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Chat lugng nudc — Xac dinh asen téng —
Phuong phap quang phé dung bac dietydithiocacbamat

Water quality — Determination of total arsenic -
Silver diethyidithiocarbamate spectrophotometric method

Phuung phap néu ra trong tiéu chudn nay ding cho cac nha hoa hoc hodc cac ky thujt vién da
duge hudn luyén hoac duge hudng ddn. Cdn chu y dic biét vi ddc tinh cla asen , cac dung dich
cua chung va thuéc thi ding dé phan tich. Cin chy y khl sir dyng va dé dung djch sau khi ph.'h.‘l
tich. Pyridin va clorofom phal ding trong tu hut déc ¢é hléu lyc. Efedrin 1a mét loal thude trong
danh myc "Bdc chat” phai duge su dyng phu hgp val cae qui dinh.

1 Pham vi ap dung

Tidu chudn nay qui dinh phuong phap xac dinh asen trong nudc va nutc thai bang quang phd diing bac
dietyldithiocacbamat.

Cé thé ap dung dé xac dinh ndng dd asen trong khoang tr 0,001 dén 0,1 mgA. Trong truting hgp cac chat
asen khé phan huy, phan huy ching bang phuong phap mé ta trong phu luc A, didu A1. Co thé xac dinh
ndng dd cta nd cao han bang cach pha lodng thich hop cac méu thir véi nudc khéng chira asen.

Antimon anh hugng 1gi viéc xac dinh asen (xem phu luc A, digu A2), crom, coban, molipden, niken, thuy
ngén, bac, bach kim véi néng dd tdi 5 mg/ khéng anh hudng 1di vidc xac dinh.
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2 Pjnh nghia

Sir dung cAc dinh nghia sau day cho muc dich clia tiéu chun nay :
Asen 18ng: t8ng trong Iur,mg nguyén 1 asen & dang nguyén tlr hodc trong cac hgp chét vé co, hinu co.
Chi thich = Phu thudc vao thé oxi hod khir va 80 pH cla nutc, asen cb thé & dang hod tri 3 (vi du: ion
asenit AsOs* ) hodc asen cb hod tri 5 (vi dy: ion asenat AsO.® "), hoéc As trong truting hop chét hiu co.
3 Nguyén tac
3.1 Oxi hoa cac chét ﬁau co hoac sunphit bang cach dun néng vdi kali pemanganat va kali perodisuntat.
3.2 Khirasen hod tri V sang hod tri lll.
3.3 Khu asen hod tri lll sang AsH, (asin) bang NaBH; trong mdi truémg axit.
3.4 H&p thy asin trong dung dich bac dietyldithiocacbamat trong clorofom hoac pyridin va do quang phd
[cia phirc chét mau do - tim dupc tao thanh] & butce song 510 nm hodc 525 nm tuong tmg véi mdi dung mdi.
4 Thuéc thur

N&u khong cb qui dinh nao khac, ding cAc loai thusc thir thudc loai tinh khist phan tich va st dung nugc ct
hoac nusc khi ion.

Asen trong thudc thir va trong nutc phai khong dang ké.

4.1 Axit sunfuric, p = 1,84 mg/.

4.2 Dung dich axit sunturic ¢ 1/2 H2S0,) = 2 mol/.

4.3 Dung dich natri hidroxit o{NaOH) = 2 mol1 dung trong chai nhua polyetylen.
4.4 Kali pemanganat ({ KMnQO,), dun_g di_ckg 50 g/.

Hoa tan 50 g KMnO, trong trong nudc va pha lo&ng t6i 1 000ml.

Chu y hoa tan hoan toan thubc thu.

Bao guan trong chai thuy tinh t6i mau.

4.5 Dung dich kali peroxodisuntat, 40 g/.

Hoa tan 40 g kali peroxodisuntat trong nudc va pha loang 16i 1 000 mi.
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4.6 Dung dich hidroxylamin hidroclorua, 100 g/.
Hoa tan 10 g hidroxylamin hidroclorua trong nudc va pha loang t6i 100 mi.

Dung dich nay bén vimg it nhat 1a 1 thang.

4.7 Dung dich kali iodua, 150 g/l.
Hoa tan 15 g kali iodua trong nutic va pha lodng t¢i 100 mi.
Bao quan trong chai thuy tinh t6i mau. e

Dung dich nay bén vimg it nhat 14 1 thang.

4.8 Dung dich thiéc clorua.

Hoa tan 55 g thiéc (11) clorua ngam 2 phan tir nutic trong 25 mi axit clohydric dam dic ( p = 1,18 g/mid) va pha
lo&ng véi nudc 16 100 mi.

Dung dich nay &n dinh néu bao quan trong t lanh.

49 Dung dich hdp thu A.

Hoa tan 0,500 g bac dietyldithiocacbamat va 0,330 g 1 - ephedrin trong clorofomn va pha lodng véi clorokosTi
16i 200 mi.

Dung dich nay c6 thé bén vimg it nhat 1 thang néu bao quan trong chai thuy tinh 16i mau va nit kin.
4,10 Dung dich hdp thu B

Hoa tan 1,000 g bac dietyidithiocacbamat trong pyridin va pha loang vdi pyridin t4i 200 mi.

Bao quan dung dich trong chai 18i mau.

4.11 Bdtkém,cd hat 0,5-1 mm.

4.12 Dung dich déng (ll) suntat.

Hoa tan 15 g ddng (11) suntat ngam 5 phan tr nudic trong nudc va pha loing téi 100 mi.

4.13 Asen, dung dich chudn chira 350 mg As trén it.

Hoa tan ding 0,4620 g asen (IIl) oxit (AszO4) d4 dugc 1am khé bang silicagen trong 12 mi dung dich natri
hidroxit (4.3). Trung hoa vdi dung dich axit sunfuric (4.2) va pha lodng véi nudc téi 1 000 mi.

1 mi dung dich chudn nay chira 0,35 mg asen.

4.14 Asen, dung dich chudn chira 3,5 mg asen trén Iit.

Pha le&ng 10 mi dung dich chudn asen (4.13) trong nutic va thém nudc t&i 1 000 mi.
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1 ml dung dich chuén nay chira 3,5 pg asen.

Dung dich nay chi &n dinh trong vai ngay.

Chuén bi dung dich ngay trudc khi sir dyng.

415 Asen, dung dich chudn chira 0,35 mg asen trén lit.

Pha loang 1 mi dung dich asen chun (4.13) trong nudc va pha loang t6i 1 000 ml.
1 ml dung dich chuén nay chira 0,35 ug asen.

Chuén bi dung dich ngay trutc khi sir dyung.

5 Thiét bj
S{r dung c4c thiét bi cua phong thi nghiém thdng thudmg, va

5.1 Quang phd ké, |p cac cuvét co chibu dai quang hoc tir 10 d8n 50 mm [35i voi cac chidu dai quarng hoc
i6n hon 10 mm, dung cac microcuvét co dung tich nho (16i da 5 mi)].

5.2 Thiét bj phan (mg (theo hinh 1 hodc cac thiét bi tuong duong), gbm:
- binh nén dung tich 500 mil cé 6ng ndi thuy tinh theo qui dinh cua ISO 383;

— 6ng hap thu cb 6ng ndi thuy tinh theo qui dinh cia ISO 383;
5.3 Binh dinh mic dung tich 1 000 mil.
54 Pipetcddungtich1-2-5-10va 20 ml.

5.5 Ong dong hinh try cé dung tich 25, 100 va 500 ml.
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Kich thudie linh bang milimet

B¢ cdn 29,2732

!
|
),

Hinh 1 - Miu cUa thiét b| phan img
6 Cach tién hanh

6.1 Phin mdu thd

Chuyén 350 mi mau vao dng dong. Néu ham lugng asen dy tinh 16n hon 0.1 mg/l, 18y mdi lugmg miu nhé
hon va pha loéng tdi 350 mi.

6.2 Thir mau trang

Tién hanh thir mau tréng, dung cac thuéc thir nhu trong phan tich méu theo cung mét trinh i ké ca xtr ly so
bd nhung thay mau thir bang 350 mi nutic khéng chira asen.

6.3 Chon dung dich hédp thu

Viéc chon dung dich hép thu A (4.9) hoac B (4.10) 14 do nguti phan tich. Pyridin tuy c6 mui khé chiu nhung it
bay hai hon clorofom va thé tich dung dich B dai hdi it phai diéu chinh hon trong khi phan tich. Hé& s& hip thy
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* phan tir khi ding dung dich h&p thu B Ién hon khi ding dung dich hép thu A 1a 30%. Do vay cén sir dung
? ciing mdt loai dung dich h&p thu cho ca thir m&u tréng, d€ xac dinh I14n khi chudn bi dé I4p dudng chuén. .

6.4 Chuén b dutsng chuéin

6.4.1 Chusn bi dung dich so sanh chuén

6.4.1.1 Dung pipet &y cac luong dung dich asen chuén (4.14 va 4.15) mhu trong bang 1 cho vao hai loat

binh nén (5.2) va thém nudc vao mdi binh t6i 350 mi.

Bang 1
Thé tich dung dich asen chufin (4.14) Ham lugng asen tuong tmg
mi pgh
0" 0
1.0 10
2,0 20
5,0 50
*_ 10,0 100
Thé tich dung dich asen chudn
mi &
0" 0
1,0 1
2,0 2
5,0 5
10,0 10
20,0 20

" Thubc thir clia mdu thir tring ding 66 hiéu chuén.

6.4.1.2 Thém 20 mi dung dich axit sunturic (4.1) vao mdi binh.

6.4.1.3 Thém 10 ml dung dich kali iodua (4.7) va 1 mi dung dich k&m (ll) clorua (4.8).

6.4.14 Chuyén 5 ml dung dich hip thu A (4.9) hoac dung dich h&p thu B (4.10) thich hgp (xem 6.3) vao

&ng hip thu.
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Thém 1 ml dung dich 86ng (ll) suntat (4.12) va 15 g k&m (4.11) vao mbi binh. N&i ngay 6ng hap thu véi binh.
Phai dam bao cho dung cu phan (mg dutc kin, c6 thé bdi mdt it mé khdng chira asen vao chd néi thuy tinh.

Dé yén trong 2 gits dé asin chuyén hoa hoan 10an. Thém clorofom (trong tnmg hop ding dung dich hip
thu A) hoac pyridin (trong truting hop diung dung dich hap thu B) dé c6 thé tich dung dich h&p thu 5 ml bi
vao lugng da bi bay hoi,

Thinh thodng I&c nhe binh dé tranh tao két tia trong ving vao cla dung dich hap thu.

Phirc chat mau co thé on dinh trong khoang 2 gié néu duoc bao vé khoi anh sang; do vay sau khi asin
chuyé@n hoa hoan toan phai tién hanh do quang phd ngay trong khoang thai gian nay.

6.4.2 Do quang phd

D6i voi timg dung dich so sanh chuin (6.4.1.1), dd dung dich tir 6ng hap thu diy vao mdt cuvét va dbi ddy
vao cuvét 86i chiéu bang dung mdi cia dung dich h&p thu thich hgp (clorotorn hoac pyridin tuong tmg).

Do mé&t d6 quang cua dung dich thi bang quang phd ké (5.1), khi dung dung dich hap thu A (4.9) thi do &
510 nm, hoac dung dung dich hap thu B (4.10) thi & 540 nm.

6.4.3 Dung dutmg chuin

Chinh mét 86 quang do dugc cua cac dung dich 1ir 6ng hap thu (6.4.2) tuong Ln'lg vl mdi dung dich so sanh
chuén (6.4.1.1) bang cach 1rir di mat 84 quang cua thubc thir tring.

D6i véi mbi day dung dich chudn tuong ing (4.14 va 4.15), dung A8 thi co 65 h&p thu irén truc ing, Ung voi
néng 4 asen tinh bang microgam trén lit trén truc hoanh.

Ca hai duting phai tuyén tinh.

Xay dung cac duting chudn thuting xuyén, it nhét | trong mdi 14n si dung thusc thir mdai.
6.5 Xac dinh

6.5.1 Xirly sobd

Chuyén mau thir vao binh nén (xem 5.2) va thém 20 ml dung dich axit sunturic (4.1), 5 ml dung dich
kali pemanganat (4.4) va 50 m! kali peroxodisunfat (4.5). Dun & nhiét db 90°C trong 2 gi¥ (c6 thé dung
bép dién hay néi cach thuy). D€ ngudi 16i nhiét 46 trong phong va thém 20 ml dung dich hidroxylamin
hidroclorua (4.6).

Chu thich = Luong chélt oxi hoa cin dd cho nhu cAu oxi hod hod 18n 16i 100 mgA.
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6.5.2 Phat tnén mau

Tién hanhtheo mé1a 0 6.4 1.3va6.4.1.4,
6.5.3 Do quang phd

Tién hanh theo md ta d 6.4.2.

7 Biéu thj két qua

Tir d6 thi hiu chudn, xac dinh néng do asen tuong Ung véi mat 89 quang cla dung dich mau thir va dung
dich thir mdu trng. Phai tinh 16i hé s& pha lodng ctia miu thir (xem 6.1).

Ham lugng asen, tinh bang miligam trén it theo cAng thir:

(Az— A)xf
/

trong dd
Al 1a mat dd quang cia dung dich mdu thir tring;
A2 la mat db quang cua dung dich mdu thir
f  la hésd hidu chudn, milimet miligam trén lit:
I la d§ dai quang hoc cua cuveét, milimet.
Bao cdo két qua ham lugng asen, miligam trén lit, tinh chinn xac dén 0,001 mg/l trong trutmg hop ham lugng

nho hon 0,1 mgA; tinh chinh xac dén 0.01 mg/l néu ham luong asen Idn hon 0,1 mgA. (Vi du: ham lugng asen
12 0,42 mg/1). C4 thé biéu thi ham lugng asen bang milimol trén lit (45i vai asen, 1 mmol = 74,9 mg).

8 Bdo cdo két qua
Béo cdo két qua bao gém c4c théng tin sau:
a) ghi tham khao tiéu chudn nay:
b) nhan biét mau;
c) ghi két qua va phuong phap biéu thi da sir dung:
d) ghi nhimg dac diém bét thuting trong qua trinh xac dinh:

e) ghi bat ky cac chi tiét thao tac khang chi ra trong tiéu chudn nay hoac surtu ¥ lua chon khac.

10
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Phu luc A

Truéng hop dac biét va cac chit gay nhiéu

A.1 Céc hgp chét asen kho phéan huy

D€ xac dinh As 18ng trong nudc chira silic fiorua ( thi du: nudc thai cla nha may san xudt thuy tinh), hoac
trong nuoc c6 hgp chat As hiu co kho phan huy, phai dung phuong phap xu ly vdi axit sunfuric va HzO;.
Trong trudng hop nay dun nong vai axit sunturic va thém nhiéu 1&n H,0,. Tiép tuc qui trinh dén khi xua! hién

khoi SO3. Sau do pha lo&dng mau véi nudc va tién hanh nhutrong 6.4.2.

A2 Antimon

Mubi antimon bi khir trong diéu kién thir tao thanh SbHj, chal nay phan umg véi dung dich hap thu tao thanh
hén hop mau dé. Néu dung cuvél co chiéu dai duong quang 10 mm, ham luong antimon 0.5 mg/ sé& tang
mét db quang lén 0.015%. Khi phan tich nutc thai antimon anh hudng rél Ion. Néu antimon c6 mat trong
nudc vai ham iuong Ion thi khong thé si dung phuong phap nay dé phan tich,
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