BO Y TE CONG HOA XA HQI CHU NGHIA VIET NAM
Poc lap - Tw do - Hanh phic

Sé: 10 /2019/TT-BYT Hé Néi, ngay 10 thang 6 ndm 2019

THONG TU
Ban hanh Quy chuan k§ thuit quoc gia - Gia tri

giéi han tiép xic cho phép doi voi SO yéu t6 hoa hoe tai noi lam viée

Cén cir Ludt an todn, vé sinh lao dong sé 84/2015/QH13 ngay 25 thdang 6
nam 2015,

Cén cir Ludt tiéu chudn va quy chudn kj thudt 56 68/2006/0QH13 ngay 29
thang 6 nam 2006;

Can cw Nghi dinh 56 127/2007/NP-CP ngay 01 thdang 8 ndm 2007 cua
Chinh phu quy dinh chi tiét thi hanh mét sé diéu cia Ludt tiéu chudan va Quy
chuan ky thudt;

Cén cur Nghi dinh 56 75/2017/NB-CP ngay 20 thing 6 ndm 2017 cia Chinh
phit quy dinh chitc ndng, nhiém vu, quyén han va co céu t6 chirc ciia BO Y té;

Theo dé nghi ciia Cuc truéng Cuc Qudn 1y méi truong y 1é;

Bé truong Bo Y té ban hanh Quy chuan kj thudt quéc gia - Gid tri gici
han tiép xiic cho phép 50 Yéu té héa hoc tai noi lam viéc.

Pidu 1. Quy chuin k¥ thuit qudc gia vé yéu t6 héa hoc

Ban hanh kém theo Thong tu nay QCVN 03:2019/BYT - Quy chuén k¥
thuat qubc gia - Gia tri gi6i han tiép xtic cho phép déi voi 50 yéu tb héa hoc tai
noi lam viéc.

Piéu 2. Hiéu lue thi hanh

1. Théng tu nay c6 hiéu luc tir ngay 09 thang 12 ndm 2019.

2. Tidu chudn vé sinh lao dong do6i véi cic yéu td: Aceton; Acid acetic;
Acid hydrochloric; Acid sulfuric; Amonia; Anilin; Arsenic va hop chit; Arsin;
Benzen; n-Butanol; Cadmi va hop chit; Carbon dioxide; Carbon disulfide;
Carbon monoxide; Carbon tetrachloride; Chlor; Chloréform; Chromi (IIT) dang
hop chét; Chromi (VI) (dang hoa tan trong nudc); Chromi (V1) oxide; Cobalt va
hop chit; Dichloromethan; Béng (bui); DPoéng (hoi, khoi); Ethanol; Fluor;
Fluoride; Formaldehyde; n-Hexan; Hydro cyanide; Hydro sulfide; Ké&m oxide;
Mangan va cac hgp chit; Methanol; Methyl acetat; Nhom va cac hop chét;

Nicotin; Nito dioxide; Nito monoxide; Nitro benzen; Nitrotoluen; Phenol; Selen



dioxide; Selen va cac hop chat; Sulfur dioxide; Toluen; 2,4,6 —Trinitrotoluen;
Vinyl chloride; Xéang; Xylen trong Tiéu chuan Vé sinh lao dong ban hanh theo
Quyét dinh s 3733/2002/QD-BYT ngay 10 thang 10 nam 2002 cua B¢ trudng
Bo Y té hét hiéu luc ké tir ngay Thong tu nay ¢6 hiéu luc,

Pidu 3. Trach nhiém thi hanh

Chanh van phong B6, Chanh thanh tra B9, Cuc truong Cuc Quan ly moi
truong y té, Vu truéng, Cuc trudng, Téng cuc trudng thudec BO Y té, Thi truong
cac co quan, don vi tryc thudc Bo, Giam dbc S& Y té céc tinh, thanh phé truc
thudc Trung wong, Thu truéng co quan y té cac Bo, nganh va cac td chic, ca
nhén lién quan chiu trach nhiém thi hanh Théng tu nay.

Trong qua trinh thuc hién néu c6 khé khan, vudéng méc, cac co quan, t6
chirc, ca nhan phan anh vé B Y té (Cuc Quan ly méi truong y té) dé nghién ctu

giai quyét./.

Noi nhin: KT BO TRUONG
- Uy ban vé CVDXH ctia Quéc hoi (dé giam sat); s i " 0

- Van phong Chinh pha; (Cong bao, Vu KGVX, s ; TRUONG
Cong TTDT Chinh phu); /

- B Tu phéap (Cuc KTVBQPPL);

- Bd, co quan ngang bd, co quan thudc Chinh phu;

- BHXH Viét Nam;

- HDND, UBND céc tinh, thanh phé truc thudc TW;
-S4 Y té cac tinh, thanh phé truc thudoe TW;

- B6 trudng (dé béo cdo);

- Céc thir ttuong (dé biét); ) Nguyén Truong Son
- Céc don vi tryc thudc Bo Y t&;

- Y té cac b, nganh;

- Cac Vu, Cuc, Téng cue, TTra B, VP Bg;

-Coéng TTDTBO Y té;

- Luu: VT, K2DT (02b), MT (03b), PC (02b).
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L&i néi dau

QCVN 03 :2019/BYT do Ban soan thdo quy chuan ky thuat quéc gia vé vé sinh
lao ddng bién soan, Cuc Quan ly mai trwdng y té trinh duyét, B Khoa hoc va
Coéng nghé thdm dinh va dwoc ban hanh theo Théng tw sé 10/2019/TT-BYT
ngay 10 thang 6 nam 2019 cla B6 trwdng Bo Y té.
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QUY CHUAN KY THUAT QUOC GIA

GIA TR] GIO1 HAN TIEP XUC CHO PHEP CUA 50 YEU TO HOA HOC
TAI NO'I LAM VIEC

National Technical Regulation on Permissible Exposure

Limit Value of 50 chemicals at the Workplace
l. QUY BINH CHUNG

1. Pham vi diéu chinh

Quy chudn nay quy dinh gia tri gi¢i han tiép xdc cho phép 50 yéu té hoa
hoc trong khéng khi noi lam viéc, bao gdm: Aceton; acid acetic; acid
hydrochloric; acid sulfuric; amonia; anilin; arsenic va hop chéat; arsin; benzen:
n-butanol; cadmi va hop chét; carbon dioxide; carbon disulfide; carbon
monoxide; carbon tetrachloride; chlor; chloroform; chromi (lll) (dang hop
chét); chromi (VI) (dang hoa tan trong nwéc) nhw hexavalent chromi; chromi
(VI) oxide; cobalt va hop chat; dichloromethan; déng va hop chéat (dang bui);
ddng va hop chat (dang hoi, khoi); ethanol; fluor; fluoride; formaldehyde; n-
hexan; hydro cyanide; hydro sulfide; kém oxide; mangan va cac hop chat;
methanol; methyl acetat; nhém va cac hop chat; nicotin; nito dioxide: nito
monoxide; nitro benzen; nitrotoluen; phenol; selen dioxide; selen va cac hop
chat; sulfur dioxide; toluen; 2,4,6 —trinitrotoluen:; vinyl chloride; xang; xylen.

2. béi twong ap dung
Quy chuan nay ap dung cho cac co quan quan Iy nha nwéc vé moi
trwong lao déng; cac co quan, t6 chirc thywe hién quan trdc méi trwong lao

déng; cac to chirc, ca nhan cé cac hoat déng phat sinh cac héa chét trong
khéng khi noi lam viéc.

3. Giai thich tir ngiv
Trong quy chuan nay cac tir ngir dwéi day dwoc hiéu nhw sau:

(Tén clia cac héa chat dwoc viét theo quy dinh ctia TCVN 5529: 2010
Thuat nglr hoéa hoc - Nguyén téc co ban va TCVN 5530: 2010 Thuat ngir hoa
hoc - Danh phap cac nguyén té va hop chat héa hoc).
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3.1. Aceton: La hgp chat dang 16ng hodc hoi, khéng mau, d& chay, co

mui bac ha. Céng thirc hdéa hoc: (CH3).CO. Danh phap theo IUPAC la
propanone. Tén khac: Acetona; dimethylformaldehyde; dimethylformehyde;
dimethylketal; dimethyl ketone; ketone; ketone propane; B-ketopropane;

methyl ketone; 2-propanone; propanone; pyroacetic acid; pyroacetic ether.

3.2. Acid acetic: La hop chat dang 16ng khédng mau hoac dang tinh thé,
c6 mui chua giéng nhw gidm. Céng thirc hda hoc: CHaCOOH. Danh phap theo
IUPAC la acetic acid hodc ethanoic acid. Tén khac: 777 etch; glacial; acide
acetique; acido acetic; aluminum etch 16-1-1-2; aluminum etch 82-3-15-0;
micro-chrome etchant; copper, brass brite DIP 1127; dazzlens cleaner;
essigsaeure; ethanoic acid; ethylic acid; freckle etch; glacial acetic acid (pure
compound); glass etch; kodak 33 stop bath; kovar bright DIP (412X); KTI
aluminum etch I/ll; mae etchants; metal etch; methane carboxylic acid; poly
etch 95%; vinegar (4 - 6% solution in water); vinegar acid; wet K-etch; wright
etch.

3.3. Acid hydrochloric: La hgp chat dang 16ng khéng mau dén vang nhe
hoac dang hoi va c6 mui hang kho chiu. Céng thire hoa hoc: HCI. Danh phap
theo IUPAC la hydrochloric acid. Tén khac: Hydrogen chloride; muriatic acid:
hydronium chloride; anhydrous hydrochloric acid.

3.4. Acid sulfuric: La hop chat dang 1dng khéng mau dén mau nau sam
hodc dang hoi. Céng thirc héa hoc: H2SO4. Danh phap theo IUPAC la sulfuric
acid. Tén khac: Hydrogen sulfate; dihydrogen sulfate; oil of vitriol; dipping
acid.

3.5. Amonia: La mét loai khi khéng mau, c6 tinh kiém manh, dé hoa tan,
mui hang. Cong thirc hdéa hoc: NHs. Danh phap IUPAC la azane. Tén khac:
Hydrogen nitride; trihydrogen nitride; nitrogen trihydride; am-fol; ammonia,
anhydrous; ammoniac; ammonia gas; ammoniale; ammonium amide;
ammonium hydroxide; anhydrous ammonia; aqua ammonia; daxad-32S; liquid
ammonia.

3.6. Anilin: La hop chét hiru co dang 16ng, dé bay hoi, cé mui ca théi.
Cong thire héa hoc: CeHsNH2. Danh phap theo IUPAC la phenylamine. Tén
khac: Aniline; aminobenzene; benzenamine; aniline oil; anyvim; arylamine;
benzeneamine; benzene, amino-; blue oil; huile d’aniline; phenylamine.
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3.7. Arsenic va hop chat: La don chat va hop chét dang hoi hodc bui.
Cong thirc hoa hoc clia arsenic: As. Danh phap theo IUPAC la arsenic. Cac
hop chat vo co clia arsenic bao gbm arsenic trioxide (As203); arsenic
pentoxide (As20s) va mét s6 mudi clia arsenic (khéng bao gdm arsin). Tén
khac cla arsenic: Arsenic black; grey arsenic; ruby arsenic; metallic arsenic.

3.8. Arsin: La hop chét dang hoi hodc khi, khéng mau, d& chay, c6 mui
téi nhe. Cong thirc hoa hoc: AsHs. Danh phap theo IUPAC la arsenic
trihydride. Tén khac: Arsenic hydride; hydrogen arsenide; arsenous hydride;
arseniuretted hydrogen; arsenic anhydride.

3.9. Benzen: La hop chét dang léng, dé bay hoi, khéng mau, dé& chay,
c6 mui thom dé chiu. Céng thirc hda hoc: CsHe. Danh phap theo IUPAC la
benzene. Tén khac: Benzol; benzole; phene; phenyl hydride; pyrobenzol.

3.10. N-butanol: La hop chat dang Iéng hodc hoi, khéng mau, c6 mui
cbn. Cang thirc hoa hoc: CH3(CH2);0H. Danh phap theo IUPAC Ia butan-1-ol.
Tén khac: N-butyl alcohol; 1-butanol; propylcarbinol; alcowipe; alpha 100 flux;
alpha 850-33 flux; aqua-sol flux; avantine; boron B-30; boron B-40; boron B-
50; boron B-60; burmar lab clean.

3.11. Cadmi va hop chat: La don chat hodc hop chat dang hoi, khoi
hoac bui. Cong thirc hdéa hoc: Cd, CdO. Danh phap theo IUPAC cla Cd 1a
cadmium, ctua CdO la cadmium oxide. Tén khac ctia Cadmi: Cadmio; colloidal
cadmium; elemental cadmium; kadmium.

3.12. Carbon dioxide: La hop chat dang khi, khéng mau, khéng mui.
Céng thtrc hdéa hoc: CO2. Danh phap theo IUPAC la carbon dioxide. Tén
khac: Carbonic anhydride; acetylene black; elemental carbon.

3.13. Carbon disulfide: La hop chat dang 1éng hodc hoi, cé mui éte.
Cong thirc hoa hoc: CSz. Danh phap theo IUPAC la methanedithione. Tén
khac: Carbon bisulfide; carbon sulfide; dithiocarbonic anhydride;
schwefelkohlenstoff; sulphocarbonic anhydride; weeviltox.

3.14. Carbon monoxide: La hgp chat dang khi, khéng mau, khéng mui,
khéng vi, nhe hon khéng khi. Céng thirc hdéa hoc: CO. Danh phap theo
IUPAC la carbon monoxide. Tén khac: Carbonic oxide; carbon oxide;
kohlenmonoxid.

3.15. Carbon tetrachloride: La hop chat dang 16ng hodc hoi, khong
mau. Coéng thirc héa hoc: CCls. Danh phap theo IUPAC la carbon
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tetrachloride. Tén khac: Benzinoform; carbona; carbon chloride; carbon tet;
asciolin; flukoids; freon 10; halon 104; katharin; methane tetrachloride;
methane  tetrachloro-; necatorina; necatorine; perchloromethane;
tetrachlorormethane.

3.16. Chlor: La don chat dang hoi, khéng mau. Céng thirc héa hoc: Cla.
Danh phap theo IUPAC la chlorine. Tén khac la: Bertholite; chlore; chlorine
molecular; chlorro; dichlorine; poly | gas.

3.17. Chloroform: La hop chat dang hoi, khéng mau. Céng thirc héa
hoc: CHCIls. Danh phap theo IUPAC Ila trichloromethane. Tén khac:
Chloroforme; cloroformo; formyl trichloride; freon 20; methane ftrichloride;
methane, trichloro-; methenyl trichloride; methyl trichloride; R 20 refrigerant;
trichloroform; trichloromethane.

3.18. Chromi (lll) (dang hgp chat): Hop chéat c6 chromi héa tri +3. Céng

thirc héa hoc: Cré*.

3.19. Chromi (VI) (dang hoa tan trong nwéc): La hop chat dang hoi,
khoi hodc bui cia cac mudi chromi va cac hop chat ma chromi cé hoa trj +6,
tan dwgc trong nwéc. Cong thirc hdéa hoc: Cr*6. Tén khac: Hexavalent
chromium (Chromium VI).

3.20. Chromi (V1) oxide: La hgp chat vé co c6 mau dé dam & dang tinh
thé, khéng mui, tan trong H2SOs, HNOs, (C2Hs)20, CH3COOH, (CHa):CO.
Céng thire héa hoc: CrOs. Day la anhydrit acid cia acid chromic. Danh phap
theo IUPAC la chromium trioxide. Tén khac: Chromic anhydride; chromic acid
(misnomer).

3.21. Cobalt va hgp chat: La nguyén t6 kim loai hodc hop chat & dang
hoi, khoi hoac bui. Cobalt kim loai la mét chat ran mau xam bac dén mau den.
Cong thirc hoa hoc cua cobalt: Co. Danh phap theo IUPAC la cobalt. Tén
khac: Cobalt metal, cobalt (1), cobalt oxide.

3.22. Dichloromethan: La hop chat dang I6ng hodc hoi, khéng mau.
Cong thirc hdéa hoc: CH2Clz. Danh phap theo IUPAC la dichloromethane. Tén
khac: Methylene chloride; methane dichloride; methylene bichloride;
methylene dichloride; dichloromethane; solmethine; narkotil; solaesthin.

3.23. Dong va hop chéat (dang bui): La kim loai hodc hop chét cla ddng
& dang bui. Cong thirc héa hoc clia déng: Cu. Danh phap theo IUPAC I3
copper. Tén khac cla ddng: 1721 gold; allbri natural copper; anac 110;
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arwood copper; bronze powder; C.I. pigment metal 2; cobre; copper bronze;
elemental copper; gold bronze; kafar copper; M2 copper; Ml (copper); OFHC
Cu; raney copper.

3.24. Bdng va hop chét (dang hoi, khéi): La kim loai hodc hop chét clia
déng & dang hoi, khéi. Céng thirc héa hoc: Cu, Cu20 (copper oxide) va CuO
(copper oxide fume).

3.25. Ethanol: La hgp chéat dang 16ng, khéng mau, dé bay hoi, dé chay.
Coéng thirc hoa hoc: CH3CH20OH. Danh phap theo IUPAC la ethanol. Tén
khac: Ethyl alcohol; alcohol; ethylic alcohol.

3.26. Fluor: La don chat dang hoi khi, mau vang, ¢6 mui hing. Céng
thirc hdéa hoc: F2. Danh phap theo IUPAC la fluorine. Tén khac: Fluorine-19;
fluorues acide; saeure fluoride.

3.27. Fluoride: La hop chét trong khéng khi & dang hoi, bui, cé mui va
mau phu thudc vao cac hop chéat cu thé véi fluor. Thweng gap dwdi dang hop
chat véi kim loai kiem nhw NaF (floridine). Cong thirc héa hoc: F- hoidc
MxFyoride. Danh phap theo IUPAC la fluoride. Tén khac: Fluoride ion; fluoride
(1-); perfluoride.

3.28. Formaldehyde: La hop chat dang khi, khéng mau, cdé mui hing.
Formaldehyde hoéa tan trong nwéc dwdi dang dung dich 37% dwoc goi la
formalin hoac formol. Céng thirc héa hoc: HCHO. Danh phap theo IUPAC la
formaldehyde hoac methanal. Tén khac la: Formalin; methyl aldehyde;
methylene oxide; methylene glycol; formol; aldehyde formique; fannoform;
formic aldehyde; oxymehylene.

3.29. n-Hexan: La hop chat dang 16ng dé bay hoi, khéng mau, dé chay,
c6 mui xang. Céng thirc héa hoc: CH3(CH2)4CHs. Danh phap theo IUPAC la
hexane. Tén khac: Sextane; exxsol hexane; genesolv 404 azeotrope;
gettysolve-B; n-hexano; hexano; hexyl hydride; skellysolve B.

3.30. Hydro cyanide: La hop chéat dang 16ng ¢c6 mau xanh nhat ho3c
dang khi khéng mau, c6 mui hanh nhan. Céng thirc hdéa hoc: HCN. Danh
phap theo IUPAC la formonitrile. Tén khac: Hydrogen cyanide; methanenitrile;
hydrocyanic acid; prussic acid; zyklon B. Trong quan sy hay dung ky hiéu la
AC.

3.31. Hydro sulfide: La hop chat dang 16ng hodc hoi, khéng mau, co
mui trieng théi. Céng thirc hda hoc: H2S. Danh phap theo IUPAC la hydrogen
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sulfide. Tén khac: Sulfur hydride; hydrothionic acid; dihydrogen monosulfide;
dihydrogen sulfide; hydrogen sulfuric acid.

3.32. K&m oxide: La hop chat dang bdt ran vé dinh hinh, mau tring
hodc tréng vang, khéng mui. Trong khéng khi & dang hoi, bui, khoi. Coéng
thirc hdéa hoc: ZnO. Danh phap theo IUPAC la zinc oxide. Tén khac: Zinc
white; chinese white; zincite; emar; catamine; zinc peroxide; zincoid.

3.33. Mangan va cac hgp chat: La kim loai don chat va cac hop chat
clia mangan. Trong khong khi & dang bui, khoi. Céng thirc héa hoc cla
mangan: Mn. Danh phap theo IUPAC |a manganese. Tén khac clia mangan:
Colloidal manganese; cutaval, elemental manganese; manganese-55;
manganese element; manganeso; tripart liquid; tronamag.

3.34. Methanol: La hgp chét dang léng dé bay hoi, khéng mau, dé
chay. Coéng thirc héa hoc: CH3OH. Danh phap theo IUPAC la methanol. Tén
khac: Wood alcohol, methylol; wood spirit; carbinol; methyl alcohol.

3.35. Methyl acetat: La hgp chat dang 16ng hodc hoi cé mui thom. Céng
thire hdéa hoc: CHsCOOCHs. Danh phap theo IUPAC la methyl acetate. Tén

khac: Tereton; acetic acid methyl ester; methyl acetic ester; methyl ethanoate.

3.36. Nhém va cac hop chéat: La kim loai don chat mau tring bac va cac
hop chéat clia nhém. Trong khéng khi tdn tai & dang bui, hoi khéi. Cong thirc
héa hoc clia nhém: Al. Danh phap theo IUPAC la aluminum. Tén khac cla
nhém: Alaun; alumina fibre; aluminio; aluminium; aluminium flake; aluminum
27; aluminum dehydrated; aluminum, aluminum powder; metana; metana
aluminum paste; noral aluminum; noral extra fine lining grade; noral
nonleafing grade.

3.37. Nicotin: La hop chéat dang bét hodc dang 16ng ddu, mau vang nhat
dén nau dém, mui tanh nhe. Trong khdng khi & dang hoi, khéi hodc bui. Céng
thirc héa hoc: C1oH14N2. Danh phap theo IUPAC la (S)-3-[1-methylpyrrolidin-2-
yl] pyridine. Tén khac: Black leaf; campbell’'s nico-soap; destruxol orchard
spray; di-tetrahydronicotyrine; emo-Nib; flux MAAG; fumeto-bac; mach-Nic; 1-
methyl-2-(3-pyridyl)pyrrolidine;  3-(N-methylpyrrolidino)  pyridine; (s)-3-(1-
Methyl-2-pyrrolidinyl)pyridine;  3-(1-methyl-2-pyrrolidinyl) pyridine; (-)-3-(1-
Methyl-2-pyrrolidyl)pyridine; 1-3-(1-methyl-2-pyrrolidyl) pyridine; 3-(1-methyl-
2-pyrrolidyl)pyridine; niagra P.A. dust; nicocide; nicodust; nicofume; nicotina;
1-nicotine; nicotine alkaloid; nikotin; orthon-4 dust; orthon-5 dust; pyridine, 3-
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(1-methyl-2-pyrrolidinyl)-; pyridine, (s)-3-(1-methyl-2-pyrrolidinyl)- and salts;
pyridine, 3-(tetrahydro-1-methylpyrrol-2-yl); B-pyridyl-a-N-methylpyrrolidine;

tendust.

3.38. Nito dioxide: La khi mau nadu dam (trén 21°C) hoic dang I16ng
mau vang (dwdi 21°C), dé bdc khéi, mui hang. Coéng thirc hoa hoc: NO,:
N20s. Danh phap theo IUPAC la nitrogen dioxide. Tén khac: Dinitrogen
dioxide; dinitrogen dioxide, di-; dinitrogen tetroxide (N20s); dioxido de
nitrogeno; nitrogen peroxide; nitrogen tetroxide; nitrogen(l\V) oxide, deutoxide
of nitrogen.

3.39. Nito monoxide: La chéat khi khéng mau. Céng thirc hoa hoc: NO.
Danh phap theo IUPAC la nitrogen monoxide; oxidonitrogen. Tén khac: Nitric
oxide; bioxyde d’azote; monoxido de nitrogeno; oxido nitrico; oxyde nitrique;
stickmonoxyd; nitrogen(ll) oxide.

3.40. Nitro benzen: La hgp chat dang 16ng hodc hoi, khong tan trong
nwéc, ¢ mui hanh nhan. O dang 1dng c6 mau vang nhat. Céng thirc hda hoc:
CeHsNO2. Danh phap theo IUPAC la nitrobenzene. Tén khac: Nitrobenzol:
nitrobenzole; oil of mirbane.

3.41. Nitrotoluen: La hop chét dang rén, 16ng hodc hoi. Cong thirc hoa
hoc: CH3aCeH4NO2. C6 cac loai ddng phan o, m, p. Danh phap theo IUPAC
cla o-nitrotoluene la 1-methyl-2-nitrobenzene, m-nitrotoluene 1a 1-methyl-3-
nitrobenzene, p-nitrotoluene 1a 1-methyl-4-nitrobenzene. Tén khac:
Methylnitrobenzene; nitrotoluene; mixed isomers; 4-nitrotoluene; 3-
nitrotoluene; 2-nitrotoluene; ortho-nitrotoluene.

3.42. Phenol: La hop chét dang tinh thé mau tréng, dé& bay hoi. Céng
thire hda hoc: CeHsOH. Danh phap theo IUPAC la phenol. Tén khac: Acide
carbolique; benzene hydroxy-; benzenol; carbolic acid; carbolsaure; fenol;
hydroxybenzene; monohydroxybenzene; mono phenol; oxybenzene; phenic
acid; phenole; phenyl alcohol; phenyl hydrate; phenyl hydroxide; phenylic
acid; phenylic alcohol.

3.43. Selen dioxide: La hgp chat & dang tinh thé mau tring dén hoi d3,
dang I6ng mau vang, dang hoi mau xanh vang. Céng thirc héa hoc: SeOs.
Danh phap theo IUPAC la selenium dioxide. Tén khac: Selenium dioxide;
selenium (IV) oxide; selenous anhydride; oxoselane oxide.
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3.44. Selen va cac hop chat: La don chat va hop chat cé dang thi hinh
mau den hodc dd & pha ran. Trong khéng khi & dang bui. Céng thirc héa hoc
clia selen: Se. Danh phap theo IUPAC la selenium. Tén khac cla selen:
Colloidal selenium; elemental selenium; selenate; selenio; selenium
(colloidal); selenium alloy; selenium base; elenium dust; selenium element:

selenium homopolymer; selenium powder.

3.45. Sulfur dioxide: La hgp chat dang hoi, khéng mau. Cong thirc hoa
hoc: SO2. Danh phap theo IUPAC la sulfur dioxide. Tén khac: Sulfurous oxide;
sulfur oxide; sulfurous acid anhydride; sulfurous anhydride; sulfur (IV) oxide;
bisulfite.

3.46. Toluen: La chét Idng khong mau, c6 mui hang. Céng thirc hoa
hoc: CsHsCHs. Danh phap theo IUPAC la toluene hodc methyl benzene. Tén
khac: Antisal 1A; benzene, methyl-; methacide; methane, phenyl-;

methylbenzol; phenylmethane; tolueno; toluol; tolu-sol; phenyl methane;
anisen.

3.47. 2,4,6 —Trinitrotoluen (TNT): La hgp chat dang rdn cé mau vang
hoac dang hoi, bui. Céng thirc hoa hoc: C7HsN30s. Danh phap theo IUPAC 1a
2-methyl-1,3,5-trinitrobenzene.  Tén khac: Entsufon; 1-methyl-2,4,6-
trinitrotoluen; a-TNT; TNT-tolite; tolit; tolite; toluene, 2,4,6-trinitro,-(wet); sym-
trinitrotoluene; 2,4,6-trinitrotoluene; ftrinitrotoluene; ftrinitrotoluene, wet; s-
trinitrotoluol; sym-trinitrotoluol; 2,4,6-trinitrotoluol; trinitrotoluol; tritol; trotyl;
trotyl oil; trinol; 2,4,6-trinitromethylbenzene; tritolo.

3.48. Vinyl chloride: La hgp chat chlor hitu co dang khi, d& chay. Céng
thtrc hoa hoc: C2HsCl. Danh phap theo IUPAC la chloroethene. Tén khac:
Chloroethylene; ethene chloro-; vinyl chloride monomer; vinyl chloride
monomer; ethenechloro- (vinylchloride); monochloroethylene;

monochloroethene.

3.49. Xang: La hop chat & dang 16ng hay khi. Xing théng thwong la
mot hén hop pha trén ciia hon 200 hydrocacbon khac nhau cé céng thirc hoa
hoc chung la CnHan+2 ttr nhitng hop chét co chira 4 dén 12 nguyén tir carbon.
Tén khac: Gasoline; petrol.

3.50. Xylen: La hop chét 16ng khéng mau, dé bay hoi, khéng hoa tan
trong nwéc, co6 mui thom. Bao gbm mét nhém 3 ddng phan octo-, meta-,
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va para- clia dimethyl benzen. Céng thirc héa hoc: CsHa(CHs)2. Cac ddng
phan o, mvapcé danh phap theo IUPACIan Iwot 1a 1,2-dimethyl
benzene;1,3-dimethyl benzene va 1,4-dimethyl benzene. Tén khac: m-isomer:
benzene, m-dimethyl-; benzene, 1,3-dimethyl-; m-dimethyl benzene; 1,3-
dimethyl benzene; m-methyl toluene; m-xileno; m-xylene; 1,3-xylene; xylene,
m-; m-xylol o-isomer: benzene-o-dimethyl; benzene-1,2-dimethyl-; o-dimethyl
benzene; 1,2-dimethyl benzene; o-methyl toluene; 1,2-methyl toluene; o-
xileno; o-xylene; 1,2-xylene; xylene, o-; o-xylol p-isomer: benzene-p-dimethyl;
benzene-1,4-dimethyl; chromar; p-dimethyl benzene; 1,4-dimethyl benzene;
p-methyl toluene; 4-methyl toluene; scintillar; p-xileno; p-xylene; 1,4-xylene;
xylene, p-xylol.

3.51. Gidi han tiép xuc ca lam viéc (TWA — Time Weighted Average):
La gia tri nong d6 cia mot chéat trong khéng khi méi trwdng lao dong, tinh
trung binh theo thoi lwgng tiép xuc 8 gid/ca, 40 giv/tudn lam viéc ma khdng
dwoc phép dé nguwdi lao dong tiép xic vt qua ngwéng nay.

Gia tri gigi han cho TWA con dwoc sir dung khi mét chat khéng cé quy
dinh gi¢i han tiép xtc ngan - STEL: Néu nbng do thei diém trong ca lam viéc
vurgt qua 3 lan gia tri TWA thi théi lwong tiép xtc véi ndng dd nay khdéng dwoc
virot qua 30 phut; trong sudt ca lam viéc ndng do tiép xuc tai bat cir thevi diém
nao khéng dwoc vt qua 5 1an gia tri TWA, cho dii mre tiép xuc trung binh 8
gi® khong vwot gi¢i han TWA.

3.52. Gi¢i han tiép xic ngén (STEL — Short Term Exposure Limit): La
gia tri nong do ctia mot chéat trong khéng khi méi trwéng lao ddng, tinh trung
binh theo th&i lwgng 15 phat, ma khéng dwoc phép dé ngwoi lao dong tiép
xtc vret qua ngwéng nay. Néu ndng dé chat trong méi trwérng lao déng nam
trong khoang gitka mirc gioi han TWA va STEL, khéng dwgc phép dé nguoi
lao déng tiép xuc qua 15 phut méi l1an va khéng nhidu hon 4 13n trong ca lam
viéc v&i khoang céch gitba céc 1an phai trén 60 phut.

Gidi han tiép xic ngan ap dung déi véi cac hoa chat co thé gay: Kich
trng da, niém mac; trc ché hodc kich thich than kinh trung wong; ton thwong
cép, ban céap; tén thwong mé khong hdi phuc.

3.53. Thoi lwgng do: La thdi gian mot 1an do hodc 1dy mau hoa chat

! y/

trong ca lam viéc.
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3.54. Thoi lwong tiép xdc: La théi gian ngudi lao ddng lam viéc tiép xuc
v&i héa chéat trong ca lam viéc.

3.55. Mau thoi diém: La do hodc ldy mAu hoa chat tai mot thei didm
nhéat dinh, trong khodng thoi gian ngén, téi thidu 15 phut.

3.56. CAS (Chemical Abstracts Service): M& sé dang ky hoa chét cla
Hiép hoi hoa chat My.

3.57. IUPAC (International Union of Pure and Applied Chemistry): Hiép
hoi quéc té vé hoa hoc thuan tuy va trng dung.

3.58. IARC (International Agency for Research on Cancer): Co quan
qudc té nghién clru vé& ung thw. Theo déc tinh gay ung thw, IARC chia cac
héa chét theo 5 nhém sau:

- Nhém 1: Chét (hoac hén hep) chac chan gay ung thw cho ngwdi.
- Nhom 2A: Chét (hodc hén hop) ¢é nguy co cao gay ung thw cho ngwoi.
- Nhom 2B: Chét (hodc hén hop) cé thé gay ung thw cho ngui.

- Nhom 3: Chat (hodc hén hgp) khong xép loai vao tac nhan co thé gay
ung thw cho nguoi.

- Nhom 4: Chét (hodc hén hop) khéng gay ung thu cho ngudi.

Il. QUY PINH KY THUAT

1. Gi4 trj gi®i han tiép xic cho phép cac yéu té héa hoc tai noi lam
viéc
Bang 1. Gia trj gi¢i han tiép xuc t6i da cho phép cac yéu td hoa hoc
tai noi lam viéc.

Don vij tinh: mg/m?3

STT| Tén hoa chéat Tén hoa chat | Congthrc | Phan | S6 CAS | Gidi han | Gi&i han | Nhom
tiéng Anh héa hoc tor tiép xuc | tiép xic |ddc tinh
lwong caldm | ngan | theo
viec | (STEL) | IARC
(TWA)
1 Aceton Acetone (CHs)2CO | 58,08 | 67-64-1 200 1000 -

12 Q
-
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Tén hoa chat

STT Tén héa chat | Coéngthtrc | Phan | Sé CAS Gi,c'ri han | Gi¢i han | Nhom
tieng Anh héa hoc tor tiep xtc | tiép xdc |doc tinh
lwong calam | ngan theo
viéc (STEL) | IARC
(TWA)
2 Acid acetic Acetic acid CHsCOOH 60,08 64-19-7 25 35 -
3 | Acid hydrochloric |Hydrogen chloride HCI 36,46 | 7647-01-0 5,0 7,5 3
4 Acid sulfuric Sulfuric acid H2S04 98,08 | 7664-93-9 1,0 2,0 1
5 Amonia Ammonia NH3 17,03 | 7664-41-7 17 25 -
6 Anilin Aniline CeHsNH:2 93,13 62-53-3 4.0 - 3
7 Arsenic va hop Arsenic and As 74,92 | 7440-38-2 0,01 - 1
chét compound
8 Arsin Arsine AsHs 77,95 | 7784-42-1 0,05 - 1
9 Benzen Benzene CsHs 78,12 78,12 5,0 15,0 1
10 n-Butanol n-Butanol C4sHsOH 7412 | 71-36-3 150 - -
M Cadmi va hop Cadmium and Cd 112,41 | 7440-43-9 | 0,005 - 1
chit compounds CdO 128,41 | 1306-19-0
12 Carbon dioxide Carbon dioxide CO2 44,01 | 124-38-9 9.000 18.000 -
13
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STT| Tén hoa chéat Téq hoéa chat Céng thitrc | Phan | S6 CAS | Gidi han G[@i han | Nhom
tiéng Anh héa hoc tor tiép xtc | tiép xtc |d@éc tinh
lwong calam ngan theo
viéc (STEL) | IARC
(TWA)
13 | Carbon disulfide | Carbon disulfide CS2 76,13 | 75-15-0 15 25 -
14 | Carbon monoxide | Carbon monoxide cO 28,01 | 630-08-0 20 40 -
15 Carbon Carbon CCl4 163,84 | 56-23-5 10 20 2B
tetrachloride tetrachloride
16 Chlor Chlorine Clz 70,90 | 7782-50-5 1,5 3,0 -
17 Chloroform Chloroform CHClIs 119,37 | 67-66-3 10 20 2B
18 | Chromi (Il) (dang | Chromium (Il) Cra+ 52 [16065-83-1| 0,5 . 3
hop chét) compounds
19 | Chromi (V1) (dang | Chromium (VI) Cré+ - 1333-82-0 0,01 - 1
hoa tan trong |compounds {water
nwoc) soluble)
20 | Chromi (VI) oxide |Chromium trioxide CrOs 99,99 | 1333-82-0 0,05 - 1
21 Cobalt va hop Cobalt and Co 58,93 | 7440-48-4 0,05 - 2B
chat compounds
22 | Dichloromethan | Dichloromethane CH2Cl2 84,93 75-09-2 50 - 2A
14 /&’
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STT| Tén hoa chét Tén héa chdt | Céngthirc | Phan | S6 CAS Gidi han | Gigi han | Nném
tiéng Anh héa hoc to tiep xuc | tiép xtic |doc tinh
lwong calam ngan theo
viéc (STEL) | IARC
(TWA)
23 |DPéng va hgp chat| Copperand Cu 63,55 | 7440-50-8 0,5 - -
(dang bui) compounds (dust)
24 |Pdngvahopchit| Copperand Cu 63,55 | 7440-50-8 0,1 = =
(dang hoi, khoi) compounds
CuO 79,55 | 1317-38-0
(fume)
CuO2 95,55 | 1317-39-1
25 Ethanol Ethanol CHsCH:20H | 46,08 | 64-17-5 1.000 3.000 1
26 Fluor Fluorine F2 38,00 | 7782-41-4 0,2 0,4 -
27 Fluoride Fluorides F- 19,00 [16984-48-8 1,0 - 3
28 Formaldehyde Formaldehyde HCHO 30,30 | 50-00-0 0,5 1,0 1
29 n-Hexan n-Hexane CHs(CHz2)sCHs| 86,20 | 110-54-3 90 - -
30 Hydro cyanide |Hydrogen cyanide HCN 27,03 | 74-90-8 0,3 0,6 -
31 Hydro sulfide Hydrogen sulfide H2S 34,08 | 7783-06-4 10 15 -
32 Kém oxide Zinc oxide Zn0O 81,37 | 1314-13-2 5,0 - -

(dang khoi, bui)

(dust, fume)

15
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STT| Ténhodchat | Ténhoachét | Congthlrc | Phan | Sé CAS |Gidi han|Gidi han | Nhém
tiéng Anh héa hoc to tiép xuc | tiép xuc |ddc tinh
lwong calam ngan theo
viéc (STEL) | IARC
(TWA)
33 Mangan va cac | Manganese and Mn 54,94 | 7439-96-5 0,3 - -
hop chét compounds
34 Methanol Methanol CHsCH 32,04 | 67-56-1 50 100 -
35 Methyl acetat Methyl acetate | CHsCOOCHs | 74,09 | 79-20-9 100 250 -
36 |Nhém vacac hgp | Aluminum and Al 26,98 | 7429-90-5 2,0 - -
chat compounds
a7 Nicotin Nicotine C1oH14N2 162,23 | 54-11-5 0,5 - -
38 Nitor dioxide Nitrogen dioxide NO:2 46,01 [10102-44-0 5,0 10 -
39 Nitor monoxide Nitric oxide NO 30,01 [10102-43-9 10 - -
40 Nitro benzen Nitrobenzene CsHsNO2 123,12 | 98-95-3 3,0 - 2B
41 Nitro toluen Nitrotoluene CHsCsH4NO2 | 137,15 | 99-99-0 11 - 3
99-08-1 3
88-72-2 2A
42 Phenol Phenol CsHsOH 94,12 | 108-96-2 40 - 3
43 Selen dioxide Selenium dioxide Se0q 110,96 | 7446-08-4 0,1 - 3
/% /,
16
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STT| Tén hoa chét Tén hoachat | Céngthirc | Phan | S6 CAS |Gisihan Gidi han | Nhom
tiéng Anh héa hoc tl tiép xuc | tiép xtic |ddc tinh
lwong calam ngan theo
viéc (STEL) | IARC
(TWA)
44 | Selen va cac hgp | Selenium and Se 78,96 | 7782-49-2 0,1 - 3
chét compounds
45 Sulfur dioxide Sulfur dioxide SO:2 66,06 | 7446-09-5 50 10 3
46 Toluen Toluene CeHsCHs 92,15 | 108-88-3 100 300 3
47 2,4,6 - 2,46 - C7HsN3Os | 227,15 | 118-96-7 0,1 - 3
Trinitrotoluen Trinitrotoluene
(TNT)
48 Vinyl chloride Vinyl chloride C2HsCl 62,50 | 75-01-4 1,0 - 1
49 Xang Petrol (Petrol CnHan+2 99,99 |8006-61-9; 300 - 2A
distillates, 89290-81-5
gasoline)
50 Xylen Xylene CesHa(CHa)2 106 | 1330-20-7 100 300 3

2. Coéng thirc chuyén ddi néng dd ppm (part per million) cta chét

phén tich (dang hoi, khi) trong khong khi ra néng dé mg/m?.
ppm x Wm
C (mg/m?3) =

24,45
Trong do:
- C (mg/m?3): Néng dé chat phan tich trong khéng khi tinh bang mg/m?.
- ppm: Noéng dé chéat phan tich trong khéng khi co don vi do 1a ppm.

4

17
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- Wm: Trong lweng phan t& chat phan tich.

- 24,45: Thé tich cGia mét phan t& khi tinh bang lit & diéu kién nhiét do
va ap suét binh thuweng (25°C, 1 atm).

3. Gia trj gi¢i han tiép xtc ca lam viéc didu chinh cho thoi lwong
tiép xuc véi hoa chat qua 8 gidgingay.
Buwoc quy dinh, tinh theo cong thirc sau:
8 (24 - h)
TWAn = S X — xTWA

Trong do:

- TWAN: Gia tri gii han tiép xtc ca lam viéc diéu chinh cho thoi lweng
tiép xdc qua 8 gid/ngay lam viéc (mg/md).

- TWA: Gia tri gi¢i han tiép xtc ca lam viéc tinh theo th&i lwong tiép xtc
8 gid/ngay (mg/m?) dwge quy dinh tai Bang 1 twong (rng véi tirng loai hoa
chat.

- h: S6 gi¢r tiép xuc thwe té trong 1 ngay (h > 8).

4. Gia tri gi&i han tiép xuc ca lam viéc didu chinh cho th&i lwong
tiép xdc véi héa chat qua 40 gio/tudn lam viéc.

Buwoc quy dinh, tinh theo cong thirc sau:

40 (168—H)

TWA;= X XTWA
H 128

Trong do:

- TWAL: Gia tri gi¢i han tiép xuc ca lam viéc diéu chinh cho thdi lvong
tiép xuc qua 40 gi® trong 1 tudn lam viéc (mg/m3).

- TWA: Gia tri gi&i han tiép xtc ca lam viéc tinh theo thoi lwong tiép xuic
8 gi®d/ngay va 40 gid/tudn lam viéc (mg/m?) dwoc quy dinh tai Bang 1 twong
(Png va&i tirng loai hoa chét.

- H: S6 gid tiép xuc thue té (H>40) trong 1 tudn lam viéc.
5. Cach tinh gia tri tiép xuc ca lam viéc thuwc té. W

18
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5.1. Tinh gia tri tiép xuc ca lam viéc khi téng thi lwgng do twong

dwong téng thoi lwong tiép xic:

Gia tri tiép xuc ca lam viéc dwoc tinh theo cbng thirc sau :

TWA =(C1.T1 +C2.T2+..+Cn.Tn): T

Trong do:

- TWA: Gia tri tiép xtc ca lam viéc (mg/m?3).

- C1; C2;....Cn: Ndong d6 thuc té do dwoc (mg/m?3) twong rng Vi thoi
lwgng do T1;T2;...; Tn (phut).

+ Do, lay mau c6 thé chi cAn mét 1an véi thoi lwong kéo dai béng thevi
gian tiep xtc trong ca lam viéc néu ndng dd hoa chét thap.

+ Do, lay mau thuong 1a nhiéu 1an (2,3,4...., n 1an), thoi lwgng do, 1ay
mau mdi 1an c6 thé khac nhau tiy thudc vao ndéng do hoa chét tai vi tri do dé
tranh qué tai hoa chat trén gidy loc hodc cong cu ldy mau, nhwng tdng thoi
long do bang téng thi lwong tiép xuc.

- T: Téng thoi lwong tiép xc (tinh theo phat).

+ Néu tbng thoi Ivgng tiép xic dwdi hodc bang 8 gid/ngay thi dwoc tinh
theo 8 gi& va T bang 480 (tinh theo phut).

+ Néu tong thoi lwgng tiép xuc trén 8 gid/ngay thi T Ia thoi lwong tiép
xuc thue té.

Co thé tién hanh do, ldy mAu véi tdng thai lwgng do t6i thiéu bang 80%
thoi Iwgng tiép xdc. Khi d6 T 1a téng thei lwgng do (tinh theo phut). Trong
trwong hop nay, mire tiép xic & khodng thoi gian con lai sé dwoc xem nhw
twong dwong véi mire tiép xtic & khoang thei gian da dworc do.

Vi du: Mét (hodc mét nhém) céng nhan lam viéc mot ngay co 6 gid tiép
xuc voi formaldehyde, ndbng do trung binh do dwoc trong 6 gio’ la 0,8 mg/m?3; 2
gi& con lai nghi hodc lam viéc & vi tri khac khong tiép xuc véi formaldehyde.
Trwdng hop nay cach tinh TWA nhw sau:

TWA = (0,8mg/m3 x 6 gi&’ + 0mg/m? x 2 gi®) : 8 gi® = 0,6mg/m3

5.2. Tinh gia tri tiép xtc ca lam viéc khi tdng thi lwong do nhé
hon téng thoi lwong tiép xdc:

Trong danh gia tiép xuc ca lam viéc, t6t nhat 1a do, 1ay mau ca ca voi
tong thoi lwgng do twong dwong téng thdi lweng tiép xtc. Trwong hop han

19 ﬂ =t
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ché vé nhan Iwc, trang thiét bj, diéu kién lao déng san xuét thi co thé Iay mau
thoi diém dé danh gia tiép xuc ca lam viéc nhw sau:

Dwa vao quy trinh san xuét, dw doan tirng khodng théi gian trong do s
phat sinh phat tan hoa chéat twong déi én dinh, sau d6 ldy mau ngau nhién dai
dién cho tirng khoang th&i gian d6. S6 lwong va do dai ctia khodng thdi gian
phu thudc vao mirc do dao déng cua sw phat sinh, phat tan héa chéat trong ca
lam viéc. Trwdng hop phat sinh, phat tan gay 6 nhiém héa chat dwoc dw doan
la twong d6i ddng déu trong ca ca lam viéc thi sb lwong khoang thoi gian co
thé bang 2 (n = 2) v&i d6 dai clia mdi khoang thoi gian bang nhau va bing 1/2
téng thoi lwong tiép xuc.

Gia tri tiép xuc ca lam viéc dwoc tinh theo cdng thirc sau:
TWA =(C1.K1+C2.K2+..+Cn.Kn): T

Trong do:

- TWA: Gia trj tiép xtc ca lam viéc (mg/md).

- C1; C2;...; Cn: Nong d trung binh (mg/m?) trong khoang thoi gian K1
K2;...; Kn (phut).

- K1; K2;...; Kn: Cac khoang thoi gian trong ca lam viéc (phat). Téng
cac khoang thoi gian K1 + K2 + ... + Kn bang tong thoi gian ca lam viéc.

- T: Téng thei lwong tiép xdc (tinh theo pht).

+ Néu tbng thi lwgng tiép xuc dwéi hodc bing 8 giv/ngay thi dwoc tinh
cho 8 gi& va T bang 480 (tinh theo phut).

+ Néu tong thei lwgng tiép xdc trén 8 gid/ngay thi T la thei lwong tiép
xuc thire té.

Tinh ndng dé trung binh (C1; C2;...; Cn) trong cac khoang thoi gian ca
lam viéc, theo céng thirc sau:

Cx=(N1+N2+.+Nn):n
Trong do:
- Cx: Nong d6 trung binh khodng thi gian Kx (mg/m3?) vax =1; 2;...:n.

- N1; N2;...; Nn: Nong d6 do dwoc tai cac thoi diém the 1,2,....n trong
khoang th&i gian Kx (mg/m?3).

- n: Téng s6 mau do ngdu nhién trong khodng thei gian Kx. (n>2) /@
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Thoi lvgng do cta cac mau théi diém phai bang nhau.

Vi du: Tai mét phan xwdng, qua khao sat ban dau cho thay sy phat tan
amonia la twong d6i déng déu trong ca lam viéc 8 gi®v, chia khodng thoi gian
do lam 2 (mai khoang thei gian 1a 4 gid). Do ngau nhién 2 thoi diém dai dién
cho 4 gior dau dwgc 2 gid tri 1a 14 mg/m? va 13 mg/m?3 va do ngau nhién 2 thoi
diém dai dién cho 4 gi&r sau dwoc 2 gia tri 1a 17 mg/m?3 va 18 mg/md.

Cach tinh TWA trong trwéng hop nay nhw sau:
TWA = [(14 + 13)mg/m?: 2] x 4 gi& + [(17 + 18)mg/m? : 2] x 4 gid]: 8 gi®y
= 15,5mg/m?®

lIl. PHWONG PHAP XAC BINH

1. Ky thuat xac dinh aceton [(CH3)2CO] theo Phu luc 1 ban hanh kém
theo quy chuén nay.

2. Ky thuat xac dinh acid acetic (CH3COOH) theo Phu luc 2 ban hanh
kém theo quy chudn nay.

3. Ky thuat xac dinh acid hydrochloric (HCI) theo Phu luc 3 ban hanh
kém theo quy chuan nay.

4. Ky thuat xac dinh acid sulfuric (H2SO04) theo Phu luc 4 ban hanh kém
theo quy chuan nay.

5. Ky thuat xac dinh amonia (NHs) theo Phu luc 5 ban hanh kém theo
quy chuan nay.

6. Ky thuat xac dinh anilin (CeHsNH2) theo Phu luc 6 ban hanh kém theo
quy chuan nay.

7. Ky thuat xac dinh arsenic (As) va hop chat theo Phu luc 7 ban hanh
keém theo quy chudn nay.

8. Ky thuat xac dinh arsin (AsHs) theo Phu luc 8 ban hanh kém theo quy
chuan nay.

9. Ky thuat xac dinh benzen (CsHs) theo Phu luc 9 ban hanh kém theo
quy chuan nay.

10. Ky thudt xac dinh n-butanol [(CH3(CH2)30H] theo Phu luc 10 ban
hanh kém theo quy chuén nay.
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11. Ky thuat xac dinh cadmi (Cd) va hop chat theo Phu luc 11 ban hanh
kém theo quy chuan nay.

12. Ky thuat xac dinh carbon dioxide (CO2) theo Phu luc 12 ban hanh
kém theo quy chuan nay.

13. Ky thuat xac dinh carbon disulfide (CS2) theo Phu luc 13 ban hanh
kém theo quy chuan nay.

14. Ky thuat xac dinh carbon monoxide (CO) theo Phu luc 14 ban hanh
kém theo quy chuan nay.

15. Ky thuat xac dinh carbon tetrachloride (CCls) theo Phu luc 15 ban
hanh kém theo quy chuan nay.

16. Ky thuat xac dinh chlor (Clz) theo Phuy luc 16 ban hanh kém theo
quy chuan nay.

17. Ky thuat xac dinh chloroform (CHCIs) theo Phu luc 17 ban hanh kém

theo quy chudn nay.

18. Ky thuat xac dinh chromi (lIl) (dang hop chéat) (Cr**) theo Phu luc 18
ban hanh kém theo quy chuan nay.

19. Ky thuat xac dinh chromi (V1) (dang hoa tan trong nwéc, Cr*6) theo
Phu luc 19 ban hanh kém theo quy chudn nay.

20. Ky thuat xac dinh chromi (VI) oxide (CrOs) theo Phu luc 20 ban
hanh kém theo quy chuan nay.

21. Ky thuat xac dinh cobalt (Co) va hop chat theo Phu luc 21 ban hanh
kém theo quy chudn nay.

22. Ky thuat xac dinh dichloromethan (CH2Clz) theo Phu luc 22 ban
hanh kém theo quy chuan nay.

23. Ky thuat xac dinh ddng (Cu) va hop chét (dang bui) theo Phu luc 23

ban hanh kém theo quy chuan nay.

24. Ky thuat xac dinh déng (Cu) va hop chat (dang hoi, khoi) theo Phu
luc 24 ban hanh kém theo quy chuén nay.

25. Ky thuat xac dinh ethanol (CH3CH20OH) theo Phu luc 25 ban hanh
kém theo quy chuan nay.

26. Ky thuat xac dinh fluor (F2) theo Phu luc 50 ban hanh kém theo quy

chuan nay. )
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27. Ky thuat xac dinh fluoride (F°) theo Phu luc 26 ban hanh kém theo
quy chuan nay.

28. Ky thuat xac dinh formaldehyde (HCHO) theo Phu luc 27 ban hanh
kém theo quy chuan nay.

29. Ky thuat xac dinh n-hexan [CH3(CH2)sCHs] theo Phu luc 28 ban
hanh kém theo quy chuan nay.

30. Ky thuat xac dinh hydro cyanide (HCN) theo Phu luc 29 ban hanh
kém theo quy chuan nay.

31. Ky thuat xac dinh hydro sulfide (H2S) theo Phu luc 30 ban hanh kem
theo quy chuan nay.

32. Ky thuat xac dinh kém oxide (ZnO) (dang khdi, bui) theo Phu luc 31

ban hanh kém theo quy chuan nay.

33. Ky thuat xac dinh mangan (Mn) va cac hop chat theo Phu luc 32
ban hanh kém theo quy chuan nay.

34. Ky thuat xac dinh methanol (CH3OH) theo Phu luc 33 ban hanh kém
theo quy chuan nay.

35. Ky thuéat xac dinh methyl acetat (CHa:COOCHs3) theo Phu luc 34 ban
hanh kém theo quy chuan nay.

36. Ky thuat xac dinh nhém (Al) va cac hop chat theo Phu luc 35 ban
hanh kém theo quy chuan nay.

37. Ky thuat xac dinh nicotin theo Phu luc 36 ban hanh kém theo quy
chuan nay.

38. Ky thuat xac dinh nito dioxide (NO2) theo Phu luc 37 ban hanh kém
theo quy chuan nay.

39. Ky thuat xac dinh nito monoxit (NO) theo Phu luc 38 ban hanh kém
theo quy chuan nay.

40. Ky thuat xac dinh nitro benzen (CeHsNO2) theo Phu luc 39 ban hanh
kém theo quy chuan nay.

41. Ky thuat xac dinh nitrotoluen (CH3CeH4NO2) theo Phu luc 40 ban
hanh kém theo quy chuan nay.

42. Ky thuat xac dinh phenol (CeHsOH) theo Phu luc 41 ban hanh kéem
theo quy chuan nay.
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43. Ky thuat xac dinh selen dioxide (Se0O2) theo Phu luc 42 ban hanh
kém theo quy chuan nay.

44. Ky thuat xac dinh selen (Se) va cac hop chéat theo Phu luc 43 ban
hanh kém theo quy chuan nay.

45. Ky thuat xac dinh sulfur dioxide (SO2) theo Phu luc 44 ban hanh
kém theo quy chuan nay.

46. Ky thuat xac dinh toluen (CsHsCH3) theo Phu luc 45 ban hanh kém
theo quy chuén nay.

47. Ky thuat xac dinh 2,4,6 — trinitrotoluen (TNT) theo Phu luc 46 ban
hanh kém theo quy chuén nay.

48. Ky thuat xac dinh vinyl chloride (C2HsCl) theo Phu luc 47 ban hanh
kém theo quy chuan nay.

49. Ky thuat xac dinh xang (CnH2n:2) theo Phu luc 48 ban hanh kém
theo quy chuan nay.

50. Ky thuat xac dinh xylen [(CH3)2CeH4] theo Phu luc 49 ban hanh kém
theo quy chuan nay.

51. Ky thuat xac dinh néng dd cac hoa chat trong khong khi béng thiét
bi do dién ttr hién sb theo Phu luc 50 ban hanh kém theo quy chuan nay.

52. Chap nhan cac phwong phap xac dinh 1a cac tiéu chuan qudc gia,
tiéu chuan qudc té cé dd chinh xac twong dwong hodc cao hon phwong phap
quy dinh trén. Trong nhitng tinh huéng va yéu cau cu thé, co thé ap dung cac
phwong phap xac dinh la cac tiéu chuan hodc phwong phap khac dap rng
yéu cau quy dinh.

IV. QUY BINH QUAN LY

1. Cac co s& cd nguwdi lao dong tiép xtc véi cac yéu td héa hoc phai
dinh ky quan trdc cac yéu t6 hoéa hoc trong méi trwdng lao dong téi thiéu 1
lan/ndm va theo cac quy dinh Bo luat lao dong; Luat an toan, vé sinh lao
dong.
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2. Nguwoi str dung lao déng phai cung cap day di phwong tién bao hod

lao déng cho nguwdi lao dong phu hop vai méi trwdng lam viéc theo quy dinh
clia phap luat vé an toan, vé sinh lao dong.

3. Trwdng hop ndng d6 cac yéu té hoa hoc tai noi 1am viéc vwot gia tri
gidi han cho phep, ngwdi str dung lao ddng phai thwe hién ngay cac giai phap
cai thién diéu kién lao déng va bao vé sirc khde ngudi lao déng theo quy dinh
clia phap luat vé an toan, vé sinh lao dong.

V. TO CHU'C THUC HIEN

1. Cuc Quan ly méi trvong y té - BO Y té chi tri, phdi hop véi cac co
quan chirc nang c6 lién quan hwéng dan, trién khai va té chire thue hién quy
chudn nay.

2. Trong trwong hop cac tiéu chuan quéc gia, tiéu chuan quéc té, van
ban phap quy dwoc vién dan trong quy chudn nay stra ddi, bd sung hodc thay
thé thi ap dung theo quy dinh tai van ban ma&i.
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Phu luc 1
KY THUAT XAC DBINH ACETON [ (CH3).CO ] -

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
cta Bo truéng B6 Y té)

1. Nguyén ly

Aceton trong khéng khi dwgc hap phu vao trong éng than hoat tinh. Sau
do mau dwoc gidi hap bang dung maéi thich hop rdi bom 1én hé thdng sic ky
khi theo mét chwong trinh 16 cét phu hgp. Qua trinh rira gidi mau phan tich
ra khoi cot tach dwgc phat hién bang detector FID, tin hiéu dwoc ghi lai bang
sac ky do. Trén co s& d6 16n cla dién tich hay chiéu cao pic clia mau thir va
mau chuan, thé tich mau khong khi da lay, tinh dwoc ndng dd aceton co6
trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- May lay mau, lvu lweng 0,01 - 0,2L/phut.

- Dau 1y mau (6ng than hoat tinh): Dai 7cm, dwong kinh ngoai (OD)
6mm, dwdng kinh trong (ID) 4mm, dau han kin, cé chtva hai phan ctia than vo
dira da hoat hoa (trwéc: 100mg; sau: 50mg) ngan cach bdi mét nat xép
urethan 2mm. Mt nat len thuy tinh silylated & phan dau trwdc va nat xép
urethan 3mm & phan dau sau. Cé thé str dung 6ng ban san.

- Binh dinh mir¢c 10mL, 100mL.

- Pipet 1mL, 5mL,10mL.

- Xy lanh 10puL va 25uL.

- Ong dong 1L.

- Lo thay tinh 2mL.

- Can phan tich cé dé chinh xac 0,1mg.

- May sac ky khi, detetor FID, cot sac ky.
2.3. Héa chét va thuéc thi:

- Carbon disulfide (CS2), tinh khiét phan tich. W
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- Khi nito, cap dd tinh khiét.
- Khi hydro, cap dé tinh khiét.
- Khi heli, cap d6 tinh khiét.

- Dung dich chuén aceton [(CH3)2CO] gbc: Hoa tan 100mg cla chuén
gbc aceton trong carbon disulfide, dinh mrc dén 100mL dé dwoc néng do
1000mg/L.

- Dung dich chuén aceton néng dé trung gian: Pha loang 1mL dung
dich chuan aceton gdc thanh 100mL bang carbon disulfide d& dwoc néng do
10mg/L, bao quan trong ngan mat ti lanh (4 - 8°C). Tlr dung dich nay pha
lodng thanh cac dung dich ¢6 néng dé 10; 20; 50; 100; 150; 200pg/L dé lap
dwong chudn.

2.4. Cac bworc tién hanh
2.4.1. LAy mau

- Bé gay hai dau 6ng than hoat tinh va cdm vao dng mém néi véi may
lAy mau, bat may.

- Lwu lwong lay mau 0,01 - 0,2L/phut. Thé tich khéng khi 14y tir 0,5 — 3L
(lAy mau téi thiéu 15 phut).

- Sau khi ldy mau, day nut éng than hoat tinh va cho vao hdp bdo quan
dem vé phong thi nghiém dé& xi Iy va phan tich mau.

2.4.2. Piéu kién sac ky
- Nhiét dé budng bom mau (injector): 250°C.
- Nhiét do detector: 300°C.
- Thé tich bom mau: 5pL.

- Nhiét d6 cot tach: Nhiét do ban dau 50°C gitr trong 5 phut, sau d6 tang
dan véi téc do tang 10°C/phut t¢i 170°C va gilr trong 1 phut.

- Téc d6 khi mang (Ni hodc He): 30mL/phut.
2.4.3. Xay dung duong chuén

Dwng dwong chudn aceton can phan tich bang cach bom day dung
dich chuan aceton da chuan bj I1&n may GC/FID v&i cac thong sb ky thuat

(2.4.2)
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Dwa vao ndng dé chuan va dién tich pic (hodc chidu cao pic) clia chuan
aceton, xac dinh dwgc phwong trinh hdi quy y = ax + b va hé sé twong quan r
(gitba ndng d6 chuén va dién tich pic chuan).

2.4.4. Phéan tich mau

Chuyén phan than hoat tinh trong 6ng than hoat tinh diing dé 1y mau
vao lo thiy tinh 2mL. Thém 1mL (Ve) carbon disulfide vao lo. Bé gidi hap it
nhat 30 phut. Sau d6 bom mau trén GC/FID.

2.5. Tinh toan két qua
Nong dé aceton (X) trong khéng khi, dwgc tinh theo cong thirc:
X= (Xo. VE/m) . P
Trong do:
- X: Néng dé aceton trong khéng khi (mg/m?).
- Xo: Nong d6 dwoc xac dinh theo dworng chuan (ug/L).
- Ve: Thé tich dung dich gidi hap (L).
- m: Thé tich khéng khi d lay (L).
- P: D6 tinh khiét chia chat chuan (%).
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Phu luc 2
KY THUAT XAC BINH ACID ACETIC (CHsCOOH) —

PHU'ONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thédng 6 néam 2019
ctia BO truéng B6 Y té)

1. Nguyén ly

Acid acetic trong khéng khi dwoc hap phu vao trong 6ng than hoat tinh.
Sau d6 mau dwoc gidi hap bang dung méi thich hop réi bom Ién hé thdng
sac ky khi theo mét chwong trinh 16 ¢6t phi hop. Qua trinh rira gidi mau
phan tich ra khéi cét tach dwoc phat hién bang detector FID, tin hiéu dwoc
ghi lai bang sac ky dd. Trén co s& do I&n cla dién tich hay chiéu cao pic cla
mau thir va chudn, thé tich mau khéng khi da lay, tinh dwoc néng do acid
acetic c6 trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwu lweng 0,01 — 1L/phut.

- PAu 18y mau (6ng than hoat tinh): Dai 7cm, dwdng kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, dau han kin, cé chira hai phan cta than vé
dira da hoat hoa (trwéc: 100mg; sau: 50mg) ngan cach béi moét nat xdp
urethan 2mm. Mét nut len thuy tinh silylated & phan dau trwdc va nut xép
urethan 3mm & phan dau sau. Cé thé sir dung 6ng ban san.

- Binh dinh mirc 10mL, 100mL.
- Pipet 1mL, 5mL, 10mL.
- Xy lanh 10pL va 25uL.
- Ong dong 1L.
- Lo thay tinh 2mL.
- Can phan tich, dé chinh xac 0,1mg.
- May sac ky khi, detetor FID.
2.3. Héa chat va thudc thi:
- Acid formic (HCOOH) (88% - 95%), tinh khiét phan tich.
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- Khi nito, cap do tinh khiét.

- Khi hydro, cap d6 tinh khiét.

- Khi heli, cap do tinh khiét.
2.4. Cac bwérc tién hanh
2.4.1. Lay mau

- Bé gay hai dau 6ng than hoat ngay trwéc khi ldy mau, cdm 6ng than
theo chiéu mi tén vao dng mém ndi véi may 1ay mau, bat may.

- Lwu lweng ldy mau 0,01 - 1L/phat. Tdng thé tich 14y mau tir 20 - 300L
(Th&i gian 1y mau t6i thiéu 20 phut).

- Sau khi ldy mau, day nat éng than hoat tinh va cho vao hdp bao quan
dem vé phong thi nghiém dé x( Iy va phan tich mau.

2.4.2. Chuéan bi méau

Chuyén phan than hoat tinh trong éng than hoat tinh diing dé 1ay mau
vao lp 2mL. Thém 1mL (Ve) acid formic (88% - 95%) vao lo. D& giai hép it
nhat 60 phat. Sau d6 bom mau trén GC/FID.

2.4.3. Xay dung dwong chuén va kiém soét chét luong

- Dwng dwéng chuén acid acetic can pha it nhat sdu mau chuén trong
khoang ttr 0,01 - 10mg acid acetic va dinh mtrc trong binh dinh mirc 10mL
bang acid formic (88% - 95%). Phan tich cling v&i mau va mau tréng.

2.4.4. Phan tich mau

Chuyén phan than hoat tinh trong éng than hoat tinh dung dé 14y mau
vao lo 2mL. Thém 1mL (Vi) acid formic (88% - 95%) vao lo. Bé giai hap it
nhat 60 phut. Sau d6 bom mau trén GC/FID.

Diéu kién séc ky
- Nhiét d6 buéng bom mau: 230°C.
- Thé tich bom mau: 5pL.

- Nhiét do cot tach: Nhiét do tr 130°C dén 180°C, tang dan véi toc do
tang 10°C/ phut.

- Téc d6 khi mang (He): 60mL/phut.

- Nhiét d6 detetor: 230°C. y Pl
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2.5. Tinh toan két qua

Nong d6 acid acetic (X) trong khéng khi (mg/m?), dwgc tinh theo coéng
thive:

X = Xo. VE'Im.P
Trong do:
- X: Nong dé acid acetic trong khong khi (mg/md).
- Xo: NOng d6 dwoc xac dinh theo dwéng chudn (ug/L).
- Ve: Phan méau thtr thu dwoc (dung dich gidi hap) (L).
- m: Thé tich khéng khi da Iay (L).
- P: D6 tinh khiét ctia chat chuan (%).
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Phu luc 3
KY THUAT XAC PINH ACID HYDROCHLORIC (HCI) -

PHWONG PHAP SO DO BUC

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia BO trudng B Y té)

1. Nguyén ly
Khoéng khi co chira HCI dwoe hit qua dung dich hap thu, sé phan trng
v&i chat hap thu va bi gilr lai trong dé.
Bac nitrat tac dung vé&i HCI cho bac chlorid trang duc két tda.
AgNO;3 + HCI — AgCIl + HNO3
So sanh dd duc véi thang mau da biét dé dinh lwgng HCI.
2. Phwong phap
2.1. Loai m3u: Khi.
2.2. Thiét bi, dung cu
a. Quy dinh chung
- Hoa chat theo TCVN 1058: 1978.
- Nwére cét theo TCVN 2117: 2009.
b. Dung cu
- May 1ay mau, lwu lwong 0,1 — 2L/phdt.
- Ong hép thu.
- Ong nghiém thuy tinh.
- Pipet cac loai: 0,5mL, 1mL, 5mL, 10mL.
2.3. Héa chat va thuéc thir
a. Héa chat
- NaCl tinh khiét.
- HNO3 dac.
- AgNO3,
- Nwée cét.
b. Thuéc thdr
- Dung dich tiéu chuan HCI; Can 0,1603g NaCl tinh khiét, khan, pha vao
1L nwée cat. 1mL dung dich nay twong dwong véi 0,1mg HCI.
- Dung dich HNO3 1%. /W
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- Dung dich AgNO3 1%.
- Dung dich hap thu: Nwdc céat 2 lan.
2.4. Cach tién hanh
a. Lay mau phén tich
Cho vao éng hap thu 5mL nwéc cat 2 1an. Lap vao may ldy mau, hut
véi lwu lwong 0,3L/phat, thé tich khéng khi can 1ay tr 5 — 10L.
b. Bdo quén va véan chuyén mau
Sau khi ldy mau xong, rét dung dich da hap thu vao lo thuy tinh cé nut
mai. Khi van chuyén dat lo dang vi tri trong hép chira. V& phong thi nghiém,
nén phan tich kip thoi.
c. Cach xac dinh
Pha thang mau: L4y 10 éng nghiém clung c&, danh sé tir 0 - 9. Cho vao

cac 6ng theo tht tw cac dung dich sau:

S6 ong

Dung dich (

Dung dich tiéu
chuan imL= |0 0,03 | 0,05 | 0,08 | 0,10 | 0,15 | 0,20 | 0,25 | 0,30 | 0,40
0,1mg HCI

Dung dich
G 1% IR T T
Dung dich

! I
AgNO3 1%
Nw&C cat 312971295202 290]|285]280275|270]260
Hamlvong 16 603/0.005/0,008(0,010/0,015/0,020(0,025|0,030|0.040
HCI (mg)

Phan tich mau: L4y 3mL dung dich trong éng hép thu cho vao éng
nghiém, thém:

+ 1mL dung HNO3 1%.
+ 1mL dung dich AgNO3 1%.
Lac déu dé 10 phut, so d6 duc véi thang mau (dat 6ng so mau trén nén
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den).
2.5. Tinh két qua
Néng d6 HCI trong khéng khi tinh theo céng thirc:

a.b
C=
v. Vo
Trong doé:

- C: Ndng dd HCI trong khéng khi (mg/L).
- a; Ham lwgng HCl trong 6ng thang mau (mg).
- b: Téng thé tich dung dich hap thu (mL).
- v: Thé tich dung dich hap thu lay ra phan tich (mL).
- Vo: Thé tich khong khi 1y mau quy vé diéu kién tiéu chudn (L).
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Phu luc 4
KY THUAT XAC BINH ACID SULFURIC (H2S04) -

PHUONG PHAP SO BO bUC

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cta Bo trurdng BO Y té)

1. Nguyén ly

Khi cho acid sulfuric (H2SO4) tac dung v&i bari chlorid (BaCl.) ta duwoc
bari sulfat (BaSO4) két tha trang. Néu ndng do6 acid thap thi dung dich tr& Ién
trang duc. Co thé ap dung phép do d6 duc bang mét thwong hodc bang may.
Co ché phan trng:

H2SO04 + BaCl, — BaSO4! + 2HCI
P& nhay cta phwong phap 1a 0,002mg trong 3mL dung dich phan tich.
Chét tré ngai: Sulfur dioxide.
2. Phwong phap

2.1. Loai mau: Khi

2.2. Thiét bi, dung cu:

- May lay mau, lwu lwong 0,1 - 2L/phut.

- Ong hép thu (5mL - 25mL), dng nghiém so mau (5mL, 10mL).

- Binh ciu 100mL c6 ngan.

- Pipet cac loai.

2.3. Héa chat va thubc thir:

- Dung dich hap thu: Natri hydroxide (NaOH) 0,01N.

- Dung dich HCI 10%.

- Dung dich BaClz 10%.

- Dung dich tiéu chuadn H.SOs Can 0,1776g kali sulfat hoa tan véi
100mL nwéc cat trong binh cdu 100mL dwoc dung dich 1mL twong dwong
0,1mg H2S0O4.

2.4. Céc bwérc tién hanh

a. L&y mau: Trong éng hép thu cho 5mL dung dich NaOH 0,01N. Lap
vao may lay mau, hat voi lwu lweng 0,3L/phat. Thé tich khong khi can lay 1a

10L.
/2
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" b. Bao quan va van chuyén mau: Ddn dung dich hap thu da lay mau co
chtra H2SO4 vao 6ng nghiém cé nat mai. Pem mau vé phong thi nghiém dé &
ngan mat ti lanh (4 - 8°C) va nén phan tich trong vong 1 thang.
c. Pha thang mau:

Lay 10 éng nghiém danh sé tir 0 - 9. Tién hanh theo bang:

S6 6ng
] 0| 1 2 | 3| 4 5 | 6| 7 8 | 9
Dung dich (m

Dung dich tiéu chuan

(1mL = 0,1mg H2SO%) 0 {0,01/0,03{0,05|0,08| 0,10 {0,15| 0,20 | 0,25 | 0,30

Dung dich HCI 10% 05/05|05(05|05|05|05|/05|05]|0,5

Dung dich BaCl> 10% 05/{05|05(05|05|05|05|05|05|0,5

Dung dich NaOH 0,01N | 2 |1,99(1,97|1,95|1,92| 1,90 |1,85| 1,80 |1,75|1,70

Ham lwong H2SO4(ug) | 0 | 1 | 3 | 5 | 8 | 10 | 15| 20 | 25 | 30

Lac déu cac 6ng. P& 10 - 15 phut, so dd duc véi dng phan tich trén nén
den. Chi pha thang mau khi dung.

- Phan tich:

Lay 2mL dung dich da h&p thu H2SO4, cho vao éng nghiém so mau.
Thém 0,5mL dung dich HCI 10% va 0,5mL dung dich BaCl. 10%. Pé 10 -15
phut sau so d6 duc v&i thang mau.

2.5. Tinh két qua

Nong d6 acid sulfuric trong khong khi dwoc tinh theo cong thirc sau:

a.b
e
v. Vo

Trong do:

- C: Néng dé hoi acid sulfuric trong khéng khi (ug/L).

- a: Ham lwong acid sulfuric trong 6ng thang mau (ug).

- b: Tbng thé tich dung dich hap thu (mL).

- v: Thé tich dung dich hép thu lay ra phan tich (mL).

- Vo: Thé tich khéng khi 1y mau quy vé diéu kién tiéu chuan (L).
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Phu luc 5
KY THUAT XAC BINH AMONIA (NHs) —

PHUYONG PHAP SO MAU

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia Bo trirong BO Y te)

1. Nguyén ly

Khong khi cd chira amonia dwgc bom hut di qua dung dich hap thu sé
phan (rng héa hoc véi chat hap thu va bj gitr lai.

Khi cho amonia tac dung véi thudc thir Nessler dwoc mét hop chat mau
vang, néu ndng dé amonia cao thi s& cé mau nau duc, theo phan rng sau:

Hg

~ ~
2Ka(Hgls) + 3KOH + NHsOH — ONHal + 7Kl + 3H,0
~

~

Hg
2. Phwong phap
2.1. Loai mau: Khi.
2.2. Dung cu, héa chét
2.2.1. Quy dinh chung
- Héa chat theo TCVN 1058: 1978.
- Nwée cat theo TCVN 2117: 2009.
2.2.2. Dung cu
- May lay mau, lwu lwgng 0,1 - 2L/phut.
- Ong hép thu.
- Pipet 1, 5, 10mL.
- Binh dinh mdrc 100mL.
- Ong dong 1L.
- Ong nghiém so mau.
- Chai mau nau 1L.
2.2.3. Héa chéat va thuéc thiy

a. Héa chét
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- Acid sulfuric (H2S0.).
- Amonichlorid (NH4Cl).
- Kali iodid (KI).
- Natri hydroxide (NaOH).
- Thiy ngan Il chlorid (HgClz).
- Nwée cét.
b. Thubc ther
- Dung dich hap thu: Acid sulfuric N/100.

- Dung dich tiéu chudn: Can 0,3142g amonichlorid thdng hoa cho vao
binh dinh mrc 100mL, thém nwéc cat vira dG 100mL. 1mL dung dich nay
chtra 1mg NHs. Sau d6, lay 2mL cho vao binh dinh mtrc 100mL, thém nwéc
cat vira di 100mL, dwoc dung dich 1mL chira 0,02mg amonia.

- Thudc thir Nessler:

Trong binh dinh mtc 1, dung tich 100mL cho 17g thay ngan Il chlorid,
thém nwéc cat cho di 100 mL.

Trong binh dinh mirc 2, dung tich 100mL cho 35g kali iodid, thém nwéc
cat cho dd 100mL. Sau d6, d6 dung dich binh 2 vao éng dong 1L rdi d6 dung
dich binh 1 vao tir tir dén khi dwoc 1 két ta khéng tan thi divng lai. Cho thém
600mL dung dich natri hydroxide 20%. Cudi cuing d6 hét dung dich trong binh
dinh mirc 1 vao. Dé 24 gid, rbi gan 16p nwéce trong & trén ra, cho vao chai nau
dé bao quan.

Dung dich phai trong va cé mau vang nhat hoac khéng mau.

2.3. Cac bwére tién hanh:

a. Lay méu

Cho 5mL dung dich hap thu 1a acid sulfuric 0,01N vao dng hap thu. Lap
bng hép thu vao may lay mau. Diéu chinh lwu lwong hat ctia may la 0,3L/phat
va thoi gian 1y mau 30 - 60 phut.

Sau khi lay mau xong, rét dung dich da hap thu vao lo thuy tinh nit mai,
dung tich 10mL ho&c 20mL. Khi van chuyén dét lo dung vi tri trong hop chira.
B&o quan mau & ngan mat td lanh (4 — 8°C).

b. Phéan tich mau /@/
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- Pha thang mau tw nhién:

Lay 10 6ng nghiém ciing c&, danh so tir 0 - 9, tién hanh pha theo bang

sau:
S6 6ng

) 0 1 2 3 4 5 6 7 8 9
Dung dich
Dung dich tiéu
chuan 1mL = 0 |011(025|05 10,75 1,0 |125]| 1,5 [2,00]| 2,5
0,02mg NH3
Nwéce cat (mL) 5 149 (475| 45 |425| 4,0 |3,75| 3,5 [3,00]| 2,5

Thudc thtr Nessler
(giot)

Ham lwgong NH3

( ) 0 |0,002| 0,006 ]0,010 0,015 | 0,020 | 0,025 | 0,030 | 0,040 | 0,050
mg '

Thang mau nay cé thé dé dwoc 2 ngay trong phong thi nghiém.
- Phén tich mau:

Cho 5mL dung dich da hap thu amonia vao 6ng nghiém, thém 5 giot
thudc thir Nessler. Lac déu rdi dem so mau ciing thang mau.

2.4. Tinh két qua:

No6ng dé amonia trong khéng khi dwoc tinh theo cdng thirc sau:

a.b
C:
v.Vo

Trong do:

- C: Néng dd amonia trong khong khi (mg/L).

- a: Ham lweng amonia trong éng thang mau (mg).

- b: Téng thé tich dung dich hap thu (mL).

- v: Thé tich dung dich hép thu lay ra phan tich (mL).

- Vo: Thé tich khéng khi 1dy mau quy vé diéu kién tiéu chuan (L).
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Phu luc 6
KY THUAT XAC BINH ANILIN (CsHsNH,) -
PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cta Bo trirdng B Y té)

1. Nguyén ly

Anilin trong khéng khi dwgc hdp phu vao trong tuyp chat hap phu
silicagel c6 bd loc sgi thiy tinh da dwgc xtr ly acid sulfuric. Sau dé6 mau
dwoc gidi hap bang dung méi thich hop rdi bom I&n hé théng sic ky khi theo
moét chwong trinh nhiét d6 10 cot phu hop. Qua trinh rira gidi mau phan tich
ra khdi cét tach dwoc phat hién bang detector FID, tin hiéu dwoc ghi lai bing
séc ky d6. Trén co s& dd I&n clia dién tich hay chidu cao pic clia mau thir va
chuan, thé tich mau khéng khi da lay, tinh dwoc ndng dd anilin c6 trong mau
khi dem phan tich.

2. Phwong phap

2.1. Loai mau: Khi.

2.2. Thiét bi, dung cu:
- B6 chubi lay mau:

Bo loc sgi thay tinh, 37mm (Gelman hodc twong dwong) dwoc xi Iy
bang H2S04 0,26N trong casset polystyren.

Ong hép phu (6ng than hoat tinh): Dai 11cm, dwéng kinh ngoai (OD)
8mm, co6 chtra hai phan silicagel (trwéc: 520mg; sau: 260mg) ngan cach va
gitv lai bang nut xép polyurethan. Mét nit len thuy tinh silylated & phan dau
trwdre va nut xop urethan & phan dau sau. Ong nay cé ban san.

- May 1ay mau, Iwu lwong 0,2L/phut.

- May séc ky khi, FID, may tinh va cot sic ky.

- Bé siéu am.

- Cac lo tiém mau tw déng, nap co 16t mang ngan PTFE.

- Lo 4mL v&i nap xoay.

- Xy lanh 10yuL va céc c& khac néu can, chia vach t&i 0,1pL.

- Cac binh dinh mirc c& khac nhau. ﬁ//,/'

-~
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- Cac pipet c& khac nhau.
2.3. Héa chét va thuéc thir:
- Anilin (CeHsNH?>), tinh khiét.
- Ethanol (C2HsOH), loai séc ky.

- Acid sulfuric (H2S0a4), cap thubc thir tinh khiét, 0,26N. Pha loéng 1,5
mL dung dich H2SO4 36N dén 200mL v&i nwée khir ion.

- Dung dich chuan géc anilin, 102,2mg/mL. Pha loang 1mL anilin dén
10mL v&i ethanol.

- Heli, da tinh khiét.

- Khi hydro, tinh khiét.

- Khéng khi da neén, loc.

Chu y dac biét: Anilin 1a chat doc co thé gay ung thw.
2.4. Cac bwérc tién hanh
2.4.1. Ldy mau

- Lép rap bod chubi lay mau, ndi bd loc casset cd 6ng hap thu véi may
ldy mau bang 6ng mém.

- LAy mau & lwu lweng 0,2L/phat. Téng thé tich 1y mau 5 — 50L.
2.4.2. Piéu kién sdc ky

- Nhiét d6 buéng bom mau: 250°C.

- Nhiét dé detector: 300°C.

- Nhiét dé cot tach: Tang tr 35°C t&i 150°C (tdc dd tang 8°C/phut).

- Thé tich bom mau: 1pL.

- Téc d6 khi mang heli: 2,4mL/phut.

- C6t mao quan dai 30m, dwong kinh trong (ID) 0,32mm, Iep film 1um,
(Rtx hoac twong dwong).

- Giai hap: 2mL ethanol.
2.4.3. Xay dung dwong chuan va kiém soat chat luong
- Dung dich chu@n ctia anilin, trong ethanol.

y

41



QCVN 03 :2019/BYT

m
- Chuén hang ngay véi day it nhat sau ndng d6 chuan lam viéc trén gioi
han quan tam.

a. Thém mot Iwong da biét clia dung dich chudn gbc vao ethanol trong
binh dinh mtrc 10mL va pha lodng t&i vach.

b. Phan tich cling véi mAu thir va mau trang.
c. Chuan bj @6 thj chuan (cta dién tich pic v&i lwong pg anilin).

- Xac dinh d6 thu hdi (R) it nhat mét 1an cho méi 16 cac bd loc soi thay
tinh va hiéu qua giai hap (DE) cho tirng 16 éng hép thu silicagel dung dé 14y
mau trong gi¢i han chuan.

a. Chuan bj ba bd l1ay mau tai méi mirc clia day 6 ndng d6 chuén va ba
mau trang.

b. Tiém mot mot lwgng da biét ctia dung dich chuén gbc, trec tiép 1&n bod
loc soi thdy tinh 37mm da x& Iy acid sulfuric va 1én phan chét hap thu phia
trwée clia moi tuyp silicagel.

c. D& bo loc va cac 6ng can bang khong khi trong vai phut, sau dé day
nap cac dau clia dng va casset va dé qua dém.

d. Giai hap va phan tich cling v&i cac chuan lam viéc.

e. Chuén bi db thi cla R va DE (hiéu qua gidi hap) v&i pg anilin da thu
hoi.

- Phan tich 3 mau mu spikes kiém soat chat lwong va 3 mau phan tich
spikes dé dam bao rang do thi chuan R, va db thi hiéu qua giai hap & trong
kiém soat.

2.4.4. Phéan tich mau

- P&t cac phan hap phu phia trvde (bao gdm ca nut béng thiy tinh) va
phia sau clia méi 6ng ldy mAu trong cac lo 4mL riéng biét. Loai bé nut x6p.
Thao b6 loc sgi thay tinh tr casset va dat trong lo 4mL.

- Thém 2mL ethanol t&i méi lo va déng nap.
- Dat cac lo trong bé I3c siéu am 60 phut dé tro gitip giadi hap.

- Chuyén 1mL mau Idng dén lo clia tiém mAu tw ddng va gén nip ép.
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- D3t ché do may sac ky khi nhw muc 2.4.2. Biéu kién sac ky. Tiém 1L
phan mau thlr bang tay s& dung k¥ thuat ddy dung méi hodc bang tiém mau
tw déng.

Chu y: Néu dién tich pic vwot trén gi¢i han tuyén tinh clia cac chuén lam
viéc, pha loang v&i ethanol, phan tich lai va ap dung hé sb pha loang thich
hop trong tinh toan.

- Do dién tich pic.
2.5. Tinh toan két qua

- Xac dinh khdi lwong, pg (da hiéu chinh R d6 thu hoi) ctia anilin da tim
dwoc trén bd loc soi thiy tinh (Wgi) mau thte va bd loc soi thay tinh (Bri)
mau trang.

Tinh ndng d6, Cei, clia anilin trong thé tich khéng khi da lay mau, V (lit):

(WFEi— Bril)

Cri = , (mg/m?)
V

Trong do:

Cri: Néng d6 anilin trong khéng khi (mg/m?).

Wei: Khéi lwong anilin trén bé loc soi thiy tinh mau thi (ug).

Bri: Khéi lwong anilin trén bo loc sei thiy tinh mau trang (ug).

V: Thé tich khéng khi da 1y mau (L).

Chu y: St dung cong thirc trén @é tinh toan mau dinh va bam trén da, néu
thu thap dwoc.

- Xac dinh khéi lwong, ug (da hiéu chinh DE xac dinh hiéu qua giai hap)
clia anilin da tim dwoc trong phan silicagel phia trwéc éng mau (Wy) va phia
sau ng mau (Wp) va trung binh phan hap phu mau trdng phwong tién phia
trwac 6ng (Bt) va phia sau 6ng (Bb).

Ghi chu: Néu W, > Wy/10, thong bao c6 sy qua tai dng 1ay mau va cb
thé mat mau.

Tinh ndng dd Cse, cla anilin trong thé tich khéng khi da lay mau, V (L):
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(Wt + Wp — Bt — Bp)

Csg = (mg/md)

Trong do :

Cse: Nong dé anilin trong thé tich khéng khi da 1dy mau (mg/m?3). (Trong
trwéng hop dung 6ng hap thu silicagel).

Wi Khéi lwong anilin trong phan silicagel phia trwéc dng mau (ug).
Wp: Khéi lwong anilin trong phéan silicagel phia sau 6ng mau (ug).

Bt: Khdi lwong trung binh anilin trong phan hap phu mau trdng phia truwéc
ong (ug)-

Bo: Khéi lwgng trung binh anilin trong phan hap phu mau trdng phia sau éng
(Hg).

V: Thé tich khéng khi da lay mau (L).

Ghi chu: sSG: silicagel.
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Phu luc 7
KY THUAT XAC BINH ARSENIC (As) VA HOP CHAT -
PHUONG PHAP PHO HAP THU NGUYEN TU (AAS)

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 ndam 2019
cla Bo truréng B6 Y té)

1. Nguyén ly

Lay mau arsenic va hgp chat trong khéng khi bang gidy loc ester
cellulose. Sau d6 vé co hda mau bang hén hop (acid nitric d3c, acid sulfuric
dac va acid perchloric d&c) t&i khi dwoc dung dich trong subt. Po trén may
quang phd hap thu nguyén tir & bwéc séng 193,7nm. Ty 1& do hap thu quang
trong vuing tuyén tinh va néng dé arsenic trong mau chuan sé tinh toan dwoc
két qua phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- Gidy loc ester cellulose, c& 16 loc 0,8um, dwdng kinh 37mm.
- Casset dé chira giay loc.
- May lay mau, lvu lwong 1 — 3L/phut.
- May quang phd hap thu nguyén t.

- Binh dinh mtrc, coc thiy tinh chiu nhiét, éng tuyp dwng mau, pipet cac
thé tich.

- Bép dién.

Ghi chii: Tat ca do thuy tinh dwoc 1am sach véi acid nitric dac trwéc khi
st dung va rira k¥ véi nwdce cat hodc nwdc khir ion.

2.3. Hoa chét, thuéc thur:
- Acid nitric (HNOs) dac, siéu tinh khiét.
- Acid hydrochloric (HCI) dac, siéu tinh khiét.
- Acid sulfuric (H2S04), dac.
- Acid perchloric (HCIO4), dac.
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- Dung dich chuan gbc, 1000mg/mL. C6 thé& duing chudn gbc ban san
hodc hoa tan 1,320g As;Os; chudn ban dau trong 25mL KOH 20% (kl/tt).
Trung tinh hoa v&i HNOs 20% (tt/tt) t&i diém dirng, chi thi phenolphtalein.
Thém 10mL HNO3 d3c va pha loang t&i 1L v&i nwée cat hodc nwée khi ion.

- Hén hop v6 co héa: pha hén hgp (HNOs : H2SO4 : HCIO4) theo thé
tich voi ti 1é 1a (3:1:1).

- Hydrogen (H2).

- Argon (Ar).

- Nwéc cat hodc nwée da khiv ion.

- Natri borohydrid (NaBH4), dang vién.
- Khi nén.

Ghi cha: Arsenic la chat gay ung thw, can x(r Iy phti hop. Thwe hién pha
mau acid perchloric trong ti hut.

2.4. Cac bworc tién hanh:
2.4.1. LAy mau

LAy mau khéng khi véi lwu lwgng 1 — 3L/phat. Thé tich khong khi can
lay tir 30 - 1000L.

2.4.2. V6 co hoa gidy loc
- Chuyén gidy loc da hap phu mau vao coc thay tinh chiu nhiét.

- Thém 5mL hén hop vé co hoa (3mL HNO; dam dic; 1mL H2SO.
dac,1mL HCIO4 dac).

- Pun trén bép dién & nhiét dd 140°C cho dén khi dung dich khéng mau.
- Thém 1mL HNO3 ddc hodc nhd tirng giot HCIO4 70%.

- Tiép tuc dun trén bép dién & 140°C cho dén khi xuat hién khoi SO
dac.

- D& mat dung dich.
- Chuyén lwgng dung dich trén vao binh dinh mc 25mL.

- Pha loéng t&i vach bang nwéc cat da khir ion. Pay la dung dich mau
dé xac dinh arsenic va hgp chat bang phwong phap quang phd hap
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2.4.3. Diéu kién phan tich
- Ky thuat: hap thu nguyén tr, ngon Itva sinh arsin.
- Chét phan tich: arsenic.

- Tro hoa: 3mL HNOs dam dac; 1mL H2SO4 dac, 1mL HCIO4 dac,
140°C.

- Dung dich cubi: 25mL H2S04 4%.
- Ngon Itra: Hydrogen — argon.
- Buwéc séng: 193,7nm.
- Hiéu chinh dwdng nén: lién tuc D2 hodc Ha.
- Chuan: Dung dich chuan As trong H2S04 4%.
- Gidi han: 0,05 — 2,0pug méi mau.
- Gidi han phat hién wéc tinh: 0,02ug méi mau.
- Do chinh xac (Sr): 0,11.
2.4.4. Hidu chuén va kiém soét chét luvong
- Chuén bi day cac chuan lam viéc:

Tt dung dich géc arsenic c6 ndong dd 1000ug/mL pha dung dich lap
dwdng chuan co6 néng dd dao déng tr 0,2 - 8ug As/100mL bang dung dich
H2SO04 4%. Phan tich cac ndbng dé chuén song song v&i mau trdng va mau
thir.

- Phan tich méi 16 10 mau th thi xen 1 mau chuan.

- Dé kiém tra d6 thu hoi tin hiéu phan tich, mdi 16 10 mau thir dung 1
mau tréng.

2.4.5. Do trén may

- Pat ché d6 may quang phd hap thu nguyén tlr phit hop véi khuyén
cao cla nha san xuat va cac diéu kién trén muc 2.4.3.

2.4.6. Phéan tich mau
- Thiét lap may tao arsin theo hwéng ddn clia nha san xuét.
- Dung pipet hut 5mL mét phan cia 25mL mau thr vao binh sinh arsin.

ﬂ_

- Thém 25mL nwéc cat hodc khir ion, 3mL HCI d3c va tron ky.
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- Néi binh v&i hé théng sinh (arsin).

- Pwa 1 vién don natri borohydride hoac dung dich natri borohydride
vao dung dich mau.

- Cho phép cac chat khi dé tuén vao ngon Ilra ctia may hap thu nguyén

(V8
- Ghi d6 hép thu may dang doc.

Cht y. Néu céac gia tri d& hap thu ciia mau thir & bén trén pham vi tuyén tinh
clia cac dung dich chuan thi phai pha lodng dung dich thir hodc st dung mot
phan nhoé hon, phan tich lai va st dung hé sé pha lo&ng thich hop trong tinh
toan.

2.5. Tinh toan két qua:

Noéng dé arsenic trong khéng khi dwoc tinh theo cong thirc:

(Sc.Vs — Cb.Vb)

C=- (mg/m?3)

Trong do:
C: Nong dé hoi khi arsenic trong khéng khi (mg/md).

Sc: Nong dd arsenic trong dung dich mau thir twong (rng vé&i dwéng
chuan (ug/mL).

Cb: Néng dé arsenic trong dung dich mau trang twong trng véi duéng
chuan (ug/mL).

Vs: Thé tich dung dich hap thu (mL).
Vb: Thé tich dung dich mau trédng (mL).
V: Thé tich khéng khi 1ay mau (L).
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Phu luc 8
KY THUAT XAC DINH ARSIN (AsHs3) -

PHUONG PHAP PHO HAP THU NGUYEN TU (AAS)

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cla Bo trurdng Bo Y té)

1. Nguyén ly

LAy mau arsin trong khong khi bang éng hap phu chira s&n than hoat.
Sau d6 giai hap, do trén may quang phd hap thu nguyén tr & bwoc song
193,7nm. Dwa vao dd hap thu clia mau, cac mau chudn, cac mau trang, thé
tich khéng khi 1ay mau, tinh dwoc ndng d6 arsin trong trong mau phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- May lady mau, lwu lwgng 0,01 - 0,2L/phdt.

- Pau lay mau (6ng than hoat tinh): Dai 7cm, dwdng kinh ngoai (OD)
6mm, dwéng kinh trong (ID) 4mm, dau han kin, co chira hai phan cla than vé
dira da hoat hoa (trwéc: 100mg; sau: 50mg) ngdn cach b&i mét nat xop
urethan 2mm. Mot ndt len thuy tinh silylated & phan dau trwdc va nat xop
urethan 3mm & phan dau sau. C6 thé s dung 6ng ban san.

- May quang phd hap thu nguyén tl v&i 16 than chi, 6ng khéng nhiét
phan, hiéu chinh nén va dién cwc phéng dién (va cung cap dién) hodc dén
catot rbng cho arsenic.

- Binh dinh mire 1L va 100mL.

- Micropipet 5 dén 500pL.

- Ong ly tam 10 hodc 15mL.

- Bé 1ac siéu am.

- May ly tam.

- Xy lanh 0,1mL, chia vach t&i 0,1pL.
2.3. Hoa chét, thuéc thi:

- Nwére cat hoac nwée khir ion. /ﬁ/ )
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- Acid nitric (HNO3) dac.
- Acid nitric (HNO3) 0,01M. Pha loang 0,4mL HNOs dac t&i 1L v&i nwéce

e
A

cat.

- Dung dich géc arsenic 1000ug As(lll)/mL: Chuan ban si3n hodc hoa
tan 1,322g thudc thir As203 khan trong 100mL HNO3 0,1M, pha losng t&i 1L
voi HNO3 0,1M.

- Dung dich chuan géc, 1ug As(lll)mL pha loang 0,1mL dung dich gbc
arsenic (1000ug As (lll)/mL) t&i 100mL v&i HNOs 0,01M. Pha khi dung.

- Dung dich nickel nitrat [Ni(NO3s).] 1000ug Ni/mL: Chuan hap thu
nguyén t& nickel ban san hodc hoa tan 3,112g Ni(NO3). thuéc thir khan trong
100mL HNO3 0,1M, pha loang t&i 1L v&i nwéc.

- Argon (Ar) 1éng.

- Arsin (AsH3) 99%, ho&c hén hop trong nitrogen.

Chu y: Arsenic la chat ddc gay ung thw, can x@ ly trong t0 hut.
2.4. Cac bwérc tién hanh:
2.4.1. Lay méu

- Bé cac dau 6ng than hoat tinh ngay trwéc khi st dung, cdm vao éng
mém ndi v&i may lay mau.

- LAy mau & lwu lwgng 0,01 - 0,2L/phat; tdng thé tich 1ay mau 0,1 - 10L.

- Sau ldy mau, day nap éng ldy mau va déng goéi an toan dé van
chuyén.

2.4.2. Piéu kién phén tich
- Ky thuat: Quang phd hap thu nguyén t, 16 graphit.
- Chéat phan tich: Arsin.
- Gidi hap: 1mL HNO3 0,01M; 30 phut trong bé siéu am.
- Ma tran: Ni?*, 1000ug/mL.
- Bwée song: 193,7nm, hiéu chinh D2 hoac Ha.

- Lo graphit: Chay khd 40 giay & 110°C; CHAR: 15 giay & 1200°C;
nguyén tlr hoa 7 giay & 2540°C.

- Tiém: 50pL.
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- Chuén: Dung dich chuén As trong HNO3 0,01M vé&i 10mg than hoat.
- Gigi han: 0,01 - 0,3ug/mau.
- Gigi han phat hién wéc tinh: 0,004ug/mau.
- Po chinh xac (Sr): 0,06 - 0,012 t6i 0,11ug/mau.
2.4.3. Chuén bj mau thir

- Dat phan chéat hap phu phia trwéc va phia sau clia dng 1y mau trong
cac 6ng ly tam riéng ré. Thao boéng thuy tinh va cac nat xép khdi 6ng than
hoat.

- Thém 1mL HNO3 0,01M vao céc 6ng, day nép.
- Khudy 30 phut trong mot bé siéu am.
- Ly tdm tirng 6ng.

2.4.4. Hiéu chuén va kiém soét chat luong

Hang ngay, chuan vai it nhat 6 nbng dé hiéu dung tir 0,004 t&i 0,3ug
arsenic moi mau.

a. Cho 1 lwong dung dich chuan gbc da biét vao 6ng ly tam chira 100mg than
hoat, thém HNOs 0,001M cho vira di 1mL.

b. Phan tich cac éng chun ddng thoi véi nhivng mau trdng va mau thi (theo
cac bwéc do trén may). Clr 5 mau th lai phan tich lai cac chuan dé kiém tra
do tréi tin hiéu cua thiét bi.

c. Chuan bi dd thi chuan (d6 hap thu so v&i ug arsenic).

Xac dinh hiéu qué giai hap (DE) it nhat 1 l&n cho méi 16 than hoat da s dung
dé lay mau trong gi&i han 0,004 t&i 2ug arsenic mdi mau. Cach 5 mirc ndng
dé thi chuan bi 3 6ng thir va 3 6ng trang.

a. Thao bd phan hap phu phia sau clia 6ng trang.

b. Tiém mét lwong da biét khi arsin tinh khiét (hodc mét hén hop khi chuan
arsin) tryec tiép vao phan hap phu phia trwéc véi mot xy lanh microlit.

c. Pay nap 6ng, c6 thé dé qua dém.

d. Gidi hap nhw phan trén va phan tich cung v&i cac éng chuén (theo cac
bwéc do trén may).

e. Chuan bij d6 thi ctia DE (hiéu qua gidi hap) v&i ug arsenic thu hoi. ﬁ/ :
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Phan tich 3 mirc néng dd dé kiém soat chat lwong, ddm bao dd thi
chuan chinh xac.

2.4.5. Do trén may

- Bat ché do may quang phd va 16 graphit phi hop véi khuyén céo cla
nha san xuat va cac diéu kién & muc 2.4.2. Diéu kién phan tich.

- Tiém 50uL mau th®r hodc mau chudn, tiép theo 1a 50uL dung dich
nickel nitrat trwérc khi bat dau chwong trinh phan tich; do dién tich pic.

Chu y: Néu d6 hap thu mau thlr nam ngoai khoéng tuyén tinh clia cac
chuén, pha loang véi HNOs 0,01M, phan tich lai va ap dung cac hé sb pha
loang thich hop trong tinh toan.

Giam sat do |ap lai clia dién tich pic cho mét chuan trong subt qua trinh
do. Néu két qua that thweng, toi wu hoa théng sé may va thay thé éng than
hoat.

2.5. Tinh toan két qua:

- Xac dinh khéi lwong pg cla arsin trong cac phan hap phu tredc (W)
va sau (Wp) mau thir va trung binh cac phan hap phu trwdce (Br) va sau (Bp)
mau trang bang viéc nhan voi khdi lwong cda arsenic da tim dwoe cho moi
phan nay véi 1,024 (MW cta arsin /MW clia arsenic).

Lwu y: Néu Wy > Wi/ 10, théng tin cé sw qua tai va c6 thé xay ra mat mau.

- Tinh ndng d6 C, ctia arsin trong thé tich khéng khi da 14y, V (L):

Wi+ Wp- Bf- Bp

C=- ~mnme (mg/m3)

Trong do :

C: Néng dé hoi khi arsin trong khéng khi (mg/m?3).

Ws. Khéi lwong cla arsin trong phan hap phu trwéc 6ng lay mau thi
(Hg).

Wh: Khéi lwong clia arsin trong phan hap phu sau 6ng lay mau thir (ug).

Br: Khéi lwong trung binh ctia arsin trong cac phan hap phu trwéc éng

ldy mau trang (pg).
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Bo: Khéi lwong trung binh ctia arsin trong cac phan hap phu sau éng lay
mau trang (ug).

V: Thé tich khéng khi lay mau (L).
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Phu luc 9
KY THUAT XAC BINH BENZEN (CsHe) —

PHUONG PHAP SAC KY KHi

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia Bé truéng Bo Y t6)

1. Nguyén ly

Benzen trong khéng khi dwoc hdp phu vao trong éng than hoat tinh.
Sau d6 mau dwoc giai hap bang dung méi thich hop roi bom lén hé théng
sac ky khi theo mét chwong trinh 16 ¢6t phi hop. Qua trinh riva gidi mau
phan tich ra khoi cot tach dwoc phat hién bang detector FID, tin hiéu dwoc
ghi lai bang sac ky dd. Trén co s& do I&n clia dién tich hay chiéu cao pic cla
mau th®r va chuan, thé tich khéng khi da ldy mau, tinh dwoc ndng do
benzen.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwu lwgng 0,01 - 1L/phut.

- P4u lay mau (bng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
6mm, dwdng kinh trong (ID) 4mm, dau han kin, cd chira hai phan cla than vé
dra da hoat hoa (trwéc: 100mg; sau: 50mg) ngdn cach b&di mét nut xép
urethan 2mm. Mét nut len thuy tinh silylated & phan dau trwéc va nut xép
urethan 3mm & phan dau sau. C6 thé st dung 6ng ban san.

- Binh dinh m&c 10mL, 100mL.

- Pipet 1mL, 5mL, 10mL.

- Xy lanh 10puL va 25pL.

- Ong dong 1L.

- Lo 2mL.

- Can phan tich, dé chinh xac 0,1mg.

- May sac ky khi, detector FID, cot sac ky.
2.3. Héa chét va thuéc thir: /@/
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- Carbon disulfide (CS2), tinh khiét phan tich, chat lwong sac ky, khéng
c6 benzen.

- Khi nito, tinh khiét.
- Khi hydro, tinh khiét.
- Khi heli, tinh khiét.

- Dung dich chun benzen géc: Hoa tan 100mg ctia chuén benzen trong
carbon disulfide, dinh mre dén 100mL: 1000mg/L.

-Dung dich chudn benzen ndéng dé trung gian: Pha lodng 1mL dung
dich chudn benzen gbc thanh 100mL b&ng carbon disulfide: 10mg/L, bdo
quan trong tu lanh (4 - 8°C). Ttr dung dich nay pha loang thanh cac dung dich
c6 ndng d6 thap dé lap dwong chuan. Chuan bi day dung dich chuan trwéc
khi phan tich cé cac néng dé 10; 20; 50; 100; 150; 200pug/L.

2.4. Cac bwoérc tién hanh

2.4.1. L&y méu

- Bé cac dau cla 6ng lay mau ngay trwdc khi ldy mau. Gan 6ng lay mau
vao 6ng mém va néi véi may lay mau.

- LAy mau & lwu lwong 0,01 - 0,2L/phat, téng thé tich 1dy mau 5 — 30L.

- Sau khi &y m&u, day nap clia 6ng ldy mau véi cac nut chat déo
(khéng diing nut cao su) va déng géi bado quan mau.

2.4.2. Piéu kién sdc ky
- Nhiét d6 buéng bom mau: 240°C.
- Thé tich bom mau: 5pL.

- Nhiét a6 cot tach: Nhiét dé ban dau 40°C git trong 5 phut, sau do ting
dan véi tbc d6 tang 20°C/phut dén 230°C va gitr trong 1 phut.

- Téc d6 khi mang (He): 1mL/phut.

- Nhiét d6 detector: 280°C.

- Téc d6 nitor bd tro: 30mL/pht.
2.4.3. Xay dung duong chuén

Dwng dwdng chuadn benzen can phan tich bang cach bom day dung dich
chuan benzen ndng dé trung gian da chuan bi Ién may GC/FID v&i cac théng

s6 ky thuat (2.4.2).
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Dwa vao ndng dé chuan va dién tich pic (hodc chiéu cao pic) ctia chuan
benzen, xac dinh dwoc phwong trinh héi quy y = ax + b va hé sb twong quan r
(gitra ndbng dd chuan va dién tich pic chuan).
2.4.4. Phén tich méau

Chuyén phan than hoat tinh trong éng than hoat tinh diing dé& 14y mau
vao lg 2mL. Thém 1mL (Ve) carbon disulfide vao lo. Bé gidi hap it nhat 30
phat. Sau dé6 bom mau trén GC/FID.

2.5. Tinh toén két qua
Néng dd benzen trong khéng khi dworc tinh theo cong thirc:

Xo. VE.P

X= (mg/m3)
\'

Trong doé:
X: Nong dé benzen trong khong khi, (mg/md).
Xo: Nong @6 benzen trong mau thir dwoc xac dinh theo dwdng chuan, (ug/L).
Ve: Thé tich phan mau thi thu dwoc (dung dich giai hap), (L).
V: Thé tich khong khi da 14y mau, (L).
P: 6 tinh khiét ctia chat chudn, (%).
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Phu luc 10
KY THUAT XAC BINH N-BUTANOL [(CH3(CH:)30H] -
PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
ctia BO truéng B Y té)

1. Nguyén ly

N-butanol trong khéng khi dwgc hap phu vao trong é6ng than hoat
(trwée: 100mg; sau: 50mg) ngan cach bdi mot nut xdp urethane 2mm. Sau do6
mau dwoc gidi hap bang dung dich thich hop rdi bom 1én hé thdng séc ky
khi theo mét chwong trinh nhiét do 16 cét phu hop. Qua trinh riva gidi mau
phan tich ra khoi c6t tach dwoc phat hién bang detector FID, tin hiéu dwoc
ghi lai bang sac ky do. Trén co s& dé I&n cia ti & dién tich hay chidu cao pic
clia mau tht¥/ chuén noi va ti 1& dién tich hay chiéu cao pic chuan/ chuén noi,
thé tich mau khéng khi da Iy, tinh dwoc ndng dé n-butanol co trong mau khi
dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2, Thiét bi, dung cu:
- May lay mau, lwu lwong 0,01 - 0,2L/phut.

- Dau lay mau (6ng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, hai dau han kin, c6 chira hai phan cua
than hoat (trwéc: 100mg; sau: 50mg), ngan cach b&i mét nat xép urethane
2mm. M6t nat béng thuy tinh silylated &@ phan dau triedc va nat x6p urethane
3mm & phan dau sau. Cé thé s dung 6ng ban san.

- May sac ky khi, FID, may tinh va cot séc ky.
- Lo thay tinh 2mL, nap ép c6 16t PTFE.
- Xy lanh 10pL, chia vach t&i 0,1uL.
- Binh dinh mtrc 2mL.
2.3. Héa chat va thuéc thu:
- Carbon disulfide (CS2), (cap sac ky).
- 2-Propanol [(CH3).CHOH], (cép sac ky).
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- Hexan (CsH14), (cAp séc ky).
- Heptan (C7H1s), (cAp séc ky).

- Dung dich giai hap: Carbon disulfide v&i 2-propanol 5% (tt/tt) va hexan
0,05% nhw 1a mot chuan noi.

Ghi cht: n-undecan 0,1% (tt/tt) hodc chuan thich hop khac c6 thé dwoc
str dung lam chuén néi.

- Chét phan tich (chat chuan n-butanol).

- Dung dich géc, 100mg/mL. Chuan bi cac dung dich ciia chat phan tich
n-butanol trong heptan.

- Khi nito tinh khiét.
- Khi hydro, tinh khiét truwéc.
- Khéng khi da nen, loc.

Chu y: Carbon disulfide la chat déc hai, propanol, hexan va heptan la
nhitng chat dé chay. Cac thao tac lién quan phai dwoe thwe hién trong ta hét.

2.4. Cac bwérc tién hanh
2.4.1. Ldy mau

- Bé cac dau cta 6ng lay mau ngay trwdc khi lay mau. Gan éng lay mau
vé&i may ldy mau bang 6ng mém.

- LAy mau & lwu lwgng 0,01 - 0,2L/pht, tdng thé tich 1dy mau 2 - 10L.

- Pay éng lay mau va&i cac nap chat déo (khéng phai cao su) va déng
g6i an toan dé van chuyén.

2.4.2. Piéu kién sac ky

- May sac ky khi, FID.

- Nhiét d6 budng bom mau: 200°C.

- Nhiét do detetor: 250 - 300°C.

- Nhiét dé cét: 35°C giir 7 phut; tdng 5°C/phut dén 60°C, giltr 5 phut;
tang 10°C/phut dén 120°C, gitr 3 phut.

- Thé tich bom mau: 1pL.

- Lwu lwgng khi mang He: 4mL/phut.
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- Cét sac ky mao quan silica nung chay kich thwec 30m x 0,32mm ID,
phim polyethylen glycol day 0,5um, DB wax hoac twong duong.

- Giai hap: 1mL 2-propanol 1% trong CSo.
2.4.3. Xay dung duwong chudn va kiém soét chét luong

- Dung dich chuan n-butanol trong dung dich rira gidi (chuén ndi tuy
chon).

- Chuan hang ngay v&i it nhat sau néng dd chuén lam viéc bao ham
gi&@i han clia mau thir.

a. Thém lwong da biét ctia chuén t&i dung dich DS (dung dich giai hap)
trong binh dinh mtrc 2mL va pha loéng toi vach.

b. Phan tich cling v&i mau thir va mau trang.

c. Chuan bi do thi chuan (ti 1& dién tich pic clia chat phan tich v&i dién
tich pic ctia chuan néi v&i lwong ug n-butanol).

- Xac dinh hiéu qua giai hap (DE) it nhat mot Ian cho méi 16 6ng than
hoat tinh st dung cho |4y mau trong gi¢i han chuan. Chuan bi ba éng lay mau
tai mdi sau murc cong v&i ba mau trang.

a. Chuyén va th&o bd phan hap phu phia sau ciia éng lay mau trang.

b. Tiém mot mot lwong da biét clia dung dich gbc DE trwe tiép lén phan
chat hap thu phia trwdc ctia mdi 6ng than hoat tinh véi mét Xy lanh microlit.

c. Day ndp dau éng va cho phép dé yén qua dém.
d. Giai hap va phan tich cting v&i chuan lam viéc.

e. Chuén bi d thi ctia DE (hiéu qua giai hap) v&i pg chét phan tich da
thu hoi.

- Phan tich 3 mau mu kiém soat chat lwong va 3 mau chudn phén tich
d& dam bao rang dd thi chudn va dd thi hieu qua giai hap & trong kiém soat.

2.4.4. Phan tich mau

- Dat phan chat hip phu & phan phia trwdc va phan phia sau trong ong
lAy mAu vao lo riéng bict. Thao bd nat x6p va nit bong thay tinh,

- Thém 1mL dung dich gidi hdp (DS) vao méi lo. Gan nap kep t&i méi lo.

y -

- Cho phép dé yén 30 phut véi thinh thoang Iac khudy.
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- D&t ché dd may séc ky khi phu hop theo khuyén cao clia nha san xuat
thiét bj va theo cac dicu kién nhw muc 2.4.2. Diéu kién sdc ky. Tiém phan
mau thtr bang tay st dung ky thuat ddy dung méi hodc véi tiém mau tw dong.

Chu y: Néu dién tich pic vwot trén gi¢i han tuyén tinh clia cac chuln
lam viéc, pha loang v&i dung dich riva gidi, phan tich lai va ap dung hé sb pha
loang thich hop trong t'nh toan.

- Do dién tich pic. Chia dién tich cta chat phan tich cho dién tich pic
cla chuan noi trén cuing mot sac ky dd.

2.5. Tinh toan két qus

- Xac dinh khdi iwong, ug (d4a hiéu chinh xac dinh hiéu qua gidi hap
DE) cta n-butanol @& tim dwoc trong phan hap phu phia trwdc 6ng mau (Wy)
va phia sau 6ng mau (W) va trung binh phan hap phu mau tring phia trwéc
éng (By) va phia sau 6ng (Bb).

Ghi chu: Néu W, > W10, théng tin c6 sw qua tai ctia 6ng 14y mau va
c6 thé mat mau.

Tinh néng dd, C, cla n-butanol trong thé tich khéng khi da 1ay mau, V
(L):

(\"'r + Wy — B — Bp)
C= - , (mg/m?3)

Trong do :

C: Noéng d6 n-butanol trong khéng khi (mg/m?).

Wr. Khéi lwong cla n-butanol trong phan hap phu trwdc dng mau thiy
(Mg).

Wp: Khéi lwona clia n-butanol trong phan hap phu sau 6ng mau thiy
(bg).

Br: Khéi lwong trung binh ctia n-butanol trong phan hap phu truwéc 6ng
mau trang (ug).

Bp: Khdi lwong frung binh cla n-butanol trong phan hap phu sau 6ng
mau trang (ug).

V: Thé tich khong khi lay mau (L).
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Phu luc 11
KY THUAT XAC DINH CADMI (Cd) VA HOP CHAT -

PHUONG PHAP PHO HAP THU NGUYEN TU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cla Bo triréng Bo Y té)

1. Nguyén ly

Ldy méu cadmi va hop chéat trong khéng khi bing gidy loc ester
cellulose. Pha huy mau bang hén hop (acid nitric dac va acid hydrochloric
d&c), pha loang mau t&i ndéng dod thich hop béng dung dich acid hydrochloric
0,5N, do trén may quang phd hap thu nguyén tt, & bwéc séng 228,8nm. Dwa
vao ty 1& do hap thu quang trong viing tuyén tinh va ndng dé cadmi va hop
chat trong mau chuén sé tinh toan dwoc két qua phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- Giay loc ester cellulose c& 16 0,8pm, dwdng kinh 37mm.
- Casset dé chira gidy loc.
- May 14y mau, lwu lwong 1 — 3L/phuit.
- May quang phé hép thu nguyén t.

- Binh dinh mire, coc thiy tinh chiu nhiét, éng tuyp dwng mau, pipet cac
thé tich.

- Bép dien.
2.3. Hoa chat, thuéc thir:
- Acid nitric (HNO3) déc, siéu tinh khiét.
- Acid hydrochloric (HCI) d3c, siéu tinh khiét.

- Acid hydrochloric (HCI) 0,5N. Thém 41,5mL acid hydrochloric ddc vao
nwéece, pha loang téi 1L.

- Dung dich chuan géc, 100ug Cd/mL. Cé thé diing chudn gbc ban sin
ho&c hoa tan 0,100g Cd kim loai trong thé tich tdi thiéu v&i acid hydrochloric
(1:1); pha loang t&i 11 vé&i HCI 0,5N.

$
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- Nwérc cét.
- Khong khi sach.
- Acetylen.

Chd y: Thuc hién pha mAu acid trong ti hat. Cac hop chét cadmi rat déc hai,
can than trong khi thao tac.

2.4. Cac bworc tién hanh:
2.4.1. Lay mau
Lwu lwong l4y mAu tr 1 - 3 L/phut, thé tich 1dy mau la 30 — 45L.

Tuy thude vao ham lwgng cadmi ma quyét dinh thoi gian 1y mau phu
hop d& dat dwoc ham lwong cadmi hdp phu trén gidy loc, khéng bi béo hoa
d& mét mau. '

2.4.2. Biéu kién phéan tich
- Ky thuat: Quang phd hép thu nguyén tt, ngon Ita.
- Chét phan tich: Cadmi.
- Tro hoa: 6mL HNOs dam dac; 140°C.
6mL HNO3 dam dac; 400°C.
- Dung dich cuéi: 25mL HCI 0,5N.
- Ngon It¥a: khéng khi - acetylen - oxy hoa.
- Bwdc séng: 228,8nm.
- Hiéu chinh dwéng nén: Lién tuc D2 hodc Ha.
- Chuén: Pha dung dich chuan Cd trong HCI 0,5N.
- Gi6i han phat hién wéc tinh: 0,05ug méi mau.
- P& chinh xac (8r): 0,05 - 3 dén 23pg mdi mau.
2.4.3. Chuén bj mau thir
- Chuyén gidy loc tir casset vao cdc thiy tinh.
- Thém 2mL HNOs dac.

- Pun trén bép dién & 140°C cho t6i khi thé tich dwoc gidm xudng toi
0,5mL (khi dun day cbc béing mét tam kinh).

- Lap lai hon 2 1An, m&i lan st dung 2mL HNOs déc.
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- Thém 2mL HCI dac (lap lai hon 2 lan), dun trén bép dién & nhiét do
140°C cho dén khi thé tich dwoc giam xubng t&i 0,5mL (khéng cho cac dung
dich bi khd & bét ky thoi diém nao).
- Lam mat dung dich va thém 10mL nwéc cét.

- Chuyén lwgng dung dich vao binh dinh m&e 25mL, pha loang t&i vach
bang nuéc cét.

2.4.4. Hiéu chudn va kiém soét chét luong

- Hiéu chudn hang ngay v&i it nhat 6 ndng @6 chét chuan. Thém 1
lwong da biét (0 dén 30ug Cd vao mdi mau) dung dich chudn gdc vao binh
dinh mirc 100mL va pha lodng dén vach bang HCI 0,5N.

- Phan tich cac mau chun song song v&i mau trdng va mau thi.

- Chuan bj @ thi chuan clia d& hdp thy so v&i ndng do dung dich
(Mg/mL). _

- C& 10 mAu thiv lai bom mot mau chudn dé kiém tra d6 tréi tin hiéu
may.

- C& 10 mAu thiy lai kidm tra dé thu hdi véi it nhat 2 mau trang.

- Str dung phuwrong phap bd sung chét chuén dé kiém tra nhiéu.
2.4.5. Do trén may

_ D3t ché d6 may quang phd phii hop véi khuyén céo clia nha san xuat
va cac diéu kién trong muc 2.4.2.

Chd y: Néu cac gia tri 60 hép thu ctia mAu thir & bén trén pham vi tuyén tinh
clia cac dung dich chuén, pha lodng dung dich thir véi HCI 0,5N, phan tich lai,
va st dung hé sb pha loang thich hop trong tinh toan.

2.5. Tinh toan két qua:

Néng d6 cadmi trong khéng khi dwoc tinh theo cong thire:

(Cs.Vs — Cb.Vb)
C= (mg/m3)
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Trong doé:

C: N&ng d hoi khi cadmi trong khéng khi (mg/m?®).

Ces: Ndng d6 cadmi twong (rng vé&i dwdng chuan (ug/mL).

Co. Ndng dd cadmi trong méu trdng twong (ng voi dwdng chuén
(ug/mL). |

Vs: Thé tich dung dich hép thu (mL).

Vb Thé tich dung dich mau trang (mL).

\: Thé tich khéng khi lay mau (L).
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Phu luc 12
KY THUAT XAC BINH CARBON DIOXIDE (COz) -

PHUONG PHAP CHUAN PO

(Ban hanh kem theo QCVN :2019/BYT ngay thang nam 2019
ctia B truéng B Y te)

A. Phwong phap hap thy bing barit
1. Nguyén ly:
Carbon dioxide tac dung véi bari hydroxide tao thanh tta bari carbonat.
CO2 + Ba(OH)2 = BaCOs + H20
Dya vao nguyén tac trén, cho khdng khi c6 carbon dioxide tac dung voi
mét lwong bari hydroxide, chuén dé lai lwgng bari hydroxide thira bang acid
oxalic.

Ba(OH), + HOOC-COOH = Ba(COOQ)2 + 2H20

Biét dwoc lwong bari hydroxide thira sé tinh dwoc lwgng bari hydroxide
da tac dung va do doé tinh dwoc ndng dé carbon dioxide trong khéng khi.

2. Quy dinh chung:
- Héa chat theo TCVN 1058 — 78.
- Nwée cat theo TCVN 2117 = 77.

3. Phwong phap xac dinh
3.1. Loai mau: Khi
3.2. Trang thiét bj, dung cu:

- Chai 1000mL, 500mL, nat thay tinh (rPa sach, ngdm vao dung dich
sulfochromic trong 5 gi®, sau riva lai, trang nuéc cét, sy kho, dé ngudi va
day nat ngay).

- Bom cao su 100mL.

- Buret 25mL.

- Pipet 5, 10, 20mL.

- Binh nén 250mL.

- Can phan tich do chinh xac 0,1mg.
3.3. Hoa chét, thudc thie:

- Bari hydroxide Ba(OH)2.H20.
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- Bari chloride (BaClz).

- Acid oxalic (H2C204.2H20).

- Phenolphthalein (C20H1404).
Chuén bj dung dich thir:
+ Dung dich barit:

- Cén bari hydroxide Ba(OH)2.H20:1,40g.

- Bari chloride: 0,08g.

- Pha trong nwéc cét, thém vao vira dd 1000mL.
+ Dung dich acid oxalic:

- Can 0,569 acid oxalic pha vira a0 1L nuéc cht

- 1mL dung dich twong dwong véi 0,1mL carbon dioxide.
+ Dung dich phenolphthalein 0,1%:

- Can 0,1g phenolphthalein pha trong 100mL cdn methanol (CHzOH)
90°,

3.4. L4y mau, bao quan va van chuyén mau

- L4y mau:

Mang chai dén noi lay mau, bom khéng khi vao chai gép 6 1an thé tich
chai. Xong rot vao 20mL dung dich barit, lAc déu (co thé cho barit sau khi
mang vé& phong thi nghiém). Day nut kin. L&c. Méi diém 4y 2 mau song song.

- Van chuyén méu:

Van chuyén mau bing cac phuong tién phi hop, mau phai dwoc dét
trong céc thiing ctiing bing chét déo hodc kim loai dwoc chén 16t can than,
tranh d6 vo.

- Bdo quan:

Néu chwa phan tich ngay dwoc thi nén bdo quan mau trong ti mat & 4 -
8°C.

3.5. Cac bwore tién hanh:
Phan tich mau tho:

Sau 4 gio lAy ra 10mL cho vao binh nén, nhé vao 4 giot
phenolphthalein va chudn dd vai dung dich acid oxalic. Ghi N mL dung dich
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acid oxalic da dung.

Ghi chu: Trong trwdng hop khéng xuét hién mau hong, 1am lai véi barit
gép doi (40mL) hodic chuyén sang xac dinh béng phuong phap hép thu bang
bari saccharat.

3.6. Tinh két qua:

Néng dé carbon dioxide trong khéng khi dwoc tinh theo céng thirc sau:

(N-n).0,1. b. 1000

a.(V-v)
Trong do:
- C: Nong dd carbon dioxide trong khéng khi (%o).
V: Thé tich chai (mL).

I

v: Thé tich dung dich barit cho vao chai (mL).

1

a: Thé tich dung dich barit da hap thu carbon dioxide dem chuan d6 (10mL).

1

b: Thé tich dung dich barit cho vao chai (20mL).

N: Thé& tich dung dich acid oxalic dem chuén @6 10mL dung dich barit dbi
chirng.

- n: Thé tich dung dich acid oxalic dem chudn dé 10mL dung dich barit phan
tich.

B. Phwong phap hap thu bang bari saccharat
1. Nguyén ly:

Carbon dioxide hap thu vao dung dich bari saccharat, sau d6 chudn do
lai lwong thira ctia dung dich hép thu bing acid oxalic. Tlr d6 tinh ra néng do
carbon dioxide trong khéng khi.

2. Quy dinh chung:
- Hoa chét theo TCVN 1058 — 78.
- Nwérc cat theo TCVN 2117 — 77.
3. Phwong phap xac dinh

3.1. Loai méu: Khi.
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3.2. Trang thiét bi, dung cu:

- May lay méu, lwu lwong 0,1 - 2,5L/phut.

- Ong hép thu kiéu Gelman.

- Buret 25mL.

- Pipet 5, 10 va 20mL.

- Binh nén 10 mL - 250mL.

- Can phan tich do chinh xac 0,1mg.
3.3. Hoa chét, thudc thi:

- Bari hydroxide: Ba(OH)2.H20.

- Acid oxalic (HOOCCOORH).

- Saccharose (C12H22011).

- Phenolphthalein (C20H1404).

- Ethanol 90° (C2Hs0H).
Chudén bj dung dich thie:

- Dung dich phenolphthalein 1%:‘ Can 0,1g phenolphtalein pha vao
100mL ethanol 90°.

- Dung dich acid oxalic: Can 5,632g acid oxalic (H2C204) pha vao trong
1 lit nwoc cat (1ml twong dwong véi 1mL carbon dioxide khi).

- Dung dich bari saccharat (dung dich hap thu): Nghién 10g bari
hydroxide, 20g saccharose d& tao thanh mét hon hop bét, thém vao moét phan
nwéc cat dun Am (40°C). Pha lodng thanh 1L va loc. Trwéc khi ding, chuén
dd lai bang dung dich acid oxalic.

3.4. LAy m3u, bao quan va van chuyén mau
- Lay méu:

L&y 2 éng hép thy, mdi éng chira 10mL dung dich bari saccharat (d&
chuan) va thém 2 giot phenolphtalein. L&p néi tiép. Hut khéng khi v&i lwu
lwong 0,1L/phut. Téng thé tich ldy mau 1 - 2L.

- Bdo quan:

Db dung dich da hap thu khéng khi vao binh nén va day nat kin. Bao
quan binh nén chira mau khéng bj va dap, tranh d6 vé. Bao quén mau & nhiét
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do 4 - 8°C trong phong thi nghiém.

3.5. Cac bwére tién hanh:
Phan tich mau thir:

LAy cac binh nén dwng mau ra. Chudn d béng acid oxalic dén hét
mau.

3.6. Tinh két qua:
Nong d6 carbon dioxide trong khong khi dwoc tinh theo cdng thirc sau:

(N-n)x 0,1x 1000
Gi=

\Y)
Trong dé:
- C: Nong d6 carbon dioxide trong khong khi (%o).

- N: Thé tich dung dich acid oxalic dem chudn dd 20ml dung dich bari
saccharat ban dau (mL).

- n: Thé tich dung dich acid oxalic dem chuén d6 dung dich bari saccharat
da hép thu carbon dioxide (mL).

-\ Thé tich khéng khi da lay mau (mL) quy vé& diéu kién tiéu chuan 25°C,
760mmHg).
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Phu lyc 13
KY THUAT XAC DINH CARBON DISULFIDE (CS2) —

PHUONG PHAP SAC KY KHi

(Ban hanh kém theo QCVN :2019/BYT ngay thang nam 2019
clia Bo6 truvéng BO Y té)

1. Nguyén ly

Carbon disulfide trong khdng khi duoc hdp phu vao trong tuyp chét hap
phu than hoat tinh. Sau d6 mau dwoc gidi hdp bang dung méi thich hop roi
bom I&n hé thdng séc ky khi theo mét chwong trinh nhiét dod 16 cét phl hop.
Qua trinh riva gidi mAu phan tich ra khoi cot tach dwoc phat hién bang
detector Sulfur FPD, tin hiéu dwoc ghi lai bang séc ky d6. Trén co s& do I&n
clia dién tich hay chiéu cao pic clia mau thi» va chuan, thé tich mau khong
khi da lay, tinh dwoc ndng dé carbon disulfide c6 trong mau khi dem phan
tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:

- BO lay mau:

+ Ong khé: Ong thuy tinh, dai 7cm, dwong kinh ngoai (OD) 6mm, dwong
kinh trong (ID) 4mm, phan don 270mg hat natri sulfat khan gitka hai nut bong
thuy tinh silylated. Phan nay loai bd d6 &m twong duong véi 6L khong khi &
RH 100% va 22°C.

+ Ong hap phu (éng than hoat tinh): Dai 7cm, dwong kinh ngoai (OD)
6mm hai dau han kin, day bang nat nhya, cé chira hai phan cla than hoat
(tredc; 100mg; sau: 50mg) ngén cach b&i mét nat x8p urethane 2mm. C6 thé
mua loai 6ng ban san.

- May 4y mau, lwu lvgng 0,01 - 0,2L/phat.

- Tuyp PTFE, dw&ng kinh trong (ID) Smm.

- Chét lam lanh, da dwoc déng tui (0°C).

- May sac ky khi, FPD véi loc sulfur, may tinh va cot sac ky.

- Lo 25mL bang thdy tinh, ndp c6 16t mang ngan PTFE.
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- Binh dinh mtrc 10mL.
- Xy lanh 10uL, chia vach t&i 0,1uL.
- Cac pipet: 1uL - 100uL, 1mL, v&i qua bop pipet.
2.3. Héa chat va thuéc thir:
- Carbon disulfide (CSz), chat lwong sac ky.
- Toluen, tinh khiét sac ky.

- Dung dich chuén gbc: 0,0253mg/uL. Pha lodng 0,253g CS; (0,02mL &
20°C) t&i 10mL v&i toluen. Chuan bj 2 chuan.

- Oxy, tinh khiét.

- Nito hoac heli, tinh khiét.

- Khi hydro, tinh khiét trworc.

- Khéng khi da nén, loc , da nen.

Cha y dic biét: Carbon disulfide 1a doc hai va nguy hiém, chay né
(diém chép chay -30°C), phai thao tac trong ti hét.

2.4. Cac bwérc tién hanh
2.4.1. LAy mau

- Bé cac dau cla dng than hoat tinh ngay trwéc khi ldy mau, cdm ndi
6ng than hoat vao 6ng mém va ndi véi may lay mau. Néi 6ng kho véi phan
phia trwéc clia 6ng than hoat bing 6ng PTFE (chiéu dai 20mm).

- LAy mau & lwu lwgng 0,01 - 0,2L/phat, tdng thé tich lay m&u 2 — 25L.

Lwu y: Sau khi lay mau, khéng thdao éng kho khéi 6ng than hoat. Pay
mil cac dau mé&. Pong goi an toan cho van chuyén. Bao quan mau & ti lanh
(0°C) dé ngén chan CS; di chuyén dén phan sau.

2.4.2. Piéu kién sac ky
- Nhiét d6 budng bom mau: 150°C.
- Nhiét d6 detector: 145°C.
- Nhiét dé cét tach: 30°C.
- Thé tich bom mau: 5pL.
- Lwu lweong khi mang N2 hoac He: 20mL/phit.
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- Co6t thay tinh, kich thwéc 2m x 6mm OD, OV-17 5% trén GasChrom Q
80/100 mesh hoac twong dwong.

- Giai hap: 1mL toluen, dé 30 phut.
2.4.3. Xay dung dwong chuén va kiém soét chét luong
- Dung dich chuén ctia CSy, trong toluen.
- Chuén hang ngay véi it nhat sau ndng d6 chuan lam viéc

a. Thém mét lwong da biét clia dung dich chudn gbc vao toluen trong
binh dinh mtrc 10mL va pha lodng t&¢i vach dé chudn bi cac dung dich trong
gi¢i han 0,02 t&¢i 0,5mg CSa/mL.

b. Phan tich cting v&i mau thir va mau trang.
c. Chuan bj db thj chuan (cla dién tich pic v&i lwong pg CS»).

LUU Y: Detector FPD ¢6 gi&i han tuyén tinh nhd. Co thé phai thém cac
chuén lam viéc.

Xac dinh hiéu qua giai hap (DE) it nhat mét 1an cho méi 16 than hoat
dwoc st dung cho ldy mau trong gi¢i han quan tam. Chuén bi ba 6ng tai mdi
mutrc chuan va ba mau trang.

a. Chuyén va thdo bd phan chat hdp phu phia sau clia éng lay mau
trang.

b. Tiém mét lwong da biét (1 - 20uL) cta dung dich chuan gdc, truc tiép
Ién phan chat hap thu phia trwdc véi mét xy lanh microlit.

c. bay nat 6ng. Bé yén qua dém.

d. Giai hap va phan tich cung vé&i cac chuan lam viéc.

e. Chuan bi d thi ciia DE (hiéu qua giadi hap) v&i ug CSz da thu hoi.

- Phan tich 3 mau mu dé kiém soat chét lwong va 3 mau phan tich dé
dam bao rang dod thi chuan va dd thi hiéu qua giai hap & trong kiém soat.

Chu y: O cac mirc thap (< 0,1mg CS2 mbi mau), hiéu qua gidi hap DE c6
thé thap va thay déi.
2.4.4. Phan tich mau

- Thao va loai bé 6ng khé. Dat cac phan hap phu phia trwdc (bao gobm
ca nut bong thay tinh) va phia sau ctia méi éng ldy mau trong cac lo riéng
biét. Loai bé nut béng thiy tinh va nut x6p & phia trwdc va phia sau 6ng.
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- Dung pipet cho 1,0mL toluen t&i méi lo. Pay nap cac lo.
- Cho phép dé yén 60 phat véi thinh thodng Iac khudy.

Luu y. Gitr mau da dwoc gidi hdp va mau chudn khéi ngudn CS, dé
tranh & nhiém.

- D&t ché do may sac ky khi nhw muc 2.4.2. Piéu kién sac ky. Tiém phan
mau thr bang tay st* dung ky thuat day dung méi hodc véi tiém mau tw dong.

Chu y 1: Thoi gian Iwu cho carbon disulfide 1a khoang 30 phut, co thé duwoc
rit ngén b&i chwong trinh nhiét do.

Chu y 2: Néu dién tich pic vwot trén giéi han tuyén tinh clia cac chudn lam
viéc, pha lo&ng mét phadn mau da gidi hap véi toluen, phan tich lai va ap dung
hé sb pha loang thich hop trong tinh toan.

- Po dién tich pic.
2.5. Tinh toan két qua

- Xéac dinh khéi lwong, ug (da hiéu chinh xac dinh hiéu qua giai hap) cla
CS:2 da tim dwoc trong phan hap phu phia trwéc 6ng mau (W:) va phia sau
6ng mau (Ws) va trung binh phan hap phu mau tring phia trwdc éng (Br) va
phia sau 6ng (Bb).

Ghi chu: Néu Wy > W10, théng bao rang coé sw qua tai 6ng lay mau va
c6 thé mat mau.

Tinh ndéng d6 C, clia CS> trong thé tich khéng khi da l1ay mau, V (L):

(Wt + Wp — Bt — Bp)
C = e (mg/m?)
V
Trong do:
C: Néng dé CS; trong khéng khi (mg/md).
We: Khéi lwgng clia CS; trong phan hap phu tredc 6ng mau thi (ug).
Ws: Khéi liong clia CS; trong phan hdp phu sau 6ng mau thr (ug).

Bt Khéi lwong trung binh cia CS; trong phan hap phu trwédc 6ng mau

tréng (ug).
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Bo: Khoi lwgng trung binh clia CS» trong phan hap phu sau éng mau
trang (ug).
V: Thé tich khoéng khi lay mau (L).

4
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Phu luc 14
KY THUAT XAC BINH CARBON MONOXIDE (CO) -

PHUONG PHAP SO MAU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia Bo trrdng Bo Y té)

1. Nguyén ly

Khi carbon monoxide tac dung vé&i paladi chlorid tao thanh paladi kim
loai nhw sau:

CO + PdClz2 + H20 = CO2 + 2HCI + Pd

Cho thudc thir Folin-Ciocalteu vé&i paladi, thudc thir sé& bi khir chuyén
mau vang thanh mau xanh theo phwong trinh sau:

2H3P04.10MoO3 + 4HCI + 2Pd = 2PdCl2 + 2H20 + 2[(M00O3)4.(M0O2).HzPO4]

Dwa vao phan trng trén, phan tich carbon monoxide bang phwong phap
so mau hodc trac quang.

2. Phwong phap
2.1. Loai mau: Khi
2.2. Thiét bi, dung cu

- May lay mau khéng khi hodc binh hut, hodc chai dé hat chan khéng
(0,5 - 1L).

- Ong héap thu, éng nghiém so mau.
- Pipet 1mL, 2mL, 5mL.

- Binh hut chan khoéng 0,5L; 1L (da& ngdm dung dich sulfochromic, rira
sach, say kho).

- Ong sinh han.

- Binh cau 1,5L.

- Binh cau co6 ngan 0,5L.
- Binh tru 50mL.

- Phéu nhé, giay loc.

- Quang ké c6 kinh loc 65 hodc chinh s6ng & mirc 650 - 680nm.
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- Ong nghiém c6 dwéng kinh 16mm, cao 180mm.

2.3. Héa chat va thudc thor

- Paladi chloride (PdClz2).

- Natri carbonat (Na2COs).

- Natri tungstat (Na2W0O4.2H20).

- Natri molybdat (Na> MoQa).

- Acid hydrochloric (HCI) (d = 1,18).

- Acid phosphoric (HzPO4) 85%.

- Liti sulfat (LiSO4.2H20).

- Dung dich paladi chlorid 1%.

Paladi chlorid tinh khiét sy khd & 105°C trong 1 gi¢», dé ngudi. Can

0,5g cho vao binh dinh mirc dung tich 500mL, thém 200mL nwé&c cat, 2mL
acid hydrochloric d&c, l&c cho tan. Cubi cuing, thém nwéc cat vira di 500mL.

- Dung dijch natri carbonat 20%

Can 20g natri carbonat pha vao binh 100mL nwéc cat.
- Thubc thir Folin-Ciocalteu (phospho molybdic):

Cho vao binh thé tich 1500mL:

- Natri tungstat (Na2\W0O4.2H20) 100g.

- Natri molybdat (Na2 MoO4) 25g.

- Nwéc cat 700mL.

Lac cho tan hét, sau dé cho thém:

- Acid hydrochloric (d = 1,18) 100mL.

- Acid phosphoric 85% 50mL.

Lac déu va dun séi 10 gior trong binh cau cé 1&p éng sinh han & trén,

tranh dé can. P& ngudi, cho nwédc cat vira di 1L. Bdo quan trong chai mau

nau.

2.4. Cac bwérc tién hanh

- Chuén bi mau thir
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Cho vao binh 1L (c6 voi thuy tinh hodc khoa van) dung dich paladi
chlorid 1% 1mL. D3y nut k§, hat chan khéng, gan nat kin bing parafin.

Mang binh t&i noi 1ay mau, mé voi ldy mau song song hai binh cling
mot Itc. Khoa voi, lac déu. Dé tiép xuc 4 gio.
- Dung biéu dé mau

Lay 5 binh, thé tich 500mL d4 rtra ky bang dung dich sulfochromic, danh
s tr 1 - 5. Cho vao tirng binh dung dich paladi chlorid 1% twong (rng ham
lwong carbon monoxide theo bang sau:

Chaisé| 1 2 3 4 5
Dung dich (mL)
Dung dich paladi chlorid 1% 0,2 0,4 0,6 0,8 1,0
Ham Iwong CO (mg) 0,0314 | 0,0628 | 0,0942 | 0,1256 | 0,1570

Pwa vao chai mét lwong carbon monoxide thira dé khir hét paladi
chlorid trong binh c&u. Carbon monoxide dwoc diéu ché bang cach dun acid
formic v&i acid sulfuric dac:

HCOOH + H2S04 — CO + H20

Day nut lai. Dé tiép xuc trong 4 gid, thinh thodng lac déu, tranh lam
cho két ta den dinh 1én thanh binh. Bem dun cach thuy 5 phut, bom khéng
khi sach vao dé dudi hét carbon monoxide thtra, cho thém dung dich paladi
chlorid 1% vao cho dd 1mL (0,8 - 0,6 - 0,4 - 0,2 - 0,0). L4y thém mét binh
niva va cho vao 1mL dung dich paladi chlorid 1%.

Cho vao binh 1,5mL thuéc thtr Folin-Ciocalteu, tron déu, dun cach
thuy 30 phut, trén médi binh d& mét phéu con, thwe hién nhw muc 2.4 (cach
xac dinh va xay dwng biéu dd mau).

- Cach xac dinh

Binh dwng mau dé tiép xuc véi dung dich paladi chlorid 1% trong 4
gi®, cho thém vao 1,5mL thudc thir Folin-Ciocalteu. Lic déu, ddng thoi lam
mot mau trang. Cho vao binh khac 1mL dung dich paladi chlorid 1%, 1,5mL
thudc thir Folin-Ciocalteu. |

Dun céach thuy 30 phat, trén mdi binh dé& mét phéu con, gitr cho khai bi
can. Thinh thodng l&c cho tan hét tia. Dé ngudi, don qua hai dng hinh tru cé
ngan 50mL. Riva va trang bang 20 dén 25mL nwéc cat, d6 ca vao éng dong.
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Cho thém vao méi é6ng 10mL dung dich natri carbonat 20% va nwéc
cat vira a0 50mL. Tron déu, loc.

Sau 10 dén 15 phat, soi bang may quang ké&, dung kinh loc mau dé
(s6 65) budc s6ng Amax = 650nm dén 680nm, cong thuy tinh day 1cm. S6
doc dwoc & may quang ké dbi chiéu véi dé thi mau dé tinh néng dé carbon
monoxide.

2.5. Tinh két qué

N6ng dé carbon monoxide trong khéng khi dwoc tinh theo céng thire:

Trong do:

- C: Ndéng dd carbon monoxide trong khéng khi (mg/L).

- a: Ham lwong carbon monoxide dbi chiéu vé&i dd thi mau hodc so
mau v&i thang mau (mg).

- V: Thé tich chai (L).
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Phu luc 15
KY THUAT XAC BINH CARBON TETRACHLORIDE (CCls) —

PHUONG PHAP SAC KY KHi

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
ctia B6 truéng Bo Y té)

1. Nguyén ly

Carbon tetrachloride trong khéng khi dwgc hdp phu vao trong 6ng than
hoat tinh. Sau d6 mau dwgc giai hap bang dung maéi thich hop réi bom I&n
hé thong sac ky khi theo mét chwong trinh nhiét d6 10 cot phi hop. Qua trinh
ria gidi mau phan tich ra khéi cot tach dwoc phat hién bang detector FID, tin
hiéu dwoc ghi lai bang séc ky db. Trén co s& dd Ién cla dién tich hay chiéu
cao pic ciia mau thr va chuén, thé tich mau khéng khi da 14y, tinh dwoc
ndng dd carbon tetrachloride c6 trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwu lwong 0,01 - 0,2L/phit.

- Dau lay mau (éng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, hai dau han kin, c6 chira hai phan cla
than hoat (trwéc: 100mg; sau: 50mg), ngan cach b&i moét nat xdp urethane
2mm. Mét nut béng thuy tinh silylated & phan dau trwéc va nat xdp urethan
3mm & phan dau sau. Co thé sir dung 6ng ban san.

- May sac ky khi, FID, may tinh va cot sac ky.
- Lo 2mL bang thay tinh, nap ép co6 16t mang ngan PTFE.
- Binh dinh mtrc 10mL.
- Micro pipet 10uL t&i 1mL, chia vach t&i 0,1uL.
- Pipet 1mL v&i qua bop pipet.
2.3, Héa chat va thuéc thir:
- Carbon disulfide (CSy), tinh khiét phan tich, chat lwong sic ky.
- Chéat phan tich CCls (chat chudn carbon tetrachloride), tinh khiét phan

79 ﬁ

tich.



QCVN 03 :2019/BYT
- Khi nito hoac heli, tinh khiét phan tich.
- Khi hydro, tinh khiét phan tich.
- Khéng khi, tinh khiét phan tich.

- Dung dich chuén carbon tetrachloride géc: Hoa tan 100mg ctia chudn
carbon tetrachloride trong carbon disulfide, dinh mtc dén 100mL: 1000mg/L.

- Dung dich chuén carbon tetrachloride ndng dé trung gian: Pha loéng
imL dung dich chuén carbon tetrachloride géc thanh 100mL bang carbon
disulfide: 10mg/L, bao quan trong ti lanh. Tt dung dich nay pha lo&ng thanh
cac dung dich cé nong do thap dé lap dwerng chuan. Chuan bi day dung dich
chuan trwée khi phan tich ¢ cac néng do 10; 20; 50; 100; 150; 200ug/L.

Chu y déc biét: Carbon disulfide Ia chat déc hai va chay, ndé nguy hiém
nghiém trong (diém ché&p chay -30°C). Chi lam viéc v&i n6 trong mot td hét.
Mot s6 chat phan tich 1a chat nghi ngd gay ung thw (carbon tetrachloride).
Mac quan ao bao vé thich hop va thao tac véi cac hop chat nay trong ta hét.

2.4. Cac bwérc tién hanh
2.4.1. Lay mau

- Bé cac dau clia éng lay mau ngay trudc khi ldy mau, ndi éng 1ay mau
v&i may lay mau bang 6ng mém.

- Lay mau & Iwu lwgng 0,01 - 0,2L/phat, tdng thé tich 1dy mau 3 -150L.

- Day nép clia éng ldy mau véi cac nat nhwa va dong géi an toan dé
van chuyén.

2.4.2. Piéu kién sdc ky
- Nhiét @6 budng bom mau: 200°C.
- Nhiét d6 detector: 250°C.

- Nhiét do cot tach: Nhiét do ban dau 35°C gitr trong 3 phut, sau do tang
dan t&i 150°C véi tbe do tang 8°C/phut va gil trong 1 phat.

- Thé tich bom mau: 1pL.
- Té¢ d6 khi mang (He): 2,6mL/phut.
- Cot mao quan, silica nung chay film méng 1,80um diphenyl/ dimethyl
polysiloxane, Rtx® -502.2, kich thwéc 30m x 0,32mm ID hodc twong dwong.
- Gidi hap: 1mL CS>, dé yén 30 phut. K
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2.4.3. Xay dung duwdng chuén
Dung dich chuan carbon tetrachloride trong CSs.

Dwng dwdng chuén carbon tetrachloride can phan tich bing cach bom
day dung dich chuén carbon tetrachloride néng do trung gian trong CS: da
chuén bi Ién may GC/FID véi cac thong sé ky thuat (2.4.2).

Dwa vao ndng dd chuan va dién tich pic (hodc chiéu cao pic) clia chuin
carbon tetrachloride, xac dinh dwoc phwong trinh héi quy y = ax + b va hé sb
twong quan r (gitba néng dé chuén va dién tich pic chuan).

2.4.4. Phéan tich méau

Chuyén phan than hoat tinh & phan trwéc va phan sau trong éng than
hoat tinh dung dé 14y mau vao lo 2mL riéng. Nt bong thay tinh nén dwoc dé
trong lo chira phan hap phu phia trwéc 6ng. B nut béng thay tinh va nut xép
phia sau 6ng. Thém mL (Ve) carbon disulfide vao méi lo. D& giai hap it nhéat
30phdt, thinh thodng khudy trén. Sau dé6 bom mau trén GC/FID.

2.5. Tinh toan két qua
Nong dé carbon tetrachloride trong khéng khi dworc tinh theo cbng thirc:

Xo. VEP

X= (mg/m?3)

Trong do:
- X: Noéng do carbon tetrachloride trong khéng khi (mg/m3).

- Xo: Nong d6 carbon tetrachloride trong mau thtr dwoc xac dinh theo
dwérng chuan (ug/L).

- Ve: Thé tich phan méau thir thu dwoc (dung dich giai hap) (L).

- V/: Thé tich khang khi da 1y mau (L).

- P: D6 tinh khiét ctia chat chuan (%).

Lwu y: Nong do carbon tetrachloride (ug/L) trong mau thtr Xo = X1 +X2
Trong do :
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X1: Nong carbon tetrachloride trong mau tht trong lo giai hdp phan
phia triede clia 6ng hép phu (ug/L).

Xz2: Nong carbon tetrachloride trong mau thir trong lo giai h&p phan
phia sau ctia 6ng hap phu (ug/L).

Trong treong hop Xz > X4/ 10, cb thé éng hap phu da bi qua tai va méat
mau khi &y mau.
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Phu luc 16
KY THUAT XAC BINH CHLOR (Cl,) —

PHUONG PHAP SO MAU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia Bo tréng Bo Y té)

1. Nguyén ly

Khong khi cé chira chlor dwge bom hut di qua dung dich hép thu sé
phan (rng hda hoc véi chat hap thu va bi gitr lai trong do.

Chlor oxy hoa ortho - toluidin tao thanh mét dung dich mau vang. Can
clr vao cwdong dd mau coé thé dinh lwong chlor bing phwong phap so mau
(bang mat thwong hodc so mau bang quang ké & buwdc séng 620nm). Do
nhay cua phwong phap dat 0,0003mg chlor.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
a. Quy dinh chung:
- Hoa chéat theo TCVN 1058 : 1978.
- Nwdc cat theo TCVN 2117 : 2009.
b. Dung cu:
- May quang phé UV-VIS.
- May 1ay mau, lwu lwong 0,01 - 2L/phdt.
- Ong hap thu 25mL kiéu Gelman.
- Chai dwng dung dich 1000mL va 500mL.
- Binh nén 200mL.
- Ong nghiém dwdng kinh 10mm, dai 120mm.
- Binh dinh mirc 100mL.
- Pipet 1mL, chia vach t&i 0,01mL.
- Pipet 3mL, c6 chia vach t&i 0,05mL.
2.3. Héa chat va thuéc thie: /ﬁ o
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2.3.1. Héa chat:
- Chloramin B (CeHsCINNaO.S).
- Kali iodide (KI).
- Acid acetic (CH3COOH).
- Natri thiosulfat (Na2S203).
- Acid hydrochloric (HCI) (d =1,18).
- Acid sulfuric (H2SO4) (d = 1,84).
- Tinh b6t hoa tan.
- Ortho - toluidin (CH3CsH4NH>).
- Pong sulfat (CuS04.2H,0).
- Kali dichromat (K2Cr207).

2.3.2. Thuéce thie:

- Dung dich chuén:

Dung dich chloramin B: Can 5g chloramin B, hoa tan trong 100mL nwéc
cat. Pwng vao chai nau va dé ta lanh.

Chuén d6 chlor: Cho vao binh nén dung tich 200mL:
+ Dung dich chloramin B: 10mL.

+ Nwéc cat: 50mL.

+ Dung dich KI 10%: 10mL.

Lac déu, chuan dd bang dung dich natri thiosulfat 0,1N dén khi c6 mau
vang nhat, thém 3 giot ho tinh bot va tiép tuc chuan d6 dén khi mat mau.

Ham lwong chlor trong dung dich dwoc tinh bang: C = (3,55 . n)/ 10
Trong do:
- C: Ham lwgng chlor (mg/mL).

- 3,55: Chlor twong ng 1mL dung dich natri thiosulfat 0,1N dem chuan
do.

- n: S6 mL dung dich natri thiosulfat 0,1N da dung.
- 10: S& mL chloramin B cho vao binh nén dem chuan d9. &/
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Pha dung dich chuén: Diéu chinh dung dich dé& c6 1mL chira 1mg chlor.
Sau d6 pha loang dung dich da diéu chinh d& cé dung dich 1mL chira
0,010mg chlor. Méi khi phan tich phai pha va dinh lwong lai.

- Dung dich Ortho - toluidin:

* Dung dich dac: Cho 0,1g ortho - toluidin va 10mL HCI dac (d = 1,18)
vao binh dinh mtre dung tich 100mL. Lac déu, sau do thém nwéce cat vira du
100mL.

* Dung dich hap thu: Pha loang dung dich trén 10 I1an.

- Dung dich déng sulfat: Can 1,5g dong sulfat (CuSO4.2H20) cho vao binh
dinh mirc dung tich 100mL, thém it nwée cat rdi cho 1 giot acid sulfuric déc (d
= 1,84). Lac déu, sau do thém nwéc cat vira dd 100mL.

- Dung dich kali dichromat: Can 0,25g kali dichromat cho vao binh dinh
mUrc dung tich 100mL, thém it nwéc cat. Lac cho tan. Thém nwdc cat vira di
100mL (dung dich A). Ttr dung dich A pha thanh 2 dung dich:

+ Dung dich 1: Ttr dung dich A pha lodng 5 lan.
+ Dung dich 2: Tir dung dich A pha lodng 10 lan.
2.4. Cac buwére tién hanh
a. Lay méu

Cho vao éng hap thu Gelman 6mL dung dich hap thu (ortho-toluidin
loang). Hut khéng khi c6 chlor di qua véi lvu lweng 0,1L/phat, khi nao dung
dich trong 6ng c6 mau vang thi ngtrng lai. Ghi thé tich khong khi da hut.

b. Bdo quan va van chuyén mau

Sau khi 1dy mau xong, thwe hién phan tich va doc két qua ngay voi
thang mau cé sdn (bwdc c), néu khong mau dé bj mat mau, gay sai sb.

¢. Cach xac dinh

L4y 3mL dung dich hap thu cho vao éng nghiém cling c& véi thang
mau. Sau dé dem phan tich.

Co 2 cach phan tich:

* Do mau bang mat thwong: So sanh cwdng d6 mau gitba mau can
phan tich va thang mau nhan tao. Thang mau nhan tao dwoc chuan bi nhw

sau. /@
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Ong sb

0 1 2 3 /4|5 |6 |7 8|09
Dung dich (mL)
Dung dich dichromat1| 0 | 0,2 | 0,3 |06|12|20|28]| - - -
Dung dich dichromat 2 | - - - - - - - 11,3124 |27
Dung dich déng sulfat | 0 |[0,01{0,02|02|0,2[0,2/0,2(0,3/0,3|0,3
Nwée cat 3 1279|268(22(16(08|0,0(/1,4|/0,3|0,0
Ham Iwong chlor (ug) 0 03|05(08(10(15]|2,0(3,0(4,0|5,0

Céac 6ng thang mAu nhan tao can dwoc han kin va bao quan chd téi.
Thoi gian str dung 6 thang.

* Xac dinh bang quang ké: Theo cach lam thang miu dwng dwong
chuan. Ong phan tich rét vao céng day 1cm, dem soi & may quang phd UV-
VIS & buwéc séng A = 620nm.

Thang mau ty nhién dung dé dwng dwérng mau néu chon cach xac dinh
chlor béng cach soi quang ké.

Lay 10 6ng nghiém c6 c& bang nhau, danh sé tir 0 dén 9 rdi tién hanh
nhw sau dé pha thang mau tw nhién dwng dwérng chudn:

Ong sé

0 1 2 3 4 5 7 8 9
Dung dich (m
Dung dich tiéu
chuan 0 |0,03|/0,05|0,08(0,10{0,15|0,20|0,30(0,40 (0,50
(1mL=0,01mg)
Dung dich hép thu | 3 (2,97|2,95|2,92(2,90(2,85|2,80(2,70|2,60|2,50
(HZT wong ehlor | o 1031 05|08 | 10| 15| 20|30/ 40]50
L

Dé yén 10 phat dem soi may quang ké&, bwdc song 620nm. Dung céng
co6 chiéu day 1cm. Sé liéu thu dwoc dung dé& dwng dwerng chuén.
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2.5. Tinh két qua

Nong d6 chlor trong khéng khi tinh theo cong thirc:
a.b

C=

V. Vo
Trong do:
- C: Nong dé chlor trong khéng khi (ng/L).

- a: Lwgng chlor twong trng v&i thang mau (nhan tao) hodc dwérng mau
(ng).

- b: Téng thé tich dung dich hap thu (mL).
- v: Thé tich dung dich hap thu lay ra phan tich (mL).

- Vo: Thé tich khéng khi lay mau quy vé diéu kién tiéu chuan (L).
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Phu luc 17
KY THUAT XAC DINH CHLOROFORM (CHCls) —

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 ndam 2019
cda Bo truwdng Bo Y té)

1. Nguyén ly

Chloroform trong khéng khi dwgc hdp phu vao trong éng than hoat tinh.
Sau d6 mau dwoc giai hap bang dung méi thich hop réi bom 1én hé théng
sac ky khi theo mét chwong trinh nhiét do 16, cét phu hgp. Qua trinh rira giai
mau phan tich ra khéi cot tach dwoc phat hién bang detector FID, tin hiéu
dwoc ghi lai bang sac ky d. Trén co s& do Ién cla dién tich hay chidu cao
pic clia mau thir va chudn, thé tich méu khéng khi da lay, tinh dwoc nbng do
chloroform co6 trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- May 1ay mau, lwu lwgng 0,01 - 0,2L/pht.

- Dau lay mAu (éng than hoat tinh): Dai 7cm, dwong kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, hai dau han kin, c6 chtra hai phan cua
than hoat (trwéc: 100mg; sau: 50mg), ngan cach b&i mét nut xép urethane
2mm. Mot nat béng thuy tinh silylated & phan dau trwéc va nat x6p urethan
3mm & phan dau sau. C6 thé str dung éng ban san.

- May séc ky khi, FID, may tinh va cot sic ky.

- Lo 2mL bang thay tinh, nat cé 16t mang ngan PTFE.

- Binh dinh mdérc 10mL.

- Micro pipet 10uL t&i 1mL, chia vach té&i 0,1pL.

- Pipet 1mL v&i qua bop pipet.

2.3. Héa chat va thudc thi:

- Carbon disulfide (CSy), tinh khiét phan tich, chat lwong sic ky.
- Chét phan tich (chat chuén chloroform), tinh khiét phan tich.
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- Khi nito’ hodc heli, tinh khiét phan tich.
- Khi hydro, tinh khiét phan tich.
- Khéng khi, tinh khiét phan tich.

Dung dich chudn chloroform gbc: Hoa tan 100mg cia chudn
chloroform trong carbon disulfide, dinh m&rc dén 100mL d& thanh hén hop
1000mg/L.

- Dung dich chuan chloroform ndng @6 trung gian: Pha lodng 1mL dung
dich chuén chloroform géc thanh 100mL bang carbon disulfide: 10mg/L, bao
quan trong tu lanh 4 - 8°C. Tlr dung dich nay pha loang thanh cac dung dich
c6 nong do thap dé lap dwdng chudn. Chuan bj day dung dich chuén trwéc
khi phan tich c6 cac ndng dé 10; 20; 50; 100; 150; 200ug/L.

Chu y: Carbon disulfide 1a chat déc hai va nguy co chay nd. Cac thao
tac thwe hién trong ta hét.

2.4. Cac bwéc tién hanh
2.4.1. Ldy mau

- Bé cac dau clia éng lay mau ngay trwéc khi ldy mau, cdm vao éng
mém va ndi dng v&i may lay mau.

- LAy mau & lwu lwong 0,01 - 0,2L/phut, tdng thé tich 1y mau 1a 1 - 50L.

- DAy nap béng lay mau bang nédp nhwa va déng goi dé van chuyén.
2.4.2. Diéu kién sdc ky

- Nhiét dé buéng bom mau: 200°C.

- Nhiét do detector: 250°C.

- Nhiét d6 cét tach: Nhiét d6 ban dau 35°C giir trong 3 phut, sau do tang
dan t&i 150°C véi tbe do tang 8°C/phut va gite trong 1 phut.

- Thé tich bom mau: 1pL.
- Lwu lwgng khi mang (He): 2,6mL/phtt.

- Cot mao quan, silica nung chay fim mong 1,80um diphenyl/ dimethyl
polysiloxan, Rtx® -502.2 kich thwéc 30m x 0.32mm ID hoac twong dwong.

- Giai hap: 1mL CS;, dé 30 phut.

2.4.3. Xay dung duwong chuén

.
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Dung dich chuan chloroform trong CS..

Dwng dworng chuén chloroform can phan tich bang cach bom day dung
dich chuan chloroform néng dé trung gian trong CS2 da chuan bj 1én may
GC/FID v&i cac thong sé ki thuat (2.4.2).

Dwa vao ndéng dé chuan va dién tich pic (hodc chiéu cao pic) clia chuan
Clorofom, xac dinh dwoc phwong trinh hdi quy y = ax + b va hé sb twong
quan r (gitka ndng dd chuan va dién tich pic chuan).

2.4.4. Phan tich mau

Chuyén phan than hoat tinh & phan trwéc va phan sau trong éng than
hoat tinh dung dé Iay mau vao lo 2mL riéng. Nut béng thdy tinh nén dé ca vao
trong lo chira phan hap phu phia trwéc. Bé nut béng thiy tinh va nut xép phia
sau 6ng. Thém 1mL (Ve) carbon disulfide vao méi lo. Bé gidi hap it nhat 30
phut - thinh thoang khuéy trén. Sau d6 bom mau trén GC/FID.

2.5. Tinh toan két qua
Nong dé chloroform trong khéng khi dwoc tinh theo céng thire:

Xo. VE.P

X= (mg/m?)

V
Trong do:

- X: Nong dé chloroform trong khéng khi (mg/md).

- Xo: Nong d@d chloroform trong mau th¢r dwoc xac dinh theo dwdng
chuan (ug/L).

- Ve: Thé tich phan méau thir thu dwoc (dung dich giai hap) (L).
- V: Thé tich khéng khi da ldy mau (L).

- P: La @b tinh khiét clia chat chudn, tinh bang phan tram (%).
Lueu y: Néng dé chloroform (ug/L). Trong mau thir Xo = X4 +X2
Trong do :

X1: Néng chloroform trong mau thir trong lo gidi hap phan phia truwéc
ctia 6ng hap phu (ug/L).

X2: Nong chloroform trong mau thir trong lo gidi hAp phan phia sau cla

ong hap phu (ug/L).
00 Y/
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Trong trwdng hop X2 > X4/ 10, théng bao rang éng hap thu da bi qua tai
va c6 thé xay ra mat mau khi 14y mau.
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Phu luc 18
KY THUAT XAC BINH CHROMI (lll) (DANG HQ'P CHAT) (Cr¥*) -

PHUONG PHAP PHO HAP THU NGUYEN T (AAS)

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 n&m 2019
ctia Bo trudng Bo Y t8)

1. Nguyén ly

Dwéi néng lwgng cla hén hop khi khéng khi va acetylen, cac ion Cr3*
dwoc nguyén tlr hoa va hap thu anh sang don sic do déen chromi phat ra &
bwéc séng nhat dinh. Ty 1& ham lwong Cré* trong mau va dé hép thu quang
trong viing tuyén tinh s& cho phép tinh toan két qua phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- Binh dinh mdrc 10mL, 100mL.
- Pipet 1mL, 5mL, 10mL.
- Ong dong 1L.
- Lo thady tinh 2mlL.
- Géan phan tich, d6 chinh xac 0,1mg.
- May quang phé hap thu nguyén tt.
- May 1ay mau, lvu lwong 1 — 3L/phut.
2.3. Héa chat va thuoc thi:
- HNO3, tinh khiét phan tich.
- HCI, tinh khiét phan tich.
- Giay loc ester cellulose (16 loc 0,8pum).
- Khi acetylen, cap dd tinh khiét.
- Nwére cét.
- Dung dich chuan géc Cr3*,

2.4. Cac bwérc tién hanh

2.4.1. LAy mau & o
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Lap gidy loc vao dau casset, néi véi may lay mau. LAy mau khéng khi
v6i lwu lwong 1 — 3L/ pht, thé tich khéng khi 1dy m&u 10 — 1000L.

2.4.2. Chuén bj mau

- M& casset va chuyén gidy loc c6 chira mau can phan tich vao mét
chén chiu nhiét. Thém 3mL dung dich HCI dac dun & nhiét dé 140°C cho dén
khi thé tich con 0,5mL. Thém tiép 3mL dung dich HCI dac va I3p lai nhw 13n
mot.

- Thém 3mL dung dich HNOs d&c, dun & nhiét dd 140°C cho dén khi thé
tich con 0,5mL. Thém tiép 3mL dung dich HNO3 d&c va I3p lai nhw 1an mot.

- Lam lanh dung dich d@én thé tich 1mL HNOs,

- Chuyén dung dich sang éng dong va dinh mirc bing nwéc cét véi thé
tich 15mL.

2.4.3. Lap duong chuén

Lap dwong chudn it nhat 6 diém, véi ham lwong dao ddng trong
khodng tlr 0 — 1000ug (0 — 200ug/mau) trong binh dinh mrc 100mL bang
dung dich HNO3 5%. Lam mau trang.

2.4.4. Phéan tich

Mau can phan tich va miu chudn dem phan tich trén may AAS vai
bwdc song la 357,9nm.

Dung dich phan tich trén may la HNO3 5%.
2.5. Tinh toan két qua

Néng dé chromi (Ill) dang hop chat dwoc tinh theo cong thire:

Trong do:

- C: Néng dé chromi (lll) dang hop chat dwoc xac dinh theo dwong
chuan (mg/md).

- M: Ham lwgng chromi (I1l) dang hep chét cé trong mau (mg).

- V: Thé tich khéng khi 1y mau (m3).
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Phu luc 19
KY THUAT XAC BINH CHROMI (VI) (DANG HOA TAN TRONG

NUOC, Cr'¢) - PHWONG PHAP SAC KY ION

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
ctia B6 truéng B6 Y té)

1. Nguyén ly

L&y mau chromi (VI) (dang tan dwoc trong nwéc) trong khéng khi bang
bé loc polyvinyl chloride (PVC), mang loc polyvinyl chloride cé ¢& 16 loc 5,0um
va dwong kinh 37mm dat trong casset polystyren gitv mang loc. Sau d6 chiét
5mL dung dich hén hgp NaOH 2%/Na>COs 3%, pha loang mau téi ndng do
thich hop, bang dung dich chiét xuat, lam noéng t&i gan nhiét do séi (100°C t&i
115°C) d@é hoa tan, lam mat, pha loang véi nwéc cat tai thé tich phu hop, tiém
dung dich mau thir va mau chuén vao hé théng sic ky ion véi cot séc ky ion,
detector UV & buwéc song 340 nm, thwe hién qua trinh sac ky trén cot sic ky
ion thu dwoc sac ky do véi cac gia tri chiéu cao hoac dién tich pic cia mau
thtr va mau chudn. Dya vao chiéu cao pic do dwoc clia mau thir, cac mau
chuén, cac mau tréng, thé tich khong khi ciia mu thir, tinh dwoc ndng do
chromi (VI) (dang tan dwoc trong nwéc) trong thé tich mau khong khi da 14y,

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:

- Dau lay mAu: B mang loc polyvinyl chloride (PVC), c& 18 loc 5,0um,
dwong kinh 37mm, casset polystyren gitr mang loc.

- May lay mau, lvu lwong 1 - 4L/phut.

- Lo dwng mau thay tinh 20mL v&i nap xoay cé 16t mang ngan PTFE™.
- Kep phi kim loai.

- Gang tay polypropylen hoac cao su.

- May sac ky 16ng gdbm modul tiém mau tw dong; bom; cot bao vé NG1
hoac twong dwong; cét tach HPLC - AS7, 4 x 250mm hoéc twong dwong; hé
thdng cung cép thuébc thir sau cot, 2,2m éng tuyp PEEK™ loop trén/phan
trng v&i 1m chim trong bé nwéc & 32°C + 3°C; va detector UV.

- Thiét bi loc, bd loc khéa ham PTFE luer-lock/Xy lanh.
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- Cdc, borosilicate, 50mL**.
- Kinh déng hé**,
- Binh dinh mtrc 25, 100 va 1000mL**,
- Lo nhiét & 100°C, khéng vwot qua 115°C.

Luwu y: Bép tAm noéng cé thé dwoc st dung. B& I3c siéu am co thé
dwgc st dung thay cho 16 nhiét hodc bép tAm néng.

- Micropipet 10uL t&i 0,5mL.
- Pipet TD 5mL**.
- Chét lam lanh da dong goi.

Ghi chu: (**) Can lam sach véi HNOs : H20 véi ty 1é 1:1 va rira sach
trwwére khi str dung.

2.3. Héa chat va thuéc ther:
- Acid sulfuric (H2S04) dac (98% kl/kl).
- Amoni hydroxide (NH4OH) dac (28%).
- Amoni sulfat monohydrat (NH4)2SO4, cép thubce thir.
- Natri carbonat (NaCOs) khan.
- Natri hydroxide (NaOH), cap thudc thir.
- Methanol (CH3OH), cép HPLC.
- 1,5-Diphenylcarbazide (C13H14N40), cap thudc thir.

- Kali dichromat (K2Cr207) hodc kali chromat (KoCrO4)*. Sy khé &
100°C va bao quan trong binh hut am.

- Thudc thir dan xuét héa sau cét: dung dich diphenylcarbazide. Hoa
tan 500mg 1,5-diphenylcarbazide trong 100mL methanol cap HPLC. Trong khi
khudy, thém 500mL nwéc chira 28mL acid sulfuric ddc. Pha lodng bing nwéc
dén vira da 1L. Thubc thir nay 6n dinh cho 4 - 5 ngay. Chuan bj v&i sb lvong
1L nhw can thiét.

- Chuén Cr(VI) 1000ug/mL. Hoa tan 2,829g kali dichromat trong nwéc
khir ion t&i mot lit, hodc s dung dung dich ban san (Cé thé dung 3,731g
K2CrOy4)
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- Dung dich chuén géc 1,0pg/mL: Pha loang chuan Cr (VI) 1000ug/mL
v&i nwéc khiy ion theo ty 1€ 1:1000 .

- Dung dich chiét xuat mang loc, NaOH 2% / Na,CO3; 3%. Hoa tan 20g
NaOH va 30g Na>COs trong nwéce khiy ion dé lam téi moét lit dung dich.

- Dung dich rira giai (pha dong) amoni sulfat 250mM/amoni hydroxide
200mM. Hoa tan 33g amoni sulfat trong 500mL nwéc cat va thém
6,5mL amoni hydroxide dc, pha loang t&i mét lit bang nwéc cat va tron déu.

- Nito, da tinh khiét.

* Lwu y: Nhiéu hop chat chromat la chat nguy hai, amoni hydroxide 1a
chat kich trng hé hap, methanol 1a chat dé& chay va doc hai, cac acid va bazo
dac déu doc hai va an mon vi vay cac thao tac véi cac chét trén nén dwoc
thwe hién trong ta hoét.

2.4. Cac bwérc tién hanh
2.4.1. Lay méu, bdo quén va van chuyén mau

- LAy mau & lwu lwong 1 - 4L/phat, téng thé tich 1dy mau 1L - 400L
Khéng lay mau vt qua 1mg trén mang loc.

- Mang loc dwoc dat trong casset khi van chuyén. Khi x@ Iy mang loc,
phai deo gang va dung kep phi kim loai.

2.4.2. Piéu kién phan tich
- Ky thuat: Sac ky ion (IC) v&i dan xuat hoa sau cot va detector UV.
- Chét phan tich: CrO42 — diphenylcarbazide (DPC) phtrc hop.

- Chiét xuat: 5mL dung dich hén hop NaOH 2% - NaCO;3 3%. Pha lodng
t&i 25mL sau khi gia nhiét.

- Thé tich tiém: 100pL.

- Cot: cot bao vé Dionex NG1 Guard, cét tach HPIC-AS7 hoéc twong
duwong.

- Pha dong: (NH4)SO4 250mM / NHOH 100mM.

- Lwu lwgng 1,0mL/phat; cét sau (post column) 0,7mL/phdt.

- Thuéc thiy post-column: DPC 2,0mM + MeOH 10% +H2S04 1N.
- Detector: 340nm.

- Chuan: Dung dich chuan K2Cr207 trong dém NaOH - Na;COs.
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- Gi&i han: 0,05 t&i 20ug moi mau.

- Gi&i han phat hién wéce tinh: 0,02ug mdi mau.

- D6 chinh xac (Sr): 0,015; 0,5 t&i 5ug/mau.
2.4.3. Chuan bj méu tho

- Deo gang tay nhya loai diing mét 1an (dé tranh nhiém ban mau). Ding
panh gap mang loc PVC vao mét céc 50mL, va thém 5,0mL dich chiét mang
loc, NaOH 2% / NaxCOs 3%. Bat dau lam mau tréng tai thei diém nay.

Chu y 1: Néu co Iweng dang ké Cr [lll] trong cac mau thi (a) dudi khi
dung dich chiét natri hydroxide/natri carbonat béing bot nito’ trong 5 phut trwéc
khi tién hanh hoc (b) dung thudc thtr dé két tia.

Chu y 2: Néu chi quan tdm dén chromat hoa tan, st dung dém amoni
sulfat & dung dich chiét carbonat.

- Bay cdc thdy tinh bidng mét tAm kinh va dun néng dén gan diém soi
(100 - 115°C) trén bép, thinh thodng I&c trong 45 phat. Khéng dun séi dung
dich. Khong dé cac dung dich bay hoi d&n kho vi hexavalent chromi c6 thé b
mét do phan trng v&i cac mang loc PVC va/hodc cac thanh phan aerosol 1an
trong mau. Dau hiéu cho thdy hexavalent chromi bi mat 1a mang loc PVC c6
mau nau .

Lwu y: C6 thé dung bép phang hodc bé l3c siéu am d& x Iy mau.

a. Lam ngudi dung dich va chuyén vé véi lwong nwéc cat trang vao
binh dinh mdrc 25mL. Lam day dén vach thé tich véi nwéc cit.

Luu y: Néu dung dich duc, loc mét phan ndi thong qua mét bo loc khoa
ham PTFE luer-lock gan lién v&i mot Xy lanh.

b. Chuyén mét phan néi cla dung dich téi cac lo thich hop cho bd
phan tiém mau tw dong cla may sic ky va phan tich.

2.4.4. Chuén hod va kiém soét chét luong
- Cac dung dich chuén K»Cr,07 trong d@m NaOH - Na,COs.

- Chuan hoa hang ngay véi it nhat 6 chudn lam viéc chudn. Chuyén
5mL dung dich chiét xuat cho méi mot loat binh dinh mirc thé tich 25mL.
Duing pipet hut thé tich d& biét (0 - 5mL) ctia dung dich chudn gbc (1,0ug/mL)
vao cac binh dinh mirc. Ddi v&i chudn cao hon, dung pipet hut 10 - 20uL cta
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chuan gbc dac 1000ug/mL va dwa vao binh dinh mirc 25mL pha loang voi
nwoc cat. Nhibing chuén lam viéc nay chira 0 - 20ug Cr(VI) mdi mau.

- Phan tich cac chuan lam viéc ciing véi mau thir, mau tréng.

- Chuan bi mét @b thj chuén (dap (ng cla thiét bi v&i ug Cr(VI).
2.4.5. Do trén may

- Dat bwdc song trén detector t¢i 450nm.

- Dat ché dd may sac ky 16ng véi khuyén cao clia nha san xuét thiét bi
va cac tham sbé trong muc 2.4.2. Diéu kién phan tich.

Véi lvu lwong pha dong 1a 1,0mL/phut. Lwu lweng thude thtr chay sau
cot 0,7mL/phut va mét éng sau cot 2,2m, thdi gian lwu dan xuat khoang 3,7 -
4,7 phat.

- Tiém mét dung dich mau th (vi du 100uL) vao may sic ky va do
chiéu cao pic. Néu chiéu cao pic vuot qua gidi han dwdng chuan tuyén tinh,
pha lodng vé&i dung dich rtra gidi, phan tich lai va ap dung hé sé pha loang
phu hop trong tinh toan.

Chu y: Néu dap trng thiét bi cho cac mau thlr cao hon so véi chudn,
pha lodng bang cach s dung dé pha lodng dung dich chiét : nwéc véi ty Ié
1:5 dé duy tri mét cwong do ion khéng déi: 18p lai cac phan tich va nhan ndng
d6 da do bang hé sb pha loang thich hop. Ngoai ra, tiém mot thé tich nhé hon
va nhan b&i hé sé thich hop.

- Sau khi phan tich xong, xa toan b hé théng véi nwéc ASTM Type I
trong it nhat mét gi¢r tai 1,0mL/phut. véi tat ca cac cot trén dong. Thao cac cot
va tiép tuc xa nwac cho thém hai gior. Dy qua bd phan tiém mau tw dong voi
mot vai lan tiém nwéc.

2.5. Tinh toan két qua

- Tir @0 thi chuén, xac dinh khéi lwgng cta Cr(VI1) trong mai mau thir, W

(bg), va trong trung binh mau tréng, B (ug).

- Tinh ndng dd, C (mg/md), ctia Cr(VI) trong thé tich khdng khi da 14y
mau, V (L):

W-B

C= , mg/m?3

V
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Trong doé:

C: Néng do Cr(VI) trong khéng khi (mg/m?).

W: Khéi lwgng Cr(VI) trong mau thir (ug).

B: Khéi lwong Cr(VI) trung binh trong mau tréng (ug).
V: Thé tich khéng khi da lay mau (L).
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Phu luc 20
KY THUAT XAC BINH CHROMI (VI) OXIDE (CrOs) —
PHUONG PHAP TRAC QUANG

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
cta Bo truéng BO Y té)

1. Nguyén tic

Chromi (V1) oxide (CrOs) tac dung v&i dung dich diphenyl carbazide trong
cbn sé c6 mau hdng. Ap dung phwong phap so mau véi thang mau dé dinh
lwgng chromi (VI) oxide (CrOs) trong khéng khi. Néu trong 10mL dung dich
phan tich c6 1mg sét, c6 dwdi 0,8mg molybden thi khéng tré ngai cho phan
rng.

2. Phwong phap

2.1. Loai mau: Khi.
2.2. Thiét bi

- Ong hép thu.
- May lay mau, lwu lwong 0,01 - 2L/phut.
- Ong so mau.
- May UV-VIS c6 budéce song A = 540nm.
- Pipet 1mL, 5mL, 10mL.
- Binh dinh mire 50mL, 100mL.

2.3. Thuéc thor

- Dung dich diphenyl carbazide: Can 1g diphenyl carbazide cho vao binh
cau 250mL, thém 20mL acid acetic tinh khiét, rdi thém cén 90° cho dd 250mL.

- Dung dich tiéu chudn chromi (VI) oxide (CrOs): Can chinh xac 0,147g
kali chromat da say khé & 130°C trong 2 gi®, cho vao binh cau 100mL. Thém
nwée cat viva di 100mL (1mL dung dich nay twong dwong véi 1mg CrOs).

Pha loang dung dich nay ra lam 100 lan dé& c6 dung dich 1mL twong dwong

v&i 0,01mg CrOa.
100 ¥
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2.4. Ky thuat lay méau

Hai 6ng hap thu mac néi tiép nhau va méc vao éng than hoat trwéc khi 13p
vao may lay mau. Méi 6ng hép thu cho vao 20mL nwéc cat. Bat may lay mau
vai lwu lwgng 0,3L/phut. Thé tich khéng khi 1dy mau 50 — 80L.

2.5. Phén tich

Lay 5mL dung dich da hép thu CrOs cho vao 6ng so mau theo bang sau:

Ong sé
0 1 2 3|14 |5 |6
Dung dich (mL)
Dung dich tiéu chuan CrO3 0 [005/01]02(0,3|04|0,5
Nudc cat 5 14,95(4,9 |48 |4,7|46|45
Dung dich diphenyl carbazide 1 1 1 1 1 1 1
Ham lwong CrO3z (ug) 0 0510120 /|30|4,0/|5,0

Lac déu, dé 20 phut sau. So mau véi 6ng phan tich.
2.6. Tinh toan két qua
Nong dé CrOs trong khéng khi tinh theo céng thirc:

a.b
C=

v. Vo
Trong do:

C: Néng dé CrOs trong khong khi (mg/L).

a: Ham lwgng CrOs trong éng phan tich (mg).

b: Téng dung dich hap thu &y ra phan tich (mL).

v: Dung dich hap thu lay ra phan tich (mL).

Vo: Thé tich khéng khi l&y mau quy vé didu kién tiéu chuan (L).
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Phu luc 21
KY THUAT XAC BINH COBALT (Co) VA HOP CHAT -
PHUONG PHO HAP THU NGUYEN TU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
ctla Bo truwéng B Y té)

1. Nguyén ly

Ldy m&u cobalt va hop chét trong khoéng khi bdng mang loc ester
cellulose. Sau d6 pha huy mau bang hén hop nwéc cwdng toan (3 thé tich
HCI dac voi 1 thé tich HNOs d&c) cé gia nhiét & 140°C t&i gan khs, pha lodng
mau t&i ndng dd thich hop béng HNO; 5%, do trén may quang phd hép thu
nguyén ttr, ngon Ira khong khi - acetylen, v&i dén catot réng cobalt, & buwéc
song 240,7nm, song song do mau chuén va mau trdng. Dwa vao do hap thu
do dwoc clia mau thir, cac mau chuén, cac mau trang, thé tich khéng khi clia
mau thr va mau tréng, tinh dwoc ndng do6 cobalt trong thé tich mau khéng khi
da lay.

2. Phwong phap
2.1. Loai m3u: Khi.
2.2. Thiét bj, dung cu:

- Dau lay mau: Mang loc ester cellulose c& 16 0,8um, dwong kinh
37/mm, casset co vong kep mang loc.

- May lay mau, lwu lweng 1 - 3L/phut..

- May quang phd hap thu nguyén t v&i mot dau dét khéng khi -
acetylen, dén catot réng cobalt.

- Céc dong ho diéu chinh 2 tang, cho khéng khi va acetylen.

- Céc coc Philips 125mL, hodc cbe Griffin, 50mL, véi cac nap kinh ddng
ho*.

- Binh dinh mdre 10 va 100mL*.
- Micropipet 5 dén 60uL*.
- Bép tdm nong, nhiét dé bé mat 140°C.

Ghi chd: (*): Can dwgc lam sach véi acid nitric dac va rira ki voi nwéc
cat hodc nwéc khiy ion treére khi str dung.
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2.3. Ho4 chat, thuoc thie:
- Acid nitric (HNO3) dac.
- Acid hydrochloric (HCI) dac.

- Nwéc cwdng toan: Tron déu 3 thé tich HCI dic v&i 1 thé tich HNOs
dac.

- Acid nitric (HNO3) 5% (kl/tt). Thém 50mL HNO3; dac vao nwdc, hoa
loang té&i 1L.

- Dung dich chuén gbc, 1000ug/mL Co. C6 thé dung chuan gbc thwong
mai hodc hoa tan 1,000g cobalt kim loai chuan trong thé tich tdi thiéu nwdc
cwdng toan. Pha loang t&i 1L v&i HNO3 5%.

- Khéng khi da nén, loc.

- Acetylen (CH = CH).

Chii y: Thwe hién pha mau acid trong td hut.
2.4. Cac bwérc tién hanh:
2.4.1. Lay mau

- LAy mau & lwu lwong 1 - 3L/phat, tdng thé tich 14y mau 30 - 1500L.
Khéng dwoc qua tai bd loc, khoang 2mg bui.

2.4.2. Piéu kién phan tich
- Ky thuat: Quang phd hap thu nguyén tr, ngon Ilra.
- Chét phan tich: Cobalt.

- Tro hoa: Cho mau vao chén (bat) s, cho tiép 3mL nwédc cwdng toan
dun néng dén 140°C, cho tiép 6mL HNO3 dac duy tri nhiét do 140°C; d& mau
trong 30 phut & nhiét dé phong; Bung néng dén 140°C t&i gan kho.

- Dung dich cudi: 10mL HNO3 5%.

- Ngon Itra: Khoéng khi — acetylen, oxy hoa.
- Bude song: 240,7nm.

- Hiéu chinh dwéng nén: Bén D2 hodc Ho.
- Chuan: Co?* trong HNO3 5%.

- Gi¢i han: 3 — 90ug méi mau.

- Gi®i han phat hién wéc tinh: 0,6ug mdi mau. /@
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- P6 chinh xac (Sr): 0,02.
2.4.3. Chuén bj mau th

- M& cac vong kep gidy loc clia casset va chuyén mau thir va mau
trdng vao céac céc sach.

- Thém 3mL nwéc cwdng toan, day véi mot tam kinh, dé & nhiét do
phong 30 phut. B4t dau x¥ ly mau trang, thudc thir & thdi diém nay.

- Lam noéng trén bép (140°C) cho dén khi hau hét acid da béc hoi (con
lai khoang 0,5mL).

- Nh&c lai 3 1an st dung 3mL HNO; d&c méi lan. Dé lai khoang 1mL
dung dich sau khi da pha huy mau cubi clng.

- Pé ngudi cac coc. Thao bd cac nép kinh va rira vao coc véi HNO3z 5%.
- Chuyén lwong dung dich vao binh dinh mdc 10mL.
- Pha loang t&i vach véi HNO3 5%.
2.4.4. Hiéu chuan va kiém soét chét lwong
- Dung dich chuan Co?* trong HNO3 5%.

- Chuan hang ngay v&i it nhat 6 chuan lam viéc. Thém cac lwgng da
biét, bao gdm cac gi6¢i han cia mau (0 - 60ug Co mdi mau) dung dich chuan
gbe vao binh dinh mirc 10mL v&i HNOs 5%.

- Phan tich cac chuan lam viéc cling v&i mau trang va mau thir.

- Chuan bj dd thi chudn dd hap thu so v&i vé&i ndng dd dung dich
(Mg/mL).

- Hut mot chuén cho méi 10 mau thir dé kiém tra do tréi thiét bi.

- Kiém tra d6 thu hoi véi it nhat 1 mau trdng spike (c6 dinh nhon) méi 16
10 méu thir.

- Thwong xuyén st dung phwong phap thém chuén dé kiém tra nhiéu.
2.4.5. Do trén may

- B4t ché do may quang phd phit hop véi khuyén céo cla nha san xuat
va cac didu kién trong muc 2.4.2. Diéu kién phan tich.

- Hut chudn va mau. Ghi do hap thu may dang doc.
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Chu y: Néu gia tri d6 hap thu clia mau thir vwot qua khodng tuyén tinh
clia cac dung dich chuén, tién hanh pha loang dung dich mau thir bang dung
dich HCI 0,5N, phan tich lai va nhan v&i dé pha loang khi tinh toan két qua.

2.5. Tinh toan két qua:

- Str dung d® hap thu da do, tinh toan ndéng d6 dung dich twong rng
(g/mL) clia cobalt trong mau thtr (Cs) va trung binh trong mau trang (Cb), tt
dd thi chuan.

- S dung thé tich dung dich (mL) ctia mau thir (Vs), va mau trang
phwong tién (Vb), tinh toan néng dd, C (mg/m?), clia cobalt trong thé tich mau
khéng khi da lay, V (L).

(Cs.Vs — Cp. V)

C=- (mg/m?3)
\Y
Trong doé:

C: Nong dd cobalt trong khéng khi (mg/m?).
Cs: Nong dé cobalt trong trong mau thir (ug/mL).
Cpb: NOng dé cobalt trung binh trong méau trang (ug/mL).
Vs: Thé tich dung dich cia mau thie (mL).
V: Thé tich dung dich clia mau trang (mL).
V: Thé tich khéng khi da 1ay mau (m?®).
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Phu luc 22
KY THUAT XAC PINH DICHLOROMETHAN (CH.Cl.) —

PHUONG PHAP SAC KY KHi

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia B truwdng B Y té)

1. Nguyén ly

Dichloromethan trong khéng khi dwoc hap phu vao trong tuyp hap phu
than hoat. Sau d6 mau dwoc gidi hap bang dung méi thich hop réi bom 1én
hé théng sac ky khi theo mét chwong trinh nhiét d6 16 cét phu hop. Qua trinh
rira gidi mau phan tich ra khéi cot tach dwoc phat hién bang detector FID, tin
hiéu dwoc ghi lai bang sac ky dd. Trén co s& do6 Ién cia dién tich hay chiéu
cao pic cia mau th va chuan, thé tich mau khong khi da lay, tinh dwoc
néng dé dichloromethan co6 trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- May lay mau, lvu lwong 0,01 - 0,2L/phat.

- Pau ldy mau (6ng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, hai dau han kin, c6 chtva hai phan cla
than hoat (trwéc: 100mg; sau: 50mg), ngan cach b&i mét nut xdp urethane
2mm. M6t nut béng thuy tinh silylated & phan dau trwéc va nut xép urethan
3mm & phan dau sau. Co thé sir dung 6ng ban san.

- May séc ky khi, FID, may tinh va cot sac ky.
- Lo 2mL bang thay tinh, ndp ép c6 16t mang ngan PTFE.
- Binh dinh mdrc 10mL.
- Micro pipet 10uL t&i 1mL, chia vach t&i 0,1pL.
- Pipet 1mL v&i qua bop pipet.
2.3. Héa chat va thuéc thu:
- Methyl acetat (CHsCOOCHs3), tinh khiét phan tich.
- Carbon disulfide (CS), tinh khiét phan tich.
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- Khi heli tinh khiét.

- Khi hydro, tinh khiét.

- Decan, tinh khiét phan tich; hodc chuan néi phu hop khac.
- Khéng khi da nén, loc , nén.

Chu y dic biét: Carbon disulfide ddc hai c6 nguy co chay nd.
Dichloromethan la mét chat gay ung thw. Thao tac vé&i cac chét nay trong td
hét.

2.4. Cac buwdorc tién hanh
2.4.1. Ly mau

- Bé cac dau cla 6ng lay mau ngay trwde khi ldy mau, cdm vao éng
mém va noi v&i may lay mau.

- L&y mau & lwu lwong 0,01 - 0,2L/phat, tng thé tich 1y mau 0,5 —
2,5L.
2.4.2. Diéu kién séc ky

- Nhiét do6 budng bom mau: 250°C.

- Nhiét do detector: 300°C.

- Nhiét do cét tach: Nhiét do ban dau 80°C, sau do tang dan téi 150°C
v&i toc dd tang 10°C/phut va giir trong 1phut.

- Thé tich bom mau: 1pL.
- Lwu lwegng khi mang (He): 2,4mL/phut.

- Cot mao quan, kich thwéc 30m x 0,32mm ID, phim polyethylen glycol
0,25um, Stabilwax, hoac twong dwong.

- Gidi hap: 1mL CSa.
2.4.3. Xay dung dudng chuén va kiém soat chét long
- Chuan hoa bang dung dich dichloromethan trong CSs.

- Chuan hang ngay véi it nhat sau nbng dé chudn lam viéc trén gi¢i han
quan tdm. Ba chuén (trong mirc nhan d6i) nén dwoc phi gidi han tir LOD toi
LOQ.

a. Thém mot lwong da biét cta chuén dichloromethan vao CS; trong
binh dinh mtrc 10mL va pha loang t&i vach.
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Lwu y: Chudn néi nhw 2-butanol hodc hexan cé thé dwgc thém vao CSo.
b. Phan tich song song v&i mau thir va mau trang.

c. Chuén bi dbé thi chuan (cta dién tich hodc chiéu cao pic v&i lwong pg
dichloromethan).

- Xac dinh hiéu qua gidi hap (DE) it nhat mét 1an cho méi 16 éng than
hoat dwoc st¢ dung cho ldy mau trong gi¢i han chuan. Chuan bi ba éng lay
mau tai méi ndng do trong 6 mirc chuan, cdng v&i ba mau tréng.

a. Chuyén va thao bd phan chéat hap phu phia sau ctia éng lay mau va
mau trang.

b. Tiém mot mét lwong da biét ctia chat chuan dichloromethan truc tiép
lén phan chat hap thu phia trwéc cla méi tuyp than hoat bang Xy lanh
microlit.

c, Bé cac bng can bang khong khi trong vai phut, sau d6 day nut cac dau
dng va dé yén qua dém.

d. Giai hap cac mau va phan tich cling v&i cac chuan va mau tréng.

e. Chuan bi dd thi ctia DE (hiéu qua gidi hap) v&i ug dichloromethan da thu
hoi.

- Phan tich 3 mau mu spikes kiém soat chat lwgng va 3 mau phan tich

spikes dé dam bao réng dd thi chudn va db thi hiéu qua gidi hap & trong kiém
soat.

2.4.4. Phéan tich mau

- Dat cac phan hap phu phia trwdc (bao gdbm cé nut béng thay tinh) va
phia sau clia mdi 6ng 14y mau trong cac lo riéng biét. Thao bé cac nat x6p.

- Thém 1,0mL dung méi gidi hap CS: t&i méi lo va gan nap kep cac lo.

Luwu y: Nhiét dang ké dwoc tao ra khi cac dung dich giai hap dwgc thém
vao than hoat. D& giam thiéu mat mau, lam lanh dung dich giai hap trwéc khi
thém vao than hoat.

- D& 30 pht, thinh thoang lac dé giai hap.

- Bat ché dd may sac ky khi nhw muc 2.4.2. Biéu kién séc ky. Tiém 1uL
phan mau thir bang tay, st dung ky thuat day dung méi hodc véi tiém mau tw

dong.
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Cht y: Néu dién tich pic vwot trén gi¢i han tuyén tinh cla cac chuén lam
viéc, pha loding, phan tich lai va ap dung hé s6 pha loang trong tinh toan.

- Po dién tich pic.
2.5. Tinh toan két qua

- Xac dinh khdi lwong, pg (da hiéu chinh xac dinh hiéu qua giai hap) cua
dichloromethan da tim dwoc trong phan hap phu phia trwdc 6ng mau (Ws) va

phia sau 6ng mau (Ws) va trung binh phan hap phu mau trang phia truéc
éng (Bt) va phia sau éng (Bp).

Ghi cht: Néu W, > Wy/10, théng bao rang co sy qua tai éng lay mau va
c6 thé méat mau.

Tinh ndng d6 C clia dichloromethan trong thé tich khéng khi da lay mau, V
(L):
(Wt + Wp — Bt — Bp)

C= , (mg/m?3)

Trong do:
C: Nong dd dichloromethan trong khéng khi (mg/m?).

W Khéi lwong clia dichloromethan trong phan hép phu trwde dng méau
thir (ug).

Ws: Khéi lwong clia dichloromethan trong phan hap phu sau éng mau
thir (ug).

Bi: Khéi lwong trung binh cta dichloromethan trong phan hap phu mau
trang trwdc 6ng (Ug).

Bu: Khéi lwong trung binh ctia dichloromethan trong phan hap phy mau
trdng sau 6ng (Ug).

V: Thé tich khéng khi 1ay méau (L).
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Phu luc 23
KY THUAT XAC BPINH PONG VA HOP CHAT (DANG BUI) -

PHUONG PHAP PHO HAP THU NGUYEN TU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cua Bo6 triréng BO Y té)

1. Nguyén ly

L4y mau bui ddng trong khéng khi bang mang loc cellulose ester, kich
thwde 16 loc 0,8um, dweng kinh 37mm. Sau dd pha huy mau bang acid nitric
dac va acid hydrochloric ddc. Po trén may quang phd hap thu nguyén td,
ngon Itra khéng khi - acetylen, & bwéc séng 324,7nm, song song do mau
chuan va mau trang. Dwa vao dd hap thu do dwoc clia mau thir, cac mau
chuan, cac mau trang, thé tich khéng khi cla mau thlr va mau tréng, tinh
dwoc ndng dd dong trong thé tich mau khéng khi da 13y.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu

- Pau ldy mau: Mang loc ester cellulose, kich thwdc 16 loc 0,8um,
dwerng kinh 37mm, dworc gilr trong dau lay mau.

- May 14y mau, lwu lweng 1 - 3L/phut.

- May quang phé hap thu nguyén t& véi dau dét khéng khi - acetylen,
dén catot réng Cu, van diéu chinh 2 giai doan cho khoéng khi - acetylen.

- Cbc Beakers, Philips ho#c Griffin cac loai c6 ndp day va cac tam day
kiéu mat kinh ddng ho.

- Binh dinh mtrc cac loai.

- Pipet cac loai.

- Thiét bi c6 bé mat tao nhiét dd 140°C va 400°C.
2.3. Héa chat va thuéc thir

- Acid nitric ddc (HNO3), loai tinh khiét.

- Acid hydrochloric d&c (HCI), loai tinh khiét.
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- Dung dich HCI 0,5N: Thém tir ttr 41,5mL acid hydrochloric dac vao
binh dinh mtrc 1L da c6 nwdc cat hai l1an réi cho thém nwéc cat hai 1An dén
vach dinh mtrc.

- Dung dich chuan géc 1000pg/mL. C6 thé dung dung dich chuan gbc
thwong mai hodc hoa tan 1g dbéng trong mét lwong thé tich toi thiéu (1:1)
HNOj3 réi dinh mire téi 1L bang dung dich HCI 0,5N.

- Nwdce cat hai lan hodc nwéc da khiv ion.
- Khéng khi da dwoc loc sach.
- Khi acetylen.

2.4. Cac bwérc tién hanh

2.4.1. Ldy mau

- Lay mau & lwu lwong 1 - 3L/phat, tdng thé tich 1dy mau 50 - 1500L.
Lwong mau lay khéng vrot qua 2mg bui dé tranh qua tai cia mang loc.

2.4.2. Piéu kién phén tich
- Ky thuat: Quang phd hap thu nguyén tt ngon Ita.
- Chét phan tich: Péng.

- Tro hoa: 6mL HNOs dam dac, dun & 140°C; 6mL HCI dac, dun &
400°C.

- Dung dich cudi: Binh mirc dén 25mL bang dung dich HCI 0,5N.
- Ngon Itra: Khéng khi - acetylen hoac ngon Itra oxy héa.
- Bwéc song: 324, 7nm.
- Chuan: Dung dich chuan Cu?* trong HCI 0,5N.
- Khoang do: 5 — 125ug méi mau.
- Gi&i han phat hién wdc tinh: 0,05ug moi mau.
- D6 chinh xac (Sr): 0,03.
2.4.3. Chuan bi mau thir

- M& dau lay mau, chuyén mang loc ciia mau thir va mau tréng vao cac
coc sach.

- Thém 6mL HNO; déc va day coc bang nap day kiéu mat kinh ddng
hd. D&t trén tAm nhiét hodc b& mat néng rdi gia nhiét dén 140°C cho dén khi
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thé& tich gidm con khodng 0,5mL. L&p lai nhw vay nhiéu hon 2 1an véi 2mL
HNO; dic mdi lan.

- Thém 2mL HCI d&c va day cdc bang nap day kiéu mat kinh ddng ho.
Dt trén tAm nhiét hodc bé mat néng réi gia nhiét dén 400°C cho dén khi thé
tich giam con khodng 0,5mL. L3p lai nhw vay nhiéu hon 2 lan v&i 2mL HCI
d&c méi lan. Khéng dwoc dé dung dich bi can.

- D& ngudi réi thém 10mL nwéc cat hai lan.

- Chuyén dung dich vao binh rdi dinh mirc 25mL bang nwéc cat hai lan.
2.4.4. Hiéu chuén va kiém soéat chét luong

- Hiéu chuan hang ngay véi it nhat 6 dung dich chudn cong tac.

- Phan tich cac chuén coéng tac cling v&i mau trang va mau thir.

- Lap dworng chuén gitra d6 hap thu véi véi ndbng do dung dich (ug/mL).

- Phan tich mét chuan sau mai 10 mau thir dé kiém tra thiét bi.

- Kiém tra d6 thu hdi phan tich vé&i it nhat 1 mau trang c6 thém chuén
cho mdi 10 mau th.

- Thwerng xuyén st dung phwong phap thém chuan dé kiém tra nhiéu.
2.4.5. Po trén may

- Cai dat ché doé hoat dong ctia may quang phd theo yéu cau clia nha
san xuat va theo nhw muc 2.4.2 néu trén.

- Phan tich mau chuan, mau thr va mau trang. Ghi lai gia tri d6 hap thu
do may doc duworc.

Cha y: Néu gia tri d6 hap thu cla mau thir vweot qua khoang tuyén tinh cla
cac dung dich chuén, tién hanh pha loéng dung dich mau thir bang dung dich
HCI 0,5N, phan tich lai va nhan v&i do pha loang khi tinh toan két qua.

2.5. Tinh toan két qua:

- S dung d6 hap thu da do, tinh toan néng dé dung dich twong rng
clia dong trong mau thr Cs (ug/mL) va gia tri trung binh cla mau trang Cp
(ug/mL) ttr dwerng chudn.

- Str dung thé tich dung dich ctia mau thir Vs (mL) va thé tich mau tréng
Vb (mL), tinh toan néng dé C (mg/m?3), clia dbng trong thé tich khéng khi da

lay mau V (L):
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(Cs.Vs = Cb.Vb)
C= (mg/m?3)
V

Trong dé:
C: Nong dd dong trong khéng khi (mg/m?3).
Cs: Nong dé déng trong mau thie (ug/mL).
Cpv: Nong dd déng trung binh trong méu trang (ug/mL).
Vs: Thé tich dung dich mau th (mL).
Vp: Thé tich dung dich mau trdng (mL).
V: Thé tich khéng khi 1ay mau (L).

113 ﬂ/



QCVN 03 :2019/BYT

Phu luc 24
KY THUAT XAC PINH BPONG VA HOP CHAT (DANG HO'l, KHOI) —

PHUONG PHAP PHO HAP THU NGUYEN TU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cua Bo trurong Bo Y te)

1. Nguyén ly

L4y mau ddng (dang hoi, khoi) trong khéng khi bédng mang loc ester
cellulose, kich thwdc 16 loc 0,8um, dwdng kinh 37mm. Sau d6 tach khéi, bui.
Pha huy mau bang HNO3 d&c c6 gia nhiét & 140°C t&i gan khé, x ly tiép mau
bang HCI déc & nhiét do 400°C dén gan kho, pha lodng mau t&i ndng dé thich
hop bang nwéc cat, do trén may quang phd hap thu nguyén t, ngon Ikra
khong khi - acetylen, v&i dén catot rébng dbng, & bwéc sdéng 324,7nm, song
song do mau chuan va mau trang. Dwa vao dd hap thu do dwoc clia mau thiy,
cac mau chuan, cac mau trang, thé tich khéng khi ctia mau thir va mau trang,
tinh dworc ndng d6 ddng trong thé tich mau khéng khi da lay.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:

- Pau lay mau: mang loc ester cellulose c& 16 0,8um, dwdng kinh 37mm
dat trong casset.

- May 1ay mau, lwu lwong 1 - 3L/phut.

- May quang phd hép thu nguyén tr véi mét dau dét khong khi -
acetylen, dén catot réng ddng va cac ddng hé diéu chinh, 2 tAng, cho khéng
khi va acetylen.

- Cac cdc 125mL, hodc cbe Griffin, 50mL, v&i cac ndp kinh ddng hod*.
- Binh dinh mirc 25mL*.

- Pipet dinh mtrc da phan loai, nhw can thiét*.

- Bép tdm nong, nhiét d6 bé mat 140°C va 400°C.

- Thiét bi cho cac bwéc tach khoilbui:
+ B& loc mang ester cellulose, 47mm, kich thwéc 16 0,3pum (Millipore
PHWP hoac twong dwong),
)
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+ BO loc mang ester cellulose, 47mm, kich thwdce 16 5pum (Millipore
SMWP hoac twong dwong);

+ Dung cu loc (Gelman No. 1107 hoac twong dwong).

* T4t c& dd thuy tinh dwoc lam sach v&i acid nitric dac va rira ky voi
nwéc cat hodc nwace khir ion triede khi str dung.

2.3. Héa chét va thuéc tho:

- Acid nitric (HNO3) dac.

- Acid hydrochloric (HCI) dac.

- Acid hydrochloric 0,5N: Thém 41,4mL HCI dac vao nwéc, pha loang
toi 1L.

- Dung dich chudn gbc Cu, 1000ug/mL, cé thé dung chudn ban san

hosc hoa tan 1,000g Cu kim loai chuén trong thé tich téi thiéu cta dung dich
HNO3 (1:1). Pha loang t&i 1L véi HCI 0,5N.

- Nwée cat da khiv ion.

- Khéng khi da nén, loc.

- Acetylen.

Chu y dac biét: Thue hién tat ca cac pha mau acid trong mét ta hét.
2.4. Cac bwére tién hanh
2.4.1. Lay mau

- L4y mau & lwu lwong 1 - 3L/phat, tbng thé tich 1ay mau 50 -1500L.
2.4.2. Diéu kién phén tich

- Ky thuat: Quang phd hap thu nguyén tr, ngon Ilra.

- Chét phan tich: Pdng.

- Tro hoa: 6mL HNO3; dac, 140°C; 6mL HCI dac, 400°C .

- Dung dich cudi: 25mL HCI 0,5N.

- Ngon Itra: khong khi — acetylen, oxy hoa.

- Bwéce song: 324, 7nm.

- Hiéu chinh dwéng nén: khéng yéu cau.

- Chuan: Dung dich chuan Cu?* trong HCI 0,5N.
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- Gi¢i han: 5 — 125ug mdi mau..
- Gi®i han phat hién wéc tinh: 0,05ug méi mau..
- D6 chinh xac (Sr): 0,03..
2.4.3. Chuén bi mau thor
- Tach khai /bui.

+ Str dung kep, lam wét trvdc mang loc ester cellulose 47mm, kich
thwée 16 0,3pm bang cach dat né trén bé mat clia nwéc cat, thao bd loc, rut
bd nwéc dw va gan trén cac phin loc.

+ Chuyén loc méau tir cac ngan dwng mang loc casset t&i bd loc, dat
ddng tam trén dinh ctia mang loc 47mm cé khdi tich tu.

+ Loc chan khong dé cac bo loc 37mm w6t nhe, dd dm gitr lai trén bo
loc 47mm, diéu nay cting dam bao viéc loai bé cac bong béng khéng khi gitra
cac mang loc.

+ Khi thdy cac mau khéi cé bong khi, hut chan khéng tir 10 dén
15PSIG (69-103kPa), x& chan khéng dé loai bong khi.

+ Dat mot mang loc ester cellulose 47mm, kich thwéc 16 loc 5
micromet trén bé mét clia nwdc cat dé lam wat, loai bd nwéce dw thiva bang
cach thAm vai khan gidy va dat ndé déng tam trén dinh cla bd loc 37mm, ép
bé mat clia bod loc phia trén dinh véi mét khan gidy sach dé dam bao khong
c6 bong bong khong khi gitra cac bé loc.

+ Gan két cac phan trén ctia don vj loc, thém 5mL nwéc cét, va hat
chan khéng dé rat nwéc qua cac bo loc, lap lai véi 5mL nwéc mot lan nira;
ddn cac bd loc chira cac hop chat dong hoa tan trong mét cée thay tinh sach;
bat d&u lam mau trang thudc thir vao thei diém nay.

+ Chuyén tat ca cac bd loc vao mét cbe thay tinh sach.
Cht y: C 3 mau can 1 mau trang.

- Thém 6mL HNOs d3c, day véi mot tAm kinh va lam néng trén tam
nong (140°C) cho dén khi thé tich gidm xuéng xap xi 0,5mL, I3p lai hon 2 Ian
str dung 2mL HNO3 d3c méi lan.

- Thém 2ml HCI d3c, day v&i mot tAm kinh, 1am néng trén bép (400°C)
cho dén khi thé tich giam xuéng con khodng 0,5mL; 1&p lai hai I&n, si¥ dung
2mL HCI d&c; khong dwoc dé cac dung dich khd & bét ky thei diém nao.
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- Lam mat dung dich va thém 10mL nwéc cét.

- Chuyén lwong dung dich vao binh dinh mc 25mL, pha lodng t&i thé
tich v&i nwéc cat.

2.4.4. Hiéu chuén va kiém soét chat luong
- Dung dich chuan Cu?* trong HCI 0,5N.

- Chuan hang ngay véi it nhat 6 chuan lam viéc, thém cac lwong da
biét, bao gdbm cac gi¢i han ctia mau 0 - 125ug Cu mdi mau, cta dung dich
chudn gbc vao binh dinh mikc 25mL va pha loéng t¢i thé tich véi HCI 0,5N.

- Phan tich cac chuan lam viéc cling v&i cac mau trang va mau thir.

- Chuén bj dd thj chudn bang cach vé do hap thu so v&i véi nong do
dung dich (ug/mL).

- Hut mot chuan cho mdi 10 mau thir dé kiém tra do tréi thiét bi.

- Kiém tra dé thu hdi phan tich vé&i it nhat 1 mau trdng (co6 dinh nhon)
méi 10 mau thir.

_ Thinh thoang s dung phwong phap bd sung chuan dé kiém tra nhiéu.
2.4.5. Do trén may

- D4t ché do may quang phd phi hop véi khuyén céo clia nha san xuat
va cac diéu kién trong muc 2.4.2. Diéu kién phan tich.

- Hat chudn, mau thtr va mau trang, ghi dé hap thu may dang doc.

Chd y: Néu gia tri do hap thu cia mau thir vwrot qua khodng tuyén tinh
clia cac dung dich chudn, tién hanh pha lodng dung dich mau thtr bang dung
dich HCI 0,5N, phan tich lai va nhan vé&i dd pha loéng khi tinh toan két qua.

2.5. Tinh toan két qua:

- St dung do hap thu da do, tinh toan ndng do twong trng (ug/mL) cla
ddng trong mau thir (Cs) va trung binh trong mau trang (Cb), tir d6 thi chuan.

- S dung thé tich dung dich (mL) clia mau thtr (Vs), va méu trang
phwong tién (Vb), tinh toan ndng dd déng, C (mg/m?), trong thé tich mau
khéng khi da lay, V (L).

(Cs.Vs — Cp. Vi)

C = - - (mg/m?)
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Trong do:
C: Ndéng dd ddng trong khong khi (mg/m?).
Cs: Nong do déng trong mau thir (ug/mL).
Cb: Nong d6 ddng trung binh trong mau trang (ug/mL).
Vs: Thé tich dung dich mau thdr (mL).
Vi: Thé tich dung dich mau trang (mL).

V: Thé tich khéng khi 1y méau (L).
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Phu luc 25
KY THUAT XAC PINH ETHANOL (CH3CH20H) —

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia Bo truéng Bo Y té)

1. Nguyén ly

Ethanol trong khéng khi dwoc hap phu vao trong 6ng than hoat tinh.
Sau d6 mau dwoc gidi hdp béng dung méi thich hop rdi bom 1én hé théng
sac ky khi theo mét chwong trinh nhiét do 1o cot phi hgp. Qua trinh rira giai
mau phan tich ra khoi cot tach dwoc phat hién bang detector FID, tin hiéu
dwoc ghi lai bang sac ky db. Trén co s& dd I1&n cla dién tich hay chiéu cao
pic clia mau thir va chuan, thé tich mau khéng khi da lay, tinh dwgc néng doé
ethanol c6 trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwu lweng 0,01 - 0,2L/pht.

- Pau lay mau (6ng than hoat tinh): Dai 7cm, dwdng kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, hai dau han kin, c6 chira hai phan than
hoat (trwdc: 100mg; sau: 50mg) ngadn cach bdi mét nut xop urethane 2mm.
Mot nut bdng thuy tinh silylated & phan dau va nut x6p urethane 3mm & phan
dau sau cla 6ng than. Cac éng nay co6 ban san.

- Chat lam lanh, da dong tui (Bang xanh, hoac twong dwong).
- May séc ky khi, FID, may tinh va cot sac ky.
- Lo 2mL bang thay tinh, ndp ép va co 16t PTFE.
- Xy lanh 10uL chia vach t&i 0,1puL.
- Binh dinh m&c 10mL.
2.3. H6a chat va thuéc thir:

- Dung dich ngam rira: Carbon disulfide tinh khiét phan tich, cap sac ky
voi 2-butanol 1% (tt/tt) va n-undecan 0,2% (it/tt), ethyl benzen 0,1% (it/tt),
hodc chuan ndi thich hop khac.
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- Chét phan tich (chat chuan ethanol), tinh khiét phan tich.
- Khi nito, tinh khiét.

- Khi hydro, tinh khiét.

- Khéng khi da nén, loc.

Chu y: Carbon disulfide Ia chat déc hai va nguy co chay nd nén moi
thao tac lién quan dwoc lam trong ta hot.

2.4. C4c bwéc tién hanh
2.4.1. Ly mau

- Bé cac dau cla 6ng |4y mau ngay trwée khi ldy mau, cdm vao éng
méem noi v&i may lay mau.

- L4y mAu & lwu lwong 0,01 - 0,2L/phut, téng thé tich 1ay mau 0,1 - 1L.

- Pay nép cla 6ng ldy mau va&i cac nat chat déo va déng géi an toan dé
van chuyén.

2.4.2. Piéu kién sac ky:
- May sac ky khi, FID.
- Nhiét d6 budng bom mau: 200°C.
- Nhiét do6 detector: 250 - 300°C.
- Nhiét d¢ cot: 65 — 70°C.
- Thé tich bom mau: 5pL.
- Lwu lwgng khi mang (N2 hodc He): 30mL/phtit.

- C6t thuy tinh, kich thwéc 2m x 4mm ID, Carbowax 1500 0,2% trén
Carbopack C 60/80 hoac twong dwong.

- Gidi hap: 1mL 2-butanol 1% trong CSo.
2.4.3. Xay dung dudng chuén va kiém soat chat long
- Chuén ethanol trong chét riva gidi CS2 (chuan ndi tly chon).

- Chudn hang ngay véi it nhat sau néng do chuan lam viéc bao phu
pham vi ctia mau thie.

a. Them mot lwong da biét clia chat phan tich (chat chudn ethanol) dé
rira giai vao binh dinh mirc 10mL va pha loéng t&i vach.
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b. Phan tich cuing v&i mau thtr va mau trang.

c. Chuan bi dd thi chuan (ti 1& dién tich pic ctia chat phan tich v&i dién
tich pic clia chuén ndi v&i lwong mg chéat phan tich).

- Xac dinh hiéu quéa gidi hap (DE) it nhat mot 1an cho méi 16 than hoat
dwoc st dung cho lay mau trong gi¢i han chuan. Ct 5 ndng d6, chuan bj ba
éng va ba mau trang.

a. Chuyén va thao bd phan hap phu phia sau ctia éng lay mau trang.

b. Tiém mé6t mét lwong da biét ciia chat phan tich trwe tiép 18n phan chéat
hap thu phia trwéc vai mét Xy lanh microlit.

c. Day mii 6ng, dé yén qua dém.
d. Gidi hap va phan tich song song v&i chuan lam viéc.

e. Chuan bi db thi cia DE (hiéu quéa gidi hdp) v&i mg chét phan tich da
thu hoi.

- Phan tich 3 mau mu spikes kiém soat chat lwong va 3 mau phan tich
spikes dé& dam bdo rang dé thi chudn va dd thi hiéu qué gidi hap & trong kiém
soat.

2.4.4. Phéan tich mau

- Chuyén phan chéat hap phu & phan trwéc va phan sau trong 6ng than
hoat tinh diing dé 14y mau vao lo riéng biét. Bé nut len thay tinh va nut xép.

- Thém 1mL chat rira gidi (carbon disulfide) vao méi lo. Gan nap kep t&i
mdi lo.

- D& yén 30 phut véi thinh thoang 1ac khuay tron. Sau d& bom mau trén
GC/FID.

- D&t ché do may sac ky khi nhw muc 2.4.2. Piéu kién sdc ky. Tiém mau
chat 16ng bang tay st dung ky thuat ddy dung méi hodc bang tiém mau tw
doéng.

Chu y: Néu dién tich pic vwot trén gi¢i han tuyén tinh clia cac chuan lam
viéc, pha loang v&i chat rira gidi CSz, phan tich lai va ap dung hé sb pha
loang trong tinh toan.

- Do dién tich pic. Chia dién tich pic cla chat phan tich v&i dién tich pic
ctia chuan ndi trén cung mot sac ky dé.
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2.5. Tinh toan két qua

- Xac dinh khéi lwong, mg (da hiéu chinh xac dinh hiéu qua gidi hap)
clia ethanol da tim dwoc trong phan hap phu phia trweédc édng mau (W) va
phia sau 6ng mau (Ws) va trung binh phan hap phu mau trdng phwong tién
phia trwdc dng (Bt) va phia sau dng (Bb).

Ghi cht: Néu Wy > Wy/10, théng bao rang cé sy qua tai dng lay mau va
c6 thé mat mau.

Tinh ndng dd, C, cla ethanol trong thé tich khéng khi da 1y mau, V (L):

(Wy + Wp — Bt —Byp) . 103
C= , (mg/m3)

Trong do:
C: Néng do ethanol trong khéng khi (mg/m?®).

Wt Khéi lwong cla ethanol trong phan hap phu phia trwéc 6ng mau
(Hg).

Wo: Khéi lwong ctia ethanol trong phan hap phu phia sau 6ng mau (ug).

Bt Khéi lwong trung binh ctia ethanol trong phan hap phu mau trang
phia trwdc 6ng (ug).

Bb: Khéi lwong trung binh ciia ethanol trong phan hap phu méu trang
phia sau éng (ug).

V: Thé tich khéng khi lay mau (L).
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Phu luc 26
KY THUAT XAC BINH FLUORIDE (F’) -

PHUONG PHAP SAC KY ION

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
cua Bo trurong Bo Y té)

1. Nguyén ly

LAy mau fluoride (F-) trong khong khi béng dung dich hap thu NaOH 0,1N.
Sau d6 xt ly d& dwoc dung dich cé ndng d6 ion F- thich hop. Tiém dung dich
mau thlr va mau chuan vao hé thdng sac ky ion, v&i detector do dan, thuwc
hién qua trinh sac ky trén c6t trao déi ion thu dwoc sic ky do véi cac gia tri
chiéu cao hodc dién tich pic clia mau thtr va mau chuadn. Dwa vao chidu cao
pic hoac dién tich pic do dwec cla mau thir, cdc mau chuan, cac mau trang,
thé tich khéng khi clia mau thiy, tinh dwoc ndng do fluoride (F-) trong thé tich
mau khong khi da l4y.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:

- Pau ldy mau: Ong hép thu chira 15mL dung dich NaOH 0,1N.

- May 1ay mau, lwu lwong 1 - 2L/phut.

- May séc ky ion, v&i tién cot (50mm x 4,0mm), cot trao ddi ion (200mm
X 4,0mm), cot (rc ché (4mm) va detector do dan va da ndi t&i don vi xi ly div
lieu.

- Bé siéu am.

- Lo chét déo tro hoa hoc 10mL, v&i ndp xoay.

- Binh dinh murc 25 t&i 1000mL.

- Pipet 50 -10000l.

- Cbéc 25 — 100mL.

- May loc véi phéu loc.

- Pau loc dung mét Ian, cellulosic, c¢& 16 0,45um.

- Cartridge nhwa acid sulfonic nén styren.

123 /g



QCVN 03 :2019/BYT

- Hé théng cép nwdc tinh khiét, dé chuan bi nwéc khiv ion dién trd suéat
I&n hon hoac twong dwong 18MQ-cm.

- Chai polyethylen 100mL.
- Xy lanh chét déo 5mL va/hoéc 10mL.

- Hop dau loc xy lanh, v&i mang loc polytetrafluoroethylen (PTFE) c& 16
loc 0,8um.

- Xy lanh 50puL véi kim tiém 60mm x 0,6mm.

- Cac lo ctia module tiém mau tw ddng polypropylen, dung tich 0,75mL
2.3. Hoa chét, thuéc thie:

- Nwée khir ion (DI), dién tré suat = 18 MQ-cm.

- NaOH 0,1N.

- Natri carbonat (Na2CO3), khan, tinh khiét phan tich.

- Natri hydrocarbonat (NaHCO3), cap dd phan tich ACS.

- Dung dich chuén fluoride (F7), 1000mg/L.

- Dung dich chuan gbc, 100mg/L (nhw anion). Bat mét phan 10mL dung
dich chuan fluorid vao binh dinh mrc 100mL, pha lodng dén vach v&i nwéc
khty ion va tron déu. Dung dich &n dinh it nhat 4 tuan & nhiét d6 phong.

Chu y: Acid, HF Ia chat an mon véi da, mat va mang nhay. HF pha huy
dung cu thuy tinh nén dung dung cu phong thi nghiém bang chat déo. Mang
gang tay, 4o choang phong thi nghiém va kinh an toan trong khi x& ly. Bat
budc acid cho thém vao nwéc (khong thém nwéc vao acid) dé tranh phan
(rng toa nhiét dir doi.

2.4. Cac bwérc tién hanh:
2.4.1. LAy mau, bao quan va van chuyén mau

- LAy mau & lwu lwong 1 - 2L/phat, téng thé tich 1dy mau 15 - 1000L.

- Gil? lanh tat ca cac mau thir néu bao quan qua dém (hoac lau hon)
trwére khi van chuyén dén phong thi nghiém.

- Phan tich mau trong vong 2 tuan sau ldy mau. Cac mau co thé dwoc
bao quan & nhiét do phong trong mét tudn; dé lwu triv lau hon, gitr lanh mau
(4 - 8°C).

2.4.2. Pidu kién phan tich J@
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- Ky thuat: Sac ky ion (IC), v&i detector do dan.

- Chéat phan tich: lon fluorid (F).

- Chiét xuat: Dung dich nwéc natri carbonat/ natri hydrocarbonat.

- Thé tich tiém: 50L.

- Rira gidi: Na2CO3z 8 mM /NaHCOs 1mM, tbc d6 dong 1,0mL/pht.
- Cot: Tién cot, cot trao dbi ion va codt trc ché.

- Gigi han chuan: F-; 0,4 — 8,0mg/L.

- Gioi han phat hién wéc tinh: 0,1mg/L/0,009 mg/m? (thé tich khéng khi
120L, nhw F-).

- Do chinh xac (Sr): Fluoride, 0033; HF, 0,056.
2.4.3. Chuan bi mau thir
- Chuyén cac binh mau tr noi bdo quan va mang t&i nhiét do phong.

- L&c siéu am cac mau trong bé 1ac siéu am it nhat 15 phat va cho phép
t&i ngudi it nhat 30 phut.

- Str dung xy lanh 5 hodc 10mL, loc tirng dich chiét mau thir qua mang
loc PTFE va cartridge nhwa acid sulfonic nén styren (theo hwéng dan cta nha
san xuat), bé 2mL dau tién va chuyén dung dich con lai vao trong binh chat
déo sach.

2.4.4. Chuén hoa va kiém soét chét luong

- Pha loang dung dich chuén géc trong dung dich rira gidi, chuan bj cac
dung dich chuan lam viéc chudn hoa bao phi pham vi khoang 0,4 dén 8L
cua fluorid. Bao quan cac chuan lam viéc trong chai polyethylen da day kin.
Chuan bi cac chuan lam viéc mai 2 tudn moét lan.

- Hiéu chuan sac ky ion it nhat 6 chuan 1am viéc chudn hoa bao phi
pham vi (it nhat) 0,4 dén 8pL cua fluoride méi mau bang sw chuan bj dé thi
chudn ctia chiéu cao pic anion (mm hoéc pS) so véi ndbng dé (ug/mL).

- Phan tich cac chuén lam viéc cung véi mau thir, mau trang thudc thiy
va mau trdng hién trwdng & tan suét it nhat 1 1an cho méi 20 mau thir (t6i
thiéu 3 mau trang clia méi mau thir). Bo loc cellulose nitrat gidi thich sw thay
ddi cac gia tri mau trang phu thudc theo 16, do d6 hiéu chinh mau trang la can
thiét.
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2.4.5. bo trén may

- D&t ché do may sac ky ion véi tbe do dong riva gidi da khuyén cao (vi
du: 1,0mL/phut hodc ap suat 13MPA), va cac diéu kién khac nhw da dwoc xac
dinh b&i nha san xuét thiét bi.

- Tiém mét dung dich mau thir (vi du 50uL) vao may séc ky va do chiéu
cao pic cta fluoride. Néu chiéu cao pic vwot qua gidi han dwéng chuan tuyén
tinh, pha loang v&i dung dich rira giai, phan tich lai va ap dung hé s pha
loang phu hop trong tinh toan.

2.5. Tinh to&n két qua:
- Tinh ndng d6 khéi lwong cla fluoride (F7), C (mg/m?3), trong thé tich
khong khi da 14y mau, V(L)

(C1.Vi.Fa) — (Co.Vo)
C={ -—--}. Fe
V.n

Trong do:
- C: Nong dd fluoride (F°) trong khéng khi (mg/m?).

- C: Néng d6 trung binh cla fluoride dung dich kiém tra mau tréng hién
treong (pg/mL).

- C4: Nong d6 cla fluorid dung dich kiém tra mau thdr (ug/mL).

- V: Thé tich clia mau khéng khi (L).

- Vo: Thé tich clia dung dich kiém tra mau tréng hién trwéng (mL).
- V1: Thé tich ctia dung dich kiém tra mau thir (mL).

- F4: Hé s6 pha lodang cho méi dung dich mau thir kiém tra.

- Fo = 1,053: Hé sb chuyén déi dé& chuyén tiv fluoride sang ndng d6 HF
(néu co).

- n: d6 phuc hoi.

D6 phuc hdi cia HF do tac dung ctia dé am twong déi (RH) Ién hon 60
% c6 thé dwoc tinh nhw sau:

[226,5 — (2,0914.RH)]

n=
100
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Phu luc 27
KY THUAT XAC BINH FORMALDEHYDE (HCHO) —

PHUONG PHAP SAC KY LONG HIEU NANG CAO

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia BO truéng Bo Y té)

1. Nguyén ly

Formaldehyde trong khéng khi dwoc hdp phu vao vat liéu chuyén dung
hodc éng than hoat tinh. Sau d6 mau dwoc gidi hap bang dung méi thich
hop réi bom |&én hé théng sac ky 16ng hiéu ndng cao theo mét didu kién séc
ky phu hgp. Qua trinh rlra giai mau phan tich ra khéi cét tach dwoc phat
hién bang detector DAD, tin hiéu dwgc ghi lai bang sac ky dd. Trén co s& do
I&n cua dién tich hay chiéu cao pic clia mau thir va chudn, thé tich mau khong
khi da lay, tinh dwoc ndng dé formaldehyde cé trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwu lwong 0,01 - 0,2L/phut.

- Dau 14y mau (bng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, hai dau han kin, cé chva hai phan than
hoat (trwéc: 100mg; sau: 50mg) ngan cach bdi mot nat xép urethane 2mm.
M6t nat béng thuy tinh silylated & phan dau va nut x6p urethane 3mm & phan
dau sau clia 6ng than. Cac 6ng nay cé ban san.

- Binh dinh mdrc 10mL, 100mL.

- Pipet 1mL, 5mL, 10mL.

- Xy lanh 10pL va 25pL.

- Ong dong 1L.

- Lo 2mL.

- Can phan tich, dé chinh xac 0,1mg.

- May sac ky 16ng hiéu nang cao, detector DAD.
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- Acetonitril (CH 3CN), tinh khiét phan tich.
- NaOH, tinh khiét phan tich.
- CH3COONa, tinh khiét phan tich.
- CH3COOH, tinh khiét phan tich.
- DNPH, tinh khiét phan tich.

- Dung dich chuén formaldehyde géc: Hoa tan 100mg cla chudn
formaldehyde trong acetonitril, dinh mirc dén 100mL dé thanh 1000mg/L.

- Dung dich chuén formaldehyde néng dd trung gian: Pha loang 1mL
dung dich chuén formaldehyde géc thanh 100mL béng acetonitril @& thanh
10mg/L, bao quan trong ta lanh. Tlr dung dich nay pha lodng thanh cac dung
dich c6 nong dd thap dé lap dwdng chuan. Chuan bj day dung dich chuan
triedre khi phan tich cé cac nbéng dé 0,5; 1,0; 2,0; 5,0; 10,0; 15,0ug/L.

2.4. Céc buwérc tién hanh
2.4.1. Lay mau

- Bé cac dau cla éng ldy mau ngay trwde khi &y mau, cdm vao dng
mém va ndi véi may lay mau.

- LAy m4u & lwu lwong 0,03 — 1,5L/phat, téng thé tich 1dy mau 1 — 15L.

- Day nép clia éng ldy mau véi cac nat chat déo (khéng diing cao su)
va dong goi dé van chuyén.

2.4.2. Piéu kién sdc ky
- Nhiét d6 coét tach: 25°C.
- Thé tich bom mé&u: 10L.
- Pha déng: Acetonitril / nwéc khir ion (60/40).
- Lwu lvgng: 1mL/phut.
- Bwée song: 360nm.
2.4.3. Xay dung dwong chuén

Dwng dwong chudn formaldehyde can phan tich bing cach bom day
dung dich chuan formaldehyde nong dé trung gian da chuan bj Ién may HPLC
V&i cac thong sb k§ thuat (2.4.2).
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Dwa vao ndng dd chudn va dién tich pic (ho&c chiéu cao pic) clia chuén
formaldehyde, xac dinh dwoc phwong trinh hdi quy y = ax + b va hé s6 twong
quan r (gitba ndbng d6 chudn va dién tich pic chuan).

2.4.4. Phan tich mau
Chuyén phan than hoat trong éng 1y mau vao binh nén. Thém 10mL

acetonitril va 6mL DNPH va 4mL dém acetat (pH = 5). Tron déu hén hop trén,
loc qua cartridge loc 0,45um trwée khi bom méau trén HPLC.

2.5. Tinh toan két qua
Noéng d6 formaldehyde trong khong khi dwgc tinh theo cong thire:
Xo. VE.P
X = - (mg/m?)

Trong do:
- X: Néng d6 formaldehyde trong khéng khi (mg/m?).

- Xo: Nong dd formaldehyde trong mau thr dwoc xac dinh theo dwdng
chuan (ug/L).

- Ve: Thé tich phan mau thir thu dwoc (dung dich gidi hap) (L).
- V: Thé tich khong khi da 1ay mau (L).

- P: Ndng d6 ctia chat chuén (%).
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Phu luc 28

KY THUAT XAC DINH N-HEXAN (CH3(CH2)4CHs) -

PHUONG PHAP SAC KY KHi

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cua Bo truong BO Y te)

1. Nguyén ly

N-hexan trong khéng khi dwgc hdp phu vao trong éng than hoat tinh.
Sau dé mau dwoc gidi hadp bang dung méi thich hop rdi bom Ién hé théng
sac ky khi theo mét chwong trinh nhiét do 16 c6t phu hgp. Qua trinh rira giai
mau phan tich ra khdi cot tach dwgc phat hién bang detector FID, tin hiéu
dwoc ghi lai bang sac ky dd. Trén co s& do Ién cua dién tich hay chiéu cao
pic ctia mau thtr va chudn, thé tich mau khéng khi d3 lay, tinh dwoc ndéng do
n-hexan co6 trong mau khi phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwu lwong 0,01 - 0,2L/phut.

- PAu lay mau (6ng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, hai dau han kin, cé chira hai phan than
hoat (trwdc: 100mg; sau: 50mg) ngén cach b&i mét nut x6p urethane 2mm.
M&t nut bdng thuy tinh silylated & phan dau va nat x6p urethane 3mm & phan
dau sau clia 6ng than. Cac 6ng nay c6 ban san.

- Binh dinh mrc 10mL, 100mL.

- Pipet 1mL, 5mL, 10mL.

- Xy lanh 10pL va 25pL.

- Ong dong 1L.

- Lo thay tinh 2mL.

- Can phan tich, dé chinh xac 0,1mag.

- May séc ky khi, detetor FID, cot sac ky.
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2.3. Hoa chat va thuoc thie:
- Carbon disulfide (CS>), tinh khiét phan tich.
- Khi nito, c&p do tinh khiét.
- Khi hydro, cap dé tinh khiét.
- Khi heli, cap dd tinh khiét.

- Dung dich chudn n-hexan gbc: Hoa tan 100mg ciia chuan gbc n-
hexan trong cacbon disulfide, dinh mirc dén 100mL: 1000mg/L.

- Dung dich chuan n-hexan néng dé trung gian: Pha lodng 1mL dung
dich chuan n-hexan géc thanh 100mL bang carbon disulfide: 10mg/L, béo
quan trong ta lanh. Tir dung dich nay pha loéng thanh céc dung dich c6 néng
do thap dé lap dworng chuan. Chuan bi day dung dich chudn trwde khi phan
tich co cac ndng dé 10; 20; 50; 100; 150; 200ug/L.

2.4. Cac bworc tién hanh

2.4.1. L4y méu

- Bé gay hai dau éng than hoat ngay trwéc khi ldy mau, cadm 6ng than
theo chiéu mi tén vao 6ng mém va ndi véi may 1y mau va bat may.

- Lwu lwong lay mau 0,1 — 1L/phat, tng thé tich 14y mau tbi thiéu 10L.
2.4.2. Piéu kién sdc ky

- Nhiét d6 bubng bom mau: 250°C.

- Thé tich bom mau: 5pL.

- Nhiét do cot tach: Nhiét d6 ban dau 35°C giir trong 8 phut, sau do tang
dan véi toc do tang 7,5°C lén 230°C va giir trong 1 phut.

- Lwu lweng khi mang (He): 1mL/phut.

- Nhiét do detetor: 300°C.
2.4.3. Xay dung duong chuén

Dwng dwdng chuan n-hexan can phan tich bang cach bom déy dung

dich chuan n-hexan ndng do trung gian da chuan bi 1&én may GC/FID véi cac
théng s6 ki thuat (2.4.2).

Dwa vao ndng do chuan va dién tich pic (ho&c chiéu cao pic) clia chudn

n-hexan, xac dinh dwoc phweng trinh hdi quy y = ax + b va hé sb twong quan
r (gitra ndng d6 chuén va dién tich pic chuan).
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2.4.4. Phan tich mau

Chuyén phan than hoat tinh trong éng than hoat tinh dung dé 14y mau
vao lo thidy tinh 2mL. Thém 1mL (Ve) carbon disulfide vao lo thay tinh. Dé giai
hap it nhat 30 phut. Sau dé6 bom mau trén GC/FID.

2.5. Tinh toan két qua
No6ng dd n-hexan trong khéng khi dwore tinh theo céng thirc:
X = Xo. VE/m.P
Trong doé:
- X: Noéng d6 n-hexan trong khéng khi (mg/md).
- Xo: Ndng dd n-hexan dwoc xac dinh theo dwdng chuan (ug/L).
- Ve: Thé tich phan mau thir thu dwec (dung dich giai hap) (L).
- m: Thé tich khong khi da 13y (L).
- P: Do tinh khiét clia chat chuan (%).
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Phu luc 29
KY THUAT XAC BINH HYDRO CYANIDE (HCN) -

PHUONG PHAP SO MAU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia Bo truéng Bo Y té)

1. Nguyén ly

Hydro cyanide va cac cyanide tac dung v&i natri tetrathionat trong moi
trwérng kiém tao thanh natri sulfocyanide:

NaOH + HCN — NaCN + H20
NaCN + NaxS406 + 2NaOH — NaSCN + Na;SO4 + Na>S>03 + H»0

Natri sulfocyanide tac dung v&i sat 1l chloride tao thanh sat Il
sulfocyanide mau do:

3NaSCN + FeCls —» Fe (SCN)s + 3NaCl
Ap dung phwong phap so mau.

Phwong phap khéng dac hiéu, cac chat gay tré ngai: acid acetic, acid
sulfurous (H2S0s3), sulfit (SO3 2)...

P06 nhay cta phwong phap: + 0,002mg trong dung dich phan tich;
+0,020mg/m?® khéng khi.
2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- May lay mau, lwu lwgng 0,5-1L/phut.
- Ong hép thu, ng nghiém so mau.
- Pipet 1mL, 2mL, 5mL.
- Ong hinh try 50mL.
- Quang ké chinh séng & mac 400 -700nm.

- Ong nghiém c6 dwéng kinh 16 mm, cao 180mm.
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2.3. Hoa chat va thuéc tho:

- Dung dich tiéu chuan: Can dung 0,2409g kali cyanide tinh khiét cho
vao 6ng 1000ml. Thém nwéc cét vira di 1000mL. Lic cho tan. 1mL dung
dich nay twong dwong véi 0,1mg HCN.

Can chuén do lai dung dich bang dung dich bac nitrat 0,1N. 1mL dung
dich bac nitrat 0,1N twong dwong véi 5,5mg hydro cyanide hoac 13mg kali
cyanide hoac 9,8mg natri cyanide.

Dung dich natri hydroxide 0,1N.

Dung dich natri tetrathionat (Na»Ss0s) 1%. Cé thé didu ché natri
tetrathionat tr natri hyposulfit (Na2S203), cho tac dung v&i iod theo phan
rng:

2Na2S203 + [2 —» Naz2S40s = 2Nal

- Can 50g Na2S:03; va 30g iod cho vao cbi tan nhd thém it nwéc va
khudy déu thanh mot chat 16ng sét. Thém tir 30 - 50mL cdn 90°, khudy va dé
cho natri tetrathionat 1ang xuéng. Loc va sy khoé dwoc chat tinh thé mau bo
nhat, pha dung dich 1% trong nwéc.

- Dung dich amoni hydroxide 10%.

- Dung dich acid nitric 2/3 trong nwé&c (2 phan acid nitric d = 1,42 va 3
phan nwéc).

- Dung dich sat Ill chloride 10%.
2.4. Cac bworc tién hanh
2.4.1. LAy mau

Cho vao 6ng hap thu 5mL dung dich natri hydroxide 0,1N, 14y mau véi
lu lwong 0,5 - 1L/phat. Thé tich khéng khi 1y mau 50 — 100L.

2.4.2. Phéan tich mau

Sau khi 1dy mau, 14y ra 4mL dé phan tich. Panh s, cho cac thubc thir
va lam nhw thang mau.

Pha thang mau:

Ly 10 6ng so mau, danh sé tir 0 - 9 va cho cac dung dich theo bang

dwéi day.
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Sau khi cho cac dung dich, lac déu. Pun cach thuy & 50 — 55°C trong 5
phut.

Pé nguoi, cho thém vao médi éng (c& 6ng phan tich) acid nitric 2/3: 1
mL; sat Ill chloride 10%: 0,2mL. Lic déu, sau 10 phut so mau.

O

Sééng|0| 1 | 2 | 3| 4| 5| 6 | 7| 8] 9

Dung dich (mL

Dung dich tiéu
z 0002| 005|010 (015 | 0,20 | 0,25 | 0,30 | 0,35 | 0,40
chuan

1mL=0,1mg HCN
Dung dich NaOH | 4 | 398 | 395 | 390 | 385 | 3,80 | 3,75 | 3,70 | 3,65 | 3,60

0,1N

Dung dich natri 1] 1 1 1 1 1 1 1 1 1
tetrathionat 1%
Dung dich
NHs+OH 10%

Ham lwong HCN | 0 0,002 0,005 | 0,010 | 0,015 | 0,020 | 0,025 | 0,030 | 0,035 | 0,040
(mg)

2.5. Tinh toan két qua
Nong dd HCN trong khéng khi dwoc tinh theo cong thirc sau:
a.b
C= —
V. Vo
Trong do:
- C: Néng d& HCN trong khong khi (mg/L).
- a: Ham lwgng HCN trong 6ng thang mau (mg).
- b: Téng thé tich dung dich hap thu (mL).
- v: Thé tich dung dich hap thu 4y ra phan tich (mL).

- Vo: Thé tich khéng khi ldy mau quy vé diéu kién tiéu chuan (L).
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Do nhay phwong phap: V&i 0,002mg HCN trong éng mau.

£~
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Phu luc 30
KY THUAT XAC BINH HYDRO SULFIDE (H:S) —
PHUONG PHAP SO MAU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
cla B¢ truéng BO Y té)

1. Nguyén ly

Hoi H2S dwece hép thu vao dung dich cadmi sulfat, cho tac dung vé&i dung
dich p-amino dimethyl anilin v&i sw c6 mat ctia FeCls trong méi trwéng acid
cho mau xanh methylen.

H2S + 2[NH2CeHsN(CH3)2.HCI] + 6 FeCl; —*
N

/ \
(CH3)2NCsHs3 CsHaN(CHz)2Cl + NH4CI + 6FeCl; + 6HCI
/

S
(Mau xanh methylen)
Theo cwong do mau, ta co thé dinh lwgng HoS c6 mét trong khong khi
bang phwong phap so mau.

D06 nhay cua phwong phap la 0,25ug.
2. Phwong phap xac dinh
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- Buret, pipet, 6ng nghiém.
- Ong hép thu Gelman.
- Chai dwng dung dich.
- May lay mau khéng khi.
2.3. Hoa chat, thuéc thir:
- Dung dich acid sulfuric (H2SO4) 0,5N.
- Dung dich acid hydrochloric (HCI) 6N.
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- Dung dich natri thiosulfat (Na2S203) 0,1N.

- Dung dich hap thu: Can 2,5g cadmi sulfat (CdSO,) pha vao 500mL
dung dich acid sulfuric 0,5N.

- Dung dich H2S tiéu chuan:

Lay vai giot (NH4)2S (amoni sulfide) cho vao binh dinh mirc 100mL, cho
nwéc cat dén vach.

Lay 5mL dung dich amoni sulfide vira pha cho vao binh nén, thém
20mL dung dich iod 0,1N va 2mL acid hydrochloric 6N, d& yén trong ti 5
phut. Dung natri thiosulfat 0,1N chuan dé. Ta dwoc sé liéu n.

Tién hanh mau trang: L4y 5mL dung dich hap thu cho vao binh non,
thém 20mL dung dich iod 0,1N va 2mL acid hydrochloric 6N, dé yén trong toi
5 phut. Dung natri thiosulfat 0,1N chuan dé v&i chi thi Ia hd tinh bot. Ta dwoc
sb lieu N.

Tinh lwgng H2S:
(N-n).m

mg H2S trong 1 mL dung dich =
\%

Trong dé:

- N: 86 mL NazS,03 0,1N chuan d& mau trang.

-n: S6 mL Na2S203 0,1N chudn d6 mau c6 (NH4)2S.

- m: S6 mg clia H2S twong ¢ng vé&i 1mL iod 0,1N (m = 1,7).

- V: 86 mL dung dich (NH4),S dem chuan dd. T& dung dich (NH4).S
trén, sau khi da biét lwgng twong trng H2S, pha bang dung dich hap thu dé cé
1mL véi 0,010mg H2S.

Dung dich FeCls 1%: Can 1g FeCls khan pha vao trong 100 mL nwéc
cat. Dé tranh thuy phan, nguwdi ta phai thém mét it acid hydrochloric (d =1,19).

Dung dich p-amino dimethyl anilin:

Dung dich methyl da cam 0,5%: Can 0,59 methyl da cam cho vao binh
dinh mtrc dung tich 100mL, thém nwéc cat dén vach. Dat vao néi cach thuy
50 — 60°C cho tan hét.

Dung dich p-amino dimethyl anilin: 14y binh nén dung tich 50mL cho
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m

vao 10mL dung dich methyl da cam 0,5% va 20mL dung dich acid
hydrochloric (d = 1,19). Lac déu, cho tiép vao 5g bot kém. Ho binh noén trén
ngon Ira. Hoi hydrogen thoat ra va dung dich trdng dan. Khi con lai kém chwa
tan hét, thém vao mét it acid hydrochloric da pha lodng 1:3. Qua trinh khir kéo
dai 15 dén 30 phut. Dung dich dem loc qua béng thuy tinh, cho vao dich loc
trén 10mL HCI (d = 1,19) va 5,3mL dung dich FeCls. Dung dich tr& nén mau
vang. Bao quan ché t6i va lanh. Dung trong 3 thang.

2.4. L4y mau, bdo quan va van chuyén mau:
a. Lay méu:

D6 6mL dung dich hap thy vao 6ng hap thu Gelman, I&p vao may lay
mau, bat may véi lwu lweng 0,5L/phit. Tdng thé tich 1y mAu 15 — 20L.

- Van chuyén méu:

Van chuyén mau bang cac phwong tién phi hop, mau phai dwoc dit
trong cac thung clrng bang chat déo hodc kim loai dwoc chén 16t cin than,
tranh @6 vo. '

- Bao quan:

Bao quan noi mat, tranh d6 vér. Néu chwa phan tich ngay dwoc thi nén
bado quan mau trong ngdn mat td lanh (4 - 8°C).

2.5, Cac bwérc tién hanh:
- Pha thang mau chuan:

Thang mau: Chuan bj 7 éng nghiém ciing c&, pha theo bang sau:

O

Sé6ng | 0 1 2 3 4 5 6

Dung dich (mL)

Dung dich tiéu chuan 0 | 0,025 0,05 | 0,10 | 0,20 | 0,40 | 0,60
1mL = 0,01mg H2S

Dung dich hap thu 3| 2975 | 295 | 29 | 28 | 26 | 24

Dung dich p-amino 0,5 0,5 0,5 0,5 0,5 0,5 0,5
dimethyl anilin

Ham lwong HzS (mg) 0 |0,00025 | 0,0005 | 0,001 | 0,002 | 0,004 | 0,006
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- Phan tich mau thoe:

Lay 3mL dung dich da hap thu, thém vao 0,5mL dung dich p-amino
dimethyl anilin. LAc déu. Sau 10 phat so mau vé&i thang mau chudn hodc do

trén may quang ké (UV - VIS) & bwédc séng 660nm.
2.6. Tinh két qua:
Nong dé hydro sulfide trong khéng khi dwoc tinh theo céng thirc:
a.b

v.Vo
Trong dé:
- C: Ndng dé hydro sulfide trong khéng khi (mg/L).

- a: Lwong H2S (rng v&i thang mau hodc dd thi mau chuén (mg).

- b: Dung dich hap thu dem duing (mL).
- v: Thé tich dung dich hap thu lay ra phan tich (mL).

- Vo: Thé tich khéng khi lay mau quy vé diéu kién tiéu chuan (L).
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Phu luc 31
KY THUAT XAC PINH KEM OXIDE (ZnO) -

PHUONG PHAP NHIEU XA TIA X

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cla Bo trrdng BO Y té)

1. Nguyén ly

Lay mau kém oxide trong khéng khi mang loc polyvinyl chlorid (PVC)
hodc PVC-acrylonitril. Sau d6 phan tich mau truc tiép trén mang loc sap dat
trén gia git® mau XRD, trén may nhiéu xa boét tia X, trang bi v&i 6ng tia X dich
ddng va detetor nhap nhay. Quét bwdc cham, 0,02°/10 gidy. Cwdng do tich
hop v6i trir nén. Song song do mau chuan va mau trdng. Dwa vao cuwéng do
binh thwdng (nhiéu xa) do dwoc clia mau thr, cac mau chuan, cac mau trang,
thé tich khong khi clia mau thi, tinh dwoc néng d6 kém oxide trong thé tich
khéng khi da lay mau.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:

- B6 lay mau: Mang loc polyvinyl chloride (PVC) hodc PVC-acrylonitril,
dwerng kinh 25mm, ¢& 16 0,8um, casset loc 3 manh.

- May l1ay mau, lwu lwong 1 - 3L/phut.

- May nhiéu xa bot tia X trang bi v&i 6ng tia X dich déng va detector
nhap nhay.

- MAu d6i chiéu (mica, da Arkansas hodc chuan én dinh khac) dé chuan
hoa dir liéu.

- May loc va binh chan khéng nhanh bén véi gia gitr mang loc 25mm.

- Can phan tich dé chinh xac 0,01mg.

- May khudy tir; bé lac hodc dau siéu am; pipet va binh dinh murc; binh
hat 4m; chai thudc thtr véi nut thuy tinh mat bang; ti sdy; chai rira
polyethylen.
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2.3. Hoa chat, thudc tha:

- Kém oxide (ZnO), cap thudc thir ACS. C& hat trung binh gitra 0,5um
va 10um.

- 2-Propanol [(CH3)2CHOH].

- Chat hat am.

- Keo dan hoac bang dinh @& dam béo b loc véi gia git XDR.
2.4. Cac bwérc tién hanh:
2.4.1. L&y méu

- Lay madu mat m& & 1 - 3L/phat, tdng thé tich 14y mau 10 - 400L.
Khéng vuwet 2mg bui trén mang loc.

2.4.2. Piéu kién phan tich

- Ky thuat: Nhiéu xa bét tia X.

- Chéat phan tich: Kém oxide tinh thé, phan tich trye tiép trén mang loc.

- XRD: Ong tia X dich ddng. Téi wu hoa cwdng do, khe 1°, Graphit don
sac, detector nhap nhay. Quét buéc cham, 0,02°/10 giay. Cwong do tich hop
v&i trir nén.

- Chuan hoa: Dich treo ZnO 2-propanol.

- Gi@i han: 50 — 2000mg méi mAu.

- Gi¢i han phat hién wéc tinh: 5 méi mau.

- D6 chinh xac (Sr): 0,06 - 0,15 véi 1mg/m?; 0,05 cho I&n hon 2mg/m?,
2.4.3. Chuén bi mau thir

- Sap dat mau hién tredng va mau trang trén gia git? mau XRD st dung
phwong phap thich hop d& dam bao mau t&i gia gitr XRD.

2.4.4. Hiéu chuan va kiém soét chét luong

- Chuén bj 2 dich treo ctia ZnO trong 2-propanol bang viéc can 10mg va
50 mg bot khé t¢i gan nhét (chinh xac) 0,01mg. Chuyén lwong t&i mét chai
thuy tinh c6 nit day str dung 1L 2-propanol.

- Treo bét trong 2-propanol béng cach s dung mot dau siéu am hodc
bé 14c siéu am trong 20 phut. Ngay Iap tirc chuyén binh t&i mot may khudy tir
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voi dau cach nhiét va thém mét que khudy vao dich treo. Lam ngudi dung

dich dén nhiét d6 phong trwéc khi rat dich 1dng.

- Chuan bi mét loat cac mang loc chuan sk dung dich treo 10 va
50mg/L. Str dung cac pipet thich hop, chuan bi mét sé lwong di cla chuin
trong ba 1an dé phd pham vi phan tich (ho&c pham vi mau néu biét). Cac
chuén & mirc 20, 30, 50, 100, 200 va 5004g.

- Dat mot bd loc trén may loc; nhéd mot vai mL 2-propanol trén bé mat
bé loc; tat may khudy va Iac that manh bang tay trong vai giay, dat chai
xubng, m& ndp va rat moét dich chat tir trung tam clia dich treo. Néu c6 nhiéu
hon dich chat mong muén dwoc rat ra, tra lai tt ca dich treo vao chai, rira
sach va lau kho pipet. Chuyén dich chét tir pipet vao phéu loc, gitr dau cla
pipet gan bé mat cla chéat 16ng, nhwng khéng nhan chim.

- Rira sach cac pipet bang 2-propanol, thao riva vao phéu. Lap lai riva
thém vai 1an.

- Hut chan khéng dé loc nhanh dich treo. Hat chan khéng cho dén khi
bé loc kho. Khong riva xubng cac bén clia phéu sau khi I6p chat dong lai &
trong chd dat dé tranh l1am xao tron. Chuyén bo loc t&i sdp d&t mau XRD.

- Thue hién cac bwdc quét trén cac chuan st dung cac pic nhiéu xa va
dieu kien may twong tw nhw déi véi mau thir. Cwong d6 két qua cho cac
chuan, I,°, Ia binh thwéng trong cac qua trinh sau day.

- Xac dinh sb lwgng tinh, I, cac mau doi chiéu trwde khi hodc sau méi
mau chuan, mau khéng biét hodc mau trang dwoc quét. ST dung pic nhidu xa
cwdrng d6 cao ¢ thé dwoe do nhanh (it hon 1% Sr). Chon mét hé sé thang
binh thwong thuan tién, N, ma xap xi twong dwong véi sé lwong tinh cho pic
mau déi chiéu. Hé sb nay khong bao gi¢r thay ddi va can dwoc st dung cho
tat ca cac phép do dwoc thwe hién trén mét may do nhidu xa cu thé.

Tinh toan va ghi lai cwdng dé binh thwong, 1k°, cho cac pic chat phan
tich hodc bac trén mdi mau thte, mau trdng hién trwdng, mau trang phwong
tién va mau chuan:
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Cht y: Binh thwdng hoa mau cwdng dd mau dbi chiéu dén bu cho dod
tréi 1au dai trong cwéng d6 6ng tia X. Néu do cwdng d6 6n dinh, cac mau déi
chiéu cé thé dwoc chay tan suét it hon. Trong trwdng hop nay, cwong do
thuan chét phan tich, Ik, nén dwoc binh thwéng hoa véi cwong dd dbi chiéu
do dwoc gan day nhat.

- Chudn bi mét dd thj chudn (Ix° so v&i pg chat phan tich).

Cht y: D6 lap lai kém cho thay sai sét trong k§ thuat chuan bi mau va
nén thwe hién cac chuadn méi. Cac div liéu cdn nadm doc mét dwdng thang.
Binh phwong téi thiéu trong lwong (1/62 trong lwong) 1a thich hop hon. Po
cong c6 thé dwoc loai bd béng viéc hiéu chinh d6 hap thu dwa trén hé sé hap
thu khéi lwong clia chét phan tich.

- Xac dinh dé déc ban dau m, trong phan tuyén tinh ctia dd thi chuan
trong cac sé dém dwoc/ug. Diém cét , b, cla dwdng thang véi truc ix° nén vao
khoang O.

Cha y: Mét diém cat gia tri @m I&n chi thi mét 16i trong viéc xac dinh
nén. Piéu nay cé thé phat sinh tr do sai dwérng nén hodc tir nhiéu cua giai
doan khac tai goc do dworng nén. Mot diém cat gia tri dwong I&n cho biét mot
16i trong xac dinh dwérng nén hodc mot tap chat dwoc bao gdm trong pic do
duorc.

2.4.5. Do trén may

- Nhan mét lweng nhiéu xa tia X quét (gidi han réng 2 theta) clia mau
dé xac dinh sw hién dién cia ZnO va bat ky nhiéu ma tran nao. Céc pic nhiéu
xa dw kién nhv sau:

Pic ZnO (2-Theta @)
Cép 1 Cép 2 Cép 3
36.26 31.75 34.44

- Phan tich cac bo loc mau theo quét - bwdc pic nhiéu xa khéng cé can
nhiéu cwéng dd Ion nhat clia kém oxide va xac dinh cwéng do tich hop. Do
nén trén mdi bén cla pic cho mét niva thei gian st dung dé quét pic va thém
cac sd dém dwoc tir mdi bén cho mot tdng sbé (trung binh) nén. Xac dinh vj tri
2-theta ctia nén cho tirng mau. S6 dém tinh hodc cwong do, Iy, 1a sw khac biét
gitra s6 dém tich hop pic va sb dém nén tdng s6. Cwong do tinh 1a binh

thwong dé nhan duoc Ix.
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- Quét tirng mau trang hién trwdng trén cling gidi han 2-theta da st
dung cho viéc phan tich. Nhitng phan tich phuc vu chi d& xac minh rang 6

nhiém cla cac bd loc da khdng xay ra. Pic chat phan tich nén khong dwoc
xuat hién.

2.5. Tinh toan két qua:
N6ng dé ctia ZnO trong khéng khi la:
(ix—b)

C= , mg/m?
m.V
Trong do:
C: Nong dé clia ZnO trong khéng khi (mg/m?).
Ix: Cwérng d6 binh thwerng hoa cho pic mau thir.
B: S6 cat (chdn) cla dwéng chuan (1 so véi trong lwong-W).
M: D6 dbc ban déu clia d6 thi chuan (sb dém dworc / pg).

V: Thé tich khong khi da 14y mau (L).
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Phu luc 32

KY THUAT XAC BINH MANGAN (Mn) VA CAC HOP CHAT -

PHUWONG PHAP SO MAU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cla B6 trirong B Y té)

1. Nguyén ly

Khi cho Mn tac dung vé&i amoni persulfat véi sw ¢c6 mat clia bac nitrat
lam xuc tac thi Mn sé chuyén thanh acid manganic.

2MnSO4 + 5(NH4)2S208 + 8H20 = 2HMnO4 + 5(NH4)2S04 + 7H2S04

Két qua clia phan (rng trong dung dich xuat hién mau tim. Cwéng do
méau dwoc so sanh véi thang mau.

Phwong phap nay bj sat gay can tré, khi thém HsPOs thi tranh dwoc
anh hwéng.

P6 nhay cua phwong phap: 0,8ug/3mL.
2. Phwong phap
2.1. Loai mau: Khi.
2.2, Thiét bj, dung cu:
- May 14y mau, lwu lwong 2L/phdt.
- DAu ldy mau: gidy loc 37mm, casset 3 manh.
- Binh cau 250mL va 200mL, c6c 25mL, pipet 1,5mL.
- N&i cach thuy, ndi cach cat.
- Ong so mau.
- Nhiét ké, gidy loc, bat sir dwong kinh 30 va 50mm.
2.3. Héa chat va thuéc ther:

Phai st¢ dung cac hoa chét loai "tinh khiét hoa hoc" (TKHH) hoac tinh
khiét phan tich (TKPT).

- Dung dich tiéu chuén: trong mot binh cau 250mL nhé vao 23,75mL
dung dich KMnO4 0,1N tlr buret. Thém 20mL dung dich H2SO4 1:9 (10%).
Trén buret khac chira dung dich H202 0,3% nhé vao binh ciu trén dén khi
mat mau KMnO4. Thém nwéc vira di 250mL ldc déu, 1mL dung dich nay (A)
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chtra 0,1mg Mn, pha lodng dung dich ra 10 lan bang H2SO4 10% dé c6é dung
dich (B) 1mL chtra 0,01mg Mn. Dung dich 6n dinh trong mét tuan.

- Acid sulfuric (H2S04) d = 1,82 pha loang 1:9.
- Acid oxalic (HOOCCOOQOH) 8%.

- Hén hop acid sulfuric va acid oxalic (H2SO4 d = 1,82 cho vao acid
oxalic 8% theo ti 1& 1:1 thé tich (pha khi dung).

- Amoni persulfat (NH4)2S20s hodc kali persulfat K2S20s. Néu 1a amoni
persulfat thi dung loai két tinh khong chay nwérc.

- Acid phosphoric dac (HaPOa ).
- Bac nitrat (AgNO3) dung dich 1%, pha lodng 100 lan khi lam.
- Kali persulfat dung dich 0,1N (chinh xac).

2.4. Cac bwore tién hanh

2.4.1. LAy mau

N6i dau lay mau vao may lay mau bang dng mém, lay mau & lwu lwong
2L/phat, théi gian lay mau téi thiéu 20 phat:

2.4.3. Xay dung dwong chuén

L4y 8 6ng nghiém so mau:

Ong sb

0 1 2 3 4 5 6 7
Dung dich (mL)
DD tiéu chuan 0,01mg 0 0,08 | 0,1 0,2 0,4 0,6 0,8 1,0
Dung dich H2S04 10% 3 292 | 29 | 28 | 26 | 24 | 22 | 2,0
Dung dich AgNO3 1% 0,3 0,3 03 0,3 0,3 0,3 0,3 0,3
Dung dich HsPO4 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1
Ham lwong Mn (ng) 0 0,8 1 2 4 6 8 10

Thém vao méi 6ng cla thang mau (ca déng phan tich) mét it tinh thé
kali persulfat (dung dau diia thuy tinh bet) khudy déu cac 6ng, dit vao noi
cach thuy 70°C trong 5 phut. Lam lanh cac éng so mau. C6 thé so mau bang

may, bwéc séng 540nm.
9

2.4.4. Phan tich mau
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- L4y giay loc ra khéi casset, cho vao chén s hodc bat str, nung hodc
dét cho gidy chay hét.

- Pha hén hop acid. Cho 0,5mL hén hop acid vao bat st, tron déu roi
dat 1én ndi cach cat, dun néng tr 20 - 30 phut dén khi sti bot ciia CO2 va CO
do acid oxalic bi pha huy va c6 khéi trang SOs béc ra.

- Lam lanh bang cach rét vao chén 1mL nwéc cét.

- Loc dung dich vao mét 6ng dong, trang chén bing 2mL nwéc cét,
trén déu dung dich réi do téng sb dung dich.

- Ly dung dich ra so mau khi cho di cac thubc thir can thiét. Lay 1mL
dung dich, thém H2S04 10% a0 3mL rdi thém 0,3mL dung dich AgNO3 1%,
0,1mL dung dich HsPO4 lac déu. Thém mét it kali persulfat vao 6ng - cho
cling moét luc véi thang mau.

2.5. Tinh toan két qua
Nong d& mangan (Mn) trong khéng khi tinh theo céng thirc:

a.b

v.\Vo

Trong do:

- C: Nong dd mangan (Mn) trong khéng khi (ng/L).

- a: Ham lwgng mangan (Mn) twong dwong véi thang mau (ug).
- b: Téng thé tich dich da loc dwoc (mL).

- v: Dung dich lay ra phan tich (mL).

- Vo: Thé tich khéng khi lay mau quy vé diéu kién tiéu chuan (L).
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Phu luc 33
KY THUAT XAC BINH METHANOL (CH3OH) -

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia Bo trirdng Bo Y té)

1. Nguyén ly

Methanol trong khéng khi dwoc hap phu vao trong éng silicagel. Sau
d6 mau dwoc gidi hap bang dung dich thich hop rdi bom |&n hé théng sac ky
khi theo mét chwong trinh nhiét dé 16 cét phi hop. Qua trinh rira gidi mau
phan tich ra khdi cét tach dwoc phat hién bang detector FID, tin hiéu dwoc
ghi lai bang séc ky db. Trén co s& dé I&n cha dién tich hay chiéu cao pic cla
mau thlr va chuan, thé tich mau khéng khi da lay, tinh dwoc ndng do
methanol cé trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwvu lwong 0,02 - 0,2L/phut.

- Pau lay mau (6ng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
8mm, dwdng kinh trong (ID) 4mm, hai dau han kin, cé chra hai phan than
hoat (trwéc: 100mg; sau: 50mg) ngdn cach b&i mét nat x6p urethane 2mm.
M6t nat béng thuy tinh silylated & phan dau va nut xép urethane 3mm & phan
dau sau cla 6ng than. Cac 6ng nay cé ban san.

- May séc ky khi, detector ion héa ngon Itba, may tinh va cot sac ky
mao quan Rtx-35 hodc twong dwong.

- Bé siéu am.
- Ong tiém mau tw déng véi nap co 16t PTFE.
- Xy lanh 10pL va cac c& khac néu can, chia vach t&i 0,1pL.
- Binh dinh mtrc cac c& khac nhau.
2.3. Héa chat va thuéc thir:
- Methanol (CH3OH), cép sac ky.

- Nwéc da cat va lam tinh khiét. /@ 2
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- Isopropanol [(CH3).CHOH] (IPA), cap séc ky.
- Khi heli, tinh khiét.

- Khi hydro, tinh khiét,
- Khéng khi da nén, loc.
- Dung dich giai hap: 5% isopropanol trong 95% nwéc cét.

- Dung dich chuan géc, 2ug/mL. Thém 25,3uL methanol (CH3OH) t&i
10mL dung dich giai hap.

Chu y dic biét: Methanol 1a chat dé chay nd, doc hai v&i dwong tidu
héa va dwdng hé hap. Isopropanol dé chay, nguy co gay héa hoan. Thao tac
cac chéat nay trong ti hét.

2.4. Céac bwérc tién hanh
2.4.1. Ly méu

- Bé cac dau cla 6ng lay mau ngay trwdc khi ldy mau, Cam véi éng
mém va néi v&i may 1ay mau.

- LAy mau & lwu lwong 0,02 - 0,2L/phat, tng thé tich lay mau 1 — 5L.

- Pay ndp cla 6ng lay mau v&i cac nap chat déo va déng goi an toan
dé van chuyén.

2.4.2. Piéu kién sdc ky
- May sac ky khi, FID.
- Nhiét d6 budng bom mau: 250°C.
- Nhiét dé detector: 300°C.
- Nhiét do coét: 50 t¢i 90°C (8°C/phdat) (Ti 1é chia 10:1).
- Thé tich tiém mau: 1L,
- Lwu lwong khi mang He: 2,6mL/phut.

- Cot ky mao quan kich thwée 30m x 0,53mm ID, bé day film 3um
diphenyl 5% dimethyl polysilozane 65%, Rtx-35 hodc twong dwong.

- Gidi hap: 1mL nwd&clisopropanol (95:5).
2.4.3. Xay dung dwong chuén va kiém soat chét luong

- Dung dich chudn methanol trong nwéclisopropanol (95:5).
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- Chudn hang ngay véi it nhat sau néng dd chuén lam viéc trén gidi han
quan tdm. Ba chuan (trong mirc nhan déi) nén ndm trong gi¢i han tir LOD t6i
LOQ.

a. Thém lwgng da biét ctia dung dich chudn gbc véi nwéclisopropanol
(95:5) vao binh dinh mirc 10mL va pha loang t&i vach.

b. Phan tich cling v&i mau th va mau tréng.

¢. Chuan bj dd thj chuan (dién tich pic hodc chiéu cao pic clia chat phan
tich v&i lwgng mg methanol).

- Xac dinh hiéu qué giai hap (DE) it nhat mét 1an cho méi 16 éng silicagel
str dung cho lay mau trong gi¢i han chudn. Chuan bj ba 6ng 4y mau tai mdi
sau mirc cong v&i ba mau trang.

a. Chuyén va thao bé phan hap phu phia sau ctia 6ng lay mau thir va
trang.

b. Tiém moét mét lwong da biét cia dung dich chudn gbc truc tidp Ién
phan chat hap thu phia trwéc ctia méi dng silicagel.

c. P& cac 6ng can bang khi trong vai phat, rdi day nat cac dau éng va
cho phép dé yén qua dém.

d. Gidi hdp mau thir va phan tich cling v&i chuan va mau trang.

e. Chuén bi db thi ciia DE (hiéu qua gidi hap) véi mg chat phan tich da
thu hoi.

- Phan tich 3 mau mu, kiém soat chat lwgng va 3 mau phan tich dé dam
bdo rang db thi chuan va dd thi hiéu qua gidi hap & trong kiém soat.

2.4.4. Phan tich mau
- Dung dich chun methanol trong nwéclisopropanol (95/5).

- Chuan hang ngay véi it nhat sau ndng dd chudn lam viéc trén gidi han
quan tdm. Ba chuén (trong mirc nhan déi) nén ndm trong gidi han tir LOD t&i
LOQ.

a. Thém lwong da biét cha dung dich chudn gbc véi nwdclisopropanol
(95/5) vao binh dinh mirc 10mL va pha loang t&i vach.

b. Phan tich cung v&i mau thir va mau trang.
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c. Chuan bj dd thj chuan (dién tich pic hodc chidu cao pic clia chat phan
tich véi lwong mg methanol).

- Xac dinh hiéu qua gidi hap (DE) it nhat mét lan cho méi 16 6ng silicagel
str dung cho l&y mau trong gi¢i han chuan. Chuan bj ba 6ng 14y mau tai méi
sau murc cong v&i ba mau trang.

a. Chuyén va thao bd phan h&p phu phia sau clia éng I4y mau thir va
trang.

b. Tiém mot mot lwgng da biét cha dung dich chudn gbc trwec tiép Ién
phén chéat hap thu phia trwéc clia méi 6ng silicagel.

c. Dé cac éng can bang khi trong vai phut rdi day nat cac dau éng va cho
phép dé yén qua dém.

d. Giai hap mau thd va phan tich cling véi chudn va mau tring.

e. Chuén bj do thj clia DE (hiéu qua gidi hap) v&i mg chat phan tich da
thu hoi.

- Phan tich 3 mau mu, kiém soat chat lwong va 3 mau phan tich dé dam
bao rang dd thi chuén va db thj hiéu qua giai hap & trong kiém soat.
2.5. Tinh toan két qua

- Xéac dinh khoi lwgng, pg (da hiéu chinh xac dinh hiéu qua giai hap DE)
clia methanol da tim dwgc trong phan hap phu phia trwéc 6ng mau (Ws) va
phia sau 6ng mau (W) va trung binh phan hap phu mau tring phia trwéc
éng (By) va phia sau 6ng (Bb).

Ghi cha: Néu Wy, > W10, théng bdo rang cé sw qua tai 6ng 1ay mau va
c6 thé mat mau.

Tinh ndng dd, C, clia methanol trong thé tich khéng khi da lay mau, V
(L):
(Ws + Wp — Bs — Bp)

C= , (mg/m?)

Trong dé:
C: Néng dé methanol trong khéng khi (mg/m?3).
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Wr: Khéi lgng clia methanol trong phan hap phu trwédc éng mau

(H9).
Ws : Khéi lwong clia methanol trong phan hap phu sau 6ng mau (ug).

Br. Khdi lwong trung binh clia methanol trong phan hap phu mau
trang trwdc 6ng (ug).

Bb: Khdi Iwgng trung binh clia methanol trong phdn hap phu mau
trang sau 6ng (ug).

V: Thé tich khéng khi 1ay mau (L).
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Phu luc 34
KY THUAT XAC BINH METHYL ACETAT (CH3COOCH:) —

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia BO truéng Bo Y té)

1. Nguyén ly

Methyl acetat trong khong khi dwoc hdp phu vao trong tuyp chat thu
than hoat tinh. Sau d6 mau dwoc gidi hap bang dung méi thich hop rdi bom
l&n hé théng sac ky khi theo mét chwong trinh nhiét d6 16 ¢ot phu hop. Qua
trinh rtra gidi mau phan tich ra khéi cét tach dwoc phat hién bang detector
FID, tin hiéu dwoc ghi lai bang séc ky dd. Trén co s& dé I&n cla dién tich
hay chiéu cao pic clia mau thir va chuén, thé tich mau khong khi da Iy, tinh
dwoc ndng dd6 methyl acetat cé trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwu lweng 0,02 - 0,2L/phut.

- Pau lay mau (éng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
6mm, dwdng kinh trong (ID) 4mm, hai dau han kin, c¢é chira hai phan than
hoat (trwdc: 100mg; sau: 50mg) ngdn cach b&i mét nut xép urethane 2mm.
M6t nut béng thuy tinh silylated & phdn dau va nat xép urethane 3mm & phan
dau sau ctia 6ng than. Cac 6ng nay co6 ban san.

- Chét l1am lanh, da dwoc déng tui.
- May séc ky khi, trang bi v&i FID, may tinh va cét sac ky.
- Lo 2mL bang thiy tinh, ndp ép c6 16t mang ngan PTFE.
- Xy lanh 10pL va cac ¢& khac néu can, chia vach t&i 0,1uL.
- Pipet 1mL, chia vach t&i 0,1pL.
- Binh dinh mdrc 10mL.
2.3. Héa chat va thuéc thie:

- Methyl acetat (CH3COOCHS;), tinh khiét phan tich.
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- Carbon disulfide (CS2), cap sac ky.
- Khi heli tinh khiét.
- Khi hydro, tinh khiét.
- Decan, tinh khiét phan tich, hodc chudn ndi phu hop khac.
- Khéng khi da nén, loc.

Chu y dac biét: Carbon disulfide 1a doc hai va nguy co chay nd. Thao
tac trong tG hét.

2.4. Cac buwére tién hanh
2.4.1. L&y méu

- Bé cac dau cua bng lay mau ngay trwdc khi ldy mau, cdm vao éng
mém va ndi v&i may lay mau.

- Lwu lwgng 18y mau 0,01 - 0,2L/phut, tdng thé tich 1y mau 0,2 — 10L.

- Day nap 6ng ldy mau v&i cac mii chat déo va déng goi an toan dé van
chuyén v&i chat lam lanh da déng tui.

2.4.2. Piéu kién sdc ky
- Nhiét d6 budng bom mau: 250°C.
- Nhiét d6 detector: 300°C.

- Nhiét d6 cot tach: Nhiét do ban dau 35°C gitr trong 2 phut, sau do ting
dan t¢i 150°C véi tbe do tang 10°C/phut va gilr trong 1phuit.

- Thé tich tiém mau: 1pL.
- Lwu lwgng khi mang (He): 1mL/phut.

- Cot mao quan, DB-wax, kich thwéc 30m x 0,32mm ID, dé day phim
Tum.

- Chiét xuat: 1mL CS:.
2.4.3. Xay dung duong chuén va kiém soét chat luong
- Dung dich methyl acetat trong CSs.

- Chuén hang ngay véi it nhat sau ndng dé chuan lam viéc trén gii han
2 t&i 2000ug chéat chuan phan tich méi mau.

a. Thém mot lwong da biét cla chuan vao CS, trong binh dinh mdrc
10mL va pha loéang t&i vach.
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b. Phan tich cuing v&i mau thlr va mau trang.
c. Chudn bj d6 thi chuan (cla dién tich pic véi lwong ug Methyl acetat)

- Xac dinh hiéu qua giai hap (DE) it nhat mét I1An cho méi 16 than hoat
dwoc st dung cho ldy méu trong gi¢i han chuan. Cr ndm murc trong thang,
chuan bi ba éng céng véi ba mau trang.

a. Chuyén va thao bé phan chat hdp phu phia sau cia 6ng ldy mau
trang.

b. Tiém mot lwong da biét clia chat phan tich hodc dung dich chudn cuia
chat phan tich trong CS;, trwe tiép 1én phan chat hap thu phia trwdc véi mot
xy lanh microlit.

c, Pay nap 6ng. Dé yén qua dém.

d. Giai hap va phan tich cling véi cac chuan lam viéc.

e. Chuan bj d6 thj ctia DE (hiéu qua gidi hap) v&i ug chat phan tich da
thu hoi.

- Phan tich song song 3 mau mu spikes kiém soat chat lwong va 3 mau
phan tich spikes d& dam béo ring dbd thi chudn va db thj hiéu qua giai hap &
trong kiém soat.

2.4.4. Phéan tich mau

- Dt cac phan hap phu phia trwdc (bao gébm ca nat béng thady tinh) va
phia sau ctia mdi 6ng lay mau trong cac lo riéng biét.

- Thém 1,0mL CS; t&i méi lo va gén nap kep an toan t&i méi lo.
- Cho phép dé yén 30 phut vai thinh thoang lac khudy.
- Dat ché d6 may sac ky khi nhw muc 2.4.2. Diéu kién séc ky.

- Tiém mau chéat 1dng bang tay st dung ky thuat day dung méi hoic
bang tiém mau tw dong.

Chu y: Néu dién tich pic vwot trén gi¢i han tuyén tinh clia cac chuln
lam viéc, pha loang, phan tich lai va ap dung hé sé pha lodng trong tinh toan.

- Po dién tich pic.
2.5. Tinh toan két qua

- Xac dinh khéi lwong, g (da hiéu chinh xac dinh hiéu qua giai hap)
clia methyl acetat da tim dwgc trong phan hap phu phia trwdc 6ng mau (W)
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va phia sau 6ng mau (Ws) va trung binh phan hap phu mau tring phia trwéc
éng (Bt) va phia sau éng (Bb).

Ghi chu: Néu Wy > Wy/10, théng bao réng cé sw qua tai éng ldy mau
va co6 thé mat mau.
Tinh ndéng dd, C, clia methyl acetat trong thé& tich khong khi da 14y
mau, V (L):
(Wt + Wp — Bt — Bo)
C= , (mg/m?)

Trong do:
C: Nong dé methyl acetat trong khéng khi (mg/m?3).

We Khoi lwgng clia methyl acetat trong phan hap phu phia trwéc éng
mau (ug).

Whe: Khéi Iwgng clia methyl acetat trong phan hap phu phia sau éng
mau (ug).

Bi: Khéi lwgng trung binh clia methyl acetat trong phan hap phu mau
trang phia trwéc éng (ug).

Bo: Khdi lwgng trung binh clia methyl acetat trong phan hdp phu mau
trang phia sau 6ng (ug).

V: Thé tich khéng khi lay mau (L).
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Phu luc 35
KY THUAT XAC DINH NHOM (Al) VA CAC HOP CHAT -

PHUONG PHAP PHO HAP THU NGUYEN TUF (AAS)

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cda Bo truréng Bo Y té)

1. Nguyén ly

Phwong phap nay dwgc ap dung dé xac dinh nhém (aluminium) va cac
hop chét trong khéng khi méi tredng lao déng.

Dwéi nang lwong cla hén hgp khi khéng khi va acetylen, cac ion
nhém dwoc nguyén tir héa va hap thu anh sang don sic do dén nhém phat
ra & bwoc song nhéat dinh. Ty 1& ham lwgng nhém trong mau va do hép thu
quang trong vung tuyén tinh sé cho phép tinh toan két qua phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- May lay mau, lvu lwong 1 — 3L/phut.
- Gidy loc 37mm, casset 3 manh.
- Binh dinh mdrc 10mL, 100mL.
- Pipet 1mL, 5mL, 10mL.
- Ong dong 1L.
- Lo thay tinh 2mL.
- Can phan tich, d6 chinh xac 0,1mg.
- May quang phé hép thu nguyén ti.
2.3. Hoa chat va thubc thi:

- HNO3 10%: Thém 100mL HNOs vao 500mL nwéc cat va pha loang
thanh 1L dung dich.

- Dung dich chuan nhém: Dung dich géc 1000pug Al/mL pha lodng dén
néng dé yéu cau bang dung dich HNO3 1%.
e

- Gidy loc ester cellulose (0,8um).
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- Khi acetylen, cap d6 tinh khiét;
- Nwée cét.
2.4. Cac bwoérc tién hanh
2.4.1. L&y mau

Lap gidy loc vao dau casset, néi vao dau may ldy mau. Lwu lvong lay
mau 1 - 3L/ phat, téng thé tich 1Ay mau 10 — 400L.

2.4.2. Chuén bi mau

- M& casset va chuyén gidy loc c¢é chira mau can phan tich vao mét
chén chiu nhiét. Thém 6mL dung dich HNO3 dac dun & nhiét d6 140°C cho
dén khi mau dwoc cd can. Chuyén mau sang chén 16n véi dung dich HNOs
10%.

- Lam khé mau dén thé tich con lai ttr 3 - 5mL HNO3 10%.

- Chuyén dung dich sang binh dinh mtrc 10mL va thém 0,2mL dung
dich CsNO3 (50mg/mL Cs). Binh mrc bang dung dich HNO3 10%.

2.4.3. Lap duong chuén

- Lap dwong chuén it nhat 06 diém, véi ham lwong dao ddng trong
khodng tir 0 — 1000ug (0 — 200ug/mau) trong binh dinh mirc 10mL béng dung
dich HNO3 10% va dung dich CsNO3 (50mg/mL Cs) (theo nhw muc 2.4.2).

2.4.4. Phan tich

M&u can phan tich va mau chudn dem phan tich trén may AAS véi
bwéc séng la 309,3nm.

2.5. Tinh toan két qua

Nong d6 nhém va cac hep chat dwoc tinh theo cong thirc:

Trong dé:

- C: Nong do nhém va cac hop chét dwoc xac dinh theo dwérng chuln
(mg/m?3).

- M: Ham lwgng nhém va cac hop chét cé trong mau (mg).

-
- V: Thé tich khéng khi ldy mau (m?3). V@,//
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Phu luc 36
KY THUAT XAC BINH NICOTIN -
PHUWONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cta Bo truéng B Y té)

1. Nguyén ly

Nicotin trong khéng khi dwgc hap phu vao trong éng chat thu XAD-4.
Sau d6 mau dwoc gidi hap bang dung méi thich hop rdi bom 1én hé théng
sac ky khi theo mot chwong trinh nhiét d6 16 cot phii hop. Qua trinh rira giai
mau phan tich ra khéi cét tach dwoc phat hién bang detector NPD, tin hiéu
dwoc ghi lai bang sic ky db. Trén co s& dd 16n i 1é dién tich hay chiéu cao
pic clla mau thir va chuén so véi dién tich hay chidu cao ctia pic ndi chudn,
thé tich mau khong khi da Iy, tinh dwgc ham ndng dé nicotin ¢é trong mau
khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2, Thiét bj, dung cu:
- May lay mau, lwu lwong 1L/phat.

- Dau 1ay méu (6ng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
6mm, dwdng kinh trong (ID) 4mm, hai dau han kin, cé chira hai phan than
hoat (trwéc: 100mg; sau: 50mg) ngén cach b&i mot nat xép urethane 2mm.
Mot nut béng thuy tinh silylated & phan dau va nut x6p urethane 3mm & phan
dau sau cla éng than. Cac 6ng nay co ban san.

- May sac ky khi, detector nito - phosphor, may tinh va cot sic ky mao
quan Rix-5® hodc twong dwong.

- Bé 14c siéu am.

- Lo tiém mau tw déng, v&i ndp cé 16t mang ngdn PTFE.

- Xy lanh 10pL va cac c& khac néu can, chia vach t6i 0,1pL.
- Binh dinh mirc cac c& khac nhau.

- Pipet cac c& khac nhau.

- Cac go6i chat lam lanh.

/@ -
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2.3. Héa chat va thuéc thue:
- Ethyl acetat (CHsCOOC:Hs), cap sic ky.
- Triethylamin [(C2Hs)sN], cép thubc thir.

- Dung dich giai hap (dung dich ethyl acetat da bién ddi) triethylamin
0,01% trong ethyl acetat.

- Dung dich chuén géc cp mét nicotin (1,0mg/mL). Pha loang 100mg
chudn nicotin t&i 100mL véi dung dich giai hap.

- Dung dich chuén géc cép hai nicotin (10,0pg/mL). Pha lodng 1mL
dung dich chuan géc cap mét nicotin t&i 100mL véi dung dich gidi hép.

- Dung dich chuén géc cip mét quinolin (chuan ndi) (1,0mg/mL). Pha
lodng 100mg quinolin t&¢i 100mL v&i dung dich gidi hap.

- Dung dich chuén géc cép hai quinolin (100pug/mL). Pha loédng 10,0mL
dung dich chuan géc cap mét quinolin t&i 100mL véi dung dich giai hap.

- Khi heli, tinh khiét.
- Khi hydro, tinh khiét.
- Khéng khi da nén, loc.

Chu y: Nicotin a chat doc than kinh, tranh hit, nudt hay tiép xuc véi da.
Quinolin gay kich (ng mat. Ethyl acetat & chat dé chay nd. Triethylamin I3
chat kich tng mét, da, va dwéng ho hap. Thao tac cac chat nay trong ta hét.

2.4. Cac bwérc tién hanh
2.4.1. L4y mau

- Bé cac dau cla bng lay mau ngay trwédc khi ldy mau, cdm vao éng
meém va nbi v&i may lay mau.

- Lay mau & lwu lwong 1,0L/phat, tdng thé tich 14y mau 60 — 400L.

- Pay éng lay mau bang ndp chét déo va dong goi an toan dé van
chuyén. Bao vé mau khai tiép xuc véi anh sang.

2.4.2. Piéu kién sac ky
- May sac ky khi, NPD.
- Nhiét d& bubng bom mau: 200°C.
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- Nhiét d6 detector: 300°C.

- Nhiét d6 cot tach: Nhiét dd ban dau 60°C, sau dé tang dan tai 200°C
v&i téc d6 tang 20°C/phut va gitr trong 3 phit.

- Thé tich bom mau: 1pL.
- Lwu lwong khi mang (He): 2,4mL/phdt.

- Cot mao quan, kich thuwéc 30m x 0,32mm ID, bé day phim 1um pha
lien két diphenyl 5% dimethyl polysiloxan 95%, RTX-5® ho3c twong duwong.

- Giai hap: 1mL ethyl acetat véi triethylamin 0,01%.
2.4.3. Xay dung duwong chuén va kiém soét chét lvong
- Chuén héa bang dung dich nicotin trong dung dich giai hap.

- Chuén hang ngay véi it nhat sau ndng d6 chudn lam viéc trén gidi han
quan tam.

a. Thém mot lwgng da biét clia dung dich chuan gbc nicotin vao 1mL
dung dich gidi hap trong cac lo riéng biét.

b. Thém mét lwong da biét cla dung dich chudn noi gbc cap hai
quinolin bang v&i lwong da str dung trong pha mau thi t&i méi lo.

c. Pay kin lo v&i nut cé 16t mang ngan PTFE.
d. Phan tich cling v&i mau thty va mau trang.

e. Chudn bj db thi chudn (ti I& ctia dién tich pic nicotin/quinolin vé&i
lwong pg nicotin).

- Xac dinh hiéu qua giai hap (DE) it nhat mét 1an cho méi 16 6ng chat
hap phu XAD-4 dwoc str dung cho ldy mau trong gi¢i han chudn. Chuén bi
ba dng ldy mau tai méi 6 mirc cong v&i ba mau trdng phwong tién.

a. Chuyén va thao bé phan chat hap phu phia sau ctia 6ng lay mau.

b. Tiém moét mét thé tich da biét ctia dung dich chuan gbc (nicotin) triec
tiép 1&n phan chat hap thu phia trwéc clia mdi 6ng XAD-4.

c. Cho phép cac éng dé can bang khéng khi trong vai phut, sau do day
mii cac dau éng va dé yén qua dém.

d. Giai hap cac mau va phan tich cling v&i cac chuan va mau trang.

e. Chudn bj db thi ctia DE (hiéu qua giai hap) v&i g nicotin da thu hdi.
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- Phan tich 3 mau mu spikes kiém soat chat lwgng va 3 mau phan tich
spikes d& dam bao rang dé thi chun va db thi hiéu qua giai hdp DE & trong
kiém soat.

2.4.4. Phan tich mau

- Dat cac phan hap phu phia trwdc (bao gdm ca nit bong thly tinh) va
phia sau ctia méi 6ng lay mau trong cac lo riéng biét. Thao bé cac nat béng
thlly tinh & gitka va phan sau éng.

- Thém 1mL dung dich gidi hap (ethyl acetat da bién ddi) t&i méi lo.

- Thém cac phan (10 - 50uL) clia cac dung dich chudn néi gbc cép hai
quinoline cho ca hai cac lo dung dich chuén va dung dich thir va gan cac nép
ép cb 16t mang ngan PTFE.

Luu y: Xac dinh mire d6 gan dung cua nicotin sé& c6 trong mau thtr va
thém mét lwong twong tw quinoline. Khéi thude trong méi trweng thwerng cé
mirc dd nicotin thap. Hoat dong thuéc trir sau thudng cé mirc do twong ddi
cao.

- Dat cac lo trong bé I3c siéu &m trong 30 phut d& hé tro giai hap.

- Dat ché dé may sac ky khi nhw muc 2.4.2. Piéu kién séc ky.

- Tiém 1uL phan mau thir bang tay s dung ky thuat ddy dung méi hodc
bang tiém mau tw dong.

Chi y: Néu dién tich pic vwot trén gi¢i han tuyén tinh cla cac chuén
lam viéc, pha lodng, phan tich lai va ap dung hé s6 pha loang phu hop trong
tinh toan.

- Do dién tich pic va tinh ti 1& dién tich pic nicotin v&i dién tich pic
quinolin.

2.5. Tinh toan két qua

- Xac dinh khoi lvgng, pg (da hiéu chinh xac dinh hiéu qua giai hap)
cla nicotin da tim dwgc trong phan hap phu phia trwédc éng mau (Wy) va
phia sau 6ng mau (Wp) va trung binh phan hap phu mau tring phia trwdc
éng (By) va phia sau 6ng (Bb).

Ghi cht: Néu Wy > W10, théng tin c6 sw qua tai dng 14y mau va co
thé mat mau.
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Tinh nbéng d8, C, cla nicotin trong thé tich khéng khi da 1ay mau, V

(L):
(Ws + Wy — Br — Bb)
C= , (mg/m?)
V
Trong do:

C: Nong db nicotin trong khéng khi (mg/m?).

W Khéi Iwgng cla nicotin trong phan hap phu phia treéc éng mau
(Hg).

Ws: Khéi lwong cda nicotin trong phdn hap phu phia sau ng mau (ug).

B Khéi lwong trung binh cla nicotin trong phan hap phu mau tring
phia trwéec 6ng (ug).

Bb: Khoi Igng trung binh clia nicotin trong phdn hap phu mau tring
phia sau 6ng (ug).

V: Thé tich khéng khi ldy mau (L).
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Phu luc 37

KY THUAT XAC BINH NITO DIOXIDE (NO.) -

PHUONG PHAP SO MAU

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
clia Bo truéng Bo Y té)

1. Nguyén ly

Phwong phap do mau dwa trén phan trng ctia hydro dioxonitrat (HNO2)
voi thude thir Griess - llesvay cho mét hop chat mau hdng.

Trwdc hét nito dioxide dwoc hdp thu vao dung dich natri hydroxide sau
d6 thém acid acetic dé& chuyén thanh hydro dioxonitrat (HNO2).

2NO2 + 2NaOH — NaNO2 + NaNOs + H,0
NaNO; + CH3COOH — HNO, + CH3COONa

Hydro dioxonitrat (HNO2) tac dung v&i acid sulfanilic va a-naphthylamin

cho hop chat azoic mau hdng .

SOzH SOsNa +
~ ~
CeéHs4 + NaNO2+ CH3COOH —[CsHs] CH3COO- + 2H,0
™~ e,
NH2 N=N
SO:3Na +
/s
—[ CeH4 ] CH3COO" + C1oH7NH2 —
N
N=N o-naphthylamin
SOsNa
e
CsH4 + CH3COOH
~

N = N-C1oHsNH2
Hop chat mau héng
D6 nhay phwong phap: Véi 0,0005 mg NO2
V&i 0,0001 mg NO2
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2. Phwong phap

2.1. Loai mau: Khi.

2.2. Thiét bj, dung cu
- May 14y mau, lwu lwong 0,3L/phut.
- Ong hép thy (5mL — 25mL), 6ng nghiém so mau (5mL, 10mL).
- Pipet 1mL, 2mL, 5mL.

2.3. Héa chat va thuéc thir

- Thubc thir Griess:

+ Griess A: Can 0,5g acid sulfanilic cho vao 150mL dung dich acid

acetic loang (70mL acid acetic dac véi 500mL nwéc cat) dun cach thuy cho
tan.

+ Griess B: Can 0,1g naphthylamin cho vao 20mL nwéc cat. Pun cach
thuy 15 phat, sau dé loc lay nwéc trong cho vao 150mL dung dich acid
acetic loang (nhw trén).

Khi duing tuy theo lwgng can thiét, 1ay cling thé tich dung dich griess A va
B trén déu, dung dich nay khéng bao quan dwoc lau.

- Dung dich tiéu chuén natri nitrit (NaNOy):

Can 0,15g natri nitrit tinh khiét va kho, hoa tan nwéc cat vira di 1L. Nhw
vay, 1mL dung dich nay chira 0,1mg nito’ dioxide. Pha loang 1/20 dé c6 dung
dich 1mL = 0,005mg nito dioxide.

Cht y: Theo phan rng, c&¥ 2NO3 thi cho 1 NO2", do d6 khi dinh lwgng
nito’ dioxide trong khéng khi phai nhan két qua lén hai lan.

Thi du: 1mL dung dich chirta 0,006mg NO2 thi twong dwong véi
0,010mg khi NOa.

- Dung dich acid acetic 5N: Acid acetic dac pha loang 1/3.

- Dung djch natri hydroxide 0,5N hodc 0,1N: Nwéc cat dung phai dam bao
tdt, khong c6 mau véi thubc thtr Griess.

2.4. Cac bwérc tién hanh

- LAy méu- Cho vao 6ng hép thu 5mL natri hydroxide N/2 Idp vao hé théng,
lay mau khéng khi véi lwu lweng 0,3L/phat. LAy 5L khong khi tré 1én.
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- Pha thang mau: Lay 10 éng nghiém dai 8 cm, c6 dwéng kinh bang nhau,

danh s6 tiv 0 - 9.

0 1 2 3 4 5 6 7 8 9
Dung dich (mL
ﬁ”o'gg(rﬂ!f)h tisuchudn | o | 011 02]04|06| 0810|1216/ 20
Nwéc cat (mL) 4139|138[36(34|132|30|28|24|20
Thubc thir griess A (mL) 0,5| 05| 05| 05| 0,5 06|/05[05|05]| 0,5
Thudc thr griess B (mL) 0,5/ 05| 05| 05| 05| 05| 05| 05| 05| 05
Ham lwgng NO2 (mg) 0 {0,001/ 0,002| 0,004 | 0,006 | 0,008| 0,010 | 0,012| 0,016 | 0,020

Thang mau tw nhién chi nén dung trong vong 2 gi®, d& 1au bi mat mau.

- Phan tich:

Lay ra ttr 1 - 2mL dung dich da hap thu NO2 cho vao éng so mau. Acid

hoa bang acid acetic. Clr 1mL natri hydroxide N/2 thi thém 0,5mL acid acetic

5N, cho nwéc cat i 4mL. Cho thém 0,5mL griess A va 0,5mL griess B. Lic

déu, dé 10 phut so mau vé&i thang mau.

2.5. Tinh két qua

Nong dd nito dioxide trong khong khi tinh theo céng thtrc:

Trong doé:

- C: Nong d6 nito dioxide trong khéng khi (mg/L).

- a: Ham lwong nito dioxide trong 6ng thang mau (mg).

- b: Tbéng thé tich dung dich hap thu (mL).
- v: Thé tich dung dich hap thu 4y ra phan tich (mL).

- Vo: Thé tich khéng khi [y mau quy vé diéu kién tiéu chuan (L).
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Phu luc 38
KY THUAT XAC BINH NITO MONOXIT (NO) —
PHUONG PHAP TRAC QUANG

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
clia BO truéng Bo Y té)

1. Nguyén tac

Nito monoxide (NO) trong khéng khi dwgc hap thu vao dung dich
triethanolamin, sau d6 dwgc acid héa bang H.0,. Phwong phap do mau dya
trén phan (ng clia acid HNO3 vé&i thube thtr sulfanilamide va N-(1-naphthyl)-
ethylendiamin dihydrochloride (NEDA) tao thanh mau hdng. Po tai bwéc séng
A =540nm. Do chinh xac: 0,061. LOD: 1ug NO=2.

2. Phwong phap
2.1. Loai mau: Khi.
2.2, Thiét bj
- Ong hép thu.
- May 13y mau, lwu lweng 0,02 — 0,2L/phit.
- May UV-VIS cé bwéc séng A = 540nm.
- Pipet 1mL, 5mL, 10mL.
- Binh dinh mirc 50mL, 100mL.
2.3. Héa chat & thuéc thor
2.3.1. Hoa chét
- Triethanolamin (TEA).
- Butanol.
- Acid phosphoric (HzPOas).
- N-(1-naphthyl)-ethylendiamin dihydrochloride (NEDA).
- NaNO..
2.3.2. Thuéc thi

- Dung dich hép thy: Hoa tan 15g triethanolamin (TEA) trong 500mL
nwée cat khir ion, thém 0,5mL n-butanol va pha lodng thanh 1L. /é
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- Dung dich H20:2 (0,02%): Pha 0,2mL H202 30% vao binh dinh murc
250mL bang nwéc cat khir ion.

- Dung dich sulfanilamide: Hoa tan 10g sulfanilamide trong 400mL nwéc
cat khir ion, thém 25mL HaPO4 va dinh mtrc 500mL nwde cat khiv ion.

- Dung dich NEDA: Hoa tan 0,5g NEDA trong 500mL nwéc cat khiy ion.

- Dung dich chuén (100pg NO2/mL): Hoa tan 0,159 NaNO; trong 1L
nwée cat khir ion.

2.4. L4y mau

Cho vao 6ng hap thy 50mL dung dich TEA. Lwu lwong lay méu
0,025L/phut. Téng thé tich 1ay mau 1,5 — 6L.

2.5. Thang mau chuan

- Lam it nhat 6 diém chuan c6 néng d6 dao dong tir 1 - 18ug NO2. Dinh
murc binh 50mL.

- Thém cac thube thir gibng muc Phéan tich mau.
2.6. Phéan tich mau

- L&y 10mL dung dich da hép thu vao binh dinh mirc 50mL, song song
lam mau trang.

- Thém 1mL H202 0,02% + 10mL dung dich sulfanilamide + 1,4mL
NEDA, dinh murc thanh 50mL, I&c déu.

- Dé 10 phat cho 6n dinh mau.

- Dem phan tich dwong chuan va mau trén may tric quang véi bwdc
song A = 540nm.

2.7. Tinh toan két qua

Nong do6 NO trong khéng khi tinh theo céng thire sau:

(Wa — Bb) x 0,652

Cno (mg/m3) =
0,63 xV

Trong doé:
- Cno: Néng dd NO trong khong khi (mg/m?3).
- Wa: Ham lwgng NO~ trong dung dich phéan tich (pg). /@/
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- Bo: Ham lwgng NO2 trong méu tréng (ug).

- V: Thé tich khéng khi ldy mau (L).

- 0,652: Hé s twong tng (MW NO / MW NO™2).
- 0,63: Hé sb chuyén ddi.
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Phu luc 39
KY THUAT XAC BINH NITRO BENZEN (CsHsNO3) -

PHWONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cua BJ trirong Bo Y té)

1. Nguyén ly

Nitro benzen trong khéng khi dwgc hap phu vao trong éng chét thu
silicagel c6 bd loc soi thuy tinh da dwoc xt Iy acid sulfuric. Sau dé6 mau
dwoc gidi hap bang dung moi thich hop rdi bom lén hé théng sic ky khi theo
mot chwong trinh nhiét dé 16 cot phu hop. Qua trinh rira gidi mau phan tich
ra khoi cot tach dwoc phat hién bang detector FID, tin hiéu dwoc ghi lai bang
sac ky d6. Trén co s& dd I&n clia dién tich hay chidu cao pic ctia mau thir va
chudn, thé tich mau khéng khi da lay, tinh dwoc ndng dd nitro benzen co
trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- B6 chubi lay mau:

Bo loc soi thiy tinh, 37mm (Gelman, hodc twong dwong) dwoc xir ly
bang H2SO4 0,26N trong casset polystyren.

Ong hap phu (6ng than hoat tinh): Dai 11cm, dwéng kinh ngoai (OD)
8mm, co chira hai phan silicagel (trwdc: 520mg; sau: 260mg) ngan cach bang
nut x6p polyurethan. Mét ndt bong thuy tinh silylated phan dau trwéc. Co6 dng
ban san.

- May |4y mau, lwu lwong 0,2L/phut.

- May sac ky khi, FID, may tinh va cot sic ky.

- Bé I4c siéu am.

- Cac lo, tiém mau tw dong, ndp co6 16t mang ngén PTFE.

- Lo 4mL vé&i ndp xoay.

- Xy lanh 10pL va cac c& khac néu can, chia vach t&i 0,1 uL.

- Cac binh dinh mire c& khac nhau. )@//
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- Cac pipet c& khac nhau.

2.3. Héa chét va thuoc thir:
- Nitro benzen (CsHsNOz), cap thudc thir.
- Ethanol (C2HsOH), cép sic ky.

- Acid sulfuric (H2SO4), cép thudc thir, 0,26N. Pha lodng 1,5ml dung
dich H2SO4 36N dén 200mL v&i nwée khiv ion.

- Dung dich chuan géc nitro benzen, 120,3mg/mL. Pha loang 1mL nitro
benzen dén 10mLvé&i ethanol.

- Heli, da tinh khiét.
- Khi hydro, tinh khiét.
- Khéng khi da nén, loc.

Chu y: Nitrobenzen c¢6 tac dung hiép dong vé déc tinh vai anilin (la chat
déc c6 nguy co gay ung thw) va o-toluidine. Ethanol la chat dé& chay nd. Thao
tac véi cac chat nay trong ta hot.

2.4. Cac bwéce tién hanh
2.4.1. LAy méu

- Lap rap bo lay mau. Gan bo loc casset véi dng hap thu va bom lay
mau bang éng mém.

- LAy mau & lwu lwong 0,2L/phdt, tng thé tich 1Ay mAu 5 — 50L.
2.4.2. Diéu kién sac ky

- Nhiét do6 bubng bom mau: 250°C.

- Nhiét d6 detetor: 300°C.

- Nhiét d6 coét tach: 35°C t@i 150°C (8°C/phut).

- Thé tich bom mau: 1pL.

- Lwu lweng khi mang heli: 2,4mL/phut.

- C6t mao quan, 30m, dwdong kinh trong ID 0,32mm, fim 1um, (Rtx hodc
twong duong).

- Gidi hap: 2mL ethanol.

2.4.3. Xay dung dwong chuén va kiém soat chét luong
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- Dung dich chuén ctia nitro benzen, trong ethanol.

- Chuén hang ngay véi it nhét sau ndng dé chudn lam viéc trén giéi han
quan tam.

a. Thém mot lweng da biét cta dung dich chudn géc vao ethanol trong
binh dinh mtrc 10mL va pha loang té&i vach.

b. Phan tich cling véi méu thir va mau trang.
c. Chuan bj d6 thi chun (clia dién tich pic v&i lwgng pg nitrobenzen).

- Xac dinh @6 thu héi (R) it nhat mét lan cho méi 16 cac bé loc sgi thuy
tinh va hiéu qua giai hap (DE) cho tirng 16 6ng hap thu silicagel diing dé& 14y
mau trong gi¢i han chuan.

a. Chudn bi ba b 1y mau tai méi 6 mirc cong v&i ba mau tring.

b. Tiém mét mot lwgng da biét cla dung dich chuan géc, truc tiép 1&n
b loc s¢i thay tinh 37mm da x@ ly acid sulfuric va 1én phan chat hap thu phia
trére clia mbi ong silicagel.

c. Cho phép cac bd loc va cac dng dé can bang khéng khi trong vai
phut, sau d6 day nap cac dau clia 6ng va casset va dé qua dém.

d. Giai hap va phan tich cling véi cac chuan lam viéc.
e. Chudn bj d6 thj clia R va DE (hiéu qua gidi hap) v&i pg nitro benzen
da thu hoi.

- Phan tich 3 mau mu kiém soat chat lwong va 3 mau chuén phan tich
dé dam bdo rang dé thi chuén R, va db thi hiéu qua gidi hdp & trong kiém
soat.

2.4.4. Phén tich mau

- Dat cac phan hap phu phia truéc (bao gébm c¢a nat bong thay tinh) va
phia sau ctia mbi 6ng lay mau trong cac lo 4mL riéng biét. Loai bd nut x6p.
Thao bd loc soi thay tinh tir casset va dat trong lo 4mL.

- Thém 2mL ethanol t&i méi lo va déng nap.
- Dat cac lo trong bé Iac siéu am 60 phuat dé tro gitip giai hap.

- Chuyén 1mL mau Iéng dén lo tiém mau tw dong va gén nép.
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- D&t ché d6 may sac ky khi nhw muc 2.4.2. Piéu kién séc ky. Tiem 1L

phan mau bang tay st dung ky thuat ddy dung méi hodc véi tiém miu tu

déng.

Chi y: Néu dién tich pic vwot trén gi¢i han tuyén tinh cia cac chuin
lam viéc, pha lodng v&i ethanol, phan tich lai va ap dung hé sé pha loang
thich hgp trong tinh toan.

- Do dién tich pic.
2.5. Tinh toan két qua

- Xac dinh khéi lwong, pg (da hiéu chinh R dé thu hdi) cla nitro
benzen da tim dwoc trén bd loc sogi thiy tinh (Wri) mau thir va bo loc soi
thay tinh (Bri) mau tréng.

Tinh ndng dd, Cri, cla nitro benzen trong thé tich khéng khi da 14y
mau, V (L):

(WFil— Bril)

Cril = , (mg/m3)

Trong do:
Cri: Nong dd nitro benzen trong khéng khi da 14y mau (mg/m3).

Wei: Khéi Ivgng nitro benzen da tim dwoc trén bé loc soi thiy
tinh mau thd (ug).

Bri: Khéi lwgng nitro benzen da tim dwoc trén bd loc soi thay
tinh mau trang (ug).

V : Thé tich khéng khi da 1ay mau, V (L).

Cha y: Str dung céng thirc nay dé tinh toan vé&i mau lau va bam trén
da, néu thu thap dwoc.

- X&c dinh khoi lwong, pg (d4 hiéu chinh DE xac dinh hiéu qua giai
hap) ctia nitro benzen da tim dwoc trong phan silicagel phia trwéc éng mau
(Wr) va phia sau 6ng mau (Ws) va trung binh phan h&p phu mau trang phia
trwére ong (Br) va phia sau éng (By).

Ghi chii: Néu Wp > W10, théng tin réing c6 sw qua tai éng 1ay mau va

co thé mat mau.
ﬁ/’//
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Tinh nbng d6 Cse, cla nitro benzen trong thé tich khéng khi da Iay
mau, V (L):

(Wi + Wp — Br — Bp)

Cse = , (mg/m3)

Trong do:

Csc: Néng do nitro benzen trong khoéng khi (mg/m?3). (Trwérng hop st
dung 6ng hap phu béng silicagel).

Wi Khoi Iwgng clia nitro benzen trong phan silicagel phia truéc éng
mau (ug).

Wh: Khéi Ivgng cla nitro benzen trong phan silicagel phia sau éng mau
(Hg).

Br. Khoi lwong clia nitro benzen trung binh trong phan silicagel phia
treérc 6ng mau trang (ug).

Bb: Khoi lwong clia nitro benzen trung binh trong phan silicagel phia
sau 6ng mau trang (ug).

Ghi chu: sG: silicagel.
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Phu luc 40
KY THUAT XAC DBINH NITROTOLUEN (CH3CsH4sNO3) —

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia B truéng Bo Y té)

1. Nguyén ly

Nitrotoluen trong khong khi dwoc hap phu vao trong éng hép phu rén
silicagen. Sau d6 mau dwec gidi hdp bang dung moi thich hop rdéi bom Ién
hé théng séc ky khi theo mét chwong trinh nhiét dd 16 cot phu hop. Qua trinh
rika gidi mau phan tich ra khoi cot tach dwoc phat hién bang detector FID, tin
hiéu dwoc ghi lai bang séc ky db. Trén co s& dd Ién cla dién tich hay chidu
cao pic cla mau thr va chuén, thé tich mau khéng khi da lay, tinh dwoc
nong dé nitrotoluen c6 trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwu lveng 0,01 - 1L/phat.

- Pau 1dy mau (bng than hoat tinh): Dai 7cm, dwdng kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, hai dau han kin, c6 chira hai phan than
hoat (trwéc: 100mg; sau: 50mg) ngan cach béi mot nut x6p urethane 2mm.
Mt nat bong thuy tinh silylated & phéan dau va nat xép urethane 3mm & phan
dau sau ctia 6ng than. Cac éng nay co6 ban san.

- May sac ky khi, FID, may tinh va cot sac ky.

- Lo 2mL cho tiém mau tw ddng, bang thiy tinh, ndp ép cé 16t mang
ngan PTFE.

- Binh dinh mtrc 10mL.

- Pipet 5mL va 3mL v&i qua bop pipet.
- Xy lanh 10uL, 100uL, va 1mL.

- Bé siéu am.

2.3. Héa chat va thubc thu:

- Methanol (CHsOH), tinh khiét phan tich GC. ﬁ/,/"
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- Cac ddng phan o-, m-, p- nitrotoluen [CeHa(CH3)NO2], tinh khiét phan
tich.

- Dung dich chuan géc, 500ug/mL. Chudn bj chat phan tich trong
methanol.

- Khi heli, tinh khiét phan tich.
- Khi hydro, tinh khiét phan tich.
- Khéng khi da nén, loc.

Chu y: Nhitng chat phan tich 1a nhirng chat doc va kich (’ng manh.
Tranh tiép xtic véi mét, da bang cach deo kinh bao vé mét, gang tay chiu hoa
chat va mic do choang phong thi nghigm.

2.4. Cac bwére tién hanh
2.4.1. Lay mau

- Bé cac dau clia 6ng 14y mAu ngay trirde khi ldy mau, cém éng ldy mau
vao 6ng mém va ndi véi may Iay mau.

- Lay mau & lwu lwgng 0,01 - 0,02L/phut cho cac ddng phan nitrotoluen,
thé tich l4y mau 1 — 30L.

- Dy ndp ca hai dau cla dng ldy mAu va déng géi an toan dé van
chuyén. '

2.4.2. Diéu kién séc ky
- Nhiét d6 budng bom mau: 250°C.
- Nhiét d6 detector: 300°C.

- Nhiét d6 c6t tach: Nhiét d6 ban dau 80°C gitr trong 1 phut, sau dé tang
dan t&i 180°C véi téc do ting 8°C/phut va gitr trong 1 phut.

- Thé tich bom mau: 1pL.
- Lwu lwgng khi mang (He): 2,5 — 3mL/phuit.

- Cot mao quan, kich thwéc 30m x 0,32mm ID phim pm, pha lién két
diphenyl 5% /dimethyl polysiloxan 95%, Rtx® -5 Amin hodc twong dwong.

- Giai hap: 1mL methanol trong bé I3c siéu am khoang 30 phut.
2.4.3. Xay dung duong chuén

- Chéat chuén pha trong methanol.
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- Chuén hang ngay véi it nhat sau ndng dd chuan lam viéc trong pham vi
phan tich ctia phwong phap. Néu can thiét, c6 thé thém chuén dé mé rong
dwdng chudn.

a. Thém mot lwong da biét ctia chudn gbc vao methanol trong binh dinh
murc 10 mL va pha loang t&i vach.

b. Phan tich cting v&i mau thir va mau trang.
c. Chuan bj dd thi chuan (ctia dién tich pic véi lwgng ug chat phan tich).

- Xac dinh hiéu qua gidi hap (DE) it nhat mot 1an cho méi 16 silicagel
dwoc st dung dé ldy mau trong giéi han chudn.

a. Chuan bi ba 6ng tai mdi mirc chuan cong véi ba mau trang.

b. Tiem mét lwong da biét cta dung dich chudn gbc trwc tiép Ién phan
chat hap thu phia trwdc clia mdi bng silicagel vai mét xy lanh microlit.

c. D& cac 6ng can bang khong khi trong mot vai phat, sau d6 day mi cac
dau clia moi éng va dé yén qua dém.

d. Giai hap va phan tich cling v&i chuén va mau trang.

e. Chuan bj dd thi ciia DE (hiéu qua gidi hdp) v&i pg chat phan tich da
thu hoi.

- Phan tich 3 miu mu spikes kiém soat chat lwong va 3 mau phan tich
spikes d& dam bao ring dd thi chudn va dd thi hiéu qua giai hap & trong kiém
soat.

2.4.4. Phén tich mau

- Pat cac phan hap phu phia trwéc (bao gdm ca nut bong thiy tinh) va
phia sau ctia m&i éng trong cac lo riéng biét. Thao bé cac nut x6p.

- Thém 1,0mL methanol t& mdi lo. Gan nap kep an toan cho méi lo.
- Cho phép giai hap 30 phut trong bé I&c siéu am.

- Pat ché dd may sic ky khi nhw muc 2.4.2. Diéu kién séc ky. Tiém phan
mau thi» bang tay str dung k¥ thuat day dung méi hodc vai tiém mau ty dong.

Chu y: Néu dién tich pic vot trén gioi han tuyén tinh ctia cac chuan lam
viéc, pha loang v&i methanol, phan tich lai va ap dung hé sb pha loéng trong
tinh toan.

- Po dién tich pic. /@///
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2.5. Tinh toan két qua

- Xac dinh khéi lwong, mg (da hiéu chinh xac dinh hiéu qua gidi hap)
cla nitrotoluen da tim dwoc trong phan hap phu phia trwdc éng mau (Wy) va
phia sau éng mau (Ws) va trung binh phan hap phu mau trdng phia trwdc
éng (By) va phia sau éng (Bb).

Ghi chu: Néu Wy > W10, théng bao cod sy qua tai éng ldy mau va co
thé méat mau.

Tinh ndng dé C, cla nitrotoluen trong thé tich khéng khi da l1ay mau, V

(L):
(Wt + Wp — Bt — Bp)

C= -, (mg/m3).

Trong do:
C: Nong db nitrotoluen trong khéng khi (mg/m?).

W Khéi lwgng cla nitrotoluen trong phan silicagel hap phu phia
trweéc dng mau (ug).

Ws: Khéi lgng cla nitrotoluen trong phan silicagel hap phu phia
sau 6ng mau (ug).

Bt Khdi lwgng trung binh cla nitrotoluen phan hap phu mau tring
phia trwdc 6ng (ug).

Bo: Khéi lwong trung binh cha nitrotoluen phan hap phu mau tréng
phia sau éng (ug).

V: Thé tich khéng khi lay mau (L).
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Phu luc 41
KY THUAT XAC BPINH PHENOL (CsHsOH) —

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 théng 6 ndm 2019
cua B¢ truréng BO Y té)

1. Nguyén ly

Phenol trong khéng khi dwgc hap phu vao trong 6ng hap phu XAD-7.
Sau d6 mau dwoc gidi hap bang dung méi thich hop rdi bom 1én hé théng
sac ky khi theo mét chwong trinh nhiét do 16 cot phi hop. Qua trinh riva giai
mau phan tich ra khéi cot tach dwoc phat hién bang detector FID, tin hiéu
dwoc ghi lai bang sac ky dé. Trén co s& do I&n dién tich hay chiéu cao pic
clia mau thtr va chuén, thé tich mau khéng khi da lay, tinh dwoc ndng do
phenol c6 trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwu lwong 0,01 - 0,1L/phut.

- Pau lay mau (6ng than hoat tinh): Dai 7cm, dwong kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, hai dau han kin, c¢é chiva hai phan than
hoat (trwéc: 100mg; sau: 50mg) ngan cach b&i mét nut xép urethane 2mm.
M6t nut béng thuy tinh silylated &@ phan dau va nut x6p urethane 3mm & phan
dau sau ctia 6ng than. Cac éng nay co ban san.

- May séc ky khi, FID, may tinh va cot séc ky.
- Lo thady tinh 2mL, ndp ép cé 16t mang ngan PTFE,
- Xy lanh 10uL, chia vach t&i 0,1pL.
- Pipet 1mL v&i qua bop pipet.
- Binh dinh mdrc 10mL.
- Bé lac siéu am.
2.3. Héa chat va thuéc thi:

- Methanol (CH3OH), chéat lwong séc ky.
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- n-Hexan [CH3(CH,),CHs].

- Dung dich chuén gdc: 10,4mg/mL. Hoa tan 104mg phenol (CsHsOH)
téi 10mL véi n-hexan.

- Khi hydro, tinh khiét trwéc.
- Khi nito, tinh khiét.
- Khéng khi da nén, loc.

Cha y: Phenol co thé gay béng, gay doc hai néu hap thu qua da,
dwong hd hap, tiéu héa. Thao tac lién quan dén cac héa chat nay phai dwoc
thwe hién trong ta hot.

2.4. Cac bwérc tién hanh

2.4.1. Ly méu

- Bé cac dau cla éng lay mau ngay trwdc khi ldy mau. Gan éng l1ay mau
t&i bom lay mau bang éng mém.

- LAy mau & lwu lwong 0,01 - 0,1L/phut, tdng thé tich 1y mau 1 - 24L.

- Pay 6ng lay mau v&i cac ndp bang chat déo (khoéng phai cao su) va
doéng gai an toan dé van chuyén.

2.4.2. Diéu kién sdc ky
- May sic ky khi, FID.
- Nhiét d6 budng bom mau: 250°C.
- Nhiét d6 detector: 300°C.

- Nhiét d6 cot tach: Nhiét dé ban dau 160°C, sau d6 ting dan t&i 225°C
vGi tbe do tang 3°C/phit.

- Thé tich bom mau: 1L (Ti 1& chia 10:1).
- Lwu lwgng khi mang He: 1mL/phut.

- Cot mao quan silica nung chay Stabilwax DA, kich thwéc 30m x
0,32mm ID, bé day phim 0,25mm hoéc cot twong dwong.

- Giai hap: 2mL methanol, lac siéu am.
2.4.3. Xay dung duong chuén va kiém soét chét luong

- Dung dich chuan phenol trong methanol.
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- Chuén hang ngay véi it nhat sau chuén 1am viéc trén gidi han 1 toi
800ug phenol mdi mau.

a. Thém mét lwong da biét cta dung dich chudn gbc vao methanol trong
binh dinh mirc 10mL va pha loéng t&i vach.

b. Phan tich cling v&i mau thtr va mau trang.

c. Chuan bj d6 thj chuan (dién tich pic vé&i lwong pg phenol).

- X&c dinh hiéu qua giai hap (DE) it nhat mét IAn m&i ndm cho méi 16 éng
chat hap phu duoc si dung cho 14y mau trong gi¢i han chuan. Chuan bi ba
6ng lay mau tai méi 6 mitrc ndng d6 cong vai ba mau tréng.

a. Chuyén va thao bd phan chét hap phu phia sau cia éng Iy mau
trang.

b. Tiém mot thé tich d& biét clia dung dich chudn géc (phenol) trwe tiép
I&n phan chat hap thu phia trwéc cia mdi éng vai Xy lanh microlit.

c, Day nép éng va cho phép dé yén qua dém.
d. Giai hap cac mau va phan tich ciing v&i cac chuan lam viéc.
e. Chuén bi db thi ctia DE (hiéu qua gidi hap) v&i ug phenol da thu hdi.

- Phan tich 3 mau mu kiém soat chét lwong va 3 mau phan tich dé dam
bdo rang dd thi chuan va db thj hiéu qua giai hip DE & trong kidm soat.

2.4.4. Phéan tich mau

- P&t cac phan hap phu phia trwdc (ciing véi nut béng thdy tinh phia
trwéc) va phan hép phu phia sau clia méi 6ng 1y mau trong cac lo riéng biét.
Théao bé cac nut bong thay tinh & gitra va phan sau éng.

- Thém 2mL methanol t&i mi lo. Gan nap kep t¢i méi lo.
- Lac siéu am 30 phut.

- Bat ché do may sac ky khi phu hop véi khuyén cao clia nha san xuét
thiét bj va theo digu kién nhw muc 2.4.2. Pidu kién séc ky.

- Tiém 1uL phan mAu thir bang tay st dung ky thuat ddy dung méi hosc
v&i tiém mau tw déng.

Cht y: Néu dién tich pic vwot trén gioi han tuyén tinh cdia cac chuan lam
viéc, pha loang v&i methanol, phan tich lai va ap dung hé sb pha long phu

hgp trong tinh toan. Mﬁ P
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- Po dién tich pic.
2.5. Tinh toan két qua

- Xac dinh khéi lwong, ug (da hiéu chinh xac dinh hiéu qua giai hap) clia
phenol da tim dwoc trong phan hap phu phia trwéc éng mau (Ws) va phia
sau 6ng mau (Wp) va trung binh phan hap phu mau tréng phia trwéc éng (Br)
va phia sau éng (Bb).

Ghi chi: Néu Wy > W10, théng bao rang co sw xuyén thing (qua tai)
éng lay mau va co thé méat mau.

Tinh ndng dd C, ctia phenol trong thé tich khéng khi da 1y mau, V (L):
(Wt + Wy, — Bf — Bp)
C= , (mg/m®)

Trong do:
C: Néng d6 phenol trong khéng khi (mg/m?).
Wr: Khéi lwong clia phenol trong phdn hdp phu phia trwédc 6ng mau
(Mg).
W Khéi lwong clia phenol trong phan hap phu phia sau 6ng mau
(Mg).

Br. Khéi lwong trung binh clia phenol phdn hdp phu mau tréng phia
trwée 6ng (ug).

Bu: Khéi lwong trung binh clia phenol phan hap phu mau tréng phia
sau 6ng (Ug).
V: Thé tich khéng khi 1ay mau (L).
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Phu luc 42
KY THUAT XAC BINH SELEN DIOXIDE (SeO>) -
PHWONG PHAP PHO PHAT XA NGUYEN TU

PLASMA GHEP POI CAM NG

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
ctia B6 trréng BO Y té)

1. Nguyén ly

L4y mau selen dioxide trong khéng khi bang mang loc ester cellulose.
Sau dd pha huy méau bang acid hydrochloric d3c va acid nitric ddc. Po trén
may quang phd phat xa nguyén t&r plasma ghép déi cdm trng (ICP-AES), &
bwéc séng 196,09nm, song song do mau chuan va mau trang. Dwa vao do
phat xa do dwgc cla mau thlr, cac mau chuan, cac mau trang, thé tich
khéng khi ciia mau thtr va mau trang, tinh dwoc ndng do selen dioxide trong
thé tich mau khong khi da 14y.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu

- Pau ldy mau: Mang loc ester cellulose, kich thuwdc 16 loc 0,8um,
dwerng kinh 37mm, dwoc gilr trong dau lay mau (casset).

- May 1ay mau, lwu lwong 1 - 4L/phut.

- May quang phd phat xa nguyén t&r plasma ghép déi cdm tng (ICP-
AES) di kém nhirng trang bi theo khuyén nghi cia nha san xuéat dé phan tich
selen dioxide.

- Céc, lo céac loai cd ndp day va cac tdm day kiéu mat kinh déng hd.
- Binh dinh mtrc cac loai.

- Pipet cac loai.

- Bép, nhiét @6 95°C.

- Cac loai kep dung cu.
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2.3. Héa chat va thuéc thir

- Acid nitric d&c (HNO3), loai tinh khiét.

- Acid hydrochloric d&c (HCI), loai tinh khiét.

- Dung dich HCI 5% - HNO3 5%: Cho 600mL nwd&c cat hai [an vao binh
dinh mtre 1L, thém tir tr 50mL acid hydrochloric dac va 50mL acid nitric dac
roi thém nwéc cat dén vach dinh mire.

- Dung dich chuén géc 50 - 1000ug/mL. C6 thé ding dung dich chudn
gbc ban s8n hodc hoa tan 1g selen dioxide trong dung dich HCI 5% - HNOs
5% roi dinh mirc t&i 1L b&ng chinh dung dich dé.

- Khi argon loai tinh khiét.

- Nwéc cét hai lan hodc nwéc da khiy ion.
2.4. Céac bwérc tién hanh
2.4.1. Lay méu

- Lay mau & lwu lwgng 1 - 4L/phat, tbng thé tich 14y mau 13 - 2000L.
Lweng mau lay khong dwoc vt 2mg bui vi ¢ thé gay qua tai.

2.4.2. Piéu kién phan tich
- Ky thuat: Quang phé phat xa nguyén t plasma.
- Chét phan tich: Selen dioxide.
- Hoa chat thr: 1,25mL HCI d&c va 1,25mL HNO3 dic.
- Dung dich cudi: 25mL HCI 5% / HNO3 5%.
- Bwée sdng: 196,09nm.
- Dung dich chuén: SeO: trong HCI 5% / HNO3 5%.
- Khoang do: 1,6 - 50.000ug mdi mau.
- Gigi han phat hién wéc tinh: 0,021pg/mL.
2.4.3. Chuén bj mau thir

- Mé& dau lay mau, chuyén mang loc clia mau thtr va mau trdng vao cac
cbc sach 50mL.

- Thém 1,25mL HCI d&c va day cbc bang tam day kiéu mat kinh déng
hé. Dat coe trén tAm nhiét hodc bé mat ndng rdi cai dat nhiét dé sao cho nhiét
bén trong dung dich dat 95°C va dé trong 15 phut.
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- B& cbc ra khdi b& mat nong rdi d& ngudi trong 5 phut. Bé tAm day trén
miéng cbc, thém 1,25mL HNO; dac, dat tAm day mai khac thay thé 1én trén
miéng coc. Pat coc trén tdm nhiét hodc bé mat néng réi cai dat nhiét do sao
cho nhiét bén trong dung dich dat 95°C va dé vay trong 15 phut.

- Bo c6c ra khoéi bé mat néng rdi d& ngudi trong it nhat 5 phut. Rira va
thu lai nwéc riva gép vao mau. Chuyén dung dich vao binh dinh mirc 25mL roi
dinh mirc bang nwéc cat hai lan dén vach.

2.4.4. Hiéu chuén va kiém soat chat lvong

- Hiéu chuan thiét bi theo khuyén nghi clia nha san xuét.

- Str dung cac mau chuén trong dung dich HCI 5% : HNO3 5% dé phan
tich nhw phan tich mau.

- Phan tich moét chuan sau méi 16 10 mau thir dé kiém tra thiét bi.

- Kiém tra do thu hdi v&i it nhat 1 mau trang c6 thém chuan cho méi 16
10 mau thir.

2.4.5. Do trén may

- Cai dat ché do hoat ddng clia may ICP-AES theo yéu cau clia nha san
xuat va theo nhw muc 2.4.2 néu trén.

- Phan tich mau chudn, mau tht va mau trang. Ghi lai gia tri d6 phat xa
do may doc dwoc.

Cha y: Néu gia tri do cia mau thir viwot qua khodng tuyén tinh cta cac dung
dich chuan, tién hanh pha lodng dung dich mau thir bang dung dich HCI 5% -
HNO3 5%, phan tich lai va nhan véi dé pha loang khi tinh toan két qua .

2.5. Tinh toan két qua:

- Str dung do phat xa do may do dwoec, tinh toan néng dé dung dich
twong trng cla selen dioxide trong mau thir Cs (ug/mL) va gia tri trung binh
clia mau trang Cp (ug/mL) tir dwerng chuén.

- Str dung thé tich dung dich clia mau thi Vs (mL) va mau trang Vb
(mL), tinh todn ndng dd C (mg/m?), clia selen dioxide trong thé tich khéng khi
da lay mau V (L):

(Ce.Vs - Cb.Vb)
C= (mg/m?3)
V
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Trong do:
C: Néng dé selen dioxide trong khéng khi (mg/m?).
Cs: Nong dd selen dioxide trong mau thi (ug/mL).
Cb: Nong dé selen dioxide trung binh trong mau trang (ug/mL).
Vs: Thé tich dung dich mau thir (mL).
Vb: Thé tich dung dich mau trdng (mL).
V: Thé tich khéng khi lay mau (L).
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Phu luc 43
KY THUAT XAC PINH SELEN (Se) VA CAC HOP CHAT -

PHUONG PHAP KHOI PHO PLASMA CAM NG (ICP-MS)

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
ctia Bo trudng Bo Y té)

1. Nguyén ly

ICP-MS la ky thuat phan tich cac nguyén t6 vé co, dwa trén nguyén tac
ghi do phd theo khdi lwong (m/z).

Mau dwoc ion hoa thanh ion (+) trong ngudn Plasma nhiét d6 cao. Sau
d6 dong ion nay dwoc hwéng di vao thiét bi tach ion (+), loai bé phan Ién cac
phan t& trung hoa va céac photon.

Dong ion tiép tuc dwoc hwéng vao thiét bi tach cac ion can tré - ion da
nguyén t& (polyatomic) bang co ché va dap suy gidm nang lwong.

Cac ion con lai sé& di chuyén tiép vao bo phan tach khéi theo m/z, tach
khéi ttr 2 - 250amu va cac khdi nay dwoc ghi nhan lai béi detector gbm cac
diod quang.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- May 1y mau khéng khi, lvu lweng 1 — 4L/phut.
- Pau Iy mau: Casset c6 chira gidy loc, dwdng kinh 37mm.
- Binh dinh mirc 10mL, 25mL, 100mL.
- Pipet 1mL, 5mL, 10mL.
- Ong dong 250mL
- Lo thay tinh 2mL.
- Can phan tich, dé chinh xac 0,1mg.
- May quang phd plasma cadm trng két ndi khoi phd (ICP-MS).
2.3. Héa chat va thudc thir:

- HNO3, tinh khiét phan tich.
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- HCIO4, tinh khiét phan tich.
- H6n hop acid (4:1 theo tt/tt) cila HNOs: HCIO4
- Dung dich chuan gbc clia Se (seleni): 1000pg/mL

- Dung dich pha loang: HNO3 4% va HCIO4 1%. Thém 50mL hén hop
dung dich trén vao 600mL nwéc céat, dinh mire vao binh dinh mirc 1L.

- Giay loc ester cenlulose (0,8um).
- Khi argon, tinh khiét.
- Nwére cat.

2.4. Cac bwérc tién hanh

2.4.1. Ldy méu

Lap gidy loc vao dau casset, ndi vao dau may lay mau, lwu lwong Iy
mau 1 - 4 L/ phut, thé tich 1Ay mau 13 — 2000L.
2.4.2. Chuén bi mau

- M& casset va chuyén gidy loc cé chira mau can phan tich vao mot
chén chiu nhiét. Thém 5mL hén hop dung dich HNO; : HCIO4 (4:1) dé yén &
nhiét dd phong 30 phut, sau d6 dem c6 can & nhiét dé 120°C cho dén khi con
lai 0,5mL dung dich.

- Thém 2mL hén hgp dung dich HNO3 : HCIO4 (4:1) va van dun trén
nhiét dd 120°C cho dén khi can dung dich trong céc.

- Rira toan bd can mau sang mot cdc thiy tinh khac bang nwée cat, sau
do tang nhiét do 1én 150°C cho dén khi ¢6 can con lai khoang 0,5mL dung
dich.

- Hoa tan can trong 2 - 3mL dung dich pha lodng, sau dé chuyén vao
binh dinh mirc 25mL, pha lodng dén vach bang dung dich pha lodng.

2.4.3. Lap duong chuén

Lap dwong chuan it nhat 6 diém, véi ham lwgng dao ddng trong
khodng ttr 0 — 1000ug (0 — 200ug/mau) trong binh dinh mirc 25mL bang dung
dich HNO3 4% va HCIO4 1%.

Lam ddng théi mau trang.
2.4.4. Phan tich

Mau can phan tich va m&u chuln dem phan tich trén may ICP.
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2.5. Tinh toan két qua

Nong do selen (Se) va cac hop chéat dwoc tinh theo cong thirc:
M

C=
V

Trong do:
- C: Nong d6 selen dwoc xac dinh theo dwdng chuan (mg/m3).
- M: Ham Iwong selen (Se) va cac hgp chét co trong mau (mg).

- V: Thé tich khéng khi ldy mau (m?).
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Phu luc 44
KY THUAT XAC PINH SULFUR DIOXIDE (SO2) —

PHUONG PHAP SO MAU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cla Bo truéng Bo Y té)

1. Nguyén ly

Hoi sulfur dioxide dwgc hap thu vao dung dich natri
tetrachloromercurat, tao ra phtrc chat dichlorosulfitomercurat, thém dung dich
acid sulfamic vao dé& pha huy bat ct ion nitrit nao dwoc hinh thanh trong dung
dich natri tetrachloromercurat béng nito monoxide c6 mat trong mau khi. Tiép
tuc cho tac dung véi thude thir p-rosanilin da acid hoa bang acid hydrochloric,
v&i sw c6 mat ciia formaldehyde, tao thanh acid p-rosanilin methyl sulfonic, c6
mau tim tham.

Xac dinh phd hép thy cla dung dich mau & bwéc séng khodng 550nm
bang cach dung phd quang ké thich hop (hodc may so mau). Tinh ndng do
khoi lwong cla sulfur dioxide bang db thi chuan.

Phwong phap xac dinh chi gi¢i han & mirc thap nhét 0,01mg/L khéng
khi.

2. Phwong phap xac dinh
2.1. Loai mau: Khi.
2.2. Trang thiét bj, dung cu:
- Chai dwng dung dich 500mL.
- Ong nghiém dwdng kinh 15mm, dai 160mm.
- Binh dinh murc 25, 50, 100, 500, 1000mL.
- Pipet 1mL, 2mL va 5mL cé vach.
- Buret 25, 50mL.
- Pipet 1l - 5000pL.
- May l1ay mau, lvu lwong 0,5 - 1L/phut.
- May quang ké co6 bwéc séng 550nm hodc may UV-VIS, cong day

1cm.
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- Binh hép thu kiéu Gelman, dung tich 25mL. Hiéu suét hap thu cla
binh hap thu sulfur dioxide phai dwoc xac dinh trwdc khi dung va phai dat it
nhéat 1a 0,95.

- Binh polyethylen, dung tich 100mL dé& chuyén van cac dung dich hap
thu t&i phong thi nghiém.

- Can phan tich dé chinh xac 0,1mg.
2.3. Hoa chat, thuéc thi:
2.3.1. Héa chét
- Thuy ngan Il chloride (HgCly).
- Kali chloride (KCI) hoac natri chloride (NaCl).

- Mudi dinatri dihydrat clia acid ethylen dinitrotetra acetic, [[HOCOCH:),
N(CH2)2 N (CH2COONa)2.2H20] EDTA.

- Natri sulfit khan (NazS203).

- lod.

- Tinh b6t tan.

- P-rosanilin hydrochloride {[(H2NCsH4)sC]CI} (PRA).

- Acid hydrochloric (HCI).

- N-butanol [CH3(CH2)30H].

- Acid phosphoric (HzPO,).

- Formaldehyde (HCHO).

- Acid sulfamic (NH2SOzH).

- Natri disulfit hay natri metabisulfit (Na2S205).
2.3.2. Chuén bi dung dich tho
2.3.2.1. Dung dich hap thy:

Hoa tan 10,9g thuy ngan Il chloride va 4,7g natri chloride; 0,07g mudi
dinatri dihydrat cta acid ethylen dinitrotetra acetic, [(HOCOCH:).N(CHz)2
N(CH.COONa)..2H,0] EDTA trong 1L nwéc cét.

2.3.2.2. Natri disulfit, dung dich 0,012g/L.

2.3.2.2.1. Hoa tan 0,3g natri disulfit (Na2S20s) trong 500mL nwéc méi cat da
dwoc loai khi, thi du bang dun s6i va lam ngudi dén nhiét d6 phong.
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Dung dich nay khoéng bén.
Dung dich nay ch¥a khdi lwong twong dwong véi 320 ug téi 400ug

sulfur dioxide trén mL.
Xéc dinh nbéng do khéi lwong hién tai cda sulfur dioxide c6 maét trong
dung dich, nhw dworc chi ra sau day :
A. Thuéc thir
A1. lod, dung dich iod dw tri¥ - c(l2) 0,05mol/L.

Can 12,7g iod (l2) vao trong céc 250mL, cho thém 40g kali iodide va
25mL nwoc, khudy cho dén khi tan hoan toan va chuyén ca dung dich vao
binh dinh mirc 1000mL. Thém nwéc vao cho téi vach.

A.2. Dung dich iod (I2) 0,005mol/L.
Pha loang 50mL dung dich dw trir (A1) dén 500mL bang nwéc cét.
A.3. Dung dich chi thi ho tinh bot 2g/L.

Nghién 0,4g tinh bét tan va 0,002g thuy ngan iodide (Hglz) & bao quan,
vé&i mot it nwée va cho thém tir tir bot nhao vao 200mL nwée soi. Tiép tuc dun
s6i cho dén khi dung dich tr& nén trong, 1am ngudi va chuyén vao chai co nut
thuy tinh.

A.4. Dung dich kali iodat (KIO3) 3,0g/L: Kali iodat sy & 180°C trong 1 gi¢r, dé
ngudi. Can dung 1,5¢g (chinh xac t&¢i 0,1mg), cho vao binh dinh mtrc dung tich
500mL va hoa tan nwéc t¢i vach.

A.5. Acid hydrochloric 44g/L (3M).

Hoa 100mL acid hydrochloric dam dac 37% (khdi lwong/thé tich) (p ~
1,19g/mL) thanh 1000mL.

A.6. Natri thiosulfat, dung dich du trir ¢ (Na2S203.5H20) 0,1mol/L.

Hoa tan 25g natri thiosulfat pentahydrat trong 1L nwéc cat méi dun séi
va cho thém 0,1g natri carbonat vao dung dich.

Pé yén dung dich trong 1 ngay trwdc khi chuan nhw sau:

Dung pipet hut 25mL dung dich kali iodat (A.4) cho vao binh phan tng
(binh nén) 500mL. Thém 1g kali iodid (KI) va 10mL acid hydrochloric (A.5).
Pay nuat binh. Sau 5 phat, chuan dé bang dung dich natri thiosulfat cho t&i
mau vang nhat. Thém 2mL hd tinh bét (A.3) va chuan dé cho t&i khi mat mau
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xanh.

Tinh ndng do chéat C4, biéu thi bang mol/L, clia dung dich natri thiosulfat
bang sr dung phwong trinh:
_ myx10°x0,1x10 _ 1000.m,

V,x3567 3567V,

1

Trong do:

- m2 1a khéi lwong tinh bang gam cta kali iodat trong 25mL cta dung
dich (A.4).

- V3 13 thé tich, tinh bang mL, ctia dung dich natri thiosulfat da dung cho
chuan dé.

- 35,67 la khéi lwong phan tir twong ddi ctia (KIO3)/6.
A.7. Natri thiosulfat, dung dich chuan ¢ (Na2S203.5H20) 0,01mol/L.

Hoa loang 50 mL dung dich géc natri thiosulfat (A.6) vao 500mL nwéc
va trén déu.

Dung dich khoéng bén virng va can dwoc pha ché vao ngay st dung.
B. Quy trinh xac dinh ndng d6é khdi lwong cha sulfur dioxide, p(SO2)
(ng/mL)

Pé pha ché mau trang, cho 25mL nw&c vao binh nén 500mL, sau dé
dung pipet hut 50mL dung dich iod (A.2) cho vao binh nén thir nhat. Hat 25mL
dung dich natri disulfit cho vao binh nén thir hai va dung pipet hat 50mL dung
dich iod (A.2) vao binh nay. Day nut cac binh nén va dé cho phan (rng trong 5
phut.

Chuan d6 ham lwong ctia méi binh lan lwot véi dung dich natri
thiosulfat (A.7) cho t&i mau vang nhat. Cho thém 5mL hé tinh bét (A.3) va tiép
tuc chuan do cho t&i khi mat mau xanh.

C. Biéu thj cac két qua

Tinh ndng dd khdi lwong cta sulfur dioxide, p(SO,) dwoc biéu thi bang
ug/mL, trong dung dich natri disulfat bdng phwong trinh:
¥ —¥:)32,02.C;
VG

Y
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Trong do:

- V4 la thé tich cha dung dich natri thiosulfat (A.7) da dung dé chuén dé
dung dich trang (mL);

- Vs |a thé tich clia natri thiosulfat da dung dé chudn dé mau thir (mL);
- Vs la thé tich clia dung dich natri disulfit da dung (mL);

- Cz la ndng dbé cla natri thiosulfat trong dung dich natri thiosulfat (A.7)
(mol/L).

- 32,02 1a khdi lwong phan ti twong déi cha (SO2)/2.

Nong do sulfur dioxide trong dung dich natri disulfit dwoe tinh bang
cach chia két qua cho 50.

2.3.2.2.2. Ngay sau khi xac dinh ndng dé khéi lwgng hién tai cta sulfur
dioxide cd mat trong dung dich, dung pipet lay 2,0mL dung dich d6 cho vao
binh dinh mtrc dung tich 100mL. Thém dung dich hap thu vao binh cho t&i
vach va trén déu. (Dung dich chuan nay dé pha day chuan)

Dung dich nay 6n dinh trong 30 ngay néu git¢ & nhiét do 5°C, hoac chi
mot ngay néu & nhiét dé trong phong.

2.3.2.3. Dung dich acid phosphoric 3M:

LAy 205mL dung dich HsPO4 85%, dinh mirc bang nwdc cat trong binh
1000mL. Thém nwéc cat t¢i vach va lac déu.

2.3.2.4. Dung dich p-rosanilin:
- Dung dich gbc:

Can 0,069 p-rosanilin, thém vao 25mL acid hydrochloric dac (d = 1,18)
pha loang bang nwéc cat vira di 100mL.

- Dung dich p-rosanilin phan tich:

Tinh ché: LAy 50mL dung dich p-rosanilin gé¢ cho vao binh chiét va lac
v&i n-butanol (da acid hoa bang HCI 3N), chiét lay phan mau: 2 1an dau, moi
lan 20mL va nhiéu 14n sau, méi l&n 10mL n-butanol d& acid hoa dén that méat
mau. Loc dung dich qua béng thuy tinh. Pha ché: dung dich p-rosanilin phan
tich pha theo ty |& thé tich nhw sau:

Dung dich p-rosanilin tinh ché /acid phosphoric 3M /nuwéc cat = 1/1/3.
2.3.2.5. Dung dich formaldehyde 0,2%:
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L4y 2,5mL formaldehyde 37 - 40% (khéi lwong/thé tich) pha vao 500mL
nwéc cat, pha trwde khi dung.

2.3.2.6. Dung dich acid sulfamic 6g/L.:

Hoa tan 0,6g acid sulfamic (NH2SOsH) trong 100mL nwéc. Dung dich
nay 6n dinh dwoc vai ngay, néu tranh dwoc khong khi.

2.4. L4y mau, bao quan va van chuyén mau
- L&y méu:

LAy hai 6ng hap thu kiéu Gelman méac nbi tiép, méi 6ng cho 10mL dung
dich hap thu, hut khéng khi cé sulfur dioxide qua véi lwu lwgng 0,5 - 1L/phut.
Thé tich khéng khi ldy mau 20 — 30L.

- Bao quan:

Chuyén dung dich trong éng hap thu da hap thu hoi sulfur dioxide (SO2)
vao lo thly tinh cé nap xody sach dung tich 25mL hodc 50mL, van nap chét.
Bao quan noi mat, tranh dd v&. Néu chwa phan tich ngay duwgc thi nén bao
quan mau trong ngan mat ta lanh, & nhiét do6 4 - 8°C..

2.5. Cac bwérc tién hanh:
- Pha thang mau chuén:

L4y 5 binh dinh mtrc 25mL, tién hanh theo the tw trong bang:

S6 binh 0(1]2)|3|4
Dung dich (mL)
Dung dich tiéu chuan (2.3.2.2.2), mL 0 (1,012,013,0(4,0
Dung dich hap thu, mL 10| 9| 8| 7| 6
Acid sulfamic(2.3.2.6), mL, git» 10 phut 1,0( 1,0/ 1,0/ 1,0/ 1,0
Dung dich formaldehyde (2.3.2.5), mL 3.0{ 3,0/ 3,0/ 3,0{ 3,0
Dung dich p-rosanilin phan tich (2.3.2.4), mL 4,014,014,014,01 4,0
Thém nwéc cat dun soi dé ngudi, mL, t&i vach cla 7,007,0/7,0,7,0|7,0
binh dinh murc

Lac déu, dé yén sau 30 phut dén 60 phut. Po trén may quang phd UV-

VIS & bwéc song 550nm.
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- Phéan tich mau thu:

L&y dung dich hap thu & hai éng. LAy ra 5mL cla tirng dng hap thu dé
phan tich.

Sau khi 1y mau, dé it nhat trong 20 phat cho ozon da bi lot vao sé
dwoc phan huy.

Lay 5mL dung dich da hap thu cho vao binh dinh mtrc 25mL (Thuye hién
day da cac bwéc gibng nhw Pha thang méu chuan). Thém 5mL dung dich
hap thu, thém cac dung dich formaldehyd, dung dich p-rosanilin phan tich,
nwéc cat nhw trong bang. Lac déu.

Sau 30 phut dén 60 phut, do trén may quang phé UV-VIS vé&i buéc
séng 550nm.

2.6. Tinh két qua
Lap dwong chudny =ax +b
-y: D6 hap thu (Abs) clia dung dich chuén.
- x: Khéi lwong cla sulfur dioxide (ug) trong dung dich chuan.

Hiéu chinh cac gia tri hap thu ctia dung dich trdng. Lap dd thi hép thu
clia m&i dung dich theo khéi lweng cla sulfur dioxide, tinh bang microgam,
trong mau khi ma nd da duwoc lay. Tinh hé s6 chudn f (nghich dao cua d6 déc
a) dé dung trong khi tinh toan két qua.

Tinh khéi lwong cla sulfur dioxide X(so,) trong binh mau thir, biéu th
bing microgam, bang biéu thirc dwa trén dwérng chuén:

X =f (As - Ab)

Trong dé:

- fla hé sb chuan.

- As |a do hap thu cla dung dich mau.
- Ab 12 d6 hap thu ctia mau trang.

Nong d6 sulfur dioxide trong khéng khi dwgrc tinh theo cong thirc sau:
X.b

C =
v. Vo
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- C: Ndng d sulfur dioxide trong khéng khi (ug/L hay mg/m?).

- X: Ham lwong sulfur dioxide trong binh mau thk tinh theo dwdng
chuan (ug).

- b: Téng thé tich dung dich hap thu (mL).

- v: Thé tich dung dich hap thu lay ra phan tich (mL).

- Vo: Thé tich khéng khi ldy mau quy vé diéu kién tiéu chuén (L).

Luwu y:

- Tinh ndng dé sulfur dioxide trong khong khi theo 2 6ng Gelman riéng
biét nhw khi 1dy mau mac ndi tiép. Trén co s& do tinh hiéu suat hap thu cla
dng Gelman th nhéat va phai dat it nhat 1a 0,95.

- Ndng d6 sulfur dioxide trong khéng khi mg/m? sé& bang tdng néng dd
sulfur dioxide tinh theo 6ng Gelman thir nhat va éng Gelman thi hai.
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Phu luc 45

KY THUAT XAC BINH TOLUEN (CsHsCHs) -

PHUONG PHAP SAC KY KHi

(Ban hanh kém theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia BO truéng B6 Y té)

1. Nguyén ly

Toluen trong khéng khi dwoc hap thu vao trong 6ng than hoat tinh
chuyén dung. Sau d6 mau dwoc gidi hdp béng dung méi thich hop rdi bom
lén hé théng séc ky khi theo mét chwong trinh nhiét d6 16 cot pht hop. Qua
trinh riva gidi mau phan tich ra khéi cot tach dwoc phat hién bing detector
FID, tin hiéu dwoc ghi lai bang sac ky db. Trén co s& do Ion cla dién tich
hay chiéu cao pic ctia mau thir va chuén, thé tich khéng khi mau da I4y, tinh
dwoe néng do toluen trong mau phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwu lvong 0,01 - 1L/phut.

- Bau lay mu (6ng than hoat tinh): Dai 7cm, dwong kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, dau han kin, co6 cha hai phan cla than
hoat (trwéc: 100mg; sau: 50mg) ngan cach b&i mot nut xdp urethane 2mm.
Mét nat béng thuy tinh silylated & phan dau trwdc va nat xdp urethane 3 mm
& phan dau sau. Hién c6 ban sén cac 6ng lay mau nay.

- Binh dinh mdrc 10mL, 100mL.

- Pipet 1mL, 5mL, 10mL.

- Xy lanh 10uL va 25pL.

- Ong dong 1L.

- Lo thay tinh 2mL.

- Gan phan tich, d6 chinh xac 0,1mg.

- May séc ky khi, detetor FID, cot sic ky.

199 /@

2.3. Hoa chat va thubc thir:



QCVN 03 :2019/BYT
- Carbon disulfide (CS>), tinh khiét phan tich.
- Khi nito, cap d tinh khiét.
- Khi hydro, cap do tinh khiét.
- Khi heli, cap d6 tinh khiét.

- Dung dich chuan toluen géc: Hoa tan 100mg clia chudn géc toluen
trong carbon disulfide, dinh mirc dén 100mL: 1000mg/L.

- Dung dich chuén toluen néng do trung gian: Pha loang 1mL dung dich
chuan toluen géc thanh 100mL béng carbon disulfide (CS,): 10mg/L, bdo
quan trong td lanh. Ttr dung dich nay pha loéng thanh cac dung dich c6 nong
do thap dé 1ap dwong chudn. Chuén bj day dung dich chuan trwéc khi phan
tich c6 cac néng dé 5; 10; 20; 30; 40; 50: 60ug/L.

2.4. Cac bwére tién hanh

2.4.1. L&y mau

- Bé gay hai dau 6ng than hoat ngay trwéc khi 1dy mau, cdm éng than
theo chiéu mdii tén ky hiéu trén éng than vao may lay mau va bat may.

- Lwu lwgng lay mau 0,2L/phdt, tbng thé tich 1y m&u 1 - 8L.
2.4.2. Biéu kién sdc ky

- Nhiét d6 budng bom mau: 240°C.

- Thé tich bom mau: 5pL.

- Nhiét do cot tach: Nhiét dd ban dau 40°C gilr trong 5 phut, sau dé tang
dan voi tée dd tang 20°C/phut dén nhiét d6 200°C va git trong 1 phut.

- Lwu lweng khi mang (He): 1mL/phut.

- Nhiét do detetor: 280°C.

- Lwu lwong nitor bé tro: 30mL/phut.
2.4.3. Xay dung dwong chuén

Dwng dwong chuan toluen cin phan tich bing cach bom day dung dich

chudn toluen ndng d6 trung gian da chuan bi Ién may GC/FID véi céc théng
sb ky thuat (2.4.2).

Dwa vao nong dd chuén va dién tich pic (hodc chiéu cao pic) clia chuan
toluen, xac dinh dwoc phwong trinh hoi quy y = ax + b va hé sé twong quan r
(gitra ndng d6 chudn va dién tich pic chuan).
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2.4.4. Phan tich mau

Chuyén phan than hoat tinh trong éng than hoat tinh dung dé 1ay mau
vao lo thay tinh 2mL. Thém 1mL (Ve) carbon disulfide vao lo. Dé gidi hap it
nhat 30 phat. Sau d6 bom mau trén GC/FID.

2.5. Tinh toan két qua
Nong d6 toluen (X) trong khéng khi dwoc tinh theo cong thirc:
X = Xo. VE/m.P

Trong do:
- X: Nong dd toluen trong khéng khi.
- Xo: Nong d6 dwoc xac dinh theo dwdng chuan (ug/L).
- Ve: Phan mau thir thu dwoc (dung dich gidi hap) (L).
- m: Thé tich khéng khi da lay (L).
- P: D4 tinh khiét cia chat chuan (%).
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Phu luc 46
KY THUAT XAC DINH 2,4,6 - TRINITROTOLUEN (TNT) -

PHUONG PHAP SO MAU

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
ctia Bo trudng BO Y té)

1. Nguyén ly

Dung dich TNT trong cén hodc aceton tac dung vé&i kiém tao thanh mot
phtrc chat mau tim. Dwa trén phan (rng nay, cé thé dinh lwogng TNT theo
phwong phap so mau.

Tuy vay, phwong phap nay khdng dac hiéu. Cac hop chét polynitro clia
nhan thom ciling gay tré ngai.

D6 nhay cua phwong phap la 1ug trong 5mL dung dich phan tich.
2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lwu lweng 1 - 2L/phat; dng hap thu x6p (2 chiéc).
- Pipet cac loai.
- Ong nghiém, 6ng so mau.
2.3. Héa chat va thuéc thir:
- Ethanol ( C2Hs0H) 96%.
- Dung dich NaOH 5%, KOH 5%.

- Dung dich tiéu chudn TNT [CeH2(NO2)sCHa]: pha trong con dé dwoc
dung dich 0,1mg TNT/1mL.

2.4. Cac bwérc tién hanh

2.4.1. LAy méu

- Mac néi tiép hai 6ng hap thu xbp, trong mdi 6ng cho 20mL dung dich
h&p thu cdn 96%. Hat khong khi véi lwu lwong 1 - 2L/phtt. LAy ttr 30 — 50L
khong khi. Dén hai 6ng hp thu lam mot d& dem vé phan tich.

2.4.2. Phéan tich mau
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- Lay 5 mL dung dich da ldy mau TNT dem lam song song ciing thang

Ong sé 0 1 2 3 4 5 6 7
Dung dich (mL
Dung dich tiéu
chudn TNT. 0 0,01 | 0,03 | 0,05 | 0,07 | 0,09 |0,10| 0,20
Cdn 96% 5 499 | 497 | 4,95 | 493 | 491 | 4,90 | 4,80
Dung dich NaOH| 0,1 0,1 0,1 0,1 0,1 01 01|01
5%
Ham Iwong TNT| O 1 3 5 7 9 10 | 20
(Hg)

Sau do, lac déu cac éng nghiém (ca 6ng mau). D& 10 phut rdi dem so

mau.

2.5. Tinh toan két qua
Nong d6 TNT trong khéng khi tinh theo céng thirc sau:
a.b

Trong do6:

- C: N6ng dd TNT trong khéng khi (ug/L).
- a: Ham lwong TNT twong dwong véi thang mau (ug).

- b: Téng thé tich dung dich hap thu mau (mL).

- v: Thé tich dung dich dung dich hdp thu mau Iy ra phan tich (mL).

- Vo: Thé tich khong khi ldy mau quy vé diéu kién tiéu chuan (L).
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Phu luc 47
KY THUAT XAC BINH VINYL CHLORIDE (CHsCl) -

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
clia Bo truréng Bo Y té)

1. Nguyén ly

Vinyl chloride trong khéng khi dwoc hdp phu vao trong 6ng than hoat
tinh. Sau d6 mau dwoc gidi hap bang dung méi thich hop roéi bom lén hé
théng sac ky khi theo mét chwong trinh nhiét dé 16 cot phu hop. Qua trinh
riba gidi mau phan tich ra khoi cét tach dwoc phat hién bang detector FID, tin
hiéu dwoc ghi lai bang séc ky db. Trén co s& dd I&n cla dién tich hay chiéu
cao pic clia mau thr va chuén, thé tich mau khong khi da lay, tinh dwoc
ndng dé chloride cé trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bi, dung cu:
- May lay mau, lvu lwgng 0,05L/pht.

- Dau l1dy mau (6ng than hoat): 2 éng than hoat ndi tiép, dai 7cm, dwdng
kinh ngoai (OD) 6mm, dwdng kinh trong (ID) 4mm, hai dau han kin, méi 6ng
chtra 150mg than hoat (trwéc: 100mg; sau: 50mg). Mét nat bong thuy tinh
silylated & phan dau éng than hoat va nut x6p urethan 3mm & dau sau 6ng
than hoat.

Ghi chu: C6 thé dwoc st dung cdp dng than hoat c6 2 phan (100 mg/50

mg) .

- May séc ky khi, FID, may tinh va cét sac ky.

- Lo 2mL bang thay tinh, ndp ép va cé 16t mang ngén PTFE.

- Binh dinh mirc 10mL v&i nut polyethylen.

- Pipet 1mL, chia vach 0,1mL; 2 va 5mL v&i qua bop pipet.

- Tui lay mau khi, Tedlar, 10L.

- Xy lanh khi v&i van kin khi 0,1 va 1mL.

- Micro pipet 10uL, chia vach 0,1pL. ‘ﬁ/
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2.3. Héa chat va thuéc thu:
- Carbon disulfide (CSz), tinh khiét phan tich, chat lwgng séc ky.

- Vinyl chloride (H2C=CHCI), 99,9% trong chai lecture da l3p van véi
vach ngan.

- Dung dich chuén géc 0,26mg/ml vinyl chloride trong CS..

+ Nhing dau Xy lanh cha 1mL khi vinyl chloride dwéi bé mat
ctia 5mL CS; trong binh dinh mic 10mL.

+ M@ van Xy lanh va kéo pit téng dé hat CS; vao Xy lanh (khi
vinyl chloride hoa tan, chan khéng sé hut CS; vao Xy lanh).

+ Bom dung dich tir Xy lanh vao binh dinh mdrc. Rira Xy lanh 2
lan v&i 1 phan 1mL CS; va thém dich rira nay vao binh dinh murc.

+ Pha loang dén vach v&i CS..
- Khi heli, tinh khiét.
- Khi hydro, tinh khiét.
- Khéng khi da nén, loc.

Chu y: Carbon disulfide la chat déc hai va dé chay nd, can thao tac
trong ta hét.

2.4. Cac bwérc tién hanh
2.4.1. Lay méau

- Bé cac dau clia éng lay mau ngay trwéc khi ldy mau. Gan 2 éng lay
mau véi cac dau hé voi mot doan ngén clia 6ng dan khi. Dan nhan 1 éng lay
mau nhw 6ng & phia sau va cdm 6ng phia sau vao dwéng éng dan khi mém
t&i bom 1ay mau.

- Lay mau & lwu lwgng 0,05L/phdt, thoi gian [dy mau 15 - 100 phut. Thé
tich lay mau 0,7 - 5L khéng khi. Khéng 14y nhiéu hon 5L khong khi.

- Tach riéng 6ng thr nhat va éng thir 2, day ndp ctia méi éng 1y mau
sau khi lay mau.

2.4.2. Piéu kién sac ky:
- May sac ky khi, FID.

- Nhiét d6 budng bom mau: 230°C. >
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- Nhiét doé detector: 230°C.

- Nhiét dé cot: 60°C.

- Thé tich bom mau: 5pL.

- Téc dd khi mang (He): 40mL/phit.

- Cot thép khong ri, kich thwéc 6,1m x 3,2mm, SE30 10% trén
Chromosorb 80/100mesh W (AW-DMCS).

- Giai hap: 1mL carbon disulfide, 30 phtit.
2.4.3. Xay dung dudng chuén va kiém soat chat long

- Dung dich chudn vinyl chloride trong CSo..

- Chuan véi it nhat sau ndong do chuén lam viéc bao gém pham vi 0,2 -
200ug mdi mau.

a. Thém mét lwong da biét cla dung dich chuén gbc vao CS; trong binh
dinh mtrc 10mL va pha loang t&i vach, sir dung day pha loang phu hop.

Chy y: Cac dung dich chuan lam viéc ¢ thé dwoc lwu trie & -20°C it nhat
ba ngay.

b. Phan tich cling v&i mau thir va mau tréng.

c. Chuan bj dd thi chuan cua dién tich pic vai lwvgng (pg) vinyl chloride
mdi &ng va dién tich pic v&i lwong (ng) méi lan tiém.

- Xac dinh hiéu qua gidi hap (DE) it nhat mét 1an cho méi 16 than hoat
dwoc str dung trong gidi han chuan. Chuan bi ba éng cho tirng mirc ndng 4o
v&i ba mau trang.

a. Chuan bi 3 mau khi vinyl chloride trong khéng khi bang viéc tiém
0,01; 0,08; va 0,2mL khi vinyl chloride vao 10L khéng khi trong tai Tedlar.
Nong do tao thanh 1a khoang 2,6; 21; 52mg/m?.

b. LAy mau khi theo hé théng sau day:

Néng dd trong tui Thé tich mau lay Lwong vinyl chloride
(mg/m®) (L) (M9)
2,6 0,8 2
2.2 6
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21 0,8 17
2,2 46
22 2,5 130

Nhan 3 mau lay & moi murc.

c. Gidi hap va phan tich cung v&i cac chuén 1am viéc. Khong nén co
vinyl chloride trong 6ng ther 2.

d. Phan tich khi trong cac tdi str dung 1mL mau khi d& xac dinh ndng
dé.

e. Chuén bi d6 thi chuan cha DE (hiéu qua gidi hap) v&i (ug) vinyl
chloride @4 thu héi.

f. Phan tich 3 mau mu spikes kiém soat chat lwgng va 3 mau phan tich
spikes dé dam bao rang dd thi chuan va do thi hiéu qua giai hap & trong kiém
soat.

2.4.4. Phan tich mau
- Thém 1mL CS2 vao 1 lo réng. Pay nap lo.

- Ghi méi éng lay mau véi mét hd so trong phia trwée nat béng thay tinh.
Bé gay 6ng & vach dau.

- Chuyén than hoat tlr phan 6ng trwéc va 6ng sau t&i cac lo riéng biét.
B& bong thiy tinh va nat x6p. Day kin cac lo ngay lap tire.

- Pé 30 phut, thinh thoang lac déu. Phan tich mau trong vong 30 phat
sau do.

- Pat ché d6 may sac ky khi nhw muc 2.4.2. Diéu kién sac ky.

- Tiém phan mau th& bang tay theo dung ky thuat tiém mau hodc bang
tiém mau tw dong.

Thoi gian lwu cla vinyl chloride khoang 1,7 phut.

Chu y: Néu dién tich pic vwot trén gi¢i han tuyén tinh cla cac chuén lam
viéc, pha lodng v&i CS2, phan tich lai va ap dung hé s pha loang trong tinh
toan.

- Do dién tich pic.

-
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2.5. Tinh toan két qua

- Xac dinh khéi lwong, pg (da hiéu chinh xac dinh hiéu qua giai hap) cla
vinyl chloride da tim dwgc trong phan phia trwéc 6ng mau (Ws) va phan phia
sau éng mau (Ws) va trung binh mau trdng (B).

Tinh néng dd C, cha vinyl chloride trong thé tich khong khi da lay mau,
V (L):

(Wi + Wy, — 2B)
C= , (mg/m?3)

Trong do:
C: Nong dé vinyl chloride trong khéng khi (mg/m?3).

W Khéi lwong cda vinyl chloride trong phan phia trwéc 6ng mau
(Mg).

Ws: Khéi lwong clia vinyl chloride trong phan phia sau éng mau
(bg).

B: Khéi lwong trung binh cta vinyl chloride trong mau trang (ug).

V: Thé tich khéng khi ldy mau (L).
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Phu luc 48

KY THUAT XAC BINH XANG (CnHzn+2)

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cla B6 trirdng Bo Y té)

l. Phwong phap sac ky khi
1. Nguyén ly

Xang trong khéng khi dwoc hap thu vao trong dng than hoat tinh
chuyén dung. Sau d6 mau dwoc gidi hdp bang dung méi thich hop rbéi bom
lén hé thdng séc ky khi theo mét chwong trinh nhiét d6 16 cot phit hop. Qua
trinh rira gidi mau phan tich ra khoi cot tach dwoc phat hién bang detector
FID, tin hiéu dwoc ghi lai bang sac ky db. Trén co s& dd Ién cla dién tich
hay chiéu cao pic clia mau thr va chuan, thé tich khéng khi mau da lay, ta
tinh dwoc néng d6 xaéng co6 trong mau khi dem phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2. Thiét bj, dung cu:
- May lay mau, lwu lwong 0,1L/phat

- Pau lay mau (6ng than hoat tinh): Dai 7cm, dwéng kinh ngoai (OD)
6mm, dweng kinh trong (ID) 4mm, dau han kin, c6 chira hai phan cla than
hoat (trwéc: 100mg; sau: 50mg) ngan cach b&i mét nat xdp urethane 2mm.
M6t nat béng thuy tinh silylated & phan dau trwde va nut xép urethane 3 mm
& phan dau sau. Hién c6 ban san cac 6ng lay mau nay.

- Binh dinh mdrc 10mL, 100mL.

- Pipet 1mL, 5mL, 10mL.

- Xy lanh 10uL va 25pL.

- Ong dong 1L.

- Lo thay tinh 2mL.

- Can phan tich dé chinh xac 0,1mg.
- May séc ky khi, detetor FID.

2.3. Héa chat va thubdc thie:

G
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- Carbon disulfide (CS2), tinh khiét phan tich.
- Khi nito, cap d6 tinh khiét.

- Khi hydro, cép dé tinh khiét.

- Khi heli, cap dé tinh khiét.

- Dung dich chuan xang trdng: Pwoc pha trong CS2 dé dwoc 1mL dung
dich tiéu chuan cé chira 1mg xdng. Dung dich nay dé dwoc 7 ngay.

2.4. Cac bwérc tién hanh
2.4.1. Ldy mau

L4y 6ng than hoat tinh, bé hai dau va cadm vao 6ng mém néi v&i may
ldy mau, bat may véi lwu lwong 0,1L/phat, théi gian 1y mau 30 phat.

2.4.2. Piéu kién sac ky
- Nhiét d6 budng bom mau: 175°C.
- Nhiét dé cot tach: 60°C - 160°C (10°C/phut).
- Lwu lwveng khi mang (H2): 30mL/phut.
- Lwu lwong nito bé tre: 30mL /phut.
- Khong khi: 240mg/pht.
2.4.3. Xay dung dwong chuén

Dwng dwdng chudn xiéng can phan tich bang cach bom day dung dich
chuan xang néng do trung gian da chuan bj lén may GC/FID v&i cac thong sb
ky thuat (2.4.2).

Dwa vao ndng d6 chuan va dién tich pic (hodc chiéu cao pic) ctia chuén
xang, xac dinh dwoc phwong trinh hdi quy y = ax + b va hé sé twong quan r
(gitba ndng d6 chuan va dién tich pic chuan).

2.4.4. Phan tich mau

Chuyén phan than hoat tinh trong éng than hoat tinh dung dé lay mau
vao lo thuay tinh 2mL. Thém 1mL (Ve) carbon disulfide vao lo. D& gidi hép it
nhat 30 phut. Sau d6 bom mau trén GC/FID.

2.5. Tinh toan két qua
Noéng d6 xéng trong khéng khi theo cong thivc:
X = Xo. VE/m.P
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Trong dé:
X: Nong dd xang trong khéng khi (mg/m?).
Xo: Nong @6 xdng dwoc xac dinh theo dwéng chuan (ug/L).
Ve: Phan mau thir thu dwoc (dung dich gidi hap) (L).
m: Thé tich khong khi da 14y (L).
P: P tinh khiét ctia chat chuan (%).
I/ Phworng phap so mau
1. Nguyén tac
Khi anhydric chromic tac dung v&i xang sé bi khir thanh chromi oxide:
2CrO3z = Cr203 + 3/2 Oz

Anhydric chromic ¢6 mau vang chuyén thanh mau xanh Ia khi bi kht
thanh chromic oxide.

Do nhay clia phwong phap: 0,03mg xang trong dung dich phan tich.
Cac chat gay tr& ngai la aceton, con, mot s6 carbon hydrogen.

2. Dung cu
- Binh hép thu loai nhé (25mL).
- May 1ay mau lwuu lwong 0,1L/pht.
- Pipet cac loai.
- Binh dinh mdre 25mL — 100mL.
- Ong nghiém, may so mau.
3. Thuéc thir
Dung dich tiéu chuén: Xang trang (néu khéng co thi cé thé dung xang

dem cét lai) dwoc pha trong acid acetic (CHsCOOH) dé dwoc 1mL dung dich
tieu chudn cé chira 1mg xa@ng. Dung dich nay dé dwoc 7 ngay.

Thudc thir anhydric chromic (CrOs) trong dung dich H2SO4 déc: Can
0,4g anhydric chromic trong chén thay tinh, thém 10mL H2SO4 ddc va khudy
cho tan (c6 thé thay thé anhydric chromic bang kalibichromat (K2Cr207), dung

dich 3% trong H2SO4 dac).
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Acid sulfuric ( HoSO4) d&c (d = 1,84) tinh khiét.

Dung dich hap thu: Acid acetic (CH3COOH) d&c tinh khiét (thwéng dung
loai do Prc san xuét — khéng co carbonhydrogen).
4. Ky thuat phan tich
4.1. LAy mau

Cho vao 2 éng hép thu, méi 6ng 2mL H.SO4 dac. Hut khong khi qua 2
dng héap thu (mac ndi tiép nhau) v&i lwu lwong 0,1L/phat. LAy tir 3 — 6L khong

khi. Sau khi ngirng 14y mau, don dung dich trong 2 éng hap thu lam mot, 13c
déu, dem phan tich.

4.2. Phan tich
LAy 2mL dung dich hép thu cho vao 6ng nghiém, thém 0,15mL thubc

thr anhydric chromic, I&c nhe nhang (khéng dé thudc thir bam |én thanh 6ng).

Song song cling lam véi thang mau theo bang dwéi day:

Ong s6
Dung dich (mL) 0 L . 3 %

Dung dich tiéu chuan 10mg/mL 0 0,03 0,05 0,10 | 0,20

Acid acetic dac (mL) 2 1,97 1,95 1,90 1,80

Thubde thlr anhydric chromic (mL) | 0,15 0,15 0,15 0,15 0,15

Ham lwgng xang (mg) 0 0,03 0,05 0,10 0,20

Lac déu cac 6ng (khong dé thube thir bam 1én thanh 6ng). Sau dé buéc
cac dng nghiém lai thanh bé (ké cd dng phan tich) dit vao ndi cach thiy soi 4
phut. Mang ra lam lanh dw@i voi nwéc. Sau 10 phat dem so mau & buwée séng
600nm.
5.Tinh két qua

N6ng dd xang trong khéng khi tinh theo céng thire:

a.b
C=
v. Vo
Trong do:
- C: Ndng d6 xang trong khéng khi (mg/L). ﬁ/
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- a: Ham lwgng xang trong ong phan tich (mg).
- b: Téng dung dich hap thu Iy ra phan tich (mL).
- v: Dung dich hép thu lay ra phan tich (mL).

- Vo: Thé tich khéng khi ldy mau qui v& diéu kién tiéu chuan (L).

0
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Phu luc 49
KY THUAT XAC BINH XYLEN [(CHz)2CsH4] -

PHUONG PHAP SAC KY KHi

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 nam 2019
cla Bo truéng B Y té)

1. Nguyén ly

Xylen trong khong khi dwoc hap phu vao trong éng than hoat tinh. Sau
do mau dwoc gidi hap bang dung méi thich hgp réi bom 1&n hé théng séc ky
khi theo moét chwong trinh nhiét d6 16 cdt phu hop. Qua trinh rira gidi mau
phan tich ra khléi cot tAch dwgce phat hién bang detector FID, tin hiéu dwoc
ghi lai bang sac ky d6. Trén co s& do I6n cla dién tich hay chiéu cao pic cla
mau thtr va chuan, thé tich mau khéng khi da Iy, tinh dwoc ndng dé xylen
trong mau phan tich.

2. Phwong phap
2.1. Loai mau: Khi.
2.2, Thiét bj, dung cu:
- May Iéy_mé”iu, Itu lvgng 0,01 - 1L/phat.

- Dau lay mau (6ng than hoat tinh): Dai 7cm, dwdng kinh ngoai (OD)
6mm, dwong kinh trong (ID) 4mm, dau han kin, ¢é chira hai phan clia than
hoat (trwérc: 100mg; sau: 50mg) ngan cach b&i mot nut xép urethane 2mm.
Mot nat bong thuy tinh silylated & phan dau trwdec va nat xdp urethane 3 mm
& phan dau sau. Hién c6 ban sén cac éng ldy mau nay.

- Binh dinh mr¢c 10mL, 100mL.

- Pipet 1mL, 5mL, 10mL.

- Xy lanh 10pL va 25pL.

- Ong dong 1L.

- Lo thay tinh 2mL.

- Can phan tich, dé chinh xac 0,1mg.
- May sac ky khi, detetor FID.
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2.3. Héa chat va thuéc thir:
- Carbon disulfide (CS), tinh khiét phan tich.
- Khi nito, cap db tinh khiét.
- Khi hydro, cép d6 tinh khiét.
- Khi heli, cAp d6 tinh khiét.

- Dung dich chuan xylen gbc: Hoa tan 100mg clia chudn géc xylen
trong carbon disulfide, dinh mirc dén 100mL: 1000mg/L.

- Dung dich chuén xylen néng d6 trung gian: Pha loang 1mL dung dich
chuan xylen géc thanh 100mL bang carbon disulfide: 10mg/L, bdo quan trong
ti lanh. Ttr dung dich nay pha loang thanh cac dung dich c6 ndng do thap dé
lap dwong chuan. Chuan bj day dung dich chuan trwdc khi phan tich co cac
nbng dé 5; 10; 15; 20; 25; 30; 40ug/L.

2.4. Cac bwére tién hanh

2.4.1. Ly mau

- Bé gay hai dau 6ng than hoat ngay trwéc khi ldy mau, cdm bng than
theo chiéu mii tén ky hiéu trén 6ng than vao dng mém va néi v&i may lay
mau va bat may.

- Lwu lwong l1ay méu 0,2L/phdt, tdng thé tich 1dy mau 2 - 23L.

2.4.2. Diéu kién séc ky
- Nhiét d& buéng bom mau: 240°C.
- Thé tich bom mau: 5pL.

- Nhiét do cot tach: Nhiét d6 ban dau 40°C giir trong 5 phat, sau do tang
dan v&i tbe do tang 20°C/phat dén nhiét d 200°C va gitr trong 1 phut.

- Lwu lweng khi mang (He): 1mL/phat.

- Nhiét do detetor: 280°C.

- Lwu lwong nitor bé tro: 30mL/phut.
2.4.3. Xay dung dwong chuén

Dwng dwong chuén xylen can phan tich béng cach bom day dung dich
chuan xylen ndng dé trung gian d& chuén bj 1én may GC/FID v&i cac théng sb

ky thuat (2.4.2). |
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Duwa vao nbéng dé chuén va dién tich pic (hodc chiéu cao pic) cdia chuan
xylen, xac dinh dwgc phwong trinh hdi quy y = ax + b va hé sb twong quan r
(gitka ndng dod chuén va dién tich pic chuan).

2.4.4. Phan tich mau

Chuyén phan than hoat tinh trong éng than hoat tinh ding dé 14y mau
vao lo thdy tinh 2mL. Thém 1mL (Ve) carbon disulfide vao lo thiy tinh. D& giai
hap it nhat 30 phat. Sau d6 bom mau trén GC/FID.

2.5. Tinh toan két qua
Nong d6 xylen trong khong khi dworc tinh theo cbng thire:
X= Xo. VE/m.P

Trong do:
- X: Néng dd xylen trong khong khi (mg/m?).
- Xo: NOng d6 xylen dwgc xac dinh theo dwéng chuan (ug/L).
- Ve: Phan mau thi thu dwoc (dung dich giai hap) (L).
- m: Thé tich khéng khi da lay (L).
- P: Do tinh khiét cia chat chuan (%).
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Phu luc 50
KY THUAT XAC BINH NONG DO CAC HOA CHAT TRONG KHONG

KHi BANG THIET Bl O PIEN T HIEN SO

(Ban hanh kem theo QCVN 03 :2019/BYT ngay 10 thang 6 ndm 2019
ctia Bo truéng BO Y té)

1. Nguyén ly
Nong dé hoa chat dwoc xac dinh dwa trén sy phat hién cla cac loai sensor
(héng ngoai, dién hoa, quang ion hda...) clia thiét bi do khi twong tac véi cac
héa chat co trong khéng khi. Két qua dwoc hién thi bing don vi mg/m? hoac
ppm.
2. Phwong phap xac dinh
2.1. Thiét bi, dung cu
- May do nbng dd hoa chét dién ti hién sé.
+ D0 nhay: T6i thiéu béng 10% gia tri gi®i han tiép xtc ca lam viéc.
+ Do dwoc ndng dd héa chét trung binh theo thdi gian.
- May do nbng dd6 hoa chat phai dwoc hiéu chudn dinh ky téi thiéu 1
lan/nam.
2.2. Cac buwérc tién hanh
a. Chudn bj thiét bj tai phong thi nghiém trwée khi di hién trirong
- Kiém tra pin ctia may dé& dam bao pin da dwoc nap ddy dd, chuan bi pin
dw phong.
- Kiém tra tinh trang hoat dong ctia may.
- Hiéu chinh may do theo hwéng dan clia nha san xuét thiét bj voi tirng loai
may.
b. Tién hanh do tai hién trurong
- Xac dinh vj tri diém do: Khu vic ngwai lao dong lam viéc.
- Lap pin vao thiét bj (néu can). Bat may dé kiém tra tinh trang hoat dong
clia may roi tat may.
+ Thiét bi hodc dau 6ng hut dat & chiéu cao ngang tam hoé hap cia nguoi
lao dong, théng thwong tir 1,5 dén 1,8m so véi mét san, vudng goc véi ngudn

phat sinh héa chat. Co thé cam thiét bi bing tay hodc dat trén chan gia d6.
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- Bat may do: Do lién tyc theo thoi gian da dinh hodc theo htrong dan ola
nha san xuét. |
+ Két thuc thoi gian do, doc va ghi lai gia tri trung binh cda lan do hién thi
trén man hinh ctia may, tat may. Ghi lai didu kién lao dong va tinh trang san
xuét trong thdi gian do.
Luu y: Khong str dung may do dién tl trong méi trerng c¢é d6 dm cao (trén
95%), phun céc chat két dinh nhw son, ddu m&, keo... vi lam hw héng céc
mach dién tl va lam ban céac sensor trong budng do.
2.3. Két qua do
Két qua nong do hoa chét la gia trj trung binh cha Ian do hién thi trén man
hinh cia may.
3. Bao quan thiét bj
- Sau méi lan do tai hién trdng, may do dwoc vé sinh sach sé bén trong va
ngoai may bang cac dung cu chuyén dung di kém theo may clia nha san
Xuat.
- Thao pin khdi may (néu st dung pin r&i) khi bao quan trong phong.
- Bdo quan may trong phong cé kiém soat d6 dm tir 40 - 80%. Nhiét do
phong ttr 20 - 30°C.
- Néu khong st dung may trong thei gian dai, dinh ky 2 tudn/lan bat may
chay kiém tra hoat déng tir 5 -10 phut/Ian.
4. Diéu kién str dung phwong phép do bing thiét bj do dién tir hién sé
Trwéng hop vi ly do an toan hay ky thuat cia diéu kién san xuat khong
thé 1y mau hodc ndng d6 héa chat dw kién thap thi co thé xac dinh néng
do cac hoa chat bang thiét bj do dién t& hién s6 theo phu luc nay va phai
dap (ng yéu cau danh gia tai Muc 5.2, phan Il Quy dinh ky thuat ctia quy
chuan nay. Néu ndng do hoa chat do dwoc bing thiét bj do dién t& hién sé
vwot gia tri gigi han tiép xtic cho phép hodc két qua cé nghi ng® thi phai

tién hanh 14y mau va phan tich lai tai phong thi nghiém.
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