
QCVN 03 :2019/BYT

Phl.Jluc 4

KY THU~T xAc elNH ACID SULFURIC (H2S04)­

PHU'O'NG PHAp SO eo cue
(Ban henh kem thea QCVN 03 :20191BYT ngay 10 thang 6 nam 2019

cue B¢ trU'ang B¢ Y te)

1. Nguyen Iy
Khi cho acid sulfuric (H2S04) tac dunq voi bari chlorid (8aCb) ta dU'Q'c

bari sulfat (BaS04) ket tua trang. Neu nang do acid thap thi dung dlch tr& len

trang due, C6 th~ ap dunq phep do do due bang mat thU'cmg hoac bang may.

CO'che phan Ling:

H2S04 + 8aCb -j> BaS04.J..+ 2HCI

£)0 nhay cua phuonq phap la 0,002mg trong 3mL dung dich phan tich.

Ch~t tr& nqal: Sulfur dioxide.

2. PhU'O'ng phap

2.1. LoC)imau: Khi

2.2. Thiet bj, dlJng clJ:

- May I~y mau, luu 1U'Q'ng0,1 - 2L1phUt.

- eng hap thu (SmL - 2SmL), ong nqhiern so mau (SmL, 10mL).

- Binh cau 1OOmLc6 ng~n.

- Pipet cac loai,

2.3. H6a chat va thuoc tnis:
- Dung dich h~p thu: Natri hydroxide (NaOH) 0,01 N.

- Dung dich HCI 10%.

- Dung dich BaCb 10%.

- Dung dich tieu chuan H2S04: Can 0,1776g kali sulfat hoa tan v&i

100mL nuoc cat trong binh cau 100mL duoc dung dich 1mL tU'O'ngdU'O'ng

0,1mg H2S04.

2.4. cac bU'CYc tien henn

a. Lay mau: Trong ong hap thu cho SmL dung djch NaOH 0,01N. Lap

vao may I~y mau, hut v&i lU'u 1U'Q'ng0,3L1phut. Th~ Uch kh6ng khi can I~y la

10L.
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b. BaD quen va ven chuy~n mau: Don dung dich h~p thu da I~y mau c6

chua H2S04 vao ong nghi~m c6 nut mal. Dern mau v~ ph6ng thf nqhiern d~ a
ngan mat tu lanh (4 - aOC)va nen phan tlch trong v6ng 1 thanq,

c. Pha thang meu:

Lefty10 ong nghi~m danh so hi 0 - 9. Tien hanh theo bang:

~

0 1 2 3 4 5 6 7 8 9m

Dung dich tieu chuan
0 0,01 0,03 0,05 0,08 0,10 0,15 0,20 0,25 0,30(1mL = 0,1mg H2SO4)

Dung dich HCI 10% 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5

Dung dich BaCb 10% 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5 0,5

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

Ham 1U'Q'ngH2S04 (I-Ig) 0 1 3 5 8 10 15 20 25 30

Lac d~u cac ~ng. £)~ 10- 15 phut, so do due vcYiong phan tlch tren n~n

den. Chi pha thang mau khi dung.

- Phan tich:

Lay 2mL dung dich da hap tbu H2S04, cho vao ong nghi~m so rnau.

Them 0,5mL dung dich HCI 10% va 0,5mL dung dich BaCb 10%. £)~ 10 -15

phut sau so dO due voi thang rnau,

2.5. Tinh ket qua
Nang do acid sulfuric trong khonq khf duoc tlnh theo cong thuc sau:

a.b

C=

v. v;
Trong do:

- C: Nang do hoi acid sulfuric trong khonq khl (I-Ig/L).

- a: Ham 1U'Q'ngacid sulfuric trong ong thang mau (I-Ig).

- b: T5ng th~ tlch dung dich hap thu (mL).

- v: Th~ tlch dung dich h~p thl,Jlay ra phan Uch (mL).

- Vo: Th~ Uch khong khf lay mau quy v~ di~u ki~n tieu chu~n (L).
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Phv luc 5

KY THU~T xAc £)!NHAMONIA (NH3)­

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

cue BO t((fong BO Y te)
-_._._-_._-----

1. Nguyen Iy

Kh6ng khi c6 chua amonia duoc born hut di qua dung dich hcftpthu se

phan (rng h6a hoc v&i chat hcftpthu va b] giCflai.

Khi cho amonia tao dunq voi thuoc thLr Nessler duoc mot hop chat mau
vanq, neu nang do amonia cao thi se c6 mau nau due, theo phan (rng sau:

Hg
»: <,

2K2(HgI4) + 3KOH + NH40H --> ONH21 + 7KI + 3H20
'- /'
Hg

2. PhU'O'ng phap
2.1. Lo?,;mau: Khi.

2.2. Dl;Ing cu, h6a chat

2.2.1. Quy dinh chung

- H6a chat theo TCVN 1058: 1978.

- NU'&c cat theo TCVN 2117: 2009.

2.2.2. DlJng clJ

- May lay rnau, lU'u 1U'Q'ng0,1 - 2L1phUt.

- Ong hap thu,

- Pipet 1, 5, 10mL.

- Binh dinh rrurc 100mL.

- Ong dong 1L.

- Ong nqhiem so rnau.

- Chai rnau nau 1L.

2.2.3. H6a chat va thuoc thiP

a. H6a chat
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b. Phan tich mau
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- Acid sulfuric (H2S04).

- Amonichlorid (NH4CI).

- Kali iodid (KI).

- Natri hydroxide (NaOH).

- Thuy ngan II chlorid (HgCb).

- NU'cYccat.

b. Thuoc trur

- Dung djch hap thu: Acid sulfuric N/100.

- Dung djch tieu chuan: Can 0,3142g amonichlorid thanq hoa cho vao
binh dinh rrurc 100mL, them ruroc cat vua du 100mL. 1mL dung dich nay
chua 1mg NH3. Sau d6, lay 2mL cho vao blnh dinh muc 100mL, them nuoc
cat vua du 100mL, dU'Q'cdung dich 1mL chua 0,02mg amonia.

- Thuoc thl'P Nessler:

Trong binh dinh rnuc 1, dung tich 100mL cho 17g thuy ngan II chlorid,
them nuoc cat cho du 100 mL.

Trong binh dinh rmrc 2, dung tlch 1OOmLcho 35g kali iodid, them nuoc
cat cho du 100mL. Sau d6, d6 dung dich blnh 2 vao eng dong 1L roi d6 dung
dich binh 1 vao tCPtCPd~n khi duoc 1 k~t tua khong tan thl dCPnglal. Cho them
600mL dung dich natri hydroxide 20%. Cuoi cunq d6 h~t dung dlch trong blnh
dinh rmrc 1 vao. Be 24 gia, rOigc;lnlop nuoc trong & tren ra, cho vao chai nau
de bao quan,

Dung dich phai trong va c6 rnau vanq nhat hoac khong rnau.

2.3. Cae bLPCYc tien hent»

a. Lay mau

Cho 5mL dung dich hap thl,Jla acid sulfuric 0,01N vao eng hap thl,J.L~p
eng hap thl,Jvao may lay mau. Bieu chTnh lU'u 1U'Q'nghut cua may la 0,3L1phut
va thai gian lay mau 30 - 60 phut.

Sau khi lay mau xong, r6t dung dich da hap thl,Jvao 10thuy tinh nut mai,
dung tich 1OmL ho~c 20mL. Khi v$n chuyen d~t 10dung vi tri trong hop chLra.
Sao quan mau & ngan mat tu Ic;lnh(4 - 8°C).
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- Pha thang mau t",nhien:

Lay 10 ong nqhiern cunq cO', danh so tCr0 - 9, tit§n hanh pha theo bang

sau:

~

0 1 2 3 4 5 6 7 8 9
D

Dung dich tieu
chuan 1mL = 0 0,1 0,25 0,5 0,75 1,0 1,25 1,5 2,00 2,5
O,02mg NH3

NU'O'ccat (mL) 5 4,9 4,75 4,5 4,25 4,0 3,75 3,5 3,00 2,5

Thuoc thCPNessler
5 5 5 5 5 5 5 5 5 5

(qiot)

Ham 1U'Q'ngNH3
° 0,002 0,005 0,010 0,015 0,020 0,025 0,030 0,040 0,050

(mg)

Thang mau nay c6 the de dU'Q'C2 ngay trong ph6ng thl nghiem.

- Phfm tich mau:

Cho 5mL dung dich da hap thu amonia vao ong nqhiern, them 5 giQt
thuoc thLr Nessler. Lac deu rai dem so rnau cunq thang rnau

2.4. Tinh ket qua:

Nang do amonia trong khong khl duoc tlnh theo cong thuc sau:

a.b
c=----

v. v,
Trong d6:

- C: Nang do amonia trong khong khf (mg/L).

- a: Ham 1U'Q'ngamonia trong ong thang mau (mg).

- b: T6ng the tlch dung dich hap thu (mL).

- v: The tlch dung dich hap thu Iay ra phan tich (mL).

- Va: The tlch khong khl lay mau quy ve dieu kien tieu chuan (L).
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PhI:' luc 6
KY THU~ T xAc £)!NH ANILIN (CSH5NH2)_

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

cue B(J truang B(J Y t~)

1. Nguyen Iy

Anilin trong khong khf dU'Q'Chap phu vao trong tuyp chat hap phu
silicagel c6 bO loc sot thuy tinh da dU'Q'cXli' Iy acid sulfuric. Sau d6 mau
dU'Q'cgiai hap bang dung moi thich hop roi born len h~ thong sac ky khf theo
mot chuonq trlnh nhiet dO 16cot phu hop. Qua trlnh nra giai mau phan tlch
ra khoi cot tach dU'Q'Cphat hien bang detector FlO, tin hieu duoc ghi lai bang
sac ky do. Tren co sa do lon cua dien tlch hay chieu cao pic cua mau thLr va
chuan, the tlch mau khonq khl da lay, tinh duoc nang do anilin c6 trong mau
khl dem phan tlch.

2. PhlJ'O'ng phap

2.1.Lo~i mau: Khf.

2.2. rm« bi, dl)ng cu:

- Bo chuoi lay rnau:

Bo loc soi thuy tinh, 37mm (Gelman ho~c tU'O'ng dU'O'ng) dU'Q'cXli' Iy
bang H2S04 0,26N trong casset polystyren.

Ong hap phl,l (ong than ho~t tfnh): Oai 11cm, dU'ang kfnh ngoai (00)
8mm, c6 chLra hai phttn silicagel (trU'<Yc:520mg; sau: 260mg) ngan cach va
giCl'I~i bang nut xop polyurethan. Mot nut len thuy tinh silylated a phttn dttu
trU'<Ycva nut xop urethan (1 phan dau sau. Ong nay c6 ban san.

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

- May s~c ky khf, FlO, may tfnh va cot s~c kyo

- Be sieu am.

- Cac 1<;>tiem mau tl,l' dong, n~p c6 16tmang ngan PTFE.

- L<;>4ml v&i n~p xoay.

- Xy lanh 1OlJl va cac cO'khac neu can, chia v~ch t&i 0,11JL.

- Cac binh dinh mLrCcO'khac nhau.
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- Cac pipet co khac nhau.

2.3. H6a chat va thuoc thir:

- Anilin (C6H5NH2), tinh khiet.

- Ethanol (C2H50H), loal sac kyo

- Acid sulfuric (H2S04), cap thuoc thlr tinh khiet, O,26N. Pha loanq 1,5
mL dung dlch H2S04 36N den 200mL v&i nuoc khlr ion.

- Dung dich chuan goc anilin, 102,2mg/mL. Pha loang 1mL anilin den
1OmL v&i ethanol.

- Heli, da tinh khiet,

- Khi hydro, tinh khiet.

- Kh6ng khi da nen, Ioc,

Chu y d~c bi~t: Anilin la chat doc co thE§gay ung thu.

2.4. Cae btroc tien himn

2.4.1. Lay mau

- Lap rap bo chuci lay mau, noi bO lee casset co ong hap thu v&i may
lay rnau bang ong memo

- Lay mau (y luu 1U'Q'ngO,2L1phut.Tong thE§tich lay mau 5 - 50L.

2.4.2. £Jieu kien s~c ky
- Nhiet do bu6ng born rnau: 250°C.

- Nhiet do detector: 300°C.

- Nhiet dO cot tach: Tang tLP35°C toi 150°C (toe do tang 8°C/phut).

- The tich born mau: 1jJL.

- ree do khi mang heli: 2,4mLlphut.

- Cot mao quan dai 30m, dU'ang kfnh trong (10) O,32mm, lap film tum,
(Rtx hoac tuonq duonq).

- Giai hap: 2mL ethanol.

2.4.3. Xay dl,fng oU'ang cnuen va kiem soet chat /U'qng
- Dung dlch chuan cua anilin, trong ethanol.
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- ChUEInhang nqay v&i day It nhat sau nong do ChUEInlam viec tren gi&i
han quan tam.

a. Them mot 1U'Q'ngda biet cua dung dich chuan goc vao ethanol trong
binh djnh rmrc 1OmL va pha loang t&i vach.

b. Phan tlch cunq v&i mau thLr va mau trang.

c. Chuan b] do thi chuan (cua dien tlch pic voi IU'O'nglJg anilin).

- Xac dlnh do thu hoi (R) It nhat mot I~n cho moi 10cac bo loc soi thuy
tinh va hi~u qua giai hap (DE) cho tCrng 10ong hap thu silicagel dung d~ lay
rnau trong gi&i han chuan.

a. Chuan b] ba bo lay mau tai mOi mire cua day 6 nong do chuan va ba
mau trang.

b. Tiern mot mot 1U'Q'ngda biet cua dung dich chuan goc, true tiep len bo
loc sot thuy tinh 37mm da Xli' Iy acid sulfuric va len phan chat hap thu phla
truoc cua mOi tuyp silicagel.

c. £)~ bO loc va cac ong can bang khong khl trong vai phut, sau d6 d~y
nap cac d~u cua ong va casset va d~ qua demo

d. Giai hap va phan Uch cung v&i cac chuan lam vi~c.

e. Chuan bi do thi cua R va DE (hi~u qua giai hap) v&i I-1ganilin da thu
hoi.

- Phan Uch 3 mau mu spikes ki~m soat chat 1U'Q'ngva 3 mau phan Uch
spikes d~ dam bao rang do thi chuan R, va do thi hi~u qua giai hap (y trong
ki~m soat.

2.4.4. PhEWtfch mau

- £)~t cae ph~n hap phl,Jphla trU'6'c (bao gom ca nut bong thuy tinh) va
phla sau cua mOi ong lay mau trong cac 104mL rieng bi~t. LO<;iibo nut xop.
Thao bO loc sQ'ithuy tinh tCrcasset va d~t trong 104mL.

- Them 2mL ethanol t&i moi 10va d6ng nap.

- £)~t cae 10trong b~ lac sieu am 60 phut d~ trO'giup giai hap.

- Chuyen 1mL mau long den 10cua tiem mau tl,l' dong va gan nap ep.
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- 8~t che dQ may sac ky khi nhu' rnuc 2.4.2. £)iEW ki~n sac kyo Tiem 1IJL
phan mau thLr bang tay SLrdunq ky thuat dliy dung mol hoac bang tiem mau

tl,l'dQng.

Chu 'if: Neu dien tlch pic VLl'Q'ttren gicYihan tuyen tlnh cua cac chuan lam
viec, pha loanq voi ethanol, phan tich lai va ap dunq h$ so pha loang thich

hop trong tinh toano

- 80 dien tich pic.

2.5. Tinh toen ket qua

- Xac dinh khoi ILI'Q'ng,IJg (da hieu chinh R dQ thu hoi) cua anilin da tim

duoc tren bQ IQc soi thuy tinh (WFil) mau thLr va bQ IQCsoi thuy tinh (Br«)
mau trang.

Tlnh n6ng dQ, CFil, cua anilin trong th~ tlch khong khi da I~y mau, V (lit):

(WFiI- BFiI)

CFil = ----------------------, (mg/m3)

V

Trong do:

CFil: N6ng dQ anilin trong khong khl (rnq/rn"),

WFil: Khoi ILI'Q'nganilin tren bQ IQcsQ'i thuy tinh mau thLr (lJg).

BFil:Khoi ILI'Q'nganilin tren bQ IQcsQ'i thuy tinh mau trang (lJg).

V: Th~ Uch khong khi da I~y mau (L).

Chu 'if: SLr dl,lng cong thLi'c tren d~ Unh toan mau dinh va bam tren da, neu

thu th~p dLl'Q'c.

- Xac dinh khoi ILI'Q'ng,IJg (da hi$u chinh DE xac dinh hi$u qua giai h~p)
cua anilin da tim dLl'Q'ctrong ph~n silicagel phfa trLl'cYcong mau (Wt) va phfa
sau 6ng mau (Wb) va trung binh ph~n h~p phl,l mau trang phLl'O'ngti$n phfa

trLl'cYcong (Bt) va phia sau 6ng (Bb).

Ghi chu: Neu Wb > Wt/10, thong bao c6 SI,l'qua tai 6ng I~y mau va c6

th~ m~t mau.

Tinh n6ng dQCSG,cua anilin trong th~ Uch khong khi da I~y mau, V (L):
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(Wt + Wb - Bt - Bs)

CSG = ------------------------------- (mg/m3)

V

Trong d6 :

CSG: Nang do anilin trong thE§tlch kh6ng khl da I~y mau (mg/m3). (Trong
trU'Gnghop dung 6ng h~p thu silicagel).

Wt: Kh6i lU'c;mganilin trong phan silicagel phla truoc 6ng mau (JJg).

Wb: Khoi 1U'(;mganilin trong phan silicagel phla sau 6ng mau (JJg).

Bt: Kh6i 1U'Q'ngtrung blnh anilin trong phan h~p phu mau tr~ng phla truce
6ng (JJg).

Bs: Kh6i 1U'Q'ngtrung binh anilin trong phan hap phu mau tr~ng phla sau 6ng
(JJg).

V: ThE§tlch kh6ng khl da I~ymau (L).

Ghi chu: SG: silicagel.
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PhlJ luc 7

KY THU~T xAc £)!NHARSENIC (As) vA HQ'PCHAT­
PHU'O'NGPHAp PHO HAp THl) NGUYEN TO' (AAS)

(Ban hanh kern thea QCVN 03 :20191BYT ngay 10 thang 6 nem 2019
eva B{) trU'ang B{) Y te)

1. Nguyen Iy
Lay rnau arsenic va hop chat trong khang khi bang giay loc ester

cellulose. Sau d6 va co h6a rnau bang hon hop (acid nitric d~c, acid sulfuric
d~c va acid perchloric dac) toi khi duoc dung dich trong suet, 80 tren may
quang pho hap thu nguyen tLr & buoc s6ng 193,7nm. Ty 1$dO hap thu quang
trong vunq tuyen tlnh va nong do arsenic trong mau chuan se tlnh toan dU'Q'c
k~t qua phan tich.

2. PhlJ'O'ngphap

2.1. LO?,i mau: Khi.

2.2. Thiet bj, df:lng cu:

- Giay lee ester cellulose, cO'10loc O,8IJm,dU'O'ngkinh 37mm.

- Casset d~ chua giay lee.

- May lay rnau, luu 1U'Q'ng1 - 3L/phUt.

- May quang pho hap thu nguyen tLr.

- Binh dinh rmrc, coc thuy tinh chiu nhiet, ong tuyp dl,l'ng rnau, pipet cac
th~ tich.

- B~p di$n.

Ghi ciu: Tat ca do thuy tinh duoc lam sach vcYiacid nitric d~c trU'cYckhi
SLrdl)ng va rLra ky VcYinU'cYccat ho~c nU'cYckhLr ion.

2.3. Hoa chat, thuoc thiP:

- Acid nitric (HN03) d~c, sieu tinh khi~t.

- Acid hydrochloric (HCI) d~c, sieu tinh khi~t.

- Acid sulfuric (H2S04), d~c.

- Acid perchloric (HCI04), d~c.
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- Pha loang t&i v~ch bang nU'&c cat da khLl' ion. Bay la dung dich mau

de xac dinh arsenic va hQ'p chat bang phU'O'ng phap quang ph6 hap
thl,l nguyen tLl'.
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- Dung dich chuan goc, 1000mg/mL. C6 the dung chuan goc ban san
hoac hoa tan 1,320g AS203 chuan ban dau trong 2SmL KOH 20% (kl/tt).
Trung tinh hoa v&i HN03 20% (ttltt) tot diem dCrng, chi thi phenolphtalein.
Them 10mL HN03 d~c va pha loang toi 1L v&i nuoc cat hoac nuoc khLl' ion.

- Han hop vo co h6a: pha han hop (HN03 : H2S04: HCI04) theo the
tfch vot tf 1$ la (3: 1:1).

- Hydrogen (H2).

- Argon (Ar).

- NU'&c cat hoac nuoc da khLl' ion.

- Natri borohydrid (NaBH4), danq vien.

- Khi nen.

Ghi chu: Arsenic la chat gay ung thu, can xLI' Iy phu hop, Thuc hlen pha
mau acid perchloric trong tu hut.

2.4. Cae buoc tien henh:

2.4.1. Lay mau

Lay rnau khong khl voi luu 1U'Q'ng1 - 3L1phUt. The tfch khong khl can
lay tCr30 - 1000L.

2.4.2. Va co h6a giay loc

- Chuyen giay lee da hap phu mau vao coc thuy tinh chiu nhiet,

- Them SmL han hop vo co h6a (3mL HN03 darn d~c; 1mL H2S04
dac,1mL HCI04 d~c).

- Bun tren bep dien & nhiet dO 140°C cho den khi dung dich khonq rnau.

- Them 1mL HN03 d~c hoac nho tCrnggiot HCI04 70%.

- Tiep tl,lC dun tren bep di~n & 140°C cho den khi xuat hi~n kh6i S03
d~c.

- Be mat dung dich.

- Chuyen 1U'Q'ngdung dich tren VaGbinh dinh mLrC2SmL.
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2.4.3. £)ifw ki?n phan tich

_ Ky thuat: hap thu nguyen tLP,nqon ILPasinh arsin.

- Chat phan tich: arsenic.

_ Tro hoa: 3mL HN03 d~m dac; 1mL H2S04 d~c, 1mL HCI04 d~c,

140°C.

- Dung dich cuoi: 25mL H2S04 4%.

- Nqon ILPa:Hydrogen - argon.

- BU'&c s6ng: 193,7nm.

- Hieu chlnh dU'Crngnen: lien tuc 02 hoac H2.

Chuan: Dung dich chuan As trong H2S044%.

- Gi&i han: 0,05 - 2,Oll9 moi rnau,

- Gi&i han phat hien uoc tinh: O,02ll9 moi mau.

- 8(> chinh xac (Sr): 0,11.

2.4.4. Hi?u chuan va kiem soet chat ILf(mg

- Cbuan b] day cac chuan lam viec:

TCrdung djch goc arsenic co nang d(> 1000llg/mL pha dung dich I~p
dU'cmg chuan c6 nang d(>dao d(>ng tCr0,2 - 8119 As/100mL bang dung dich
H2S04 4%. Phan tich cac nang d(>chuan song song v&i mau trang va mau

thu.

- Phan tich moi 16 10 mau thLPthl xen 1 mau chuan.

- 8e kiem tra d(> thu hai tin hleu phan tich, moi 16 10 mau thLr dung 1

mau trang.

2.4.5. £)0 tren may

- 8~t che d(> may quang ph6 hap thu nguyen tLr phu hop voi khuyen
cao cua nha san xuat va cac di~u ki~n tren m{,Jc2.4.3.

2.4.6. Phan tfch mau

- Thiet I~p may tc;ioarsin theo hU'&ng dan cua nha san xuat.

- Dung pipet hut 5mL m(>tphan cua 25mL mau thLr vao binh sinh arsin.

- Them 25mL nU'&c cat ho~c khLr ion, 3mL HCI d~c va tr(>nkyo
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- Noi binh v&i h$ thong sinh (arsin).

- Dua 1 vien don natri borohydride hoac dung dich natri borohydride
vao dung dich mau.

- Cho phep cac chat khf de tuon vao nqon ILracua may hap thu nguyen
tU.

- Ghi do hap thu may dang doc.

ChtJ V: Neu cac qia tri dO hap thu cua mau thu & ben tren pharn vi tuyen tlnh
cua cac dung dich chuan thi phai pha loanq dung dich thu hoac su dl,Jngmot
phan nho hon, phan tlch Ic;liva su dunq h$ so pha loang thlch hop trong tfnh
toano

2.5. Tinh toen ket qua:

Nang do arsenic trong khong khi dU'Q'ctlnb theo cong thuc:

(Sc.Vs - Cb.Vb)

C = ---------------------------------- (mg/m3)

V

Trong do:

C: Nang do hoi khi arsenic trong khong khf (mg/m3).

Sc: Nang do arsenic trong dung dich rnau thLr tU'O'ng (rng v&i dU'cmg
chuan (~g/mL).

Cb: Nang do arsenic trong dung dich mau trang tU'O'ng(rng v&i dU'cmg
chuan (~g/mL).

Vs: The tlch dung dich hap thu (mL).

Vb: The tlch dung dich mau trang (mL).

V: The tfch khong khf lay mau (L).
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PhV Ivc 8

KY THUAT xAc DINH ARSIN (AsH3) -. .
PHU'O'NGPHAp PHD HAp THl) NGUYEN TO' (AAS)

(Ban hanh kern thea QCVN 03 :20191BYT ng~y 10 thang 6 nem 2019
cue Be')trU'cYngBe')Y te)

1. Nguyen Iy
L~y rnau arsin trong kh6ng khi bang 6ng hap phu chua san than heat.

Sau d6 giai hap, do tren may quang pho hap thu nguyen tLr a bU'cYCs6ng
193,7nm. 01,J'c;lvao do hap thu cua rnau, cac mau chuan, cac mau trc1ng,the
tlch kh6ng khi I~y rnau, tlnh duoc nang do arsin trong trong mau phan tich.

2. PhU'O'ng phap

2.1. Lo~i mau: Khi.

2.2. Thiet bi, dvng cu:

- May I~y mau, luu 1U'Q'ng0,01 - 0,2L1phUt.

- Dau I~y rnau (6ng than hoat tlnh): Dai 7cm, dU'Crngkinh nqoal (00)
6mm, dU'Crngkinh trong (10) 4mm, dau han kin, c6 chua hai phan cua than va
dua da heat hoa (truce: 100mg; sau: 50mg) ngan each bai mot nut x6p
urethan 2mm. Mot nut len thuy tinh silylated a phan dau truce va nut x6p
urethan 3mm a phan dau sau. C6 the SLrdl,Jng6ng ban san.

- May quang pho hap thu nguyen tLr voi 16 than Chi, 6ng kh6ng nhiet
phan, hieu chinh nen va dien CI,J'Cph6ng dien (va cung c~p dien) ho~c den

catot rang cho arsenic.

- Blnh dinh muc 1L va 100mL.

- Micropipet 5 den 5001JL.

- Ong Iy tam 10 ho~c 15mL.

- Be Ic1Csieu am.

- May Iy tam.

- Xy lanh 0,1mL, chia vc;lchtcYi0,11JL.

2.3. Hoil chat, thuoc thw:

- NU'cYcc~t ho~c nU'cYckhLr ion.
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cat.

- Acid nitric (HN03) d~c.

- Acid nitric (HN03) 0,01M. Pha loang O,4mL HN03 d~c tai 1L vai nuoc

- Dung dich goc arsenic 1000j.JgAs(lIl)/mL: Chuan ban san hoac hoa
tan 1,322g thuoc thtY AS203 khan trong 100mL HN03 0,1M, pha loang tai 1L
vai HN03 0,1M.

- Dung dich chuan goe, 1j.JgAs(III)/mL pha loang 0,1mL dung dich goc
arsenic (1OOOj.JgAs (1I1)/mL) tai 1OOmLvai HN03 0,01M. Pha khi dung ..

- Dung dich nickel nitrat [Ni(N03)2] 1000j.Jg Ni/mL: Chuan h~p thu
nguyen ttY nickel ban san noac hoa tan 3, 112g Ni(N03)2 thuoc thtY khan trong
100mL HN03 0,1M, pha loang tai 1L vai nuoc.

- Argon (Ar) long.

- Arsin (AsH3) 99%, hoac han hop trong nitrogen.

Chu '1:Arsenic la chat doc gay ung thu, can xtY1'1trong ttl hut.

2.4. Cae bU'cye tien bent»:

2.4.1. Lay mEW

- Be cac dau ong than hoat tinh ngay truoc khi stY dunq, earn vao ong
mern noi voi may I~y mau.

- L~y mau (y luu 1U'Q'ng0,01 - 0,2L/phut; t6ng th~ tlch I~y mau 0,1 - 10L.

- Sau I~y rnau, d~y nap ong I~y rnau va dong goi an toan d~ van
chuyen,

2.4.2. fJieu ki~n phEw tfch

- Ky thuat: Quang ph6 hap thu nguyen ttY, 16graphit.

- Chat phan tfch: Arsin.

- Giai h~p: 1mL HN03 0,01M; 30 phut trong b~ sieu am.

- Ma tr~n: Ni2+, 1000j.Jg/mL.

- BU'cYcsong: 193,7nm, hieu chrnh D2 ho~e H2.

- L6 graphit: Ch~y kh6 40 giay (y 110°C; CHAR: 15 giay (y 1200oC;
nguyen ttY hoa 7 giay (y 2540°C.

- Tiem: 50j.JL.
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- Chuan: Dung dich chuan As trong HN03 0,01M voi 10mg than hoat.

- Gi6'i han: 0,01 - 0,3(.Jg/mau.

- Gi6'i han phat hien uoc tinh: 0,004(.Jg/mau.

- DO chlnh xac (Sr): 0,06 - 0,012 t6'i 0,11(.Jg/mau.

2.4.3. Chuan bi mau trur

- D~t phan chat h~p phu phla truce va phia sau cua 6ng I~y mau trong
cac 6ng Iy tam rieng reo Thao bong thuy tinh va cac nut x6p khoi 6ng than

hO<;lt.

- Them 1mL HN03 0,01M vao cac 6ng, d~y nap.

- Khu~y 30 phut trong mot b~ sieu am.

- Ly tam tCrng6ng.

2.4.4. Hieu chuan va kiem soet chat IlfQ'ng

Hang ngay, chuan voi It nhat 6 n6ng do hleu dunq tCr0,004 t6'i 0,3(.Jg
arsenic moi mau.

a. Cho 1 1U'Q'ngdung dich chuan g6c da biet vao 6ng Iy tam chua 100mg than
heat, them HN03 0,001 M cho vua dLl 1mL.

b. Phan tich cac 6ng chuan d6ng thai voi nhCrngmau trang va mau thLr (theo
cac buoc do tren may). ell' 5 mau thLr I<;Iiphan Uch l<;Iicac chu~n d~ ki~m tra
do troi tin hi~u cLla thiet bi.

c. ehu~n bi d6 thi chu~n (dO h~p thl,Jso v6'i (.Jgarsenic).

Xac dinh hi~u qua giai h~p (DE) It nh~t 1 Ian cho mai 10than hO<;ltda SLrdl,Jng
d~ I~y mau trong gi&i h<;ln0,004 t6'i 2(.Jgarsenic mai mau. each 5 m(Pc n6ng
do thi chu~n bi 3 6ng thLr va 3 6ng trang.

a. Thao bo phan h~p phl,Jphla sau cLla 6ng trang.

b. Tiem mot 1U'Q'ngda biet khl arsin tinh khiet (ho~c mot han hQ'p khi chu~n
arsin) tn,rc tiep vao phan h~p phl,Jphla trU'6'c v6'i mot xy lanh microlit.

c. D~y nap 6ng, co th~ d~ qua demo

d. Giai h~p nhU' phan tren va phan tich cung v6'i cac 6ng chu~n (theo cac
bU'6'cdo tren may).

e. ehu~n bi d6 thi cLla DE (hi~u qua giai h~p) v6'i (.Jgarsenic thu h6i.
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Phan tlch 3 rmrc nang d¢ d~ ki~m scat chat 1U'Q'ng,dam bao da th]
chuan chlnh xac.

2.4.5. £)0 tren may

- £)~t che d¢ may quang pho va 16graphit phu hop voi khuyen cao cua
nha san xuat va cac dieu kien (y rnuc 2.4.2. £)i~u ki?n ph an tfch.

- Tiern 50l-lL mau thCr hoac mau chuan, tiep theo la 50l-lL dung dich
nickel nitrat truoc khi bat dau chuonq trlnh phan tlch: do di~n tlch pic.

Chu '1: Neu d¢ h~p thu mau thCrnarn ngoai khoanq tuyen tlnh cua cac
chuan, pha loang v&i HN03 0,01M, phan tlch lai va ap dunq cac h~ s6 pha
loang thlch hop trong tinh toano

Giam sat d¢ lap lai cua dien tlch pic cho mot chuan trong suet qua trlnh
do. Neu ket qua that thU'ang, t6i U'Uhoa thong s6 may va thay the 6ng than
hO;;It.

2.5. Tinh toan ket qua:

- Xac dinh kh6i 1U'Q'ngI-Igcua arsin trong cac phan h~p phl,l trU'oc (Wf)
va sau (Wb) mau thCrva trung b1nh cac phan h~p phl,l trU'oc (Bf) va sau (Bb)
mau trang b~ng vi~c nhan voi kh6i 1U'Q'ngcua arsenic da t1m dU'Q'ccho moi
phan nay voi 1,024 (MW cua arsin IMW cua arsenic).

LU'u'1: Neu Wb > Wf 11 0, thong tin c6 Sl)' qua tai va c6 th~ xay ra m~t mau.

- Tinh nang d¢ C, cua arsin trong th~ Uch khong khi da I~y, V (L):

C = ---------------------------------- (mg/m3)

V

Trong d6 :

C: Nang d¢ hO'ikhi arsin trong khong khi (mg/m3).

Wf: Kh6i 1U'Q'ngcua arsin trong phan h~p phl,l trU'oc 6ng I~y mau thCr
(jJg).

Wb: Kh6i 1U'Q'ngcua arsin trong phan h~p phl,l sau 6ng I~y mau thCr(I-Ig).

B( Kh6i 1U'Q'ngtrung blnh cua arsin trong cac phan h~p phl,l trU'oc 6ng
I~y mau trang (I-Ig).



QCVN 03 :2019/BYT

Bb: Khoi 1U'Q'ngtrung binh cua arsin trong cac phan hap phu sau ong lay

mau trang (uq).

V: The tich kh6ng khl lay rnau (L).
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Phl} luc 9

KY THU~ T xAc £>INHBENZEN (CsHs) _

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

cue 80 trU'(Yng80 Y te)

1. Nguyen Iy

Benzen trong khong khi dU'Q'Chap phu VaG trong 6ng than hoat tlnh,
Sau d6 mau duo'c giai hap bang dung rnoi thich hop roi born len h~ th6ng
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 bang detector FlO, tln hieu duoc
ghi lai bang sac ky do. Tren co sa do Ion cua di~n tlch hay chieu cao pic cua
mau thLr va chuan, th~ tich khong khl da lay mau, tlnh dU'Q'c nong do
benzen.

2. PhU'O'ng phap

2.1.Lo~i mau: Khf.

2.2. tm« bi, dllng cII:

- May lay rnau, luu 1U'Q'ng0,01 - 1Llphut.

- Dau lay mau (6ng than heat tlnh): Dai 7cm, dU'cYngkinh nqoai (00)
6mm, dU'cYngklnh trong (10) 4mm, dau han kin, c6 chua hai phan cua than va
dira da heat hoa (trU'&c: 100mg; sau: 50mg) ngan cach bai mot nut x6p
urethan 2mm. Mot nut len thuy tinh silylated a phan dau trU'&c va nut xop
urethan 3mm a phan dau sau. C6 th~ SLrdl,lng ong ban san.

- Sinh djnh mLPc10mL, 100mL.

- Pipet 1mL, 5mL, 10mL.

- Xy lanh 1OjJLva 25jJL.

- Ong dong 1L.

- LQ2mL.

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

- May sac ky khi, detector FlO, cot sac kyo

2.3. H6a chat va thuoc thiP:
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_Them 2mL HCI d~c (lap lai hon 2 I~n), dun tren b~p di~n a nhiet de;,
1400Ccho d~n khi the tlch dU'qc giam xu6ng t6'i 0,5mL (khong cho cac dung

dlch bi kho a b~t ky thai diem nao).

_Lam mat dung dich va them 10mL nuoc cat.

_Chuyen lU'qng dung dich vao blnh dinh rrurc 25mL, pha loang toi vach

bang nuo'c cat,

2.4.4. Hi~u chu§n va ki~m soe: chflt /U'c;mg

_ Hieu chuan hang ngay v6'i it nhat 6 n6ng de;,chat chuan. Them 1
lU'qng da bi~t (0 d~n 30l-lg Cd vao moi mauf dung dich chuan g6c vao blnh
dinh rnirc 1OOmLva pha loang d~n vach bang HCI 0,5N.

_Phan tich cac mau chuan song song v6'i mau tr~ng va mau thu.

_ Chu~n b] d6 thi chuan cua dQ h~p thu so voi n6ng dQ dung dich

(lJg/mL).

_ C(I' 10 mau thLr It;li bO'mmQtmau chu~n de kiem tra dQ troi tin hi~u

may.

- C(I' 10 mau thLr It;likiem tra dQthu h6i v6'i it nh~t 2 mau tr~ng.

_SLrdl,lng phU'O'ngphap bOsung ch~t chu~n de kiem tra nhi~u.

2.4.5. £)0 trEmmay

_£)~t ch~ dQmay quang phOphu hqp v6'i khuy~n cao cua nha san xu~t

va cac di~u ki~n trong ml,lC2.4.2.

Chu y: N~u cac gia tri dQh~p thl,l cua mau thLra ben tren pht;lmvi tuy~n tinh
cua cac dung dich chu~n, pha loang dung dich thLrv6'i HCI 0,5N, phan tich It;li,
va SLrdl,lng h~ s6 pha loang thich hqp trong tinh toano

2.5.Tinh tofm k~t qua:
N6ng dQcadmi trong khong khi dU'qctinh theo cong th(l'c:

(Cs.vs - Cb.Vb)

C = ---------------------------------- (mg/m3)

V
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Trang d6:

C: Nang do hoi khl cadmi trong khong khl (rnq/m"),

Cs: Nang do cadmi tU'O'ng(rng v&i dU'ang chuan (lJg/mL).

Cs; Nang do cadmi trong m~u trcing tU'O'ng (rng v&i dU'ang chuan
(lJg/mL).

Vs: The tlch dung dich hap thu (mL).

Vb: The tlch dung dich m~u trcing (mL).

V: The tlch khonq khf lay m~u (L).
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PhI} luc 12

KY THU~ T xAc D!NH CARBON DIOXIDE (C02) -

PHU'O'NGPHAp CHuAN D9
(Ban nent: kern thea QCVN :20191BYTngay thang nem 2019

cue Bt) trU'&ngBt) Y t6)

A. PhU'O'ngphap hAp thl:l bing barit
1.Nguyen Iy:

Carbon dioxide tac dunq voi bari hydroxide tao thanh tua bari carbonat.

C02 + Ba(OH)2 = BaC03 + H20
Dua vao nguyen t~c tren, cho khong khl co carbon dioxide tac dunq VcYi

mot 1U'Q'ngbari hydroxide, chuan de>Ic;li1U'Q'ngbari hydroxide thua b~ng acid

oxalic.

Ba(OH)2 + HOOC-COOH = Ba(COO)2 + 2H20

Bi~t duoc 1U'Q'ngbari hydroxide thua se tlnh duoc 1U'Q'ngbari hydroxide

da tac dl,lng va do do tlnh dU'Q'Cn6ng de>carbon dioxide trong khong khl.

2. Quy djnh chung:

- Hoa chat theo TCVN 1058 - 78.

- NU'cYCcat thea TCVN 2117 - 77.

3. PhU'O'ngphap xac dinh
3.1. LO{li mau: Khi
3.2. Trang thi~t bi, dlJng cu:

- Chai 1000mL, 500mL, nut thuy tinh (rLra sach, ngam vao dung djch

sulfochromic trong 5 gia, sau rLra lai, trang nuoc cat, say kh6, d~ nguQi va

d~y nut ngay).

- BO'm cao su 100mL.

- Buret 25mL.

- Pipet 5, 10, 20mL.

- Blnh non 250mL.

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

3.3. Hoa chat, thu6c tiur:

- Bari hydroxide Ba(OH)2.H20.
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- Sari chloride (SaCI2).

- Acid oxalic (H2C204.2H20).

- Phenolphthalein (C2oH1404).

Chuan bi dung dieh thiP:

+ Dung dich barit:

- Can bari hydroxide Sa(OH)2.H20:1,40g.

- Sari chloride: 0,08g.

- Pha trong nuoc cat, them vao vua du 1000mL.

+ Dung dich acid oxalic:

- Can 0,56g acid oxalic pha vua du 1L nuoc cat,

- 1mL dung dich tU'O'ngdU'O'ngv&i 0,1mL carbon dioxide.

+ Dung dich phenolphthalein 0,1%:

- Can 0,19 phenolphthalein pha trong 100mL c6n methanol (CH30H)

3.4. Lay mau, baa quan va v~n ehuyen mau

- L~y mau:

Mang chai d~n noi I~y mau, born kh6ng khl vao chai g~p 6 Ian the tlch
chai. Xong r6t vao 20mL dung dich barit, I~c d~u (c6 the cho barit sau khi
mang v~ phong thl nghi~m). £)~ynut kin. Lac, Moi diem I~y2 mau song song.

- V~nchuyen mau:
Van chuyen mau b~ng cac phuonq tien phu hop, mau phal duoc d~t

trong cac thung cLrng b~ng chat deo hoac kim loai dU'gc chen 16tcan than,
tranh do va.

- Bao quen:
N~u chua phan tich ngay duoc thl nen bao quan mau trong tu mat & 4 -

3.5. Cae inroc tien henb:

Phan ticn mau th&:

Sau 4 gi6' I~y ra 10mL cho vao binh n6n, nho vao 4 giot
phenolphthalein va chuan do v&i dung dich acid oxalic. Ghi N mL dung dich
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acid oxalic da dung.

Ghi ctiu: Trong trU'Crnghop khong xu~t hi~n mau h6ng, lam lal vO'ibarit
g~p d6i (40mL) hoac chuyen sang xac djnh bang phU'O'ngphap hap thu bang

bari saccharat.

3.6. Tinh ket qua:

N6ng do carbon dioxide trong kh6ng khf dU'Q'ctlnh theo cong thuc sau:

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

a. (V - v)

Trong d6:

- C: N6ng dOcarbon dioxide trong kh6ng khl (%0).

- V: The tlch chai (mL).

- v: The tlch dung dich barit cho vao chai (mL).

- a: The tlch dung dich barit da h~p thu carbon dioxide dem chuan dO(10mL).

- b: The tlch dung dlch barit cho vao chai (20mL).

_ N: The tlch dung dich acid oxalic dem chuan dO 10mL dung dlch barit doi
ch(rng.

_ n: The tlch dung dich acid oxalic dem chuan dO1OmLdung dich barit phan

tlch.

B. PhU'O'ngphap hAp thu bang bari saccharat

1. Nguyen Iy:

Carbon dioxide hap thu vao dung dich bari saccharat, sau d6 chuan dO
lai 1U'Q'ngthua cua dung dich hap thu bang acid oxalic. TCPd6 tlnh ra n6ng dO
carbon dioxide trong kh6ng khf.

2. Quy dinh chung:

- H6a chat theo TCVN 1058 - 78.

- NU'O'cc~t theo TCVN 2117 - 77.

3. PhU'O'ngphap xac dinh
3.1. Lo9; mau: Khf.
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3.2. Trang thiet bi, dlJng CIJ:

- May I~y m~u, luu lU'gng0,1 - 2,5L1phut.

- Ong h~p thu ki~u Gelman.

- Buret 25mL.

- Pipet 5, 10 va 20mL.

- Blnh n6n 10 mL - 250mL.

- Can phan tlch do chfnh xac 0,1mg.

3.3. Hoa chat, thuoc thiP:

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

- Acid oxalic (HOOCCOOH).

- Saccharose (C12H22011).

- Phenolphthalein (C20H1404).

- Ethanol 90° (C2HsOH).

Chu§n bj dung dich thiP:

- Dung dich phenolphthalein 1%: Can 0,19 phenolphtalein pha vao
100mL ethanol 90°.

- Dung dich acid oxalic: Can 5,632g acid oxalic (H2C204)pha vao trong
1 llt nuoc cat (1ml tuonq dU'O'ngvoi 1mL carbon dioxide khl),

- Dung dich bari saccharat (dung dich h~p thu): Nghi~n 10g bari
hydroxide, 20g saccharose d~ tao thanh mot h6n hop bot, them vao mot phan
nuoc cat dun ~m (40°C). Pha loang thanh 1L va loc, Truce khi dung, chuan
dOlai bang dung dich acid oxalic.

3.4. Lay mau, bao quan va v~n chuyen mau

- Lfly mau:

L~y 2 6ng h~p thu, m6i 6ng chua 10mL dung dlch bari saccharat (da
chuan) va them 2 giot phenolphtalein. L~p n6i tiep. Hut khong khl voi lU'u
1U'Q'ng0,1Lzphut, TOngth~ tlch I~ym~u 1 - 2L.

- BaD qusn:

80 dung dich da h~p thu khong khl vao blnh n6n va d~y nut kfn. Bao
quan blnh n6n ch(J'am~u khong bj va d~p, tranh dOva. Bao quan m~u & nhi~t
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d94 - BOCtrong ph6ng thl nghi~m.

3.5. Cae blJ1CYcti~n hanh:

Ph{Jn ttcti m~u thil':

L~y cac blnh n6n dl,J'ngm~u ra. Chuan d9 b~ng acid oxalic d~n h~t
rnau.

3.6. Tinhk~t qua:
N6ng d9 carbon dioxide trong khong khl duoc tlnh theo cong thuc sau:

(N - n) x 0,1 x 1000
C=--------'----

V

Trong d6:

- C: N6ng d9 carbon dioxide trong khong kh! (%0).

- N: The tlch dung djch acid oxalic dem chuan d9 20ml dung dich bari
saccharat ban dau (mL).

- n: The tlch dung dich acid oxalic dem chuan d9 dung dich bari saccharat
da h~p thu carbon dioxide (mL).

- V: The tlch khong khi da I~y m~u (mL) quy v~ di~u ki~n tieu chuan 25°C,
760mmHg).
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Phv luc 13

KY THU~ T xAc f>!NH CARBON DISULFIDE (CS2) -

PHU'O'NG PH.A.PsAc KY KHi

(Ban hanh kern theo QCVN :20191BYTngay thang nem 2019
coe Bt) trlfang eo Y t~)

1. Nguyen Iy

Carbon disulfide trong khong khl dU'Q'ch~p phu vao trong tuyp chat h~p
phu than heat tlnh, Sau d6 mau duoc giai h~p b~ng dung moi thlch hop roi
born len h~ thOng s~c ky khl theo mot chuonq trlnh nhiet dO16cot phu hop,
Qua trlnh rLl'a giai mau phan tlch ra khei cot tach duoc phat hi~n b~ng
detector Sulfur FPD, tin hieu duoc ghi Ic;iib~ng sac ky do. Tren co sa do Ian
cua dien tlch hay chteu cao pic cua mau thLl'va chuan, th~ tlch mau khong
khl da I~y, tlnh dU'Q'cnong do carbon disulfide c6 trong mau khl dem phan
tlch.

2. PhlJ'O'ngphap

2.1. Loei mau: KhL

2.2. tm« bi, dl;lng cu:

- Bo I~y mau:

+ eng kho: eng thuy tinh, dai 7cm, dU'cYngkfnh ngoai (OD) 6mm, dU'cYng
kfnh trong (ID) 4mm, ph~n dO'n270mg hc;itnatri sulfat khan giCrahai nut bong
thuy tinh silylated. Ph~n nay IOc;iibe do ~m tU'O'ngdU'O'ngvai 6L khong khf a
RH 100% va 22°C.

+ eng h~p phI,! (Ong than hOc;ittrnh): Dai 7cm, dU'ang kfnh ngoai (OD)
6mm hai d~u han kfn, d~y b~ng nut nhl,l'a, c6 ch(l'a hai ph~n cua than hOc;it
(trU'ac: 100mg; sau: SOmg)ngan cach bai mot nut xOpurethane 2mm. C6 th~
mua IOc;iiOngban san.

- May I~y mau, lU'u1U'Q'ng0,01 - 0,2L/phut.

- Tuyp PTFE, dU'cYngkfnh trong (ID) Smm.

- Ch~t lam Ic;inh,da dU'Q'cd6ng tui (O°C).

- May s~c ky khf, FPD vai loc sulfur, may trnh va cot s~c kyo

- Lo 2SmL b~ng thuy tinh, n~p c6 16tmang ngan PTFE.
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- Sinh djnh rrnrc 10mL.

- Xy lanh 'lOul., chia vach tcYi0,1ul..

- Cac pipet: 1III - 100lll, 1ml, VcYiqua bop pipet.

2.3. H6a chat va thuoc thtr:

- Carbon disulfide (CS2), chat 1U'Q'ngsac kyo

- Toluen, tinh khiet sac kyo

- Dung dich chuan goc: O,0253mg/llL. Pha loanq O,253g CS2 (O,02ml a
20°C) toi 1Oml voi toluen. Chuan b] 2 chuan,

- Oxy, tinh khiet.

- Nito hoac heli, tinh khiet.

- Khl hydro, tinh khiet tnroc.

- Kh6ng khl da nen, loc , da nen.

Chu y d~c bi~t: Carbon disulfide 113doc hai va nguy hiem, chay no
(diem chop chay -30°C), phai thao tac trong tu hot.

2.4. Cae bLPCYc tien hanh

2.4.1. Lay mau

- Se cac dau cua ong than hoat tlnh ngay truce khi lay mau, cam noi
ong than heat vao ong rnem va noi voi may lay mau.·Noi ong kh6 voi phan
phla truce cua ong than heat bang ong PTFE (chieu dai 20mm).

- lay rnau a luu 1U'Q'ng0,01 - O,2L1phut, tong the tich lay mau 2 - 25L.

Luu y: Sau khi lay rnau, kh6ng thao ong kh6 khoi ong than hoc;tt.£)$y
ma cac dau ma, £)ong goi an toan cho v$n chuyen. Sao quan mau a tu Ic;tnh
(O°C) de ngan ch$n CS2 di chuyen d~n phan sau.

2.4.2. f)ieu ki(m sac ky

- Nhi~t do buong bO'mmau: 150°C.

- Nhi~t do detector: 145°C.

- Nhi~t dO cot tach: 30°C.

- The Uch bO'mmau: 51lL.

- lU'u 1U'Q'ngkhf mang N2 ho$c He: 20mLlphut.
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- Cot thuy tinh, klch thuoc 2m x 6mm Of), OV-17 5% tren GasChrom Q
80/100 mesh hoac tuonq dU'O'ng.

- Giai hap: 1mL toluen, de 30 phut,

2.4.3. Xay dlfng DUang chusn va kiem soet chaf Iu(yng

- Dung dich chuan cua CS2, trong toluen.

- Chuan hc:mgnqay voi It nhat sau nong dOchuan lam viec

a. Them mot 1U'Q'ngda biE§tcua dung dich chuan goc VaG toluen trong
blnh dinh rrurc 10mL va pha loanq tcYivach de chuan b] cac dung dich trong
gicYihan 0,02 tcYi0,5mg CS2/mL.

b. Phan tlcb cunq vcYirnau thLPva rnau trang.

c. Chuan b] do th] chuan (cua di$n tlch pic voi 1U'Q'nglJg CS2).

LU'U Y: Detector FPD c6 gicYihan tuyen tlnh nho. C6 the phal them cac
chuan lam viec,

Xac dinh hieu qua giai hap (DE) It nhat mot Ic\n cho mei 10 than hoat
duoc SLPdunq cho lay mau trong gicYihan quan tam. Chuan b] ba ong tal mei
rrurc chuan va ba mau trang.

a. Chuyen va thao be phc\n chat hap phl,l phla sau cua ong lay mau
trang.

b. Tiem mot 1U'Q'ngda biE§t(1 - 20lJL) cua dung dich chuan goc, tn!c tiE§p
len phc\n chat hap thl,l phla trU'cYcvcYimot xy lanh microlit.

c. D$y nut ong. De yen qua demo

d. Giai hap va phan Uch cLIng vcYicac chuan lam vi$c.

e. Chuan bi do thi cua DE (hi$u qua giai hap) VcYilJg CS2 da thu hoi.

- Phan Uch 3 mau mLl de kiem soat chat 1U'Q'ngva 3 mau phan tfch de
dam bao rang do thi chuan va do thi hi$u qua giai hap a trong kiem soat.

Chu 'I: (y cac mCPcthap « 0,1mg CS2 mei mau), hi$u qua giai hap DE c6
the thap va thay dOi.

2.4.4. Phan ffch mau

- Thao va IOc;iibe ong kho. D~t cac phc\n hap phl,l phla trU'cYc(bao gom
ca nut bong thuy tinh) va phla sau cua mei ong lay mau trong cac 10 rieng
bi$t. LOc;iibe nut bong thuy tinh va nut xop a phla trU'cYcva phla sau ong.
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- Dung pipet cho 1,0mL toluen t&i moi IQ.£)~y nap cac IQ.

- Cho phep d~ yen 60 phut voi thlnh thoanq lac khuay.

LlJlU 9: GiCr mau da duoc giai hap va mau chuan kh6i nquon CS2 d~
tranh 0 nhiern.

- 8$t che do may sac ky khl nhu' muc 2.4.2. £)ifw ki~n sac ky. Tiern phan
rnau thfr bang tay sfr dunq ky thuat d~y dung mol hoac v&i tiern mau tl,J'dong.

Chu y 1: Thai gian luu cho carbon disulfide la khoanq 30 phut, c6 th~ dU'Q'c
rut ngan boi chuonq trinh nhiet dO.

Chu y 2: Neu dien tlch pic vuot tren gi&i han tuyen tlnh cua cac chuan lam
viec, pha loang mot phan mau da giai hap v&i toluen, phan tlch lai va ap dl,Jng
h$ so pha loanq thich hop trong tlnh toano

- 80 dien tlch pic.

2.5. Tinh toen ket qua

- Xac djnh khoi 1U'Q'ng,I-Ig(da hi$u chTnhxac dinh hi$u qua giai hap) cLla
CS2 da tim dU'Q'ctrong ph~n hap phl,Jphfa trU'&c ong mau (Wt) va ph'fa sau
ong mau (Wb) va trung binh ph~n hap phl,Jmau trang phfa trU'&c ong (Bt) va
phfa sau ong (Bb).

Ghi chu: Neu Wb > Wt/10, thong bao rang c6 Sl,J' qua tai ong lay mau va
c6 th~ mat mau.

Tfnh nang do C, cLla CS2 trong the Uch khong khf da lay mau, V (L):

(Wt + Wb - Bt - Bb)

C = ------------------------------- (mg/m3)

V

Trong d6:

C: Nang do CS2 trong khong, khf (mg/m3).

Wt: Khoi 1U'Q'ngcLla CS2 trong ph~n hap phl,JtrU'&c ong mau thCP(lJg).
,

Wb: Khoi 1U'Q'ngcLla CS2 trong ph~n hap phl,Jsau ong mau thfr (I-Ig).

Bt: Khoi 1U'Q'ngtrung binh cLla CS2 trong ph~n hap phl,JtrU'&c ong mau
trang (lJg).
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Bb: Khei 1U'Q'ngtrung binh cua CS2 trong phan hap phu sau eng mau
trang (~g).

V: Th~ tich kh6ng khl lay mau (L).
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Phl;l Il;IC 14

KY THU~ T xAc DINH CARBON MONOXIDE (CO) -

PHU'O'NG PHAp SO MAu
(Ban hent: kern thea QCVN 03 :20191BYT ngay 10 thfmg 6 nem 2019

cue B9 trU'&ngB9 Y te)

1. Nguyen Iy
Khi carbon monoxide tac dunq voi paladi chlorid tao thanh paladi kim

leal nhu' sau:

co + PdCb + H20 = C02 + 2HCI + Pd

Cho thuoc thCr Folin-Ciocalteu voi paladi, thuoc thCr se bi khLr chuyen
rnau yang thanh rnau xanh theo phuonq trlnh sau:

2H3P04.1OM003 + 4HCI + 2Pd = 2PdCb + 2H20 + 2[(Mo03)4.(Mo02).H3P04]

Dua vao phan (J'ng tren, phan tlch carbon monoxide bang phuonq phap
so rnau hoac trac quang.

2. PhU'O'ng phap

2.1. LO?,imau: Khi

2.2. rm« bi, df:lng cf:I

- May lay rnau kh6ng khl hoac blnh hut, hoac chai de hut chan kh6ng
(0,5 - 1L).

- Ong hap thu, ong nqhiern so rnau.

- Pipet 1mL, 2mL, 5mL.

- Blnh hut chan kh6ng 0,5L; 1L (da nqam dung dlch sulfochromic, nra
sach, say kh6).

- Ong sinh han.

- Blnh cau 1,5L.

- Blnh cau c6 ngan 0,5L.

- Blnh tru 50mL.

- Pheu nho, giay loc,

- Quang kE§c6 klnh loc 65 hoac chinh s6ng & rnuc 650 - 680nm.
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- Ong nqhiern c6 dU'cmgklnh 16mm, cao 180mm.

2.3. H6a chat va thuoc ttur

- Paladi chloride (PdCb).

- Natri carbonat (Na2C03).

- Natri tungstat (Na2W04.2H20).

- Natri molybdat (Na2M004).

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

- Acid phosphoric (H3P04)85%.

- Liti sulfat (LiS04.2H20).

- Dung oicn paladi chlorid 1%.

Paladi chlorid tinh khiet say kh6 & 105°C trong 1 giCY,d~ ngu(>i.Can
0,5g cho vao blnh djnh rrurc dung tich 500mL, them 200mL nuoc cat, 2mL
acid hydrochloric d~c, lik cho tan. Cuoi cunq, them nuoc cat vua du 500mL.

- Dung dich natri carbonat 20%

Can 20g natri carbonat pha vao blnh 1OOmLnuoc cat.

- Thuoc ihir Folin-Ciocalteu (phospho molybdic):

Cho vao blnh th~ tlch 1500mL:

- Natri tungstat (Na2W04.2H20) 100g.

- Natri molybdat (Na2M004) 25g.

- NU'cYCcat 700mL.

Lac cho tan het, sau d6 cho them:

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

- Acid phosphoric 85% 50mL.

Lac d~u va dun s6i 10 giCYtrong blnh cau c6 lap ong sinh han & tren,
tranh d~ can. £)~ ngu(>i,cho nuoc cat vua du 1L. Bao quan trong chai rnau
nau,

2.4. Cae buoc tien hanh

- Ctiuen bi mau thir
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Cho vao blnh 1L (c6 vol thuy tinh hoac khoa van) dung dich paladi
chlorid 1% 1mL. Dc;iynut ky, hut chan kh6ng, gan nut kln bang parafin.

Mang blnh tci noi lay rnau, rno v6i lay rnau song song hai blnh cunq
mot luc. Khoa vol, lac d~u. De tiep xuc 4 gia.

- Df"fng bieu ao meu

Lay 5 blnh, the tlch 500mL da rLra ky bang dung dich sulfochromic, danh
so tLP1 - 5. Cho vao tLPngbinh dung dich paladi chlorid 1% tuonq Lmg ham
1U'Q'ngcarbon monoxide theo bang sau:

~

1 2 3 4 5

)

Dung dich paladi chlorid 1% 0,2 0,4 0,6 0,8 1,0

Ham 1U'Q'ngCO (mg) 0,0314 0,0628 0,0942 0,1256 0,1570

DU'a vao chai mot 1U'Q'ngcarbon monoxide thua de khLr het paladi
chlorid trong blnh cau, Carbon monoxide duo'c di~u che bang each dun acid
formic voi acid sulfuric dac:

HCOOH + H2S04 ~ CO + H20

£)~y nut lai. De tiep xuc trong 4 gia, thinh thoanq lac d~u, tranh lam
cho ket tua den dfnh len thanh blnh. Dern dun each thuy 5 phut, born kh6ng
khi sach vao de duoi het carbon monoxide thua, cho them dung dlch paladi
chlorid 1% vao cho du 1mL (0,8 - 0,6 - 0,4 - 0,2 - 0,0). Lay them mot binh
nCl'ava cho vao 1mL dung dich paladi chlorid 1%.

Cho vao blnh 1,5mL thuoc thLr Folin-Ciocalteu, tron d~u, dun each
thuy 30 phut, tren moi binh de mot pheu con, thl,J'chi~n nhU' mlJC2.4 (cach
xac dinh va xay dl,J'ngbieu dO mau).

- each xac ainh

Sinh dl,J'ng mau de tiep xuc v&i dung djch paladi chlorid 1% trong 4
gia, cho them vao 1,5mL thuoc thLr Folin-Ciocalteu. Lac d~u, dOng thai lam
mot mau trang. Cho vao binh khac 1mL dung dich paladi chlorid 1%, 1,5mL
thuoc thLr Folin-Ciocalteu.

£)un cach thuy 30 phut, tren moi binh de mot pheu con, giCl'cho khoi bi
Cc;ln.Thfnh thoang lac cho tan het tua. De nguoi, dOn qua hai ong hlnh trlJ c6
ngan 50mL. RLra va trang bang 20 den 25mL nU'&c cat, do ca vao ong dong.
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Cho them vao moi ong 10mL dung dich natri carbonat 20% va nuoc
cat vua du 50mL. Tron deu, Ioc,

Sau 10 den 15 phut, soi bang may quang ke, dung kfnh loc mau do
(so 65) buo'c s6ng Amax = 650nm den 680nm, c6ng thuy tinh day 1cm. se
doc duoc & may quang ke doi chieu vcYido tb] rnau d~ tfnh nong do carbon
monoxide.

2.5. Tinh ket qua
Nong do carbon monoxide trong khonq khf dU'Q'ctfnh theo conq thirc:

a
C

V
Trong d6:

- C: Nong dOcarbon monoxide trong khong khl (mg/L).

- a: Ham 1U'Q'ngcarbon monoxide doi chieu vcYido thi mau hoac so
rnau voi thang mau (mg).

- V: Th~ tlch chai (L).
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Ph\l luc 15

KY THU~T xAc £>INHCARBON TETRACHLORIDE (CCI4)­

PHU'O'NGPHAp sAc KY KHI
(Ban nenn kern thea QCVN 03 :20191BYT ngay 10 thang 6 nem 2019

cue BO trU'fYngBO Y te)

1. Nguyen Iy

Carbon tetrachloride trong khong khl dU'Q'Chap phu vao trong ong than
heat tinh. Sau d6 mau du'oc giai hap bang dung mol thlch hop roi bam len
h$ thong sac ky khl theo mot chuonq trinh nhiet dO 16cot phu hop. Qua trinh
rLPagiai mau phan tlch ra khot cot tach dU'Q'Cphat hien bang detector FlO, tin
hieu dU'Q'cghi lai bang sac ky do. Tren Co'sa do Ian cua dien tich hay chieu
cao pic cua rnau thLPva chuan, the tich mau khong khi da lay, tinh dU'Q'C
nong do carbon tetrachloride c6 trong mau khi dem phan tlch,

2. Phuonq phap

2.1. LO{Ji mau: Khi.

2.2. Thiet bi, df:lng cu:

- May lay rnau, luu 1U'Q'ng0,01 - 0,2L1phUt.

- 8au lay mau (ong than heat tinh): Dai 7cm, dU'Crngkinh nqoai (00)
6mm, dU'ong klnh trong (10) 4mm, hai dau han kin, c6 chua hai phan cua
than heat (truoc: 100mg; sau: 50mg), ngan each boi mot nut xop urethane
2mm. Mot nut bong thuy tinh silylated a phan dau trU'&c va nut xop urethan
3mm a phan dau sau. C6 the SLPdl,lng ong ban san.

- May sac ky khi, FlO, may Unh va cot sac kyo

- LQ2mL bang thuy tinh, nap ep c6 16tmang ngan PTFE.

- Binh dinh m(rc 10mL.

- Micro pipet 10IJL t&i 1mL, chia Vc;icht&i 0,1IJL.

- Pipet 1mL v&i qua b6p pipet.

2.3. H6a chat va thuoc tht.P:

- Carbon disulfide (CS2), tinh khiet phan tich, chat 1U'Q'ngsac kyo

- Chat phan tich CCI4 (chat chuan carbon tetrachloride), tinh khiet phan
Uch.
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polysiloxane, Rtx® -502.2, kfch thU'cYc30m x 0,32mm ID ho$c tU'O'ngdU'O'ng.

- Giai hg.p: 1mL CS2, de yen 30 phUt.
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- Khf nito hoac heli, tinh khiet phan tich.

- Khf hydro, tinh khiet phan tlch.

- Kh6ng khi, tinh khiet phan tlch.

- Dung dich chuan carbon tetrachloride goc: Hoa tan 100mg cua chuan
carbon tetrachloride trong carbon disulfide, dinh rrurc den 100mL: 1000mg/L.

- Dung dich chuan carbon tetrachloride n6ng dO trung gian: Pha loang
1mL dung dich chuan carbon tetrachloride goc thanh 100mL bang carbon
disulfide: 10mg/L, bao quan trong tu lanh. TCP dung dich nay pha loanq thanh
cac dung dich co n6ng dO thap de lap dU'ang chuan. Chuan bi day dung dich
chuan truoc khi phan tlch co cac n6ng dO 10; 20; 50; 100; 150; 200~g/L.

Chu y d~c bi~t: Carbon disulfide la chat doc h~i va chay, no nguy hiern
nqhiem tronq (diem chop chay -30°C). Chi lam viec voi no trong mot tu hot.
Mot so chat phan ttch 113chat nghi nga gay ung thu (carbon tetrachloride).
Mac quan ao bao ve thlch hop va thao tac voi cac hop chat nay trong tu hot.

2.4. Cae btpcye tien nenh

2.4.1. Lay mau

- Be cac dau cua ong lay mau ngay trU'cYckhi lay mau, noi ong lay mau
vcYimay lay mau bang ong m~m.

- Lay mau (y lU'u 1U'Q'ng0,01 - 0,2L/phut, tong the Uch lay mau 3 -150L.

- £)~y nap cua ong lay mau vcYicac nut nhl,J'ava dong goi an toan de
v~n chuyen.

2.4.2. f)ieu ki?n sac ky

- Nhiet do bu6ng bO'mmau: 200°C.

- Nhi$t do detector: 250°C.

- Nhi$t dO cot tach: Nhi$t do ban dau 35°C giCrtrong 3 phut, sau do tang
dan tcYi150°C vcYitoc do tang aOC/phut va giCrtrong 1 phut.

- The Uch bO'mmau: 1~L.

- Toc do khf mang (He): 2,6mUphut.

- Cot mao quan, silica nung chay film mong 1,aO~m diphenyll dimethyl
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2.4.3. Xay dI,Yngc1lf&ng chuAn

Dung dich chuan carbon tetrachloride trong CS2.

Dl,l'ng dU'ang chuan carbon tetrachloride can phan tlch bang each born
day dung dich chuan carbon tetrachloride nang do trung gian trong CS2 da
chuan b] IEmmay GC/FID v&i cac thong so ky thuat (2.4.2).

Dua vao nang do chuan va dien tlch pic (hoac chieu cao pic) cua chuan
carbon tetrachloride, xac dinh duoc phuonq trinh hai quy y = ax + b va h$ so
tuonq quan r (giCi'anang do chuan va dien tlch pic chuan),

2.4.4. Pnen tfch mEW

Chuyen phan than heat tlnh (y phan truce va phan sau trong ong than
heat tinh dung de lay mau vao 19 2mL rieng. Nut bong thuy tinh nen dU'Q'Cde
trong 10chua phan hap phu phia tnroc ~ng. B6 nut bong thuy tinh va nut xop
phia sau ~ng. Them mL (VE) carbon disulfide vao moi 10.£>egiai hap it nhat
30phut, thlnh thoanq khuay tron, Sau d6 born mau tren GC/FID.

2.5. Tinh toen ket qua

Nang do carbon tetrachloride trong khong khi dU'Q'ctfnh theo conq tlurc:

x, VE.P
X=

V

Trong d6:

- X: Nang do carbon tetrachloride trong kh6ng khi (mg/m3).

- Xo: Nang do carbon tetrachloride trong mau thLr dU'Q'cxac dinh theo
dU'Crngchu~n (j..lg/L).

- VE: The tfch phan mau thLr thu dU'Q'c(dung dich giai hap) (L).

- V: The tfch khong khf da lay mau (L).

- P: £>0tinh khiet cua chat chu~n (%).

LU'u 'I: Nang do carbon tetrachloride (j..lg/L)trong mau thLr Xo = X1 +X2

Trong d6 :
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X1: N6ng carbon tetrachloride trong mau thCr trong 10 giai hap phan
phla truoc cua ong hap phu (lJg/L).

X2: N6ng carbon tetrachloride trong mau thCr trong 10 giai hap phan
phia sau cua ong hap phu (uq/l.),

Trong tnronq hop X2 > X11 10, c6 the ong hap phu da b] qua tai va mat
mau khi lay rnau.
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PhI} luc 16

KY THU~TxAc DINHCHLOR(Cb)­

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

ella BO truang BO Y te)

1. Nguyen Iy

Kh6ng khl c6 chua chlor duoc born hut di qua dung dlch hap thu se
phan (rng h6a hoc VcYichat hap thu va b] giCf lai trong d6.

Chlor oxy hoa ortho - toluidin tao thanh mot dung dlch rnau vanq. Can
CLrvao cU'cmg d(> rnau c6 th~ dinh 1U'Q'ngchlor bang phuonq phap so rnau
(bang mat thU'cmg hoac so mau bang quang ke (y buoc s6ng 620nm). £)(>
nhay cua phuonq phap dat 0,0003mg chlor.

2. PhU'O'ng phap

2.1. LOifJi mau: KhL

2.2. tm« b], dlJng cu:

a. Quy c1jnhchung:

- H6a chat theo TCVN 10S8 : 1978.

- NU'cYCcat theo TCVN 2117 : 2009.

b. DlJng cu:

- May quang pho UV-VIS.

- May lay mau, luu 1U'Q'ng0,01 - 2L1phUt.

- Ong hap thu 2SmL kiE§uGelman.

- Chai dl,l'ng dung dich 1OOOmLva SOOmL.

- Blnh n6n 200mL.

- Ong nghi$m dU'cyngkinh 1Omm, dai 120mm.

- Blnh dinh rrurc 100mL.

- Pipet 1mL, chia vach tcYi 0,01mL.

- Pipet 3mL, c6 chia vach tcYi O,OSmL.

2.3. H6a chat va thuoc thir:
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- n: So mL dung dich natri thiosulfat 0,1N da dung.

- 10: So mL chloramin B cho VaGblnh n6n dem chuan d¢.
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2.3. 1. H6a chat:

- Chloramin B (C6HsCINNa02S).

- Kali iodide (KI).

- Acid acetic (CH3COOH).

- Natri thiosulfat (Na2S203).

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

- Acid sulfuric (H2S04) (d = 1,84).

- Tinh bot hoa tan.

- Ortho - toluidin (CH3C6H4NH2).

- Bong sulfat (CuS04.2H20).

- Kali dichromat (K2Cr207).

2.3.2. Thuoc thir:

- Dung dlch chuan:

Dung dich chloramin B: Can 5g chloramin B, hoa tan trong 100mL nuoc
cat. Bl,fng vao chai nau va de tu lanh.

Chuan d¢ chlor: Cho VaGblnh n6n dung tlch 200mL:

+ Dung djch chloramin B: 10mL.

+ NU'0'Ccat: 50mL.

+ Dung djch KI 10%: 10mL.

uk deu, chuan d¢ bang dung dich natri thiosulfat 0,1N d~n khi c6 rnau
vanq nhat, them 3 qiot ho tinh bot va ti~p tl,lCchuan d¢ d~n khi mat mau

Ham 1U'Q'ngchlor trong dung dich duoc tlnh bang: C = (3,55 . n) / 10

Trong d6:

- C: Ham 1U'Q'ngchlor (mg/mL).

- 3,55: Chlor tuonq (fng 1mL dung dich natri thiosulfat 0,1N dem chuan
d¢.

84



QCVN 03 :2019/BYT

Pha dung dich chuan: £)ieu chlnh dung dich dE§c6 1mL chua 1mg chlor.
Sau d6 pha loanq dung dich da dieu chlnh dE§c6 dung dich 1mL chua
0,010mg chlor. Moi khi phan tich phai pha va dinh 1U'Q'nglal,

- Dung djch Ortho - toluidin:

* Dung dich d~c: Cho 0,1g ortho - toluidin va 10mL HCI d~c (d = 1,18)
vao binh dlnh rrurc dung tlch 100mL. uk deu, sau d6 them nuoc cat vira du
100mL.

* Dung dich hap thu: Pha loanq dung dich tren 10 I~n.

- Dung djch d6ng sulfat: Can 1,5g dong sulfat (CuS04.2H20) cho vao blnh
dinh muc dung tlch 100mL, them It nuoc cat roi cho 1 giot acid sulfuric d~c (d
= 1,84). Lac deu, sau d6 them nuoc cat vua du 100mL.

- Dung djch kali dichromat: Can 0,25g kali dichromat cho vao binh dinh
rmrc dung tfch 100mL, them It ruroc cat. Lac cho tan. Them nuoc cat vua du
100mL (dung dich A). TCI'dung dich A pha thanh 2 dung djch:

+ Dung dich 1: TLr dung dich A pha loang 5 I~n.

+ Dung dich 2: TCI'dung dich A pha loanq 10 I~n.

2.4. Cac bU'CYctien henn

a. Lay mau

Cho vao ong hap thu Gelman 6mL dung dich hap thu (ortho-toluidin
loang). Hut kh6ng khl c6 chlor di qua vol luu 1U'Q'ng0,1L/phut, khi nao dung
dich trong ong c6 mau vang thi ngCl'ngIc;ti.Ghi thE§Uch kh6ng khl da hut.

b. BaD qUEm va vfJn chuyen mau

Sau khi lay mau xong, thl,fc hi~n phan Uch va doc k~t qua ngay voi
thang mau c6 san (bU'oc c), n~u kh6ng mau de bi mat m~u, gay sai so.

c. each xac cJinh

Lay 3mL dung dich hap thl,l cho vao ong nghi~m cung cO' voi thang
mau. Sau d6 dem phan Uch.

C6 2 cach phan tlch:

* £)0 mau bang mat thU'cyng: So sanh cU'CYngdQ mau gilJ'a mau c~n
phan tfch va thang mau nhan tc;to.Thang mau nhan tc;1odU'Q'cchuan bi nhU'
sau:
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Ong 56

0 1 2 3 4 5 6 7 8 9

Dung dlch (mL)

Dung dich dichromat 1 ° 0,2 0,3 0,6 1,2 2,0 2,8 - - -
Dung dich dichromat 2 - - - - - - - 1,3 2,4 2,7

Dung dich dong sulfat ° 0,01 0,02 0,2 0,2 0,2 0,2 0,3 0,3 0,3

NU'D'Ccat 3 2,79 2,68 2,2 1,6 0,8 0,0 1,4 0,3 0,0

Ham 1U'Q'ngchlor (l-1g) ° 0,3 0,5 0,8 1,0 1,5 2,0 3,0 4,0 5,0

Cac ong thang rnau nhan tao can duoc han kin va bao quan cho toi.
Thai gian sl} dunq 6 thanq.

* Xac cijnh btmg quang ke: Theo each lam thang mau dl,l'ng dU'ang
chuan. 6ng phan tlch rot vao conq day 1ern, dem soi (y may quang ph6 UV­
VIS (y buoc song A = 620nm.

Thang mau tl,l' nhien dung de dl,l'ng dU'ang mau neu chon each xac dinh
chlor bang each soi quang ke.

Lay 10 ong nqhiern co c6' bang nhau, danh so tCP° den 9 roi tien hanh
rrhu sau de pha thang mau tl,l' nhien dl,l'ng dU'ang chuan:

Ong 56
0 1 2 3 4 5 6 7 8 9

Dung dich (m

Dung dich tieu
chu~n ° 0,03 0,05 0,08 0,10 0,15 0,20 0,30 0,40 0,50
(1mL=0,01 mg)

Dung dich hap thu 3 2,97 2,95 2,92 2,90 2,85 2,80 2,70 2,60 2,50

Ham 1U'Q'ngchlor

° 0,3 0,5 0,8 1,0 1,5 2,0 3,0 4,0 5,0(l-1g)

£)e yen 1° phut dem soi may quang ke, buoc song 620nm. Dung cong
co chieu day 1cm. So li$u thu duoc dung de dl,l'ng dU'ang chuan,
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2.5. Tinh ket qua

Nang do chlor trong khong khl tlnh theo cong thuc:

a.b
c=----

v. v;
Trong do:

- C: Nang do chlor trong khonq khl (lJ.g/L).

- a: LU'Q'ngchlor tU'O'ng(rng v&i thang mau (nhan tao) hoac dU'cyngmau
(lJ.g ).

- b: Tong th~ tich dung dich h~p thu (mL).

- v: Th~ tlch dung dich hap thu I~y ra phan tlch (mL).

- Va: Th~ tlch khong kh! I~y rnau quy ve dieu kien tieu chuan (L).
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Phl;Jluc 17

KY THU~ T xAc £>INHCHLOROFORM (CHCb) -

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

cue BO tr£YangBO Y te)

1. Nguyen Iy

Chloroform trong khong kh! duoc hap phu vao trong ong than hoat Unh.
Sau d6 rnau dlfQ'C giai hap bang dung mol thlch hop r6i born len h$ thong
sac ky khl theo mot chuonq trlnh nhiet d(>16,cot phu hop. Qua trlnh nra giai
mau phan tich ra khoi cot tach duoc phat hien bang detector FlO, tin hieu
duoc ghi lai bang sac ky d6. Tren co sa d(> lon cua dien tlch hay chieu cao
pic cua rnau thtf va chuan, the tlch rnau khonq khf da lay, tlnb dlfQ'C n6ng d(>
chloroform c6 trong mau khf dem phan tich.

2. Phuonq phap

2.1. Lost mau: Khf.

2.2. tm« b], dLJng cLJ:

- May lay rnau, luu IlfQ'ng 0,01 - 0,2L1phut.

- £)au lay rnau (ong than hoat tfnh): Oai 7cm, dlfong kfnh ngoai (00)
6mm, dlfong kfnh trong (10) 4mm, hai dau han kfn, c6 ch(ra hai phan cua
than hOc;it(trlf&c: 100mg; sau: 50mg), ngan cach bai m(>t nut xop urethane
2mm. M(>t nut bong thuy tinh silylated a phan dau trlf&c va nut xop urethan
3mm a phan dau sau. C6 the Stf dl,lng ong ban san.

- May sac ky khi, FlO, may Unh va c(>tsac kyo

- LQ2mL bang thuy tinh, nut c6 16tmang ngan PTFE.

- Binh djnh m(rc 10mL.

- Micro pipet 10I-lL t&i 1mL, chia Vc;icht&i 0,11-1L.

- Pipet 1mL v&i qua b6p pipet.

2.3. H6a chat va thuoc thiP:

- Carbon disulfide (CS2), tinh khiet phan tich, chat IlfQ'ng sac kyo

- Chat phan tfch (chat chu~n chloroform), tinh khiet phan Uch.
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- Khl nito hoac heli, tinh khiet phan tlch.

- Khf hydro, tinh khiet phan tlch,

- Kh6ng khl, tinh khiet phan tlch,

Dung dich chuan chloroform goc: Hoa tan 100mg cua chuan
chloroform trong carbon disulfide, dinh rrurc den 1OOmL d~ thanh hon hop
1000mg/L.

- Dung djch chuan chloroform nang do trung gian: Pha loang 1mL dung
dich chuan chloroform goc thanh 100mL bang carbon disulfide: 10mg/L, bao
quan trong tLl lanh 4 - 8°C. TLPdung dich nay pha loang thanh cac dung dich
c6 nang do thap d~ I$p dU'cyngchuan. Chuan bi day dung dich chuan truoc
khi phan tlch c6 cac nang do 10; 20; 50; 100; 150; 200lJg/L.

Chu y: Carbon disulfide la chat doc hal va nguy co chay n6. Cac thao
tac thuc hien trong tLl hot.

2.4. Cae bLP{)'etien hilnh

2.4.1. Lay mau

- Be cac dau cua ong lay mau ngay truce khi lay mau, cam vao ong
mem va noi ong voi may lay rnau,

- Lay mau & luu 1U'Q'ng0,01 - 0,2Uphut, t6ng th~ tlch lay mau la 1 - 50L.

- £)$y nap ong lay mau bang nap nhl,J'ava d6ng g6i d~ v$n chuy~n.

2.4.2. fJif3Uki~n sac ky

- Nhi$t do buang bO'mmau: 200°C.

- Nhi$t do detector: 250°C.

- Nhi$t dO cot tach: Nhi$t do ban dau 35°C giCrtrong 3 phut, sau d6 tang
dan tai 150°C vai toc do tang 8°C/phut va giCrtrong 1 phUt.

- Th~ tich bO'mmau: 11JL.

- LU'u 1U'Q'ngkhi mang (He): 2,6mUphut.

- Cot mao quan, silica nung chay fim mong 1,80lJm diphenyll dimethyl
polysiloxan, Rtx® -502.2 kich thU'ac 30m x 0.32mm ID ho~c tU'O'ngdU'O'ng.

- Giai hap: 1mL CS2, d~ 30 phUt.

2.4.3. Xay dl,Pngalf&ng chuan
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Dung dlch chuan chloroform trong CS2.

Dl,l'ng dU'ang chuan chloroform can phan tlch bang each born day dung
dich chuan chloroform nang de;>trung gian trong CS2 da chuan b] len may
GC/FID v&i cac thong s6 ky thuat (2.4.2).

Dua vao nang de;>chuan va dien tlch pic (hoac chieu cao pic) cua chuan
Clorofom, xac dinh duoc phuonq trlnh hai quy y = ax + b va h$ s6 tuonq
quan r (giCPanang de;>chuan va dien tlch pic chuan).

2.4.4. Phen tfch mau

Chuyen phan than hoat tinh & phan truce va phan sau trong 6ng than
heat tinh dung d~ lay mau vao 102mL rieng. Nut bong thuy tinh nen d~ ca vao
trong 10chua phan hap phu phia truce. B6 nut bong thuy tinh va nut xop phla
sau 6ng. Them 1mL (VE) carbon disulfide vao moi 10. f)~ giai hap it nhat 30
phut - thlnh thoanq khuay tron. Sau d6 born rnau tren GC/FID.

2.5. Tinh toen ket qua

Nang de;>chloroform trong khonq khl duoc tinh theo cong thuc:

Xo.VE.P

X=

V
Trong d6:

- X: Nang de;>chloroform trong khong khi (mg/m3).

- Xo: Nang de;>chloroform trong mau thLr dU'Q'c xac dinh theo dU'ang
chuan (lJg/L).

- VE: Th~ Uch phan mau thLr thu dU'Q'c(dung dich giai hap) (L).

- V: Th~ Uch khong khf da lay mau (L).

- P: La de;>tinh khiet cua chat chuan, tinh bang phan tram (%).

Luu y: Nang de;>chloroform (lJg/L). Trong mau thLr Xo = X1 +X2

Trong d6 :

X1: Nang chloroform trong mau thLr trong 10 giai hap phan phia trU'&c
cua 6ng hap phl,l (lJg/L).

X2: Nang chloroform trong mau thLr trong 10giai hap phan phia sau cua
6ng hap phl,l (lJg/L).
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Trong trU'ang hop X2 > X1/ 10, thong bao rang ong h~p thu da bi qua tai
va co the xay ra mat rnau khi lay rnau.
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Phl;l Il;IC 18

KY THU~ T xAc £)INH CHROMI (III) (D~NG HQ'P CHAT) (Cr3+) -

PHU'O'NG PHAp PHD HAp THV NGUYEN TO' (AAS)
(Ban benh kern thea QCVN 03 :201918YT ngay 10 thang 6 nem 2019

cue 80 trU'ang 80 Y tfl)

1. Nguyen Iy

DU'&i nang 1U'Q'ngcua han hop khi kh6ng kh! va acetylen, cac ion Cr3+

duoc nguyen til' hoa va hap thu anh sang don sac do den chromi phat ra &
buoc song nhat dinh, Ty Ie ham 1U'Q'ngCr3+ trong mau va do hap thu quang
trong vunq tuyen tinh S8 cho phep tinh toan ket qua phan tich.

2. PhU'O'ng phap

2.1.Lo~i mau: KhL

2.2. tm« bj, dl)ng cl):

- Sinh djnh rrurc 10mL, 100mL.

- Pipet 1mL, 5mL, 10mL.

- Ong dong 1L.

- LOthuy tinh 2mL.

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

- May quang pho hap thu nguyen til'.

- May lay mau, luu 1U'Q'ng1 - 3L/phUt.

2.3. H6a chat va thuoc thtr:

- HN03, tinh khiet phan tlch,

- HCI, tinh khiet phan tlch.

- Giay lee ester cellulose (Ia loc 0,8jJm).

- Khf acetylen, cap do tinh khiet.

- NU'&c cat.

- Dung djch chuan goc Cr3+.

2.4. Cae blJ'CYctien hanh

2.4.1. Lay mau
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Lap giay loc vao dau casset, noi v&i may lay rnau, Lay mau khong khf
v&i luu 1U'Q'ng1 - 3L/ phut, the tlch khong khf lay rnau 10 - 1000L.

2.4.2. Chuen bi mau

- M6>casset va chuyen giay loc co chua mau can phan tlch vao mot
chen chju nhiet. Them 3mL dung dlch HCI d~c dun 6>nhiet dO 140°C cho d~n
khi the tlch con 0,5mL. Them tiep 3mL dung dich Hel d~c va I~p lai nhu Ian
mot.

- Them 3mL dung dich HN03 dac, dun 6>nhiet dO 140°C cho d~n khi the
tlch con 0,5mL. Them tiep 3mL dung dich HN03 d~c va I~p lai nhu Ian mot.

- Lam lanh dung dich d~n the tich 1mL HN03.

- Chuyen dung dich sang ong dong va dinh rmrc b~ng nuoc cat voi the
tlch 15mL.

2.4.3. L(1pauang chuen

Lap dU'cYngchuan ft nhat 6 diem, v&i ham 1U'Q'ngdao dong trong
khoanq tCr 0 - 1000IJg (0 - 200lJg/mau) trong blnh dinh rrurc 1OOmL b~ng
dung dich HN03 5%. Lam rnau trang.

2.4.4. Phen tfch

Mau can phan tfch va mau chuan dem phan tlch tren may AAS voi
bU'&c song la 357,9nm.

Dung dich phan tfch tren may la HN03 5%.

2.5. Tinh toan ket qua

Nang do chromi (III) d~ng hQ'pchat dU'Q'Ctfnh theo cong th(rc:

M
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C=

v
Trong do:

- C: Nang dO chromi (III) d~ng hQ'p chat dU'Q'Cxac dinh theo dU'cYng
chuan (mg/m3).

- M: Ham 1U'Q'ngchromi (III) d~ng hQ'pchat co trong mau (mg).

- V: The tfch khong khllay mau (m3).
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Phu luc 19

KY THU~T xAc D!NH CHROMI (VI) (O";NG HOA TAN TRONG
NU'O'C,Cr+6) - PHU'O'NGPHAp sAc KY ION

(Ban henh kern thea QCVN 03 :20191BYT ngay 10 thang 6 nem 2019
cue BO trLlang BO Y te)

1. Nguyem Iy

L~y mau chromi (VI) (danq tan duoc trong nuoc) trong khonq khl b~ng
bOlee polyvinyl chloride (PVC), rnanq lee polyvinyl chloride c6 co 10loc 5,01lm
va dU'ang kinh 37mm d~t trong casset polystyren giCfmang lee. Sau d6 chiet
5mL dung dich hon hop NaOH 2%/Na2C03 3%, pha loanq rnau tai nong dO
thich hop, b~ng dung dich chiet xuat, lam n6ng tai gan nhiet do sol (100°C tai
115°C) de hoa tan, lam mat, pha loang voi nuoc cat toi the tlch phu hop, tiern
dung dich mau tht} va rnau chuan vao he thong sac ky ion voi cot sac ky ion,
detector UV & buoc s6ng 340 nm, thuc hien qua trlnh sac ky tren cot sac ky
ion thu dU'Q'Csac ky do voi cac gia tri chieu cao hoac dien tlch pic cua mau
tht} va mau chuan. Dua vao chieu cao pic do duo'c cua mau tht}, cac mau
chuan, cac mau trang, the Uch khong khf cua mau tht}, tfnh dU'Q'cnong do
chromi (VI) (d<;lngtan dU'Q'ctrong nU'ac) trong the Uch mau khong khf da I~y.

2. PhU'O'ng phap

2.1. Lo~i mau: Khf.

2.2. Thiet bi, dl)ng cl):

- 8au I~y mau: BOmang loc polyvinyl chloride (PVC), co 10loc 5,0Ilm,
dU'ang kfnh 37mm, casset polystyren giCfmang loc.

- May I~y mau, lU'u 1U'Q'ng1 - 4L1phut.

- LOdl,l'ng mau thuy tinh 20mL vai nap xoay c6 16tmang ngan PTFE**.

- K~p phi kim 10<;li.

- Gang tay polypropylen ho~c cao suo

- May sac ky long gom modul tiem mau tl,l' dong; bO'm; cot bao ve NG1
ho~c tU'O'ngdU'O'ng;cot tach HPLC - AS7, 4 x 250mm ho~c tU'O'ng dU'O'ng;he
thong cung c~p thuoc tht} sau cot, 2,2m ong tuyp PEEK™ loop tron/phan
CPngvai 1m chlm trong be nU'ac & 32°C ± 3°C; va detector UV.

- Thiet bi loc, bO loc kh6a ham PTFE luer-locklXy lanh.

94



QCVN 03 :2019/BYT

- Coc, borosilicate, 50mL**.

- Kfnh dong ho**.

- Binh dinh rrurc 25, 100 va 1OOOmL**.

- t.o nhiet & 100°C, kh6ng vuot qua 115°C.

LLPU y: Bep tam nonq co the dU'Q'CSLrdunq, Be lac sieu am co the
dU'Q'CSLrdunq thay cho 10nhiet hoac bep tam nonq.

- Micropipet 1Oul, t&i 0,5mL.

- Pipet TD 5mL**.

- Chat lam lanh da dong goL

Ghi chu: (**) Can lam sach voi HN03 : H20 voi ty 1$ 1:1 va rLra sach
truce khi SLrdunq.

2.3. H6a chat va thuoc thiP:

- Acid sulfuric (H2S04) dac (98% kl/kl).

- Amoni hydroxide (NH40H) d~c (28%).

- Amoni sulfat monohydrat (NH4)2S04, cap thuoc thu.

- Natri carbonat (NaC03) khan.

- Natri hydroxide (NaOH), cap thuoc thLr.

- Methanol (CH30H), cap HPLC.

- 1,5-Diphenylcarbazide (C13H14N40),cap thuoc thu.

- Kali dichromat (K2Cr207) hoac kali chromat (K2Cr04)*. Say kh6 &
100°C va bao quan trong binh hut ~m.

- Thuoc thLr dan xuat hoa sau cot: dung dich diphenylcarbazide. Hoa
tan 500mg 1,5-diphenylcarbazide trong 1OOmLmethanol cap HPLC. Trong khi

khuay, them 500mL nuoc chua 28mL acid sulfuric d~c. Pha loang bang nuoc
den vua du 1L. Thuoc thLr nay 6n djnh cho 4 - 5 ngay. Chuan b] v&i so 1U'Q'ng
1L nhu can thiet.

- Chuan Cr(VI) 10001Jg/mL. Hoa tan 2,829g kali dichromat trong nuoc
khLr ion t&i mot lit, hoac SLr dunq dung djch ban san (Co the dung 3,731g
K2Cr04)

95



- Dung dich chuan goc 1,0j..Jg/mL: Pha loang chuan Cr (VI) 1000j..Jg/mL
vai nuoc khLr ion theo ty 1$1:1000 .

- Dung dich chiet xuat rnanq IQc, NaOH 2% I Na2C03 3%. Hoa tan 20g
NaOH va 30g Na2C03 trong nuoc khLr ion d~ lam toi mot 1ft dung dich.

- Dung dich rLra giai (pha dong) amoni sulfat 250mM/amoni hydroxide
200mM. Hoa tan 33g amoni sulfat trong 500mL nuoc cat va them
6,5mL amoni hydroxide d~c, pha loanq toi mot 1ftbang nuoc cat va tron deu.

- Nito, da tinh khiet.

* LU'u '1: Nhieu hop chat chromat 113chat nguy hal, amoni hydroxide 113
chat kfch (fng he hap, methanol 113chat de chay va doc hal, cac acid va bazo
d~c deu doc hai va an man vi v$y cac thao tac v&i cac chat tren nen dU'Q'C
thuc hien trong tu hot.

2.4. Cae blJ1&etien henh

2.4.1. Lay meu, beo quen va vfJnchuy~n mau

- Lay rnau a luu 1U'Q'ng1 - 4L/phut, t6ng th~ tfch lay mau 1L - 400L
Kheng lay rnau VU'Q'tqua 1mg tren rnanq IQc.

- Mang IQc duoc d~t trong casset khi van chuyen, Khi Xli' 1'1manq IQc,
phai dec gang va dung kep phi kim loai.

2.4.2. fJieu ki~n phan tfch

- Ky thuat: Sac ky ion (lC) v&i dan xuat h6a sau cot va detector UV.

- Chat phElnUch: Cr04-2 - diphenylcarbazide (OPC) ph(fc hQ'p.

- Chiet xuat: 5mL dung dich han hQ'pNaOH 2% - NaC03 3%. Pha loang
t&i 25mL sau khi gia nhi$t.

- Th~ tfch tiem: 100iJL.

- Cot: cot bao v$ Dionex NG1 Guard, cot tach HPIC-AS7 ho~c tU'O'ng
dU'O'ng.

- Pha dong: (NH4)S04 250mM I NHOH 100mM.

- LU'u 1U'Q'ng1,OmL/phut; cot sau (post column) 0,7mL/phut.

- Thuoc thLr post-column: DPC 2,OmM + MeOH 10% +H2S04 1N.

- Detector: 340nm.

- Chu~n: Dung djch chu~n K2Cr207trong d$m NaOH - Na2C03.
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- Gi&i han: 0,05 toi 20l-lg moi rnau,

- Gi&i han phat hien uoc tinh: O,021-1gmoi rnau,

- £)0 chinh xac (Sr): 0,015; 0,5 t&i 5I-1g/mau.

2.4.3. Chuan bi mau thl}

- Deo gang tay nhua loai dung mot I~m(de tranh nhiern bcln rnau). Dung
panh gap rnanq loc PVC vao mot coc 50mL, va them 5,OmL dich chiet rnanq
lee, NaOH 2% I Na2C03 3%. Bat d~u lam mau trang tal thai diem nay.

Chu y 1: Neu c6 lU'qng dang ke Cr [III] trong cac rnau thl (a) duoi khl
dung dich chiet natri hydroxide/natri carbonat bang bot nito trong 5 phut truoc
khi tien hanh hoac (b) dung thuoc thLPde ket tua,

Chu y 2: Neu chl quan tam den chromat hoa tan, SLPdl,mg d$m amoni
sulfat (y dung dich chiet carbonat.

- £)~y coc thuy tinh bang mot tam klnh va dun n6ng den g~n diem sol
(100 - 115°C) tren bep, thlnh thoanq lac trong 45 phut, Khonq dun sol dung
dich. Khong de cac dung dich bay hO'iden kho vi hexavalent chromi c6 the b]
mat do phan (mg vot cac manq loc PVC va/ho$c cac thanh ph~n aerosol Ian
trong mau. Dau hi$u cho thay hexavalent chromi bi mat la mang loc PVC c6
mau nau .

LLfU y: C6 the dung bep ph~ng ho$c be lac sieu am de XLPIy mau.

a. Lam nguoi dung dich va chuyen ve v&i lU'qng nU'&c cat trang vao
binh dinh muc 25mL. Lam d~y den v~ch the tich v&i nU'&c cat.

LLfU y: Neu dung dich dl,Jc,loc mot ph~n noi thong qua mot bO loc kh6a
ham PTFE luer-Iock gan lien v&i mot Xy lanh.

b. Chuyen mot ph~n noi cua dung dich t&i cac 10 thich hqp cho bo
ph~n tiem mau tl,J'dong cua may sac ky va phan Uch.

2.4.4. Chuan hoa va ki~m soat chat ILfQ'ng

- Cac dung dich chuan K2Cr207 trong d$m NaOH - Na2C03.

- Chuan h6a hang ngay v&i It nhat 6 chuan lam vi$c chuan. Chuyen
5mL dung dich chiet xuat cho moi mot lo~t binh dinh muc the Uch 25mL.
Dung pipet hut the Uch da biet (0 - 5mL) cua dung dich chuan goc (1,Ol-lg/mL)
vao cac binh dinh muc. 80i v&i chuan cao hO'n, dung pipet hut 10 - 20l-lL cua
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chuan goc dac 1000J,Jg/mL va dtra VaG blnh dinh muc 25mL pha loang voi
nuoc cat. NhCrngchuan lam viec nay chua 0 - 20J,JgCr(Vl) moi rnau,

- Phan tich cac chuan lam viec cunq voi mau thLr, mau trang.

- Chuan bi mot do thi chuan (dap Crngcua thiet bi v&i J,JgCr(VI).

2.4.5. £)0 tren may

- £)~t buoc s6ng tren detector t&i 450nm.

- £)~t che dQ may sac ky long voi khuyen cao cua nha san xuat thiet b]
va cac tham so trong rnuc 2.4.2. £)ieu ki~mphan ffch.

Voi luu 1U'Q'ngpha dQng la t.Ornl.zphut. LU'u 1U'Q'ngthuoc thLr chay sau
cot O,7mLlphut va mot ong sau cot 2,2m, thai gian luu dan xuat khoanq 3,7 -
4,7 phut.

- Tiern mot dung dich mau thLr (vi du 100J,JL)VaG may sac ky va do
chieu cao pic. Neu chieu cao pic VU'Q'tqua gi&i han dU'ang chuan tuyen tlnh,
pha loang voi dung dich rLra giai, phan Uch I~i va ap dl,Jng h$ so pha loang
phu hQ'ptrong tfnh toano

Ch{J y: Neu dap Crng thiet bi cho cac mau thLr cao hO'n so v&i chu~n,
pha loang bang cach SLrdl,JngdQ pha loang dung djch chiet : nU'cYcv&i ty 1$
1:5 de duy trl mQt cU'ang dQ ion kh6ng doi; I~p I~i cac phan Uch va nhan nong
dQda do bang h$ so pha loang thich hQ'p.Ngoai ra, tiem mQt the tich nho hO'n
va nhan b&i h$ so thich hQ'p.

- Sau khi phan Uch xong, xa toan bQ h$ thong v&i nU'&c ASTM Type II
trong it nhat mQt gia t~i 1,OmLlphut. v&i tat ca cac cQt tren dong. Thao cac cQt
va tiep tl,JCxa nU'&c cho them hai gia. £)~y qua bQ phc13ntiem mau tl! dQng vcYi
mQt vai I~n tiem nU'cYc.

2.5. Tinh toan ket qua

- TLPdo thj chutm, xac djnh khoi 1U'Q'ngcLla Cr(VI) trong moi mau thLr, W
(J,Jg),va trong trung blnh mau trang, 8 (J,Jg).

- Tinh nong dQ, C (mg/m3), cLla Cr(VI) trong the Uch kh6ng khi da lay
mau, V (L):

W-8

C = ----------------------- , mg/m3

V
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Trong d6:

C: Nang do Cr(VI) trong kh6ng khi (rnq/rn").

W: Kh6i 1U'Q'ngCr(Vl) trong mau thLr (I-Ig).

B: Kh6i 1U'Q'ngCr(VI) trung blnh trong rnau trang (I-Ig).

V: Th~ tlch kh6ng khi da I~y mau (L).
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Phv luc 20

KY THU~T xAc £>INHCHROMI (VI) OXIDE (Cr03)­

PHU'O'NGPHAp TRAc QUANG

(Ban nenn kem thea QCVN 03 :20191BYT ngay 10 thang 6 nem 2019
cue Bt) trU'ang Bt) Y te)

1. Nguyen t~c

Chromi (VI) oxide (Cr03) tac dl,mg v&i dung dich diphenyl carbazide trong
con se c6 rnau hong. Ap dunq phU'O'ngphap so mau voi thang mau dE§dinh
1U'Q'ngchromi (VI) oxide (Cr03) trong kh6ng khl, N~u trong 10mL dung dlch
phan tlch c6 1mg sat, c6 duoi 0,8mg molybden thi kh6ng tra ng~i cho phan
LPng.

2. Phll'O'ng phap

2.1. LO?,i mau: Khf.

2.2. Thief bj

- Ong h~p thu.

- May I~y rnau, luu 1U'Q'ng0,01 - 2L1phUt.

- Ong so mau

- May UV-VIS c6 buoc s6ng A = 540nm.

- Pipet 1mL, 5mL, 10mL.

- Blnh dinh rnuc 50mL, 100mL.

2.3. Thuoc trur

- Dung dich diphenyl carbazide: Can 19 diphenyl carbazide cho vao blnh

cau 250mL, them 20mL acid acetic tinh khiet, roi them con 90° cho du 250mL.

- Dung djch tieu chuan chromi (VI) oxide (Cr03): Can chfnh xac 0,147g

kali chromat da s~y kh6 a 130°C trong 2 gia, cho vao binh cau 100mL. Them

nuoc cat vua du 100mL (1mL dung dich nay tU'O'ngdU'O'ngv&i 1mg Cr03).

Pha loang dung dich nay ra lam 100 Ian dE§c6 dung dich 1mL tu'onq dU'O'ng
vot 0,01mg Cr03.
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2.4. Ky thu~t lay mau

Hai ong hap thu mac noi tiep nhau va mac VaGong than heat truce khi lap

VaGmay lay rnau, Moi ong hap thu cho VaG20mL nU'oc cat. Bat may lay mau

voi luu 1U'Q'ng0,3L1phUt. The tlch khong khi lay mau 50 - 80L.

2.5.Phan tich

Lay 5mL dung dich da hap thu Cr03 cho VaGong so rnau theo bang sau:

~

0 1 2 3 4 5 6 7
)

Dung dich tieu chuan Cr03 ° 0,05 0,1 0,2 0,3 0,4 0,5 0,6

Nuoc cat 5 4,95 4,9 4,8 4,7 4,6 4,5 4,4

Dung dich diphenyl carbazide 1 1 1 1 1 1 1 1

Ham 1U'Q'ngCr03 (I-Ig) ° 0,5 1,0 2,0 3,0 4,0 5,0 6,0

Lac deu, de 20 phut sau. So mau voi ong phan tlch.

2.6. Tinh toen ket qua

Nang do Cr03 trong khong khi tlnh theo cong thuc:

a.b
C=

v. v;
Trong do:

- C: Nang do Cr03 trong khong khf (mg/L).

- a: Ham 1U'Q'ngCr03 trong ong phan tich (mg).

- b: T6ng dung dlch hap thu lay ra phan tlch (mL).

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

- Vo: The tlch khong khi lay rnau quy ve dieu kien tieu chuan (L).
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Phl;l luc 21

KY THU~T xAc DINH COBALT (Co) vA HQ'P CHAT­

PHU'O'NG PHD HAp THV NGUYEN TO'
(Ban hent: kem thea QCVN 03 :20191BYT ngay 10 thang 6 nem 2019

cue B9 trU'ang 89 Y t~)

1. Nguyen Iy

Lay mau cobalt va hop chat trong kh6ng khf bang rnanq Ioc ester
cellulose. Sau do pha huy mau bang han hop ruroc cU'<Yngtoan (3 th€! tfch
HCI dac vai 1 th€! tich HN03 dac) co gia nhiet (y 140°C toi gan kh6, pha loang
rnau toi n6ng do thfch hop bang HN03 5%, do tren may quang phIShap thu
nguyen tLP,nqon ILPakh6ng khf - acetylen, vai den catot rang cobalt, (y buoc
song 240,7nm, song song do mau chuan va mau trang. Dl,J'~vao do hap tnu
do dtroc cua rnau thu, cac rnau chuan, cac rnau trang, th€! tich kh6ng khf cua
mau thLPva mau trang, tfnh dU'Q'cn6ng do cobalt trong th€! tfch mau kh6ng khf
da lay.

2. Phuonqphap

2.1. Loei mau: Khf.

2.2. rm« b], dlJng cu:

- £)au lay mau: Mang loc ester cellulose cO' la O,8~m, dU'cmg kfnh
37mm, casset co vonq k~p mang loc.

- May lay mau, lU'u 1U'Q'ng1 - 3L/phut..

- May quang phIS hap thl,l nguyen tLPvai mot dau dot kh6ng khf _
acetylen, den catot rang cobalt.

- Cae d6ng h6 dieu chTnh2 tang, cho kh6ng khf va acetylen.

- Cac coc Philips 125mL, ho~c coc Griffin, 50mL, vai cac nap kfnh d6ng
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- Blnh dinh m(rc 10 va 1OOmL*.

- Micropipet 5 deln 60~L *.

- Bep tam nong, nhi$t do be m~t 140°C.

Ghi chu: (*): Can dU'Q'clam s~ch vai acid nitric d~c va rLPaky vai nU'ac
c~t ho~c nU'cYckhlr ion trU'cYckhi SLPdl,lng.
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2.3. Haa chat, thuoc thiP:

- Acid nitric (HN03) dc)c.

- Acid hydrochloric (HCI) dc)c.

- NU'&c cU'Crngtoan: Tron deu 3 the tlch HCI dac vol 1 the tlch HN03

- Acid nitric (HN03) 5% (kl/tt). Them 50mL HN03 dc)c vao nuoc, hoa

loanq toi 1L.

- Dung dich chuan goc, 1OOOl-lg/mLCo. Co the dung chuan goc thuonq
mal hoac hoa tan 1,000g cobalt kim loa! chuan trong the tlch toi thieu nuoc
cuonq toan. Pha loang tot 1L v&i HN03 5%.

- Kh6ng khf da nen, loc.

- Acetylen (CH == CH).

Cht1 y: Thuc hien pha mau acid trong tu hut.

2.4. Cac bU'cYctien henh:

2.4.1. Lay mau

- Lay mau a luu 1U'Q'ng1 - 3L/phut, tong the tich lay mau 30 - 1500L.

Kh6ng dU'Q'Cqua tai bo loc, khoanq 2mg bui.

2.4.2. fJieu ki~n pnen tfch

- Ky thuat: Quang pho hap thu nguyen tCr,nqon ICra.

- Chat phan tlch: Cobalt.

- Tro hoa: Cho mau vao chen (bat) SlJ', cho tiep 3mL nuoc cuonq toan
dun nonq den 140°C, cho tiep 6mL HN03 dc)c duy trl nhiet do 140°C; de mau
trong 30 phut a nhiet do phonq: Bung nong den 140°C t&i g~n kh6.

- Dung dich cuoi: 1OmL HN03 5%.

- Nqon ICra:Kh6ng khf - acetylen, oxy hoa.

- BU'&c song: 240,7nm.

- Hi$u chinh dU'Crngnen: Ben 02 hoc)c H2.

- Chu~n: C02+trong HN03 5%.

- Gi&i h~n: 3 - 90l-lg moi mau.

- Gi&i h~n phat hi$n U'&ctfnh: 0,61-1gmoi mau.
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- £)¢ chinh xac (Sr): 0,02.

2.4.3. Chuen bi mEw ttur

- Ma cac vonq kep giay loc cua casset va chuyen mau thLr va mau
trang vao cac coc sach.

- Them 3mL nuoc cuonq toan, d~y voi mot tam klnh, d~ a nhiet d¢
phonq 30 phut. Bat dau Xli' Iy mau trang, thuoc thLr a thai di~m nay.

- Lam n6ng tren bep (140DC) cho den khi hau het acid da boc hot (con
Ic;likhoanq 0,5mL).

- Nhac lai 3 Ian SLr dunq 3mL HN03 d~c moi Ian. £)~ lai khoang 1mL
dung dich sau khi da pha huy mau cuoi cunq.

- £)~ ngu¢i cac coc. Thao bo cac nap kinh va rLra vao coc v&i HN03 5%.

- Chuyen lU'qng dung dich vao binh dinh rnuc 10mL.

- Pha loang t&i vach v&i HN03 5%.

2.4.4. Hieu chuen va kiem soet chat IlfQ'ng

- Dung dich chuan C02+trong HN03 5%.

- Chuan hang ngay v&i It nhat 6 chuan lam vi$c. Them cac 1U'Q'ngda
biet, baD gom cac gi&i hc;lnclla mau (0 - 60jJg Co moi mau) dung dich chuan
goc vao binh dinh mLPc1OmL v&i HN03 5%.

- PhEinUch cac chuan lam vi$c cung v&i mau trang va mau thLr.

- Chuan bi do thi chuan d¢ hap thl,J so v&i v&i nong d¢ dung dich
(jJg/mL).

- Hut m¢t chuan cho moi 10 mau thLr d~ ki~m tra d¢ tr6i thiet bi.

- Ki~m tra d¢ thu hoi v&i It nhat 1 mau trang spike (c6 dinh nhon) moi 16
10 mau thLr.

- ThU'ang xuyen SLrdl,JngphU'O'ngphap them chuan d~ ki~m tra nhieu.

2.4.5. £)0 tren may

- £)~t che d¢ may quang phISphu hQ'pv&i khuyen CaDclla nha san xuat
va cck dieu ki$n trong ml,Jc2.4.2. fJieu ki?n phEw Uch.

- Hut chuan va mau. Ghi d¢ hap thl,Jmay dang doc.
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Chu y: Neu gia tri dO hap thu cua rnau thLr vuot qua khoanq tuyen tlnh
cua cac dung dich chuan, tien hanh pha loanq dung dich mau thLr bang dung
dich HCI O,5N, phan tlch lai va nhan v&i do pha loanq khi tfnh toan ket qua.

2.5. Tinh toen ket qua:

- SLr dunq do hap thu da do, tlnh toan n6ng do dung dich tU'O'ng(l'ng
(lJg/mL) cua cobalt trong mau thLr (Cs) va trung blnh trong mau trang (Cb), tCr

do thi chuan.

- SLr dunq th~ tich dung dlch (mL) cua mau thLr (VS), va mau trang
phuonq tien (Vb), tlnh toan nang do, C (rnq/rn"), cua cobalt trong the tich mau

kh6ng khl da lay, V (L).

(Cs.Vs- Cb.Vb)

C = ---------------------------------- (mg/m3)

V

Trong d6:

C: Nang do cobalt trong kh6ng khf (mg/m3).

Cs: Nang do cobalt trong trong mau thLr (lJg/mL).

Cb: N6ng dOcobalt trung blnh trong mau trang (lJg/mL).

Vs: Th~ tlch dung dich cua mau thLr (mL).

Vb: Th~ tfch dung dich cua mau trang (mL).

V: Th~ tfch kh6ng kh[ da lay mau (m3).
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Phl:l luc 22

KY THU~T xAc £)INH DICHLOROMETHAN (CH2CI2)­

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

eva BO trU'ang BO Y te)

1. Nguyen Iy

Oichloromethan trong khonq khi dU'Q'Chap phu vao trong tuyp hap phu
than hoat. Sau d6 rnau dtroc giai hap bang dung mol thich hop roi born len
h$ thong sac ky khi theo mot chuonq trinh nhiet dO 16cot phu hop. Qua trinh
rua giai mau phan tlch ra khoi cot tach dU'Q'Cphat hien bang detector FlO, tin
hieu dU'Q'cghi lai bang sac ky do. Tren co sa do Ian cua dien tlch hay chieu
cao pic cua mau thLr va chuan, th~ tlch mau khong khi da lay, tlnh dU'Q'c
nong do dichloromethan c6 trong mau khi dem phan tlch.

2. PhlJ'O'ng phap

2.1. Lo~i mau: Khi.

2.2. ru« bi, dl;lng cu:

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

- £)~u lay rnau (ong than hoat tinh): Dai 7cm, dU'ong kinh nqoai (00)
6mm, dU'ong kinh trong (10) 4mm, hai d~u han kin, co chua hai phan cua
than heat (truoc: 100mg; sau: 50mg), ngan cach bai mot nut xop urethane

2mm. Mot nut bong thuy tinh silylated (y phan dau trU'&c va nut xop urethan
3mm (y phan dau sau. C6 th~ sCrdl,Jngong ban san.

- May sac ky khi, FlO, may tinh va cot sac kyo

- LQ2mL bang thuy tinh, nap ep c6 16tmang ngan PTFE.

- Binh djnh muc 10mL.

- Micro pipet 1OIJLt&i 1mL, chia Vc;lcht&i 0,11JL.

- Pipet 1mL VcYiqua bop pipet.

2.3. H6a chat va thuoc thiP:

- Methyl acetat (CH3COOCH3), tinh khi~t phan Uch.

- Carbon disulfide (CS2), tinh khi~t phan Uch.
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- Khi heli tinh khiet.

- Khl hydro, tinh khiet.

- Decan, tinh khiet phan tlch; hoac chuan noi phu hop khac,

- Kh6ng kh[ da nen, loc , nen.

Chu y d~c bi~t: Carbon disulfide doc hai c6 nguy co chay n5.
Dichloromethan la mot chat gay ung thu, Thao tac voi cac chat nay trong tu

hot.

2.4. Cae bU'&e tien hsnn

2.4.1. Lay mau

- Be cac dau cua ong leftymau ngay truce khi leftyrnau, cam vao ong

rnem va noi voi may leftyrnau.

_ Leftymau (y luu 1U'Q'ng0,01 - 0,2L1phut, t6ng thE§tlch leftymau 0,5 -

2,5L.

2.4. 2. £)i~u ki{jJnsac ky

- Nhtet do bu6ng born mau: 250°C.

- Nhiet do detector: 300°C.

- Nhiet dO cot tach: Nhlet do ban dau BO°C, sau d6 tang dan t&i 150°C

v&i toc do tang 1OOC/phutva giCPtrong 1phut,

- ThE§tlch born mau: 11JL.

- LU'u 1U'Q'ngkh! mang (He): 2,4mLlphut.

- Cot mao quart, kich thuoc 30m x O,32mm 10, phim polyethylen glycol

O,25IJm,Stabilwax, hoac tuo'nq dU'O'ng.

- Giai hap: 1mL CS2.

2.4.3. Xay dl,fng Quang ctiuen va kiem soat chat /uQ'ng

- Chuan h6a bang dung dich dichloromethan trong CS2.

- Chuan hang ngay v6'i [t nhefttsau n6ng do chuan lam vi$c tren gi6'i h~n
quan tam. Ba chuan (trong mLrc nhan d6i) nen dU'Q'cphu gi6'i h~n tCrLOD t6'i

LOQ.

a. Them mot 1U'Q'ngda biet cua chuan dichloromethan vao CS2 trong

blnh dinh mLrc 1OmL va pha loang t6'i v~ch.
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Luu y: Chuan noi nhu 2-butanol hoac hexan c6 the dU'Q'Cthem vao CS2.

b. Phan tich song song vcYirnau thCrva rnau trang.

c. Chuan b] do th] chuan (cua dien tlch hoac chieu cao pic vcYi1U'Q'ngI-1g
dichloromethan).

- Xac dinh hi$u qua giai hap (DE) It nhat mot Ian cho moi 10ong than
hoat duoc sCrdunq cho lay mau trong gicYihan chuan. Chuan b] ba ong lay
mau tai moi nong do trong 6 rmrc chuan, cong vcYiba mau trang.

a. Chuyen va thao be phan chat hap phu phla sau cua ong lay rnau va
mau trang.

b. Tiern mot mot 1U'Q'ngda biet cua chat chuan dichloromethan,tn,l'c tiep
len phan chat hap thu phla truce cua moi tuyp than hoat bang Xy lanh
microlit.

c, De cac ong can bang khonq kht trong val phut, sau d6 d~y nut cac dau
ong va de yen qua demo

d. Giai hap cac mau va phan tlch cunq vcYicac chuan va mau trang.

e. Chu~n bi do thi cua DE (hi$u qua giai hap) vcYiI-1gdichloromethan da thu
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hoi.

- Phan Uch 3 mau mu spikes kiem soat chat 1U'Q'ngva 3 mau phan Uch
spikes de dam bao rang do thi chu~n va do thi hi$u qua giai hap (y trong kiem
soat.

2.4.4. PhEmffch mEW

- D~t cac phan hap phl,Jphla trU'cYc(bao gom ca nut bong thuy tinh) va
phfa sau cua moi ong lay mau trong cac 19rieng bi$t. Thao be cac nut xop.

- Them 1,0mL dung moi giai hap CS2 t&i moi 19va gan nap k~p cac 19.

Luu y: Nhi$t dang ke dU'O'ctc;Jora khi cac dung dich giai hap dU'Q'Cthem
vao than hoc;Jt.De giam thieu mat mau, lam lc;Jnhdung dich giai hap trU'cYckhi
them vao than hoc;Jt.

- De 30 phut, thinh thoang lac de giai hap.

- Di\3tche do may sac ky khl nhU' ml,JC2.4.2. fJieu ki?n sac kyo Tiem 11-1L
phan mau thCrbang tay, sCrdl,Jngky thu~t d~y dung moi ho~c vcYitiem mau tl,J'
dong.
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Cnu y: Neu dien tlch pic vuot tren gicYihan tuyen tinh ella cac chuan lam
viec, pha loanq, phan tich lal va ap dunq h$ so pha loang trong tlnh toano

- £)0 dien tlch pic.

2.5. Tinh toen ket qua
_Xac djnh khcl 1U'Q'ng,I-Ig(da hieu chlnh xac dinh hieu qua giai hap) cua

diehloromethan da tim dU'Q'etrong phan hap phu phla truce ong mau (Wt) va
phla sau ong mau (Wb) va trung blnh phan hap phu mau trang phla truce

ong (Bt) va phia sau ong (Bs),

Ghi chu: Neu Wb > Wtf10, thong bao ding e6 Sl,I' qua tal ong lay mau va

e6 the mat rnau.

Tlnh nang do Cella diehloromethan trong the tich khong khi da lay mau, V

(L):

C= -------------------------------

V

Trong d6:

C: Nang do diehloromethan trong khong khi (rnq/rn").

Wt: Khoi 1U'Q'ngcua diehloromethan trong phan hap phu truce ong mau

thLP(I-Ig).

Wb: Khoi 1U'Q'ngella diehloromethan trong phan hap phu sau ong rnau

thLP(I-Ig).

Bt: Khoi 1U'Q'ngtrung blnh ella diehloromethan trong phan hap phl,l mau

trang trU'cYeong (I-Ig).

Bb: Khoi 1U'Q'ngtrung blnh ella diehloromethan trong phan hap phl,l mau

trang sau ong (I-Ig).

V: The Ueh khong khi lay mau (L).
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Phl) luc 23

KY THU~T xAc DINH DONG vA HQ'PCHAT (D~NG eun .

PHU'O'NGPHAp PHD HAp THlJ NGUYEN TO'
(Ban tienn kern thea QCVN 03 :20191BYT ngay 10 thang 6 nem 2019

cue 89 trlJ1(}ngB9 Y fe)

1. Nguyen Iy

Lay rnau bui d6ng trong kh6ng khf bang rnanq icc cellulose ester, kfch
thuoc 10loc O,8~m, dU'ang kfnh 37mm. Sau d6 pha huy mau bang acid nitric
d~c va acid hydrochloric d~c. 80 tren may quang ph6 hap thu nguyen tLr,
nqon ILra kh6ng khf - acetylen, & buoc s6ng 324,7nm, song song do rnau
chuan va rnau trang. Dua vao do hap thu do dU'Q'Ccua rnau thLr, cac mau
chuan, cac mau trang, th~ tfch kh6ng khf cua rnau thiP va rnau trang, tfnh
dU'Q'cn6ng do d6ng trong th~ tlch mau kh6ng khf da lay.

2. PhlJ'O'ng phap

2.1. Loei mau: Kh f.

2.2. Thiet bi, dlJng clJ

- 8au lay mau: Mang loc ester cellulose, klch thuoc 10 loc O,8~m,
dU'ang kfnh 37mm, duoc gil) trong dau lay rnau.

- May lay mau, lU'u 1U'Q'ng1 - 3L/phut.

- May quang ph6 hap thu nguyen tLr voi dau dot kh6ng khf - acetylen,
den catot rang Cu, van di~u chfnh 2 giai dOc;incho kh6ng khf - acetylen.

- Coc Beakers, Philips ho~c Griffin cac 10c;iic6 nap d~y va cac tam d~y
ki~u m~t kfnh d6ng h6.

- Blnh dlnh m(fc cac lo~i.

- Pipet cac lo~i.

- Thiet bi c6 b~ m~t tc;ionhi$t dO 140°C va 400°C.

- 2.3. H6a chat va thuoc thLP

- Acid nitric d~c (HN03), lo~i tinh khiet.

- Acid hydrochloric d~c (HCI), lo~i tinh khiet.
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_ Dung dich HCI 0,5N: Them hi hi 41,5mL acid hydrochloric d~c vao

blnh dinh rmrc 1L da co nuoc cat hai I~n roi cho them nuoc cat hai lan den

vach dinh rrurc.
_ Dung dich chuan goc 10001Jg/mL. Co th~ dung dung dich chuan goc

thU'O'ngmai hoac hoa tan 1g dong trong mot 1U'Q'ngth~ tlch toi thi~u (1:1)

HN03 roi djnh rrurc toi 1L bang dung dlch HCI 0,5N.

_Nuoc cat hai I~n hoac nuoc da khlr ion.

- Kh6ng khl da diroc lee sach.

- Khf acetylen.

2.4. Cae bLP(Yetien hanh

2.4.1. Lay meu
_ Lay rnau & lU'u 1U'Q'ng1 - 3L1phut, tl>ng th~ tlch lay rnau 50 - 1500L.

LU'Q'ngmau lay kh6ng VU'Q'tqua 2mg bui d~ tranh qua tai cua rnanq loc.

2.4.2. fJieu kien phEw tich

_Ky thuat: Quang phl> hap thu nguyen tlr nqon Ilra.

- Chat phan tlch: f)ong.

_ Tro hoa: 6mL HN03 darn d~c, dun & 140°C; 6mL HCI dac, dun &

400°C.

_Dung dich cuoi: Djnh rmrc den 25mL bang dung dich HCI 0,5N.

_Nqon Ilra: Kh6ng khi - acetylen hoac nqon Ilra oxy hoa.

- BU'oc song: 324,7nm.

- Chuan: Dung dich chuan Cu2+ trong HCI 0,5N.

- Khoang do: 5 - 125IJg moi mau.

- Gioi h<;lnphat hi$n U'oc tfnh: 0,051Jgmoi mau.

- f)O chfnh xac (Sr): 0,03.

2.4.3. Chuan bi mau thl}

_M& d~u lay mau, chuy~n mang loc cua mau thlr va mau tn3ng vao cac

coc s<;lch.

_ Them 6mL HN03 d~c va dc)y coc bang nap dc)y ki~u m~t kfnh dong
ho. f)~t tren tam nhi$t ho~c b~ m~t n6ng roi gia nhi$t den 140°C cho den khi
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th~ tfch giam con khoanq O,5mL. Lap iai ntur v~y nhieu hon 2 I~n vot 2mL
HN03 dac mai I~n.

- Them 2mL HCI d~c va d~y CDC bang nap d~y kieu m~t klnh dong ho.
f)~t tren tam nhiet hoac be mat nong rOi gia nhi~t den 4000C cho den khi th~
tich giam con khoang O,5mL. Lap I~i nhu v~y nhi~u hon 2 I~n vai 2mL HCI
dac mai I~n. Khong dU'Q'cdE§dung dich b] can.

- f)~ nguOi rOi them 1OmL mro'c cat hai I~n.

- Chuyen dung dich VaGblnh roi dinh rmrc 25mL bang mroc cat hai lan.

2.4.4. Hi?u chuen va kiem soet chat /U'Q'ng

- Hi~u chuan hang ngay vai It nhat 6 dung djch chuan cong tac.

- Phan tich cac chuan conq tac cLmgvoi mau trang va mau thLr.

- Lap dU'Crngchuan giCPado hap thu vai vai nong do dung dich (lJg/mL).

- Phan trch mot chuan sau mai 10 mau thLr de kiem tra thiet bi.

- Kiem tra do thu hoi phan trch vai It nhat 1 mau trang co them chuan
cho mai 10 mau thLr.

- ThU'cmg xuyen SLrdl,JngphU'O'ngphap them chuan de kiem tra nhieu.

2.4.5. £)0 tren may

- Cai d~t che do ho~t dong cua may quang pho theo yeu c~u cua nha
san xuat va theo nhU' ml,Jc2.4.2 neu tren.

- Phan tfch mau chuan, mau thLr va mau trang. Ghi I~i gia tri do hap thl,J
do may doc dU'Q'C.

Ch{J y: Neu gia tri do hap thl,Jcua mau thLr vU'Q'tqua khoang tuyen tfnh cua
cac dung dich chuan, tien hanh pha loang dung dich mau thLr bang dung dich
HCI O,5N, phan trch I~i va nhan vai do pha loang khi tinh toan ket qua.

2.5. Tinh toan ket qua:

- SLr dl,Jng do hap thl,Jda do, tlnh toan nong do dung dich tU'O'ngCrng
cua dong trong mau thLr Cs (jJg/mL) va gia tr! trung binh cua mau trang Cb
(jJg/mL) tLl'dU'ang chuan.

- SLr dl,Jngthe tfch dung dich cua mau thLr Vs (mL) va the trch mau trang
Vb (mL), trnh toan nong do C (mg/m3), cua dong trong the tfch khong khl da
lay mau V (L):

112 a



QCVN 03 :2019/BYT

c = --------- (mg/m3)

V

Trong d6:

C: Nong dOdong trong kh6ng khi (mq/m").

Cs: Nong dOdong trong mau thLr (l-Ig/mL).

Ce: Nong dOdong trung blnh trong mau trang (l-Ig/mL).

Vs: Th~ tich dung dich mau thLr (mL).

Vb: Th~ tich dung dich rnau trang (mL).

V: Th~ tich kh6ng khi lay mau (L).
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PhI) Il)c 24

KY THU~T xAc £)INH£)ONGvA HQ'PCHAT (D~NG HO'I, KHOI) _

PHU'O'NGPHAp PHD HAp THl) NGUYEN TCr
(Ban henh kern thea QCVN 03 :20191BYT ngay 10 thang 6 nem 2019

cue B9 tnfang B9 Y te)

1. Nguyen Iy

Lay mau dong (danq hoi, kh6i) trong kh6ng khi bang mang loc ester
cellulose, klch thuoc 10 ioc O,8~m, dU'ang klnh 37mm. Sau d6 tach kh6i, bui,
Pha huy mau bang HN03 dac c6 gia nhiet 6' 140°C toi g~n kh6, Xli' 19 tiep mau
bang HCI dac 6' nhiet de)400°C den g~n kh6, pha loang mau toi nong de)thlch
hop bang nuoc cat, do tren may quang pho hap thu nguyen tLr, nqon ILra
kh6ng khl - acetylen, v&i den catot rong dong, 6' buoc s6ng 324,7nm, song
song do rnau chuan va mau trang. Dl,P~vao de)hap thu do dU'Q'ccua mau thLr,
cac mau chuan, cac mau trang, the tlch kh6ng khi cua mau thLr va mau trang,
tlnh dU'Q'cnong de)dong trong the tlch mau kh6ng kh! da lay.

2. PhU'O'ng phap

2.1. Lo~i mau: Khi.

2.2. rm« bi, dlJng elJ:

- £)~u lay mau: mang loc ester cellulose cO'10O,8~m, dU'ang kinh 37mm
d~t trong casset.

- May lay mau, lU'u 1U'Q'ng1 - 3L/phut.

- May quang ph6 hap thl,J nguyen tLr v&i me)t d~u dot kh6ng khi _
acetylen, dE!ncatot rong dong va cac dong ho dieu chinh, 2 t~ng, cho kh6ng
khi va acetylen.

- Cac coc 125mL, ho~c coc Griffin, 50mL, v&i cac nap kinh dong ho*.

- Blnh dinh mLPc25mL *.

- Pipet dinh mLPcda phan lo~i, nhU' c~n thiet*.

- Bep tam n6ng, nhi$t de)be m~t 140°C va 400°C.

- Thiet bi cho cac bU'&c tach kh6i/bl,Ji:

+ Be)loc mang ester cellulose, 47mm, kich thU'&c 10O,3~m (Millipore
PHWP ho~c tU'O'ngdU'O'ng);
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+ So ioc rnanq ester cellulose, 47mm, kich thuoc 10 5j..1m(Millipore

SMWP hoac tU'O'ngdU'O'ng);
+ DI,mgcu loc (Gelman No. 1107 hoac tU'O'ngdU'O'ng).

* T~t ca do thuy tinh dU'Q'clam sach voi acid nitric d~c va nra ky voi

nuoc cat hoac nuoc khCrion tnroc khi sti dunq.

2.3. Hoa chat va thuoc tnir:

- Acid nitric (HN03) d~c.

- Acid hydrochloric (HCI) d~c.

_ Acid hydrochloric 0,5N: Them 41,4mL HCI d~c vao nuoc, pha loanq

toi 1L.
_ Dung dich chuan g6c Cu, 1000j..lg/mL, c6 the dung chuan ban san

hoac hoa tan 1,OOOgCu kim leal chuan trong the tlch t6i thieu cua dung dlch

HN03 (1:1). Pha loang toi 1L voi HCI 0,5N.

- NU'6'ccat da khLr ion.

- Khong kh! da nen, loc.

- Acetylen.

Chu y d~c biet: Thuc hien tat ca cac pha rnau acid trong mot tu h6t.

2.4. Cae bU'CYc tien hanh

2.4. 1. LcfJy mau
_L~y mau (y luu 1U'Q'ng1 - 3L1phut, t6ng the tich lay mau 50 -1500L.

2.4. 2. f)i~u ki~n phE1ntich

- Ky thuat: Quang ph6 h~p thu nguyen tti, ngon ICra.

- Ch~t phan tich: Bong.

- Tro hoa: 6mL HN03 d~c, 140°C; 6mL HCI d~c, 400°C.

- Dung dich cu6i: 25mL HCI 0,5N.

- Ngon ICra:khong kh[ - acetylen, oxy hoa.

- SU'6'cs6ng: 324,7nm.

- Hi~u chinh dU'cmg nen: khong yeu cau.

- Chuan: Dung dich chuan Cu2+ trong HCI 0,5N.
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- Gi&i han: 5 - 125jJg moi mau ..

- Gi&i han phat hi~n U'Q>ctfnh: 0,05jJg moi rnau..

- 80 chlnh xac (Sr): 0,03 ..

2.4.3. Chuen bi mau tht}

- Tach khoilbl,Ji.

+ SLYdunq kep, lam U'&t truoc mang Ioc ester cellulose 47mm, klch
thuoc 100,3jJm bang each d~t no tren be mat cua ruroc cat, thao bO loc, rut
be nuo'c du' va gan tren cac phin lee.

+ Chuyen lee mau tCJ'cac npan dl,J'ngmang toe casset toi bo loc, d~t
d6ng tam tren dlnh cua rnanq toe 47mm co khoi tfch tu.

+ Loc chan kh6ng d~ cac bo lee 37mm uot nhe, do am giQ>lai tren bo
loc 47mm, dieu nay cOng dam bao viec loai be cac bong bong kh6ng khl giQ>a
cac rnanq loc.

+ Khi thay cac mau khoi co bong khf, hut chan kh6ng tCJ'10 den
15PSIG (69-103kPa), xa chan kh6ng d~ loai bong khL

+ 8~t mot mang loc ester cellulose 47mm, kfch thU'oc 10 loc 5
micromet tren be m~t cua nU'oc c~t d~ lam U'ot, lo~i be nU'oc dU' thCJ'abang
cach th~m voi khan gi~y va d~t no d6ng tam tren dinh cua bo loc 37mm, ep
be m~t cua bO loc phfa tren dinh voi mot khan gi~y s~ch d~ dam bao kh6ng
co bong bong kh6ng khf giQ>acac bo loc.

+ Gan ket cac ph~n tren cua dO'n vi loc, them 5mL nU'oc c~t, va hut
chan kh6ng d~ rut nU'oc qua cac bo loc, I~p I~i voi 5mL nU'Q>cmot I~n nQ>a;
d6n cac bo loc chCfa cac hQ'pch~t d6ng hoa tan trong mot coc thuy tinh s~ch;
bat d~u lam mau trang thuoc thLYvao thai di~m nay.

+ Chuy~n t~t ca cac bo loc vao mot coc thuy tinh s~ch.

Chu '1: Clf 3 mau c~n 1 mau trang.

- Them 6mL HN03 d~c, d~y v&i mot t~m kfnh va lam nong tren t~m
nong (140DC) cho den khi th~ tfch giam xuong x~p xi O,5mL, I~p I~i hO'n2 I~n
SLYdl,Jng2mL HN03 d~c moi I~n.

- Them 2ml HCI d~c, d~y voi mot t~m kfnh, lam nong tren bep (400°C)
cho den khi th~ Uch giam xuong con khoang 0,5mL; I~p I~i hai I~n, SLYdl,Jng
2mL HCI d~c; kh6ng dU'Q'cd~ cac dung dich kh6 {y bat ky thai di~m nao.
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_ Lam mat dung dlch va them 10mL nuoc cat.

_ Chuyem 1U'Q'ngdung dich VaG blnh dinh rrurc 25mL, pha loang t&i the

tich voi nuoc cat.

2.4.4. Hi?u cnuen va ki~m eoet ch§t ILfQ'ng

_Dung dich chuan Cu2+ trong HCI O,5N.

_ Chuan hang ngay voi it nhat 6 chuan lam viec, them cac 1U'Q'ngda

biet, bao gom cac gi6'i han cua rnau 0 - 125lJg Cu moi mau, cua dung dich
chuan goe VaGblnh dinh rrurc 25mL va pha loang t6'i the tlch voi HCI O,5N.

_Phan tlch cac chuan lam vlec cunq v&i cac rnau trcfmgva mau thu.

_ Chuan b] do thl chuan bEmgeach ve do hap thu so voi voi nong do

dung dich (lJg/mL).

_Hut mot chuan eho moi 10 mau thCrde kiem tra do troi thlet b].

_ Kiem tra do thu hoi phan tieh voi it nhat 1 mau trang (co dlnh nhon)

moi 10 rnau thu'.

_Thlnh thoanq SLrdl,JngphU'O'ngphap bo sung ehuan de kiem tra nhieu.

2.4.5. £)0 tren may

_£)c:;itehe do may quang pho phu hQ'pv&i khuyen eao eua nha san xu~t

va cae dieu ki~n trong ml,Je2.4.2. £)ifJu ki?n ph§n tfch.

_Hut ehuan, mau thLr va mau trang, ghi do h~p thl,Jmay dang doc.

Chu y: Neu gia trj dO h~p thl,Jeua mau thCrvU'Q'tqua khoang tuyen tinh

eua cae dung djeh ehuan, tien h~mh pha loang dung djeh mau thCrbang dung
djeh HCI 0,5N, phan tieh Ic;liva nhan v&i do pha loang khi tinh toan ket qua.

2.5. Tinh toan ket qua:

_ sCr dl,Jngdo h~p thl,Jda do, tinh toan nong do tU'O'ng(l'ng (lJg/mL) eua

dong trong mau thCr(Cs) va trung blnh trong mau trang (Cb), tCPdo thj ehuan.

_ sCr dl,Jng the Ueh dung djeh (mL) eua mau thLr (Vs), va mau trang

phU'O'ng ti~n (Vb), tinh toan nong do dong, C (mg/m3), trong the Ueh mau

khong khi da I~y, V (L).

(Cs.Vs- Cb.Vb)

C = ---------------------------------- (mg/m3)

V
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Trang do:

C: Nang do dang trong kh6ng kh! (mg/m3).

Cs: Nang do dang trong rnau thLP(jJg/mL).

Cb: Nang do dong trung blnh trang mau trang (jJg/mL).

Vs: Th~ tich dung djch rnau thLP(mL).

Vb: Th~ tich dung dlch mau trang (mL).

V: Th~ tlch kh6ng khl lay mau (L).
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PhlJ luc 25

KY THU~ T xAc £>INHETHANOL (CH3CH20H) -

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

cue Be) truang Be) y te)

1. Nguyen 19
Ethanol trong khong kh! duoc h~p phu VaG trong ong than heat tinh.

Sau d6 mau duoc giai h~p bang dung rnoi thlch hop rei born len he thong
sac ky khi theo mot chU'O'ngtrlnh nhiet dO 16cot phu hop, Qua trlnh rLra giai
mau phan tich ra khoi cot tach dU'Q'Cphat hien bang detector FlO, tin hieu
duoc ghi lai bang sac ky de. Tren co sa do Ian cua dlen tlch hay chieu cao
pic cua mau thLr va chuan, th~ tlch mau khong khi da I~y, tinh duoc neng do

ethanol c6 trong mau khl dem phan tlch.

2. PhU'O'ng phap

2.1. Lo~i mau: KhL

2.2. tm« o], dlJng cu:

- May I~y mau, tuu 1U'Q'ng0,01 - 0,2L1phut.

_ £)au I~y mau (ong than hoat tlnh): Dai 7cm, dU'cyng kfnh nqoai (00)
6mm, dU'cyngkinh trong (10) 4mm, hai dau han kin, c6 chira hai phan than
heat (truce: 100mg; sau: 50mg) ngan each bai mot nut xop urethane 2mm.
Mot nut bong thuy tinh silylated a phan dau va nut xop urethane 3mm a phan

dau sau cua ong than. Cac ong nay c6 ban san.

_Ch~t lam Ic;tnh,da d6ng tui (Bang xanh, ho~c tU'O'ngdU'O'ng).

- May sac ky khf, FlO, may tfnh va cot sac kyo

_LQ2mL bang thuy tinh, nap ep va c6 16tPTFE.

- Xy lanh 1OIJLchia vc;tchtai 0,11JL.

- Blnh djnh m(Pc 10mL.

2.3. H6a chat va thuoc thiP:

_Dung djch ngam rLra: Carbon disulfide tinh khi~t phan tich, c~p sac ky

vai 2-butanol 1% (tt/tt) va n-undecan 0,2% (ttltt) , ethyl benzen 0,1% (ttltt) ,

ho~c chuan noi thich hQ'pkhac.
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- Chat phan tlch (chat chuan ethanol), tinh khiet phan tich.

- Khi nito, tinh khiet.

- Khi hydro, tinh khiet.

- Kh6ng khi cla nen, Icc.

Chu y: Carbon disulfide 113chat doc hal va nguy co chay no nen mol
thao tac lien quan duoo lam trong tu hot.

2.4. Cae btroc tien benh

2.4. 1. Lay mau

- Be cac cl~u cua ong lay mau ngay tnroc khi lay rnau, cam vao ong
mE§mnoi voi may lay mau.

- Lay rnau & luu 1U'Q'ng0,01 - 0,2L1phut, tong th~ tlch lay mau 0,1 - 1L.

- 8$y nap cua ong lay rnau vai cac nut chat dec va dong goi an toan d~
van chuyen.

2.4.2. fJieu ki~n sac ky:

- May sac ky khi, FlO.

- Nhiet do buang born mau: 200°C.

- Nhiet do detector: 250 - 300°C.

- Nhiet dOCOt:65 - 70°C.

- Th~ tlch born mau: 5~L.

- LU'u 1U'Q'ngkhi mang (N2 hoac He): 30mLlphut.

- Cot thuy tinh, klch thuoc 2m x 4mm 10, Carbowax 1500 0,2% tren
Carbopack C 60/80 hoac tu'onq dU'O'ng.

- Giai hap: 1mL 2-butanol 1% trong CS2.

2.4.3. Xay dl!ng Qlfang cnuen va kiem soet chat Ilf9'n9

- Chuan ethanol trong chat rCragiai CS2 (chuan noi tLlYchon).

- Chuan hang ngay vai it nhat sau nang do chuan lam vi$c bao phu
pht;lm vi cua mau thCr.

a. Them mot 1U'Q'ngda biet cua chat phan Uch (chat chuan ethanol) d~
rCragiai vao binh djnh mLrc 1OmL va pha loang tai vt;lch.
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b. Phan tich cunq voi mau thLr va mau tn3ng.

c. Chuan bi do thi chuan (tll$ dlen tich pic cua chat phan tich voi dien
tich pic cua chuan noi voi 1U'Q'ngmg chat phan tich).

_ Xac dinh hi$u qua giai hap (DE) it nhat mot Ian cho moi 16than hoat
duoc SLrdl,mg cho lay mau trong gi&i han chuan. Cll' 5 nong do, chuan bi ba

eng va ba rnau trtmg.

a. Chuy~n va thao bo phan hap phu phia sau cua eng lay mau tdmg.

b. Tiem mot mot 1U'Q'ngda biet cua chat phan tich true tiep len phan chat

hap thu phia truce voi mot Xy lanh microlit.

c. £)$y mOeng, d~ yen qua demo

d. Giai hap va phan tich song song voi chuan lam viec.

e. Chuan b] do thi cua DE (hi$U qua giai hap) voi mg chat phan tich da

thu hoi.

_ Phan tich 3 mau mu spikes ki~m scat chat 1U'Q'ngva 3 mau phan tlch
spikes d~ dam bao rang do th] chuan va do thi hi$u qua giai hap (y trong ki~m

soat.

2.4.4. Phan tfch mau
_ Chuy~n phan chat hap phl,l (y phan trU'&c va phan sau trong eng than

hOc;lttinh dung d~ lay mau vao 10rieng bi$t. 80 nut len thuy tinh va nut xep.

_Them 1mL chat rLra giai (carbon disulfide) vao moi 10.Gan nap k~p t&i

moi 10.

_£)~ yen 30 phut v&i thinh thoang lac khuay trOn. Sau d6 bam mau tren

GC/FID.

_£)~t che dO may sac ky khi nhU' ml,lC2.4.2. £)it§u ki~n sac kyo Tiem mau

ehat long bang tay SLrdl,lng ky thu$t day dung m6i ho~c bang tiem mau tl,l'

dong.

Cht1 y: Neu di$n tich pic vU'Q'ttren gi&i hc;lntuyen Unh cua cac chuan lam

vi$c, pha loang v&i chat rLra giai CS2, phan Uch Ic;liva ap dl,lng h$ so pha

loang trong tinh toano

_£)0 di$n tich pic. Chia di$n Uch pic eua chat phan tich v&i di$n tich pic

eua ehuan noi tren cung mot sac ky do.
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2.5. Tinh toen ket qua

- Xac dlnh khei IU'c;mg,mg (da hi$u chlnh xac djnh hieu qua giai hap)
cua ethanol da tim dU'Q'etrong phan hap phl,Jphfa tnroc eng mau (Wt) va
phfa sau eng mau (Wb) va trung binh phan hap phu mau trang phU'O'ngtien
phfa tnroc eng (8t) va phfa sau eng (Bs).

Ghi chu: Neu Wb > Wt/10, thong bao ding co Sl,J' qua tai eng lay mau va
co the mat rnau,

Tfnh nang do, C, cua ethanol trong the tlch khong khf da lay rnau, V (L):

(Wt + Wb - 8t - 8b) . 103

C = --------------------------------___,(mg/m3)

V
Trong d6:

C: Nang do ethanol trong khong khf (rnq/m"),

Wt: Khei 1U'Q'ngcua ethanol trong phan hap phu phfa tnroc eng mau
(lJg).

Wb: Khei 1U'Q'ngcua ethanol trong phan hap phu phfa sau eng mau (uq).

8f Khei 1U'Q'ngtrung binh cua ethanol trong phan hap phu mau trang
phfa tnroc eng (lJg).

8b: Khei 1U'Q'ngtrung binh cua ethanol trong phan hap phu mau trang
phfa sau eng (lJg).

V: The Ueh khong khf lay mau (L).
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Phl;! luc 26

KY THU~T xAc £>INH FLUORIDE(F-)­

PHU'O'NG PHAp sAc KY ION

(Ban nenh kern thea QCVN 03 :20191BYT ngay 10 thang 6 nem 2019
cue Bt) trlfang Bt) Y t~)

1. Nguyen Iy
Lay rnau fluoride (F-) trong kh6ng khl bang dung dich hap thu NaOH 0,1N.

Sau do xCPIy de dtroc dung djch co nong dO ion F- thich hop. Tiem dung dlch
rnau thCPva mau chuan vao h~ th6ng sac ky ion, v&i detector dO dan, thuc
hien qua trinh sac ky tren cot trao d6i ion thu duoc sac ky do voi cac gia tri
chieu cao hoac dien tlch pic cua mau thCPva mau chuan, Dl,I'c;ivao chieu cao
pic hoac dien tich pic do duoc cua mau thu, cac mau chuan, cac mau tr~ng,
the tich kh6ng khl cua rnau thu, tlnh duoc nang dO fluoride (F-) trong the tich
mau kh6ng khl da lay.

2. Phuonq phap

2.1. Loei mau: Khf.

2.2. rm« b], dlJng CIJ:

- £)au lay mau: Ong hap thl,Jch(J'a 15mL dung dich NaOH 0,1N.

- May lay mau, lU'u 1U'Q'ng1 - 2L1phut.

- May s~c ky ion, v&i tien cot (50mm x 4,Omm), cot trao d6i ion (200mm
x 4,Omm), cot (J'cch~ (4mm) va detector dO dan va da n6i t&i dO'n vi xCPIy dO'

li~u.

- Be sieu am.

- Lo chat deo trO' hoa hoc 10mL, v&i n~p xoay.

- Binh dinh m(J'c25 t&i 1000mL.

- Pipet 50 -1OOOO~I.

- C6c 25 - 100mL.

- May loc v&i pheu loc.

- £)au loc dung mot Ian, cellulosic, cO'10 0,45f.!m.

- Cartridge nhl,l'a acid sulfonic nen styren.
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- H$ thong cap nuoc tinh khiet, dt§chuan b] nuoc khLr ion dien tro suat
Ion hon hoac tuonq dU'O'ng1BMO-cm.

- Chai polyethylen 100mL.

- Xy lanh chat dec 5mL va/hoac 10mL.

- Hop dau loc xy lanh, vcYirnanq loc polytetrafluoroethylen (PTFE) c6' 10
ioc O,BI-lm.

- Xy lanh 50l-lL vcYikim tiern 60mm x O,6mm.

- Cac 10cua module tiern mau tl,J'dong polypropylen, dung tlch O,75mL

2.3. Hoe chat, thuoc this:

. - NU'cYckhLr ion (01), di$n tro suat ~ 1B MO-cm.

- NaOH O,1N.

- Natri carbonat (Na2C03), khan, tinh khiet phan tlch,

- Natri hydrocarbonat (NaHC03), cap do phan tlch ACS.

- Dung dich chuan fluoride (F-), 1000mg/L.

- Dung dich chuan goc, 100mg/L (nhu anion). 8$t mot phan 1OmL dung
dich chuan fluorid VaG binh dinh rnuc 100mL, pha loang den vach vcYinuoc
khLr ion va tron dE§u.Dung dich 6n dinh It nhat 4 tuan & nhiet dOphonq.

Chu '1: Acid, HF la chat an rnon voi da, mat va mang nhay, HF pha huy
dunq CI,J thuy tinh nen dung dunq CI,J phonq thl nghi$m bang chat deo. Mang
gang tay, ao choanq phonq thl nqhiern va klnh an toan trong khi Xli' 1'1. Bat
buoc acid cho them VaG nU'O'c(kh6ng them nU'O'cvaG acid) dt§ tn3nh phan
LPngtoa nhi$t dCPdOL

2.4. Cac bLPCYctien hanh:

2.4.1. Lay mau, bao quan va v?n chuyen mau

- Lay mau & lU'u 1U'Q'ng1 - 2L1phut, t6ng tht§Uch lay mau 15 - 1000L.

- GiCr Ic;!nhtat ca cac mau thLr neu bao quan qua dem (ho$c lau hO'n)
trU'cYckhi v$n chuyt§n den phong thl nghi$m.

- Phan tlch mau trong vong 2 tuan sau lay mau. Cac mau co tht§ dU'Q'c
bao quan & nhi$t do phong trong mot tuan; dt§ lU'u trCPlau hO'n, giCPIc;!nhmau
(4 - BOC).

2.4.2. fJif9Uki?n phEw tfch
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_Ky thuat: Sac ky ion (IC), voi detector dOdan.

_Chat phan tlch: Ion fluorid (F-).

_Chiet xuat: Dung dich nuoc natri carbonat! natri hydrocarbonat.

- ThE§tlch tiem: 501JL.

_RLra giai: Na2C03 8 mM INaHC03 1mM, toc dOdong t.Ornl./phut.

_COt: Tien cot, cot trao doi ion va cot (Pcche.

- Gio'i han chuan: F-; 0,4 - 8,Omg/L.

_Gi6'i han phat hi$n U'6'ctlnh: 0,1mg/LlO,009 mg/m3 (thE§tich khong khl

120L, nhu F-).

_80 chinh xac (Sr): Fluoride, 0033; HF, 0,056.

2.4.3. Chuan bi meu thl}

_Chuyen cac blnh mau hi not bao quan va mang toi nhiet do phonq.

_Lac sieu am cac mau trong bE§lac sieu am it nhat 15 phut va cho phep

toi nguoi it nhat 30 phut.

_SLr dl,mg xy lanh 5 hoac 10mL, loc tCrngdich chiet mau thLr qua manq
lee PTFE va cartridge nhu'a acid sulfonic nen styren (theo hU'6'ng dan cua nha
san xuat), bo 2mL dau tien va chuyen dung dich con tal VaGtrong blnh chat

dec s~ch.

2.4.4. Chuan hoa va kiem eoet ch;§t IUQ'ng

_Pha loang dung dich chuan goc trong dung dich rLra giai, chuan bi cac

dung dich chuan lam vi$c chuan hoa bao phu ph~m vi khoang 0,4 den 8IJL
cua f1uorid. Bao quan cac chuan lam vi$c trong chai polyethylen da d~y kin.

Chuan bi cac chuan lam vi$c m6'i 2 tuan mot Ian.

_ Hi$u chuan sac ky ion it nhat 6 chuan lam vi$c chuan hoa bao phu

ph~m vi (it nhat) 0,4 den 8IJL cua fluoride moi mau b~ng Sl)' chuan bi db thi

chuan cua chieu cao pic anion (mm ho~c IJS) so v6'i nbng dO (lJg/mL).

_ Phan Uch cac chuan lam vi$c cung v6'i mau thLr, mau trang thuoc thLr
va mau trang hi$n trU'ang (y tan suat it nhat 1 Ian cho moi 20 mau thLr (toi
thieu 3 mau trang cua moi mau thLr). BO loc cellulose nitrat giai thich Sl)' thay
doi cac gia tri mau trang phl,l thuoc theo 1o,do d6 hi$u chinh mau trang 113can

thiet.
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2.4.5. £)0 tren may

- 8$t che do may sac ky ion vai toe dO dong rLra giai da khuyen cao (VI
du: 1.Oml.zphut hoac ap suat 13MPA), va cac di~u kien khac nhu' da dU'c;>'cxac
djnh beYinha san xuat thiet bi,

- Tiern mot dung dlch rnau thLr (VI du 50J,Jl)vao may sac ky va do chieu
cao pic cua fluoride. Neu chi~u cao pic vuot qua giai han dU'&ng chuan tuyen
tlnh, pha loang voi dung dich nra giai, phan tfch lai va ap dunq h$ so pha
loanq phu hop trong tlnh toano

2.5. Tinh toen ket qua:

- Tfnh nang do khoi 1U'Q'ngcua fluoride (F-), C (rnq/m"), trong th~ tlch
kh6ng khf da lay rnau, Vel)

(C1.V1.Fd)- (Ca.Va)
C ::{----------------------------------}.Fe

V·rJ
Trong do:

- C: Nang do fluoride (F-) trong kh6ng khf (mq/rn").

- C: Nang do trung blnh cua fluoride dung dich ki~m tra mau trang hien
trU'cmg (J,Jg/ml).

- C1: Nang do cua fluorid dung dich ki~m tra mau thLr (J,Jg/ml).

- V: Th~ tlch cua mau kh6ng khf (l).

- Va: Th~ Uch cua dung djch ki~m tra mau trang hi$n trU'cYng(ml).

- V1: Th~ tfch cua dung djch ki~m tra mau thLr (ml).

- Fd: H$ s6 pha loang cho mai dung djch mau thlr ki~m tra.

- Fe :: 1,053: H$ s6 chuy~n doi de chuyen til' fluoride sang nang do HF
(neu c6).

- rJ:do phl,lc hoi.

89 phl,lc hoi cua HF do tac dl,lng cua do ~m tU'O'ngdoi (RH) Ian hO'n60
% c6 th~ dU'c;>'cUnh nhU' sau:

[226,5 - (2,0914.RH)]
rJ:: ----------------------------------------
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