
BOYTE CONG HoA xA HOI CHU NGHiA VI~T NAM
DQc l~p - T,! do - H~nh phuc

S6: 10 12019/TT-BYT Ha N9i, ngay 10 thang 6 ndm 2019

THONGTU
Ban hanh Quy chuan ky thu~t qu8c gia - Ghi tr]

gio'i han ti~p xuc cho phep d8i v6'i 50 y~u t8 hoa hQc tai no'i lam vi~c

Can cu Ludt an toan, v¢ sinh lao dong s6 84120151QH13 ngay 25 thang 6

ndm 2015;
Can cu Ludt lieu chudn va quy chudn kY thudt s6 68120061QH13 ngay 29

thang 6 ndm 2006;
Can ctr Nghi dinn s6 127120071ND-CP ngay 01 thdng 8 ndm 2007 cua

Chinh phu quy dinh chi tidt thi hanh mot s6 dieu cua Ludt tieu chudn va Quy

chudn kY thudt;
Can cu Nghi dinh s6 7512017IND-CP ngay 20 thong 6 nam 2017 cua Chinh

phu quy dinh chirc nang, nhiem v~, quyen han va co cdu t6 chuc cua B9 Y ti;
Thea dJ nghi cua Cue truong Cue Quan If;moi truong y ti;
B9 truong B9 Y ti van hanh Quy chudn kY thudt qu6c gia - Gia. tri gibi

hc;mtiip xuc cho phep 50 yiu t6 h6a h9C tc;dnai lam vi¢c.
Di~u 1. Quy chu~rt ky thu~t qu8c gia v~ y~u t8 hoa hQc
Ban h~mhkern theo Thong tu mlY QCVN 03:2019/BYT - Quy chu~n ky

thu~t qu6c gia - Gia tri giai h(;lntiSp xuc cho phep d6i vai 50 ySu t6 h6a hQc t(;li

nai lam vi~c.
Di~u 2. Hi~u l,!c thi hanh
1. Thong tu nay c6 hi~u hJc tu ngay 09 thang 12 nam 2019.
2. Tieu chu~n v~ sinh lao dQng d6i vai cac ySu t6: Aceton; Acid acetic;

Acid hydrochloric; Acid sulfuric; Amonia; Anilin; Arsenic va hQ'Pch~t; Arsin;
Benzen; n-Butanol; Cadmi va hQP ch~t; Carbon dioxide; Carbon disulfide;
Carbon monoxide; Carbon tetrachloride; Chlor; Chloroform; Chromi (III) d,~mg
hQ'pch~t; Chromi (VI) (d~mghoa tan trong nuac); Chromi (VI) oxide; Cobalt va
hQP ch~t; Dichloromethan; D6ng (b\}i); D6ng (hai, kh6i); Ethanol; Fluor;
Fluoride; Formaldehyde; n-Hexan; Hydro cyanide; Hydro sulfide; Kern oxide;
rv1angan va cac hQP ch~t; Methanol; Methyl acetat; Nhom va cac hQP chit;
Nicotin; Nita dioxide; Nita monoxide; Nitro benzen; Nitrotoluen; Phenol; Selen



dioxide; Selen va cac hop chat; Sulfur dioxide; Toluen; 2,4,6 - Trinitrotoluen;
Vinyl chloride; Xang; Xylen trong Tieu chuan V~ sinh lao dong ban hanh theo
Quyet dinh s6 3733/2002/QD-BYT ngay 10 thang 10 nam 2002 cua B(>truong
B(>Y tS hSt hieu luc kS til ngay Thong tu nay co hieu luc.

Di~u 3. Trach nhiem thi hanh
Chanh van phong B(>,Chanh thanh tra B(>,Cue tnrong Cue Quan I;' moi

truong y tS, Vu truong, Cue tnrong, T6ng cue tnrong thuoc B(>Y tS, Thu truong
cac co quan, dan vi true thuoc B(>,Giam doc Sa Y tS cac tinh, thanh ph6 true
thuoc Trung uong, Thu tnrong co quan y tS cac B(>,nganh va cac t6 chirc, ca
nhan lien quan chiu trach nhiem thi hanh Thong tu nay.

Trong qua trinh thuc hien nSu co kho khan, virong mac, cac co quan, t6
clnrc, ca nhan phan anh vS B(>Y tS (Cue Quan I;' moi trucmg y tS) dS nghien CUll

giai quySt.l.

No·i /than:
- Uy ba~ v6 CVDXH clla Qu6c hQi (06 gialll sat);
- Van phong Chinh phu; (Cong bao, V\l KGVX,
C6ng TTDT Chinh phu);
- BQ Tu phap (C\lCKTVBQPPL);
- BQ, CO' quan ngang bQ, CO' quan thuQc Chillh phu;
- BHXH Vi~tNam;
- HDND, UBND cac tinh, thimh ph6 trvc thuQc TW;
- So' y t~ dc Huh, thaoh ph6 trvc thuQc TW;
- BQ tmO'og (06 bao cao);
- C<icth(1'trll'o'ng (as bi~t);
- Cac 00'0 vi avc thuQc BQY t~;
- Y t~ caocbQ, nganh;
- Cac V~l,C~IC,T6ng C~IC,TTra SQ, VP BQ;
- C6ng TTDT BQY t~;
- Llru: YT, K2DT (02b), MT (03b), PC (02b),

KT. ~(> TRlfONS
TH(J'TRlfaNG~ ~
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QCVN 03 :2019/BYT

LcYin6idAu

QCVN 03 :2019/BYT do Ban soan thao quy chuan ky thuat quoc gia ve v~ sinh

lao dong bien soan, CI,JCOuan Iy mol trU'cmg y t~ trlnh duyet, Bo Khoa hoc va
Cong ngh~ tharn dinh va dU'Q'cban hanh theo Thong tu so 10/2019/TT-BYT
nqay 10 thanq 6 narn 2019 cua BOtrU'cYngBOY t~.

2



QCVN 03 :2019/BYT

QUY CHuAN KY THU~T QUOC GIA

GIA TRI GI6'1H~N TIEP xOC CHO PHEP COA 50 YEU TO HOA HQC
T~I NO'I LAM VII;C

National Technical Regulation on Permissible Exposure

Limit Value of 50 chemicals at the Workplace

I. QUY DINH CHUNG

1. Pharn vi di~u chinh

Quy chuan nay quy dinh gia tri gi&i han tiep xuc cho phep 50 yeu t6 h6a
hoc trong kh6ng khf not lam viec, bao gam: Aceton; acid acetic; acid
hydrochloric; acid sulfuric; amonia; anilin; arsenic va hop chat; arsin; benzen;
n-butanol; cadmi va hop chat; carbon dioxide; carbon disulfide; carbon
monoxide; carbon tetrachloride; chlor; chloroform; chromi (III) (dc;mghop
chat); chromi (VI) (danq hoa tan trong nuoc) nhu hexavalent chromi; chromi
(VI) oxide; cobalt va hop chat; dichloromethan; dong va hop chat (danq bui):
dong va hop chat (danq hoi, kh6i); ethanol; fluor; fluoride; formaldehyde; n
hexan; hydro cyanide; hydro sulfide; kern oxide; mangan va cac hop chat;
methanol; methyl acetat; nh6m 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. D6i tWQ'ng ap dlJng

Quy chuan nay ap dunq cho cac co quan quan Iy nha nuoc ve m6i
truonq lao d(>ng;cac co quan, to chuc thuc hien quan trac m6i truonq lao
d(>ng;cac to chuc, ca nhan c6 cac heat d(>ngphat sinh cac h6a chat trong
kh6ng khf noi lam viec.

3. Giili thich tiP ngCP

Trang quy chuan nay cao tLr ngCf dU'&i day dU'Q'Chi8u nhu aau:

(Ten cua cac h6a chat dU'Q'Cviet theo quy djnh cua TCVN 5529: 2010
Thu~t ngCPh6a hoc - Nguyen tac cO'ban va TCVN 5530: 2010 Thu~t ngCPh6a
hoc - Danh phap cac nguyen t6 va hQ'pchat h6a hoc).
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QCVN 03 :2019/BYT

3.1. Aceton: La hop chat danq long hoac hoi, khong rnau, de chay, c6
mui bac ha. Cong thuc h6a hoc: (CH3)2CO.Danh phap theo IUPAC la
propanone. Ten khac: Acetona; dimethylformaldehyde; dimethylformehyde;
dimethylketal; dimethyl ketone; ketone; ketone propane; ~-ketopropane;
methyl ketone; 2-propanone; propanone; pyroacetic acid; pyroacetic ether.

3.2. Acid acetic: La hop chat danq long khong mau hoac danq tinh th~,
c6 rnui chua giang nhu giam. Cong thuc h6a hoc: CH3COOH.Danh phap theo
IUPAC la acetic acid hoac ethanoic acid. Ten 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 1111;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 hop chat danq long khong rnau den vanq nhe
hoac danq hoi va c6 rnui hang kh6 chiu, Cong thirc h6a hoc: HC!.Danh phap
theo IUPAC la hydrochloric acid. Ten khac: Hydrogen chloride; muriatic acid;
hydronium chloride; anhydrous hydrochloric acid.

3.4. Acid sulfuric: La hop chat danq long khonq rnau den mau nau sam
ho~c danq hoi. Conq thuc h6a hoc: H2S04.Danh phap theo IUPAC la sulfuric
acid. Ten khac: Hydrogen sulfate; dihydrogen sulfate; oil of vitriol; dipping
acid.

3.5. Amonia: La mot loai khi khonq rnau, c6 tinh kiem rnanh, de hoa tan,
rnui hang. Cong thuc h6a hoc: NH3.Danh phap IUPAC la azane. Ten 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 chat hCPuco danq long, de bay hoi, co mui ca thai.
Conq thirc h6a hoc: C6H5NH2.Danh phap theo IUPAC la phenylamine. Ten
khac: Aniline; aminobenzene; benzenamine; aniline oil; anyvim; arylamine;
benzeneamine; benzene, amino-; blue oil; huile d'aniline; phenylamine.
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QCVN 03 :2019/BYT

3.7. Arsenic va hop chat: La don chat va hop chat dc;mghol hoac bui.
Cong thirc h6a hoc cua arsenic: As. Danh phap theo IUPAC la arsenic. Cac
hop chat vo co cua arsenic bao g6m arsenic trioxide (AS203); arsenic
pentoxide (AS205) va mot so muoi cua arsenic (khong bao g6m arsin). Ten
khac cua arsenic: Arsenic black; grey arsenic; ruby arsenic; metallic arsenic.

3.8. Arsin: La hop chat danq hoi hoac khl, khonq rnau, de chay, c6 rnul
toi nhe, Conq thuc h6a hoc: AsH3. Danh phap theo IUPAC la arsenic
trihydride. Ten khac: Arsenic hydride; hydrogen arsenide; arsenous hydride;
arseniuretted hydrogen; arsenic anhydride.

3.9. Benzen: La hop chat danq long, de bay hoi, khong rnau, de chay,
c6 rnui thorn de chiu. Cong thuc h6a hoc: C6H6. Danh phap theo IUPAC la
benzene. Ten khac: Benzol; benzole; phene; phenyl hydride; pyrobenzol.

3.10. N-butanol: La hop chat d~ng long hoac hoi, khong rnau, c6 mui
con. Cong thtrc h6a hoc: CH3(CH2)30H. Danh phap theo IUPAC la butan-1-ol.
Ten 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 hoac hop chat danq hoi, kh6i
hoac bui, Cong thuc h6a hoc: Cd, CdO. Danh phap theo IUPAC cua Cd la
cadmium, cua CdO la cadmium oxide. Ten khac cua Cadmi: Cadmio; colloidal
cadmium; elemental cadmium; kadmium.

3.12. Carbon dioxide: La hop chat danq khi, khong rnau, khong rnui.
Cong thirc h6a hoc: C02. Danh phap theo IUPAC la carbon dioxide. Ten
khac: Carbonic anhydride; acetylene black; elemental carbon.

3.13. Carbon disulfide: La hQ'p chat d~ng long ho~c hO'i, c6 mui ete.
Cong thuc h6a hoc: CS2. Danh phap theo IUPAC la methanedithione. Ten
khac: Carbon bisulfide; carbon sulfide; dithiocarbonic anhydride;
schwefelkohlenstoff; sulphocarbonic anhydride; weeviltox.

3.14. Carbon monoxide: La hQ'p chat d~ng khf, khong mau, khong mui,
khong vi, nh~ hO'n khong khf. Cong thuc h6a hoc: CO. Danh phap theo
IUPAC la carbon monoxide. Ten khac: Carbonic oxide; carbon oxide;
kohlenmonoxid.

3.15. Carbon tetrachloride: La hQ'p chat d~ng long ho~c hO'i, khong
mau. Cong thLrC h6a hQc: CCI4. Danh phap theo IUPAC la carbon
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tetrachloride. Ten 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 dan chat danq hoi, khong rnau. Cong thuc h6a hoc: Cb.
Danh phap theo IUPAC la chlorine. Ten khac la: Bertholite; chlore; chlorine
molecular; chlorro; dichlorine; poly I gas.

3.17. Chloroform: La hop chat danq hoi, khonq rnau. Cong thtrc h6a
hoc: CHCb. Danh phap theo IUPAC ta trichloromethane. Ten khac:
Chloroforme; cloroformo; formyl trichloride; freon 20; methane trichloride;
methane, trichloro-; methenyl trichloride; methyl trichloride; R 20 refrigerant;
trichloroform; trichloromethane.

3.18. Chromi (III) (danq hop chat): HQ'pchat c6 chromi h6a trj +3. Cong

thuc h6a hoc: Cr3+.

3.19. Chromi (VI) (danq hoa tan trong nuoc): La hop chat danq hoi,
kh6i hoac bui cua cac rnuoi chromi va cac hop chat rna chromi c6 h6a tri +6,
tan duoc trong nuoc. Cong thuc h6a hoc: Cr+6. Ten khac: Hexavalent
chromium (Chromium VI).

3.20. Chromi (VI) oxide: La hop chat vo co c6 rnau do d$m (y danq tinh
the, khong rnui, tan trong H2S04, HN03, (C2H5)20, CH3COOH, (CH3)2CO.
Conq thuc h6a hoc: Cr03. Bay la anhydrit acid cua acid chromic. Danh phap
theo IUPAC la chromium trioxide. Ten khac: Chromic anhydride; chromic acid
(misnomer).

3.21. Cobalt va hop chat: La nguyen to kim IOC;1ihoac hop chat & danq
hoi, kh6i hoac bui. Cobalt kim IOC;1ila mot chat ran rnau xarn bC;1Cden rnau den.
Cong thirc h6a hoc cua cobalt: Co. Danh phap theo IUPAC la cobalt. Ten
khac: Cobalt metal, cobalt (II), cobalt oxide.

3.22. Dichloromethan: La hop chat danq long hoac hoi, khong mau,
Conq thuc h6a hoc: CH2Cb. Danh phap theo IUPAC la dichloromethane. Ten
khac: Methylene chloride; methane dichloride; methylene bichloride;
methylene dichloride; dichloromethane; solmethine; narkotil; solaesthin.

3.23. Dong va hop chat (d\;lng bui): La kim leal hoac hQ'pchat cua dong
& dc;mgbl,Ji.Cong th(fc h6a hoc cua dong: Cu. Danh phap theo IUPAC la
copper. Ten khac cua dong: 1721 gold; allbri natural copper; anac 110;

~
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arwood copper; bronze powder; C.1. pigment metal 2; cobre; copper bronze;
elemental copper; gold bronze; kafar copper; M2 copper; MI (copper); OFHC
Cu; raney copper.

3.24. Bong va hop chat (danq hoi, kh6i): La kim I09i hoac hop chat cua
dong (y danq hoi, kh6i. Cong thuc h6a hoc: Cu, CU20 (copper oxide) va CuO
(copper oxide fume).

3.25. Ethanol: La hop chat danq long, khong rnau, de bay hoi, de chay.
Cong thirc h6a hoc: CH3CH20H. Danh phap theo IUPAC la ethanol. Ten
khac: Ethyl alcohol; alcohol; ethylic alcohol.

3.26. Fluor: La don chat d9ng hoi khf, rnau vanq, c6 rnui hang. Cong
thuc h6a hoc: F2. Danh phap theo IUPAC la fluorine. Ten khac: Fluorine-19;
fluorues acide; saeure fluoride.

3.27. Fluoride: La hop chat trong khong khf & danq hoi, bui, c6 rnul va
mau phu thuoc vao cac hop chat cu th~ voi fluor. ThU'ang g~p dU'&i d9ng hop
chat voi kim I09i kiem nhu NaF (floridine). Cong thuc h6a hoc: F- hoac
MxFyoride. Danh phap theo IUPAC la fluoride. Ten khac: Fluoride ion; fluoride
(1-); perfluoride.

3.28. Formaldehyde: La hop chat danq khf, khong rnau, c6 mul hang.
Formaldehyde hoa tan trong nuoc dU'&i danq dung dich 37% dU'Q'cgQi la
formalin hoac formol. Conq thuc h6a hoc: HCHO. Danh phap theo IUPAC la
formaldehyde ho~c methanal. Ten khac la: Formalin; methyl aldehyde;
methylene oxide; methylene glycol; formol; aldehyde formique; fannoform;
formic aldehyde; oxymehylene.

3.29. n-Hexan: La hQ'pch~t d9ng long de bay hO'i, khong mau, de chay,
c6 mui xang. Cong thuc h6a hQc: CH3(CH2)4CH3. Danh phap theo IUPAC la
hexane. Ten khac: Sextane; exxsol hexane; genesolv 404 azeotrope;
gettysolve-B; n-hexano; hexano; hexyl hydride; skellysolve B.

3.30. Hydro cyanide: La hQ'p ch~t d9ng long c6 mau xanh nh9t ho~c
d9ng khf khong mau, c6 mui h9nh nhfin. Cong thuc h6a hQc: HCN. Danh
phap theo IUPAC la formonitrile. Ten khac: Hydrogen cyanide; methanenitrile;
hydrocyanic acid; prussic acid; zyklon B. Trong quan Sl,J' hay dung ky hi$u la

AC.

3.31. Hydro sulfide: La hQ'p ch~t d9ng long ho~c hO'i, khong mau, c6
mui tr(l'ng th6i. Cong th(l'c h6a hQc: H2S. Danh philp theo IUPAC Iii hydrogen
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sulfide. Ten khac: Sulfur hydride; hydrothionic acid; dihydrogen monosulfide;
dihydrogen sulfide; hydrogen sulfuric acid.

3.32. Kern oxide: La hop chat danq bot dm vo dinh hlnh, rnau trang
hoac trang vanq, khong mui. Trong khong khf & danq hoi, bul, kh6i. Cong
thuc h6a hoc: ZnO. Danh phap theo IUPAC la zinc oxide. Ten khac: Zinc
white; chinese white; zincite; emar; catamine; zinc peroxide; zincoid.

3.33. Mangan va cac hop chat: La kim loai don chat va cac hop chat
cua mangan. Trong khong khi & danq bul, kh6i. Cong thuc h6a hoc cua
mangan: Mn. Danh phap theo IUPAC la manganese. Ten khac cua mangan:
Colloidal manganese; cutaval; elemental manganese; manganese-55;
manganese element; manganeso; tripart liquid; tronamag.

3.34. Methanol: La hop chat danq long de bay hoi, khong rnau, de
chay, Conq thuc h6a hoc: CH30H. Danh phap theo IUPAC la methanol. Ten
khac: Wood alcohol, methylol; wood spirit; carbinol; methyl alcohol.

3.35. Methyl acetat: La hop chat danq long hoac hoi c6 rnul thorn. Cong

thuc h6a hoc: CH3COOCH3. Danh phap theo IUPAC la methyl acetate. Ten

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

3.36. Nhom va cac hop chat: La kim loai dO'nchat rnau trang bac va cac
hop chat cua nhorn. Trong khonq khi ton tal & d«;ingbul, hoi kh6i. Cong thirc
h6a hoc cua nhorn: AI. Danh phap theo IUPAC la aluminum. Ten khac cua
nhorn: 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 chat danq bot ho~c d«;inglong d~u, mau vang nht;it
den nau d~m, mui tanh nh~. Trong khong khi & d«;inghO'i, kh6i ho~c bl,Ji.Cong
th(rc h6a hoc: C1QH14N2.Danh phap theo IUPAC la (S)-3-[1-methylpyrrolidin-2-
yl] pyridine. Ten 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); ~-pyridyl-a-N-methylpyrrolidine;
tendust.

3.38. Nita dioxide: La khi rnau nau d~m (tren 21°C) hoac danq long
mau vanq (dU'oi 21°C), de b5c kh6i, mul hang. Cong thLPCh6a hoc: N02;
N204. Danh phap theo IUPAC la nitrogen dioxide. Ten khac: Dinitrogen
dioxide; dinitrogen dioxide, di-; dinitrogen tetroxide (N204); dioxido de
nitrogeno; nitrogen peroxide; nitrogen tetroxide; nitrogen(IV) oxide, deutoxide
of nitrogen.

3.39. Nita monoxide: La chat khi khong rnau. Cong thuc h6a hoc: NO.
Danh phap theo IUPAC la nitrogen monoxide; oxidonitrogen. Ten khac: Nitric
oxide; bioxyde d'azote; monoxido de nitrogeno; oxido nitrico; oxyde nitrique;
stickmonoxyd; nitrogen(ll) oxide.

3.40. Nitro benzen: La hop chat danq long hoac hoi, khong tan trong
nuoc, c6 rnui hanh nhan. (J danq long c6 rnau vanq nhat. Cong thuc h6a hoc:
C6H5N02.Danh phap theo IUPAC la nitrobenzene. Ten khac: Nitrobenzol;
nitrobenzole; oil of mirbane.

3.41. Nitrotoluen: La hop chat danq ran, long hoac hoi. Cong thuc h6a
hoc: CH3C6H4N02.C6 cac loai d6ng phan 0, m, p. Danh phap theo IUPAC
cua o-nitrotoluene la 1-methyl-2-nitrobenzene, m-nitrotoluene la 1-methyl-3-
nitrobenzene, p-nitrotoluene la 1-methyl-4-nitrobenzene. Ten khac:
Methylnitrobenzene; nitrotoluene; mixed isomers; 4-nitrotoluene; 3-
nitrotoluene; 2-nitrotoluene; ortho-nitrotoluene.

3.42. Phenol: La hop chat danq tinh th~ rnau trang, de bay hoi, Cong
thuc h6a hoc: C6H50H. Danh phap theo IUPAC la phenol. Ten 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 hop chat & d~ng tinh th~ mau trang den hai d6,
dang long rnau vanq, danq hoi mau xanh vanq. Cong thuc h6a hoc: Se02.
Danh phap theo IUPAC la selenium dioxide. Ten khac: Selenium dioxide;
selenium (IV) oxide; selenous anhydride; oxoselane oxide.
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3.44. Selen va cac hop chat: La dan chat va hop chat c6 dc;mgthu hinh
rnau den hoac do & pha ran. Trong khonq khl & danq bul, Gong thtrc h6a hoc
cua selen: Se. Danh phap theo IUPAC la selenium. Ten khac cua 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 hop chat danq hoi, khong rnau. Gong thuc h6a
hoc: S02. Danh phap theo IUPAG la sulfur dioxide. Ten khac: Sulfurous oxide;
sulfur oxide; sulfurous acid anhydride; sulfurous anhydride; sulfur (IV) oxide;
bisulfite.

3.46. Toluen: La chat long khong mau, c6 mul hang. Gong thtrc h6a
hoc: G6HsGH3.Danh phap theo IUPAG la toluene hoac methyl benzene. Ten
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 hop chat danq ran c6 rnau vang

hoac danq hoi, bui, Gong thuc h6a hoc: G7HsN306.Danh phap theo IUPAG la

2-methyl-1,3,5-trinitrobenzene. Ten 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; trinitrotoluene; trinitrotoluene, 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 hop chat chlor huu co danq khf, de chay. Gong

thuc h6a hoc: C2H3CI. Danh phap theo IUPAC la chloroethene. Ten khac:

Chloroethylene; ethene chloro-; vinyl chloride monomer; vinyl chloride

(vinylchloride); monochloroethylene;monomer; ethenechloro-

monochloroethene.

3.49. Xanq: La hop chat & d<;lng long hay khL Xang thong thuonq la
mot han hop pha tron cua han 200 hydrocacbon khac nhau c6 conq thuc h6a
hoc chung la CnH2n+2tCPnhlJ'ng hqp ch~t c6 ch(J'a4 d~n 12 nguyen tCrcarbon.
Ten khac: Gasoline; petrol.

3.50. Xylen: La hQ'p chat long khong mau, de bay hO'i, khong hoa tan
trong nU'cYc,c6 mui thO'm. Bao gom mot nh6m 3 dong phan octo-, meta-,
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va para- cua dimethyl benzen. Conq thuc h6a hoc: C6H4(CH3)2.Cac dang
phan 0, m va p c6 danh phap theo IUPAC Ian 1U'Q't 113 1,2-dimethyl
benzene;1 ,3-dimethyl benzene va 1,4-dimethyl benzene. Ten 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; 0-

xileno; o-xylene; 1,2-xylene; xylene, 0-; 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. Gi&i han tiep xuc ca lam vlec (TWA - Time Weighted Average):
La gia tri nang do cua mot chat trong khong khl mol trU'ang lao dong, tinh
trung blnh theo thai 1U'Q'ngtiep xuc 8 gia/ca, 40 gia/tuan lam viec rna khonq
duoc phep de ngU'ai lao dong tiep xuc VU'Q'tqua ngU'O'ngnay.

Gia tri gi&i han cho TWA con duoc SLr dl:mg khi mot chat khong c6 quy
dinh gi&i han tiep xuc ngan - STEL: Neu nang do thai diem trong ca lam viec
VU'Q'tqua 3 Ian gia tri TWA thi thai 1U'Q'ngtiep xuc v&i nang do nay khong dU'Q'c
VU'Q'tqua 30 phut; trong suet ca lam vlec nang do tiep xuc tal bat CLrthai diem
nao khonq duoc VU'Q'tqua 5 Ian gia tri TWA, cho du rmrc tiep xuc trung binh 8
gia khonq vuot gi&i han TWA.

3.52. Gi&i han tiep xuc ngan (STEL - Short Term Exposure Limit): La
gia tri nang do cua mot chat trong khong khf rnoi trU'ang lao dong, tfnh trung
binh theo thai 1U'Q'ng15 phut, rna khong duoc phep de ngU'ai lao dong tiep
xuc VU'Q'tqua ngU'5'ng nay. Neu nbng do chat trong moi trU'ang lao dong nam
trong khoang giCra mLrc gi&i h<;lnTWA va STEL, khong dU'Q'cphep de ngU'ai
lao dong tiep xuc qua 15 phut moi Ian va khong nhieu hO'n4 Ian trong ca lam
vi$c v&i khoang cach giCracac Ian phai tren 60 phut.

Gi&i h<;lntiep xuc ngan ap dl.,mgdoi v&i cac h6a chat c6 the gay: Kfch
Lrng da, niem m<;lC;LrCche ho$c kfch thfch than kinh trung U'O'ng;t6n thU'O'ng
cap, ban cap; t6n thU'O'ngmo kh6ng hai phl,Jc.

3.53. Thai 1U'Q'ngdo: La thai gian mot Ian do ho$c lay mau h6a chat
trong ca lam vi$c.

11
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3.54. Thai 1U'Q'ngtiep xuc: La thai gian ngU'ai lao dong lam viec tiep xuc
vot h6a chat trong ca lam vlec,

3.55. Mau thai di~m: La do hOc;3Clay mau h6a chat tal mot thai di~m
nhat djnh, trong khoang thai gian ngan, t6i thieu 15 phut.

3.56. CAS (Chemical Abstracts Service): Ma s6 dang ky hoa chat cua
Hiep hoi hoa chat My.

3.57. IUPAC (International Union of Pure and Applied Chemistry): Hiep
hOiquoc te v~ hoa hoc thuan tuy va Lrng dl:mg.

3.58. IARC (International Agency for Research on Cancer): CO' quan
quoc te nghien CLrUve ung thu. Theo doc tlnh gay ung thu, IARC chia cac
h6a chat theo 5 nh6m sau:

- Nh6m 1: Chat (hOc;3Chan hop) chac chan gay ung thu cho ngU'ai.

- Nh6m 2A: Chat (hOc;3Chan hop) c6 nguy co cao gay ung thu cho ngU'ai.

- Nh6m 28: Chat (hOc;3Chan hop) c6 th~ gay ung thu cho ngU'ai.

- Nh6m 3: Chat (hOc;3Chan hop) kh6ng xep loai vao tac nhan c6 th~ gay
ung thu cho ngU'ai.

- Nh6m 4: Chat (hOc;3Chan hop) kh6ng gay ung thu cho ngU'ai.

II. QUY D!NH KY THU~T

1. Gia tr] gi&i han ti~p xuc cho phep cac y~u to h6a hoc tal nO'i lam

Sang 1. Gia tri gi&i han tiep xuc t6i da cho phep cac yeu t6 h6a hoc

tal noi lam viec.

£Jan vi tinh: mg/m3

STT Ten hoa ch~t Ten h6a ch~t C6ngth(fc Phan SeCAS Gi&ihc;ln Gi&ihc;ln Nh6m
ti~ng Anh h6a hoc tll' ti~p xuc ti~p xuc oQc tinh

1U'Q'ng ca lam ngan theo
vi$c (STEL) IARC

(TWA)

1 Aceton Acetone (CH3)2CO 58,08 67-64-1 200 1000 -

12
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STT Ten hoa chat Ten h6a chat Cong thLrc Phan seCAS Gi&i han Gi&i han Nh6m
ti~ng Anh h6a hoc tLr ti~p x~c ti~p x~c dQc tinh

1U'Q'ng ca lam .!. theongan
viec (STEL) IARC

(TWA)

2 Acid acetic Acetic acid CH3COOH 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 H2SO4 98,08 7664-93-9 1,0 2,0 1

5 Amonia Ammonia NH3 17,03 7664-41-7 17 25 -

6 Anilin Aniline CsHsNH2 93,13 62-53-3 4,0 - 3

7 Arsenic va hQ'p Arsenic and As 74,92 7440-38-2 0,01 - 1

chat compound

8 Arsin Arsine AsH3 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 C4HeOH 74,12 71-36-3 150 - -

11 Cadmi va hop Cadmium and Cd 112,41 7440-43-9 0,005 - 1

chat 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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sn Ten hoa chat Ten h6a chat Cong thuc Phan seCAS Gi&i han Gi&i han Nh6m
ti~ng Anh h6a hoc tLl' ti~p x~c ti~p xuc d9C tinh

IUQ'ng ca lam ngan thea
viec (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 CCI4 153,84 56-23-5 10 20 28
tetrachloride tetrachloride

16 Chlor Chlorine CI2 70,90 7782-50-5 1,5 3,0 -

17 Chloroform Chloroform CHCb 119,37 67-66-3 10 20 28

18 Chromi (III) (d~ng Chromium (III) Cr3+ 52 16065-83-1 0,5 - 3
hop chat) compounds

19 Chromi (VI) (d~ng Chromium (VI) Cr6+ - 1333-82-0 0,01 - 1
hoa tan trong compounds {water

nuoc) soluble)

20 Chromi (VI) oxide Chromium trioxide Cr03 99,99 1333-82-0 0,05 - 1

21 Cobalt va hop Cobalt and Co 58,93 7440-48-4 0,05 - 28
chat compounds

22 Dichloromethan Dichloromethane CH2CI2 84,93 75-09-2 50 - 2A
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STT Ten hoa chat Ten h6a chat Cong thuc Phan S6CAS Gi&i han Gi&i han Nh6m
ti~ng Anh h6a hoc tu ti~p x~c tiep x~c doc tlnh

1U'Q'ng ca lam ngan theo
viec (STEL) IARC

(TWA)

23 £>6ngva hop ch&t Copper and Cu 63,55 7440-50-8 0,5 - -

(dCilngbul] compounds (dust)

24 £>6ngva hop ch&t Copper and Cu 63,55 7440-50-8 0,1 - -
(dCilnghoi, kh6i) compounds

CuO 79,55 1317-38-0
(fume)

CU02 95,55 1317-39-1

25 Ethanol Ethanol CH3CH20H 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 CH3(CH2)4CH386,20 110-54-3 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 Kern oxide Zinc oxide ZnO 81,37 1314-13-2 5,0 - -

(dCilngkh6i, bul) (dust, fume)

15



QCVN 03 :2019/BYT
I I I i ,

STT Ten hail chat Ten h6a chat Cong thLPC Phan S6CAS Gi&i han Gi&ihc;1n Nh6mti~ng Anh h6a hoc tfr ti~p xuc ti~p xuc doc tfnh
lU'qng ca lam ngan thea

viec (STEL) IARC
(TWA)

33 Mangan va cac Manganese and Mn 54,94 7439-96-5 0,3 - -
hop chat compounds

34 Methanol Methanol CH30H 32,04 67-56-1 50 100 -

35 Methyl acetat Methyl acetate CH3COOCH3 74,09 79-20-9 100 250 -

36 Nh6m va cac hop Aluminum and AI 26,98 7429-90-5 2,0 - -
chat compounds

37 Nicotin Nicotine Cl0H14N2 162,23 54-11-5 0,5 - -

38 NitO'dioxide Nitrogen dioxide N02 46,01 10102-44-0 5,0 10 -

39 Nlto monoxide Nitric oxide NO 30,01 10102-43-9 10 - -

40 Nitro benzen Nitrobenzene C6HsN02 123,12 98-95-3 3,0 - 28

41 Nitro toluen Nitrotoluene CH3C6H4N02 137,15 99-99-0 11 - 3

99-08-1 3

88-72-2 2A

42 Phenol Phenol C6HsOH 94,12 108-96-2 4,0 - 3

43 Selen dioxide Selenium dioxide Se02 110,96 7446-08-4 0,1 - 3
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STT Ten hoa chat Ten h6a chat Cong thirc Phan SeCAS Gi&i han Gi&i han Nh6m
ti~ng Anh h6a hoc tLr ti~p xuc ti~p xuc doc tfnh

1U'Q'ng ca lam ngan theo
viec (STEL) IARC

(TWA)

44 Selen va cac hQ'p Selenium and Se 78,96 7782-49-2 0,1 - 3

ch~t compounds

45 Sulfur dioxide Sulfur dioxide S02 66,06 7446-09-5 5,0 10 3

46 Toluen Toluene CsHsCH3 92,15 108-88-3 100 300 3

47 2,4,6 - 2,4,6 - C7HsN30S 227,15 118-96-7 0,1 - 3

Trinitrotoluen Trinitrotoluene

(TNT)

48 Vinyl chloride Vinyl chloride C2H3CI 62,50 75-01-4 1,0 - 1

49 Xang Petrol (Petrol CnH2n+2 99,99 8006-61-9; 300 - 2A

distillates, 89290-81-5

gasoline)

50 Xylen Xylene CSH4(CH3)2 106 1330-20-7 100 300 3

2. Cong thLPCchuyen d6i n6ng dQppm (part per million) cua chAt
phan tich (d~ng hoi, khi) trong khong khi ra n6ng dQmg/m3•

ppm x Wm

24,45

Trong d6:

- C (mg/m3): Nang do chat phan tich trong kh6ng khl tlnh b~ng mg/m3.

- ppm: Nang do chat phan tich trong kh6ng khl c6 don vi do la ppm.
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- Wm: Tronq 1U'Q'ngphan tt}>chat phan tlch.

- 24,45: Th~ tlch cua mot phan tt}>khf tinh bang 1ft & dieu kien nhi~t do
va ap suat blnh thuonq (25°C, 1atm).

3. Gia trj gi&i han ti~p xuc ca lam vi~c di~u chinh cho thai 1lJ'Q'ng
ti~p xuc v&i h6a chat qua 8 gia/ngay.

£)U'Q'cquy dlnh, tlnh thea cong thirc sau:

8 (24 - h)

TWAn = x TWAx
h 16

Trang do:

- TWAn: Gia tr] gi&i han tiep xuc ca lam vi~c dieu chinh cho thai 1U'Q'ng
tiep xuc qua 8 gia/ngay lam viec (mg/m3).

- TWA: Gia tr] gi&i han tiep xuc ca lam vi~c tlnh thea thai lU'c;mgtiep xuc
8 gia/ngay (mg/m3) dU'Q'cquy dinh tal Bang 1 tU'O'ngung v&i fling loai h6a
chat.

- h: se gia tiep xuc thuc te trong 1 nqay (h > 8).

4. Gia tr] gi&i han ti~p xuc ca lam vi~c di~u chlnh cho thai 1lJ'Q'ng
ti~p xuc v&i h6a chat qua 40 gialtuan lam vi~c.

£)U'Q'cquy dinh, t1nh thea cong thuc sau:

T'VAt= --x ----. XT,,7A
H 128

Trang d6:

- TWAt: Gia tri gi&i h~n tiep xuc ca lam vi~c dieu chinh cha thai 1U'Q'ng
tiep xuc qua 40 gia trang 1 tu~m lam vi~c (mg/m3).

- TWA: Gia tri gi&i h~n tiep xuc ca lam vi~c tfnh thea thai 1U'Q'ngtiep xuc
8 gia/ngay va 40 gia/tu~n lam vi~c (mg/m3) dU'Q'cquy dinh t~i Bang 1 tU'O'ng
ung v&i tLfng la~i h6a chat.

- H: s6 gia tiep xuc thl,J'cte (H>40) trang 1 tu~n lam vi~c.

5. each tinh gia tri ti~p xuc ca lam vi~c thlfc t~.
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5.1. Tinh gia tr] ti~p xuc ca lam vi~c khi t6ng thoi IlI'Q'ng do tll'O'ng
dlJ'O'ngt6ng th6'i 1lJ'Q'ngti~p xuc:

Gia tri tiep xuc ca lam viec duoc tfnh theo cong thirc sau :

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

Trong d6:

- TWA: Gia tri tiep xuc ca lam vi~c (mg/m3).

- C1; C2; ;Cn: N6ng do thuc te do dU'Q'c(mg/m3) tuonq Lrng v&i thai
1U'Q'ngdo T1 ;T2; ; Tn (phut),

+ 80, lay mau c6 the chi can mot Ian voi thai 1U'C;>,ngkeo dai bang thai
gian tiep xuc trong ca lam viec neu n6ng do h6a chat thap.

+ 80, lay mau thuonq la nhieu Ian (2,3,4, ... , n Ian), thai 1U'Q'ngdo, lay
mau moi Ian c6 the khac nhau tuy thuoc vao n6ng do h6a chat tal vi trl do de
tranh qua tai h6a chat tren giay loc hoac cong CI,Jlay mau, nhU'ng t6ng thai
1U'Q'ngdo bang t6ng thai 1U'Q'ngtiep xuc.

- T: T6ng thai 1U'Q'ngtiep xuc (tinh theo phut).

+ Neu t6ng thai 1U'Q'ngtiep xuc dU'&i hoac bang 8 gia/ngay thl dU'Q'ctfnh
theo 8 gia va T bang 480 (tfnh theo phut),

+ Neu t6ng thai 1U'Q'ngtlep xuc tren 8 gia/ngay thl T la thai 1U'Q'ngtiep
xuc thl,l'c teo

C6 the tien hanh do, lay mau v&i t6ng thai 1U'Q'ngdo toi thieu bang 80%
thai 1U'Q'ngtiep xuc. Khi d6 T la t6ng thai 1U'Q'ngdo (tfnh theo phut). Trong
trU'ang hQ'p nay, mLrc tiep xuc (y khoang thai gian con Ic;iise dU'Q'cxem nhU'

tU'O'ngdU'O'ngv&i mLrc tiep xuc (y khoang thai gian da dU'Q'Cdo.

Vf dl,J:Mot (ho~c mot nh6m) cong nhan lam vi~c mot ngay c6 6 gia tiep
xuc v&i formaldehyde, n6ng dO trung blnh do dU'Q'ctrong 6 gia la 0,8 mg/m3; 2
gia con Ic;iinghi ho~c lam vi~c & vi trf khac khong tiep xuc v&i formaldehyde.
TrU'ang hQ'pnay cach tfnh TWA nhU' sau:

TWA = (O,8mg/m3 x 6 gia + Omg/m3 x 2 gia) : 8 gia = 0,6mg/m3

5.2. Tinh gia tr! ti~p xlic ca lam vi~c khi t6ng thai IlI'Q'ng do nhe
hO'nt6ng th6'i 1lJ'Q'ngti~p xlic:

Trong danh gia tiep xuc ca lam vi~c, tot nhat la do, lay mau ca ca v&i
t6ng thai 1U'Q'ngdo tU'O'ngdU'O'ngt6ng thai 1U'Q'ngtiep xuc. TrU'ang hQ'p hc;in

19 y



QCVN 03 :2019/BYT

che v'8 nhan luc, trang thiet bi, di'8u ki~n lao dong san xuat thi c6 the lay rnau
thai diem de danh gia tiep xuc ca lam viec nhu sau:

Dua vao quy trinh san xuat, dl! dean tCrngkhoang thai gian trong d6 Sl!
phat sinh phat tan h6a chat tU'O'ngdoi 6n dinh, sau d6 lay mau ngau nhien dai
dien cho tCrngkhoanq thai gian d6. So 1U'Q'ngva do dal cua khoang thai gian
phu thuoc vao muc do dao dong cua Sl! phat sinh, phat tan h6a chat trong ca
lam viec.Truonq hop phat sinh, phat tan gay 0 nhiem h6a chat dU'Q'Cdl! dean
la tuonq doi dang d'8u trong ca ca lam viec thi so 1U'Q'ngkhoanq thai gian c6
the b~mg2 (n = 2) v&i do dai cua moi khoang thai gian bang nhau va bang 1/2
t6ng thai 1U'Q'ngtiep xuc.

Gia tri tiep xuc ca lam viec dU'Q'ctlnh theo cong thuc sau:

TWA = (C1.K1 + C2.K2 +... + Cn.Kn) : T

Trong do:

- TWA: Gia tri tiep xuc ca lam viec (mg/m3).

- C1; C2; ...; Cn: Nang do trung binh (mg/m3) trong khoanq thai gian K1;
K2;...; Kn (phut),

- K1; K2; ...; Kn: Cac khoanq thai gian trong ca lam viec (phut). T6ng
cac khoang thai gian K1 + K2 + ... + Kn bang t6ng thai gian ca lam vi~c.

- T: T6ng thai 1U'Q'ngtiep xuc (tfnh theo phut).

+ Neu t6ng thai 1U'Q'ngtiep xuc dU'&i ho~c bang 8 gia/ngay thi dU'Q'ctfnh
cho 8 gia va T bang 480 (tfnh theo phut).

+ Neu t6ng thai 1U'Q'ngtiep xuc tren 8 gia/ngay thi T la thai 1U'Q'ngtiep
xuc thl!c teo

Tfnh nang do trung binh (C1; C2; ...; Cn) trong cac khoang thai gian ca
lam vi~c, theo cong th(l'c sau:

Cx = (N1 + N2 +...+ Nn) : n

Trong d6:

- Cx: Nang do trung binh khoang thai gian Kx (mg/m3) va x = 1; 2; ... ;n.

- N1; N2; ...; Nn: Nang do do dU'Q'Ct<;licac thai diem th(l' 1,2, ... ,n trong
khoang thai gian Kx (mg/m3).

- n: T6ng so mau do ngau nhien trong khoang thai gian Kx. (n>2)
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Thai 1U'Q'ngdo cua cac mau thai diE§mphai bang nhau.

VI du: Tal mot phan xU'ang, qua khao sat ban d~u cho thay SI,J' phat tan
amonia la tuonq d6i dong d€!u trong ca lam viec 8 gia, chia khoanq thai gian
do lam 2 (moi khoanq thai gian ta 4 gia). £)0 ngau nhien 2 thai diE§rndai dien
cho 4 gia d~u du'oc 2 gia trl la 14 mg/m3 va 13 rng/m3 va do ngau nhien 2 thai
diE§rnd<;iidien cho 4 gi6' sau duoc 2 gia tri la 17 rng/rn3 va 18 rng/rn3.

Cach tfnh TWA trong truonq hop nay nhu sau:

TWA = [(14 + 13)rng/rn3 : 2] x 4 gia + [(17 + 18)rng/m3: 2] x 4 gia]: 8 gia

= 15,5mg/m3

III. PHU'O'NG PHAp xAc DINH

1. Ky thuat xac dinh aceton [(CH3)2CO] theo Phu tuc 1 ban hanh kern
theo quy chuan nay.

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

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

4. Ky thuat xac dinh acid sulfuric (H2S04) theo Phu luc 4 ban hanh kern
theo quy chuan nay.

5. Ky thuat xac dinh amonia (NH3) theo Phu Il,lc 5 ban hanh kern theo

quy chuan nay.

6. Ky thu~t xac dinh anilin (C6H5NH2)theo Phl,l Il,.Ic6 ban hanh kern theo

quy chuan nay.

7. Ky thu~t xac dinh arsenic (As) va hQ'p chat theo Phl,.lIl,lc 7 ban hanh

kern theo quy chuan nay.

S. Ky thu~t xac dinh arsin (AsH3) theo Phl,l Il,.Ic8 ban hanh kern theo quy

chuan nay.

9. Ky thu~t xac dinh benzen (C6H6) theo Phl,l Il,lc 9 ban hanh kern theo
quy chuan nay.

10. Ky thu~t xac dinh n-butanol [(CH3(CH2)30H] theo Phl,l Il,.Ic10 ban
hanh kern theo quy chuan nay.
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11. Ky thuat xac dinh cadrni (Cd) va hop chat theo PhI.! tuc 11 ban hanh
kern theo quy chuan nay.

12. Ky thuat xac dinh carbon dioxide (C02) theo PhI.! luc 12 ban hanh
kern theo quy chuan nay.

13. Ky thuat xac dinh carbon disulfide (CS2) theo PhI.! tuc 13 ban hanh
kern theo quy chuan nay.

14. Ky thuat xac dinh carbon monoxide (CO) theo PhI.! Il.!c 14 ban hanh
kern theo quy chuan nay.

15. Ky thuat xac dinh carbon tetrachloride (CCI4) theo PhI.! luc 15 ban
hanh kern theo quy chuan nay.

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

17. Ky thuat xac dlnh chloroform (CHCb) theo PhV luc 17 ban hanh kern
theo quy chuan nay.

18. Ky thuat xac dinh chrorni (III) (danq hop chat) (Cr3+)theo PhV luc 18
ban hanh kern theo quy chuan nay.

19. Ky thuat xac dinb chrorni (VI) (d~ng hoa tan trong nuoc, Cr+6) theo
PhV luc 19 ban hanh kern theo quy chuan nay.

20. Ky thuat xac dinh chrorni (VI) oxide (Cr03) theo PhV luc 20 ban
hanh kern theo quy chuan nay.

21. Ky thuat xac dinh cobalt (Co) va hop chat theo PhV luc 21 ban hanh
kern theo quy chuan nay.

22. Ky thuat xac dlnh dichlorornethan (CH2Cb) theo PhV luc 22 ban
hanh kern theo quy chuan nay.

23. Ky thuat xac dinh dong (Cu) va hop chat (d~ng bl.!i) theo PhV Ivc 23
ban hanh kern theo quy chuan nay.

24. Ky thu$t xac dinh dong (Cu) va hQ'p chat (d~ng hO'i, kh6i) theo PhV
Il.!c24 ban hEmhkern theo quy chuan nay.

25. Ky thu$t xac dinh ethanol (CH3CH20H) theo PhV Il.!c 25 ban hanh
kern theo quy chuan nay.

26. Ky thu~t xac dinh fluor (F2) theo PhI.! Il.!c 50 ban hanh kern theo quy
chuan nay.
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27. Ky thuat xac dinh fluoride (F-) theo Phu luc 26 ban hanh kern theo
quy chuan nay.

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

29. Ky thuat xac dinh n-hexan [CH3(CH2)4CH3]theo Phu luc 28 ban
hanh kern theo quy chuan nay.

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

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

32. Ky thuat xac dinh kern oxide (ZnO) (d~ng kh6i, bui) theo Phu tuc 31
ban hanh kern theo quy chuan nay.

33. Ky thuat xac dinh rnangan (Mn) va cac hO'Pchat theo Phu luc 32
ban hanh kern theo quy chuan nay.

34. Ky thuat xac dinh methanol (CH30H) theo Phu tuc 33 ban hanh kern
theo quy chuan nay.

35. Ky thuat xac dinh methyl acetat (CH3COOCH3)theo Phu luc 34 ban
hanh kern theo quy chuan nay.

36. Ky thuat xac dinh nh6rn (AI) va cac hO'Pchat theo Phu luc 35 ban
hanh kern theo quy chuan nay.

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

38. Ky thuat xac dinh nitO'dioxide (N02) theo Phl,.lIl,.Ic37 ban hanh kern
theo quy chuan nay.

39. Ky thu$t xac dinh nitO'rnonoxit (NO) theo Phl,.lIl,.Ic38 ban hanh kern
theo quy chuan nay.

40. Ky thu$t xac dinh nitro benzen (C6H5N02)theo Phl,l Il,.Ic39 ban hanh
kern theo quy chuan nay.

41. Ky thu$t xac dinh nitrotoluen (CH3C6H4N02)theo Phl,.lIl,Ic40 ban
hanh kern theo quy chuan nay.

42. Ky thu$t xac dinh phenol (C6H50H)theo Phl,.lIl,.Ic41 ban hanh kern
theo quy chuan nay.
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43. Ky thuat xac dinh selen dioxide (8e02) theo Phu luc 42 ban hanh
kern theo quy chuan nay.

44. Ky thuat xac dinh selen (8e) va cac hop chat theo Phu luc 43 ban
hanh kern theo quy chuan nay.

45. Ky thuat xac dinh sulfur dioxide (802) theo Phu luc 44 ban hanh
kern theo quy chuan nay.

46. Ky thuat xac dlnh toluen (C6H5CH3)theo Phu luc 45 ban hanh kern
theo quy chuan nay.

47. Ky thuat xac dinh 2,4,6 - trinitrotoluen (TNT) theo Phu luc 46 ban
hanh kern theo quy chuan nay.

48. Ky thuat xac dinh vinyl chloride (C2H3CI) theo Phu luc 47 ban hanh
kern theo quy chuan nay.

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

50. Ky thuat xac dinh xylen [(CH3)2C6H4]theo Phu luc 49 ban hanh kern
theo quy chuan nay.

51. Ky thuat xac dinh nang do cac hoa chat trong kh6ng khf b~ng thiet
b] do di$n tLi'hien so theo Phu luc 50 ban hanh kern theo quy chuan nay.

52. Chap nhan cac phU'O'ngphap xac dinh la cac tieu chuan quoc gia,
tieu chuan quoc te co do chfnh xac tU'O'ngdU'O'ngho~c cao hO'n phU'O'ngphap
quy dinh tren. Trong nhCrngtlnh huong va yeu c~u Cl,JthE§,co thE§ap dl,Jngcac
phU'O'ngphap xac dinh la cac tieu chuan ho~c phU'O'ng phap khac dap lmg
yeu c~u quy dinh.

IV. QUY £)!NH QUAN LY

1. Cac cO' sa co ngU'CYilao dong tiep xuc v&i cac yeu to hoa hQc phai
dinh ky quan tr~k cac yeu to hoa hQc trong m6i trU'cmg lao dong toi thiE§u1
I~n/narn va theo cac quy dinh Bo IUc;ltlao dong; LUc;ltan toan, v$ sinh lao
dong.
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2. NgU'cYistY dunq lao dong phai cung cap day du phuonq tlen bao hO
lao dong cho ngU'cYilao dong phu hop voi moi trU'cYnglam viec theo quy dlnh
cua phap lu~t ve an toan, v$ sinh lao dong.

3. TrU'cYnghop nang do cac yeu t6 hoa hoc tal noi lam viec vuot gia tr]
gi&i han cho phep, ngU'cYistYdl,mg lao dong phai thuc hien ngay cac giai phap
cai thien dieu kien lao dong va bao v$ SLPCkhoe ngU'O'ilao dong theo quy dinh

cua phap luat ve an toan, v$ sinh lao dong.

V. TO CHUC THl)'C HII~N

1. Cue Ouan Iy moi trU'cYngy te - Bo Y te chu tri, ph6i hop voi cac co
quan chirc nang co lien quan hU'&ng dan, trien khai va to chLPCthuc nlen quy

chuan nay.

2. Trong trU'O'nghop cac tieu chuan quoc gia, tieu chuan quoc te, van
ban phap quy duoc vien dan trong quy chuan nay sua doi, bo sung ho~c thay

the thi ap dl,Jngtheo quy dinh tc;iivan ban mal.
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Phl:l Il:Ic 1

KY THU~ T xAc £)INH ACETON [ (CH3)2CO ] _

PHU'O'NG PHAp sac KY KHI
(Ban hent: kern thea QCVN 03 :201918YT ngay 10 thang 6 nem 2019

cue 80 t(Llang 80 y t~)

1. Nguyen Iy

Aceton trong kh6ng khl dU'Q'Chap phu vao trong ong than hoat tinh. Sau
do mau diroc giai hap bang dung mai thlch hop r6i born len h~ thong sac ky
khf theo mot chuonq trinh 16cot phu hop. Qua trinh nra giai rnau phan tich
ra khoi cot tach dU'Q'Cphat hien bang detector FID, tln hieu duoc ghi lai bang
sac ky do. Tren co sa do Ion cua dien tlch hay chieu cao pic cua mau thu va
rnau chuan, thE§tich mau kh6ng khl da lay, tlnh duoc nong do aceton co
trong mau khl dem phan tich.

2. PhU'O'ng phap

2.1. Lo~i mau: Khf.

2.2. tu« bj, dlJng cu:

- May lay rnau, luu 1U'Q'ng0,01 - 0,2L1phut.

- 8au lay mau (ong than heat tinh): Dai 7cm, dU'Crngkinh ngoai (OD)
6mm, dU'cYngkfnh trong (ID) 4mm, dau han kin, co chCrahai phan cua than vo
dCra da hO<;lthoa (trU'cYc:100mg; sau: SOmg) ngan cach bai mot nut xop
urethan 2mm. Mot nut len thuy tinh silylated a phan dau trU'&c va nut xop
urethan 3mm a phan dau sau. C6 th~ su dl,Jngong ban san.

- Binh dinh mCrc10mL, 100mL.

- Pipet 1mL, SmL,1OmL.

- Xy lanh 1O~L va 2S~L.

- Ong dong 1L.

- LQthuy tinh 2mL.

- Can phan Uch co do chfnh xac 0,1mg.

- May sac ky khf, detetor FID, cot sac kyo

2.3. H6a chat va thuoc thiP:

- Carbon disulfide (CS2), tinh khiet phan Uch.
26



QCVN 03 :2019/BYT

- Khf nlto, cap do tinh khiet,

- Khl hydro, cap do tinh khiet,

- Khf heli, cap do tinh khiet,

_ Dung dich chuan aceton [(CH3)2CO] goc: Hoa tan 100mg cua chuan

goc aceton trong carbon disulfide, dinh mire den 1OOmL d~ duoc nbng do

1000mg/L.

_ Dung dich chuan aceton nbng dO trung gian: Pha loanq 1mL dung

djch chuan aceton goc thanh 100mL bang carbon disulfide d~ duoc nbng dO
10mg/L, bao quan trong nqan mat tu lanh (4 - 8°C). TCr dung dich nay pha
loanq thanh cac dung dich c6 nbng dO 10; 20; 50; 100; 150; 200~g/L d~ lap

dU'cyngchuan,

2.4. Cae bLPC1etien hanh

2.4.1. Lay mau

_ Be gay hai dau ong than hoat tinh va cam vao ong rnern noi voi may

lay rnau, bat may.

_LU'u 1U'Q'nglay mau 0,01 - 0,2L1phut. Th~ tlch khong khi lay tCr0,5 - 3L

(lay mau toi thieu 15 phut).

_Sau khi lay mau, dcllynut ong than hoat tlnh va cho vao hop bao quan

dem ve ph6ng thl nqhlern d~ xLI' Iy va phan tlch mau.

2.4.2. f)i~u kifjn sac ky

- Nhiet do bubng bO'mmau (injector): 250°C.

- Nhi~t dO detector: 300°C.

- Th~ Uch bO'mmau: 5~L.

_Nhi~t dOcot tach: Nhi~t do ban dau 50°C giCl'trong 5 phut, sau d6 tang

dan v&i toc do tang 1O°C/phut t&i 170°C va giCl'trong 1 phut.

- Toc do khi mang (Ni hoc;icHe): 30mLlphut.

2.4.3. Xay dl,fng c1u1(Yngchuan

DlJ'ng dU'cyng chuan aceton can phan Uch bang cach bO'm day dung

djch chuan aceton da chuan bj IEmmay GC/FID v&i cac thong so ky thucllt

(2.4.2)
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Dua VaG n6ng dQchuan va dien tfch pic (hoac chieu cao pic) cua chuan
aceton, xac djnh duoc phuonq trinh h6i quy y = ax + b va h~ so tU'O'ngquan r
(giCPan6ng dQchuan va di~n tlch pic chuan),

2.4.4. Phen tfch mau

Chuyen phan than heat tlnh trong ong than hoat tlnh dung d~ I~y mau
VaG 10thuy tinh 2mL. Them 1mL (VE) carbon disulfide VaG 10. f)~ giai h~p it
nhat 30 phut. Sau d6 bam mau tren GC/FID.

2.5. Tinh toen ket qua

N6ng dQ aceton (X) trong khong khl, dU'Q'ctlnh theo cong thuc:

X = (Xs, VE/m) . P

Trong d6:

- X: N6ng dQaceton trong khong khi (mg/m3).

- Xo: N6ng dQduoc xac dinh theo dU'ong chuan (1-I9/L).

- VE: Th~ tich dung dich giai h~p (L).

- m: Th~ tlch khong khl da I~y (L).

- P: f)Q tinh khiet cua chat chuan (%).
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Phl:l luc 2

KY THU"; T xAc DINH ACID ACETIC (CH3COOH) -

PHU'O'NG PHAp sAc KY KHi
(Ban nenh kern thea QCVN 03 :20191BYT ngay 10 thang 6 nem 2019

cue Bt) t(lYang Bt) y te) .

1. Nguyen Iy

Acid acetic trong khong khi dU'Q'Chap phu VaGtrong cSngthan heat tlnh.

Sau d6 mau dU'Q'cgiai hap b~ng dung mol thich hop roi born len h~ thcSng
sac ky khi theo mot chuonq trinh 16 cot phu hop, Qua trinh rLra giai mau
phan tlch ra khoi cot tach dU'Q'Cphat hien b~ng detector FlO, tin hleu duoc
ghi lai b~ng sac ky do. Tren co sa do Ian cua dlen tich hay chieu cao pic cua
mau thLr va chuan, the tlch mau kh6ng khi da lay, tlnh dU'Q'cnang do acid

acetic c6 trong mau khl dem phan tlch.

2. PhU'O'ng phap

2.1.Lo~i mau: Khi.

2.2.Thiet bi, d(lng cu:

- May lay rnau, luu lU'oong0,01 - 1Llphut.

_ £)~u lay mau (cSngthan hoat tinh): Dai 7cm, dU'cYngkinh nqoai (00)
6mm, dU'cYngkinh trong (10) 4mm, d~u han kin, c6 chua hai ph~n cua than va

dCra da ho~t hoa (trU'O'c: 100mg; sau: 50mg) ngan cach b&i mot nut xcSp
urethan 2mm. Mot nut len thuy tinh silylated a ph~n d~u trU'ac va nut xcSp
urethan 3mm & ph~n d~u sau. C6 the SLrdl,mg ong ban san.

- 8inh dinh m(fc 10mL, 100mL.

- Pipet 1mL, 5mL, 10mL.

- Xy lanh 1O~L va 25~L.

- Ong dong 1L.

- LQthuy tinh 2mL.

- Can phan tich, do chinh xac 0,1mg.

- May sac ky khi, detetor FlO.

2.3. Hoa chat va thuoc thi'P:

_Acid formic (HCOOH) (88% - 95%), tinh khiE~tphan tich.
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- Khf nito, cap do tinh khiet.

- Khf hydro, cap do tinh khiet.

- Khf heli, cap do tinh khiet.

2.4. Cae blJ'cyetien benh

2.4.1. LAy mau

- Be gay hai dau 6ng than heat ngay truoc khi lay rnau, earn 6ng than

theo chieu mOi ten VaG6ng mern n6i voi may lay rnau, bat may.

- LU'u 1U'Q'nglay rnau 0,01 - 1Llphut. T6ng th~ tlch lay mau tLl'20 - 300L
(Thai gian lay mau t6i thieu 20 phut),

- Sau khi lay mau, d~y nut 6ng than hoat tfnh va cho VaGhop bao quan
dem ve ph6ng thf nghi~m d~ XLr 19 va phan tich mau.

2.4.2. Ctiuen bi mau

Chuyen phan than hoat tfnh trong 6ng than heat tfnh dung d~ lay rnau
vao 102mL. Them 1mL (VE) acid formic (88% - 95%) VaG '0. £)~ giai hap it
nhat 60 phut. Sau do born mau tren GC/FID.

2.4.3. Xay dl,1'ngalfang ctiuen va ki§m soet ChAtIlf9'ng

- Dllng dU'6'ng chuan acid acetic can pha it nhat sau rnau chuan trong
khoanq tLl' 0,01 - 10mg acid acetic va dinh rnuc trong blnh dinh mLrc 10mL
bang acid formic (88% - 95%). Phan Uch cung vai mau va mau tr~ng.

2.4.4. Phan tfch mau

Chuy~n phan than hOc;lttfnh trong 6ng than hOc;lttfnh dung d~ lay mau
VaG 102mL. Them 1mL (VE) acid formic (88% - 95%) vao 10.£)~ giai hap it
nhat 60 phut. Sau d6 bO'mmau tren GC/FID.

f)i~u ki{jJnsac ky

- Nhi~t do buong bO'mmau: 230°C.

- Th~ Uch bO'mmau: 5J.JL.

- Nhi~t do cot tach: Nhi~t do tLl' 130°C den 180oC, tang dan vai t6c do
tang 10°CI phut.

- T6c do khf mang (He): 60mLlphut.

- Nhi~t dO detetor: 230°C.
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2.5. Tinh toen ket qua
Nang do acid acetic (X) trong khong khi (rnq/m"), duoc tlnh theo cong

truro:

Trong d6:

_X: Nang do acid acetic trong khong khl (rnq/m").

- Xo: Nang do dU'Q'cxac dinh theo dU'cyngchuan (lJg/L).

- VE: Phan rnau thLr thu dU'Q'c(dung dich giai hap) (L).

- m: The tlch khong khl da lay (L).

- P: 80 tinh khiet cua chat chuan (%).
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PhI) luc 3

KY THU~ T xAc £>INHACID HYDROCHLORIC (HCI) _

PHU'O'NG PHAp SO eo euc
(Ban tienh kern thea QCVN 03 :20191BYT ngay 10 thang 6 nem 2019

cue 8{) trU'ang B{) Y te)

1. Nguyen Iy

Kh6ng khl c6 chua HCI dU'Q'chut qua dung dich hap thu, se phan (l'ng
vot chat hap thu va b] gil) lai trong d6.

Bac nitrat tac dt,Jngvai HCI cho bac chlorid trang due ket tua.
AgN03 + HCI -. AgCI~ + HN03

So sanh do due vai thang mau da biet d~ dinh 1U'Q'ngHCI.
2. Phll'O'ng phap

2.1. LO{li mau: Khf.

2.2. Thiet b], dllng clI
a. Quy c1jnhchung

- H6a chat theo TCVN 10S8: 1978.

- Nuoc cat theo TCVN 2117: 2009.
b. Dutu; cu

- May lay mau, luu 1U'Q'ng0,1 - 2L1phUt.

- Ong hap thu.

- Onq nqhiem thuy tinh.

- Pipet cac loai: O,SmL, 1mL, SmL, 10mL.

2.3. H6a chat va thuoc thiP
a. H6a chat

- NaCI tinh khiet.

- HN03 d~c.

- AgN03.

- Nuoc cat.

b. Thuoc thir

- Dung dich tieu chuan HCI: Can 0,1603g NaCI tinh khiet, khan, pha VaG

1L nuoc cat. 1mL dung dlch nay tU'O'ngdU'O'ngvai 0,1mg HCI.
- Dung dich HN03 1%.
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_ Dung dich AgN03 1%.

_ Dung dich h~P thu: NU'cYcc~t 2 Ian.

2.4. each tien himh

a. L§y mau phEw tich
Cho vao cSngh~p thu 5mL nuoc cat 2 Ian. L~P vao may I~y mau, hut

vcYiluu 1U'Q'ng0,3L/phut, the tich kh6ng khi can I~y tCr5 - 10L.

b. Bao ouen va v?n chuy{Jn mau
Sau khi I~y rnau xong, rot dung dlch da h~p thu vao 10thuy tinh c6 nut

mal. Khi van chuyen d~t 10dung vi tri trong hop chira. V~ phong thi nqhlem,

nen phan tich kip thai.

c. each xac ajnh
Pha thang mau: L~y 10 cSngnghi~m cung cO', danh scStCr0 - 9. Cho vao

cac cSngtheo th(J'tl,l' cac dung dlch sau:

566ng

0 1 2 3 4 5 6 7 8 9

Dung dlch ( )

Dung djch tieu
cnuan 1mL = 0 0,03 0,05 0,08 0,10 0,15 0,20 0,25 0,30 0,40

0,1mg HCI

Dung dich 1 1 1 1 1 1 1 1 1 1

HN031%

Dung dich 1 1 1 1 1 1 1 1 1 1

AgN031%

NU'cYCcat 3 2,97 2,95 2,92 2,90 2,85 2,80 2,75 2,70 2,60

Ham 1U'Q'ng 0 0,003 0,005 0,008 0,010 0,015 0,020 0,025 0,030 0,040

HCI (mg)

Phan tich rnau: L~y 3mL dung dich trong cSngh~p thu cho vao cSng

nghi~m, them:
+ 1mL dung HN03 1%.

+ 1mL dung dich AgN03 1%.
Lac deu de 10 phut, so do due voi thang rnau (d~t cSngso mau tren n~n
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2.5. Tinh ket qua

N6ng do HCI trong khong khl Unh theo cong thirc:

a.b

QCVN 03 :2019/BYT

c=----
v. v,

Trong do:

- C: N6ng do HCI trong khong khi (mg/L).
- a: Ham 1U'Q'ngHCI trong cSngthang mau (mg).
- b: T6ng th~ tlch dung dich hap tbu (mL).

- v: Th~ tlch dung dlch hap thu lay ra phan tlch (mL).

- Vo: The tlch khong khr lay mau quy v~ di~u ki~n tieu chuan (L).
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