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LJi ndi dau
TCVN 6177: 1996 hoan toan tuong duong véi ISO 6332: 1988 (E)

TCVN 6177: 1996 do Tiéu ban Ky thuat nudc tinh loc TCVN/TC/F9/SC1 thudc Ban ky thuat
tiéu chudn TCVN/TC/F9 D& uéng bién soan, Téng cuc Tiéu chuan - Do ludng - Chat luong dé
nghi. B6 Khoa hoc, Céng nghé va Méi trudng ban hanh.
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TIEU CHUAN VIET NAM TCVN 6177:1996

Chat Iugng nudc- Xac dinh sat bidng phuong phap
trac pho dung thudc thur 1.10 -phenantrolin

Water quality - Determination of iron-
Spectrometric method using 1.10- phenantrolin

1. Pham vi va linh vuc ap dung

Tiéu chudn nay quy dinh phuong phap trtdc phé xac dinh sat trong nuéc va nudc thai bang
thuéc thir 1.10- phenantrolin. Quy trinh dugc miéu ta dé xac dinh:

a. Sat téng (t6ng sat hoa tan va khong tan)

1. Xac dinh truc ti€p

2. Xac dinh sau khi phan huy

b. Téng sat hoa tan {téng sat (I1) va (lll) hoa tan}
c. Xéac dinh sat (1) hoa tan

Phuong phap nay cé6 thé ap dung dé xac dinh ndng do sat trong khoang 0.01 dén 5 mg/l. C6

thé xac dinh néng d6 sat cao hon 5 mg/l bang cach pha lodng mau thich hop.

Dai véi viéc gay nhiém xem diéu 10.

2. Tiéu chuan trich dan

ISO 5667-1:1980 Chat lugng nudc - LAy mau. Phan1: Hudng dan cac phuong an Iay mau.
3. Nguyén tac

Thém dung dich 1.10- phenantrolin vao luong mau va do dé hap thu cla phiic chat mau da

cam-do & budc séng bang 510 nm. Néu xac dinh luong st téng hodc téng sat hoa tan, them
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hydroxyl- amoni clorua dé kh(r sat (I1) d&n st (ll). Néu c6 sat khong tan, oxyt sit hodc phic

chat sat, can phai x(r ly so bd dé hoa tan cac chat d6 (xem 7.1.2).

Phlc chat sat (I)- 1.10- phenantrolin bén trong khoang pH tir 2.5 d&n 9 va mau sac ty I& véi
ham lugng Fe(ll). Quan hé gilta ndng dd sat va dé hap thu la tuyén tinh véi néng do sét nho
hon 5.0 mg/l. D6 hdp thu cao nhat khi do & A = 510 nm {hé sé h&p thu phan t& 11x10°

(mol.cm)}
4. Thudc thu
S dung thudc thir loai phan tich.

Dung nudc chita cang it sat cang tét; néng do sat trong thudc thir thdp hon it nhat 3 1an so Vi
do sai léch tiéu chudn trong két qua thi nghiém trdng. Nudc da th(r ion hodc nudc cat trong

dung cu thuy tinh c6 thé tich thich hop cho phan tich nay.
4.1 Axit sunfuric p = 1.84 g/ml.
4.2 Dung dich Axit sunfuric ¢(1/2H,SO,)= 4.5 mol/l

Vira thém tur tir vira khudy manh mét thé tich Axit sunfuric ddm dac(4.1) vao 3 thé tich nuéc

mat.

4.3 Axit nitric dam dac p = 1.40 g/ml.

4.4 Dung dich Axit clohidric HCI p =1.12 g/ml c(HCI)= 7.7 mol/l.
4.5 Dung dich dém axetat

Hoa tan 40g amoni axetat CH;COONH, va 50 ml Axit axetic bang (CH;COOH) p =1.06 g/ml
trong nudc va pha loang bang nudc téi 100ml.

4.6 Hydro xyl- amoni clorua, dung dich 100 g/l

Hoa tan 40g hydroxyl- amoni clorua (NH,OH.HCI) trong nuéc. Thém nuéc dén 100ml.
Dung dich nay én dinh it nhat trong mét tuan.

4.7 Dung dich 1.10- phenantrolin

Hoa tan 0.5g 1.10- phenantrolin clorua, ngdm 1 phan t& nuéc (C,,H,CIN,.H,0) trong nudc va
pha loang t6i ml.
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C6 thé thay thé bang cach hoa tan 0.42g 1.10- phenantrolin ngdm 1 nuéc (C;,H,N,.H,0) trong
100 ml nu6c chla hai giot axit clohydric HCI (4.4).

Dung dich nay én dinh trong mét tudn néu dudc bao quan trong t6i.
4.8 Kali peroxodisunfat (K,S,03) dung dich 409/l

Hoa tan 40g kali peroxodisunfat trong nuéc va pha loang t6i 100 ml.Dung dich nay &n dinh

trong vai tuan vdi diéu kién cat gilr trong lo thuy tinh sdm mau & nhiét dé phong.
4.9 Sat, dung dich géc chira 0.10g sat trong 1 lit

Can 50.0 mg day sat (d6 tinh khiét 99.99%) va cho vao binh dinh méc 500 ml. Thém 20 ml
nudc, 5 ml dung dich HCI (4.4) va ha am tir tir cho hoa tan. Lam ngudi va thém nudc téi vach.

1 ml dung dich géc nay chira 0.10 mg sat.

Dung dich nay én dinh it nhat trong mét thang trong binh thuy tinh bén ho&c binh nhua.
C6 thé st dung dung dich géc ban san.

4.10 Sét, dung dich chuén 1, chita 20 mg sat trong 1lit

Dung pipet I&y 100 ml dung dich st goc (4.9) cho vao binh dinh miic 500 ml va thém nudc

dén vach.
Dung dich nay chi dung trong ngay.
4.11 Dung dich chuén 2, chita 1 mg sat trong 1 lit

Dung pipet 1ay 5 ml dung dich s&t chuén (4.10) cho vao binh dinh méc 500 ml va thém nudc

dén vach.
Dung dich nay chi dung trong ngay.
5 Thiét bj

T4t ca cac dung cu thuy tinh,ké ca binh dung mau, can phai rita bang dung dich HCI (4.4) va
trang bang nudc trudc khi dung.

Cac dung cu trong phong thi nghiém binh thudng

5.1 Phé k&, lang kinh hoac loai vi grating, pht hdp véi do quang & budc séng A = 510 nm.
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5.2 Cuvet véi chiéu dai quang hoc nhé nhat 1a 10 mm va phu hdp véi dd hép thu du kién cla
dung dich tht.

Cha thich: - C6 thé st dung cac cuvet cé chiéu dai quang hoc 16n hon khi néng dd st nhd hon 1.0

mg/l.

5.3 Mang loc kich thudc 16 trung binh 0.45 p m.
5.4 Binh oxy, dung dich 100 ml.

6. Lay mau va chuin bj mau

Canh bao - Can than trong va ap dung bién phap an toan vi khi axit hoa miu c6 thé tao

ra cac khi doc hai.
6.1 1ay mau

L4y mau theo I1SO 5667-1 va moi huéng dan cu thé cho loai nuéc kiém tra. Dung cu dung c6

thé st dung nhu nhua polyetylen.
6.2 Sit téng

A xit hoa mau ngay dén pH bang 1 sau khi Idy mau. Néi chung. Dung 1 ml axit sunfuric dam
dac (4.10 1a a4 cho 100 ml mAu. Néu can chinh pH bang cach thém dung dich axit sunfuric

loang (4.20 va nhé tinh dd pha loang trong khi tinh két qua cudi cung.
6.3 Tong sit hoa tan
Loc mau (6.1) ngay sau khi lay mau.

Axit hod dung dich loc cho dén khi pH bang1 (khoang 1 ml axit sufuric d@m dac (4.1) cho 100

ml mau).
6.4 Sat (Il)

Cho 1 ml H,SO, d4c (4.1) vao binh oxy (5.4). d6 ddy mau nudc vao binh. Tranh dé mau tiép
xuc véi khéng khi.

7. Cach tién hanh
7.1 St téng

7.1.1 Xac dinh truc tiép
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L&y 50.0 ml (chu y: d6 chinh xac) mau da axit hoa (6.2)

Né&u c6 mat sat khong tan, oxit sat, phlc chat sat thi chuyén mau (7.1) sang binh dun thé tich

100 ml va ti€n hanh s ly s6 bd nhu sau:
7.1.1.1 Oxy hoa

Thém 5 ml dung dich kali peroxodisunfit (4.8) va dun s6i nhe trong 40 phut, ddm bao thé tich
khéng can qua 20 ml. Lam ngudi va chuyén vao binh dinh mic dung tich 50 ml va thém nuéc

tGi vach.

Chu thich: - Phuong phap thay thé: hén hop cé thé hap trong binh kin 100 ml, trong 30 phut, sau d6
lam ngudi hodc pha loang t6i 100 ml. Su pha lodng nay phai dudc tinh khi tinh toan két quéa bang cach

nhan véi co s6 2.

Né&u dung dich duc sau khi oxy hoé trudc khi pha loang, can loc ngay qua mang loc (5.3) vao
binh dinh mdc. Trang gidy loc vGi mét it nudc, cho dich rira vao dich loc va thém nuéc dén

vach.
7.1.1.2 Kh{r thanh st (Il)

Chuyén dung dich sang binh 100 ml, thém 1 ml hidroxylamoni clorua (4.6) va tron ky. Thém 2
ml dung dich dém axetat (4.5) va chinh pH 3.5 + 5.5, t6t nhat |a 4.5.

Chu thich: - Su khir st (Il1) thanh sat (I1) c6 hiéu qua nhét véi pH =1, do d6 thém dung dich dém sau

cung.
7.1.1.3 Su tao thanh chat hap thu

Thém 2 ml dung dich 1.10- phenantrolin (4.7) vao dung dich 7.1.1.2 va dé & ché t6i trong
khoang 15 phut.

7.1.1.4 Bo quang

D d6 hap thu clia dung dich 7.1.1.3 s dung phé k& (5.1) v6i 510 nm dling nudc trong cuvet so

sanh.
7.1.2 SAt téng sau khi phan huy

Cho 50.0 ml mau da a xit hoa (6.2) vao céc c6 mé 100 ml thém 5 mIHNO, (4.3) va 10 ml HCI
(4.4), lam noéng t6i 70- 80°C cho t6i khi hoa tan hoan toan. Sau 30 phut, thém 2 ml H,SO, (4.1)
va lam bay hoi dung dich t6i khi xuat hién khéi SO, mau tréng. Tranh dun can. Lam ngudi t6i

nhiét d6 phong va thém 20 ml nuéc, chuyén sang binh dinh mic 50 ml va d6 nuéc dén vach.
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Lam ti€p nhu da mo ta trong 7.1.1.2 dén 7.1.1.4.

7.2 Xac dinh sit hoa tan

L&y 50.0 ml mau thir (6.3) va chuyén sang binh dinh miic 100 ml.

Tién hanh nhu mé ta trong 7.1.1.2 dén 7.1.1.4.

7.3 Xac dinh sat (ll)

L&y 50.0 ml mau (6.4) va chuyén sang binh dinh méc 100 ml.

Tién hanh nhu mé ta trong 7.1.1.2 nhung khong thém hidroxylamoni clorua.
Tién hanh nhu mo ta trong 7.1.1.3 va 7.1.1.4.

Tranh dé mau tiép xuc véi khéng khi.

7.4 Thir mau trang

Chuén bi dung dich thir trdng, thuc hién chinh xac theo quy trinh nhu d8i véi mau, nhung thay
50 ml mau bang 50 ml nuéc.

7.5 Hiéu chuan
7.5.1 Chuan bi dung dich chuin

Chuén bi day dung dich sat chuan trong khoang néng d6 nhu du tinh clia mau thir bang cach
cho mét thé tich chinh xac da biét dung dich Fe chuin (4.10) va (4.11) vao mét loat binh dinh

mic 50 ml. Thém 0.5 ml dung dich H,SO, loang (4.2) vao méi binh va thém nuéc t6i vach.

X0 ly loat dung dich st chudn nhu da lam v6i mau, tuong (ng véi quy trinh cho méi dang Fe

can xac dinh (xem 7.1 dén 7.3).
7.5.2 Dung dudng chuan

V6i mbi day dung dich sat chudn, chuén bi d6 thi chuan bang cach dit néng d6 dung dich sat
(mg/l) trén truc hoanh tuong (ing v6i d6 hap thu trén truc tung. Yéu cdu mét dudng chuén riéng

cho méi dang Fe, méi moét may quang phé va méi chiéu dai quang hoc cla cuvet.
7.5.3 Thudng xuyén lap dudng chuan

Binh ky kiém tra dudng chuan va dic biét déi véi méi mé thudc thd méi.

8. Biéu thi két qua

8
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8.1 Tinh toan

N6ng d6 st clia mau, biéu thi bang miligam trén lit dudc tinh theo cong thic:
F(A- Ay

Trong dé:

F la d6 déc clia dudng cong chuén tuong Gng (7.5.2);

A, ladd hap thu ctia dung dich do (7.1.1.4);

A, 1a d6 hap thu ctia dung dich thr mau trang (7.4).

Chu thich: - Thé tich H,SO, thém vao mau can dudc dua vao khi tinh toan.
8.2 Bao cao két qua

B&o cao két qua, ghi ré dang st xac dinh

a. Lam tron t6i 0.010 mg/l v6i néng d6 sat tir 0.010 dén 0.100 mgl/l;

b. Lam tron t6i 0.01 mg/l v6i ndng dd sat I6n hon 0.100 dén 10 myl/l;

c. Lam tron t6i 0.1 mg/l véi ndng dd sat 16n hon 10 mg/l.
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9. Dd chinh xac (Xem bang 1)

Bang 1 - Thang ké sd liéu lap lai cia phuong phap

Noéng dd Phong thi Chiéu dai quang Gia tri trung binh | Do léch chuin
sat nghiém hoc” mm cua 30 két tua mgl/l
Mg/l mg/l

0.100 1 100 0.010 0/002
2 - 0.010 0
3 50 0.010 0.001
4 10 0.010 0.001
5 - 0.010 0.000
0.040 5 - 0.041 0.002
0.050 1 100 0.046 0.005
2 - 0.048 0.004
3 - 0.045 0.0046
4 10 0.048 0.011
0.100 1 50 0.104 0.015
2 - 0.102 0.004
3 - 0.096 0.006
4 10 0.101 0.014
5 - 0.099 0.006
0.500 1 50 0.48 0.025
2 - 0.500 0.012
3 - 0.494 0.005
4 10 0.498 0.016
1.000 1 10 0.97 0.05
2 - 1.003 0.008
3 - 1.009 0.006
4 10 1.004 0.019
5 - 1.018 0.004
2.000 1 10 2.05 0.07
3 - 2.016 0.008
4 10 1.994 0.017
4.000 1 10 4.02 0.08
3 - 3.989 0.013
4 10 3.968 0.033
5 - 4.003 0.019
5.000 1 10 5.01 0.07
5 - 5.032 0.015

! Mot s6 phong thi nghiém khong ghi 16 chiéu dai quang hoc, do vay dé tréng & muc nay.

10



TCVN 6177: 1996
10. Cac chat gay nhiéu

Xac dinh néng dé sat bang phuong phap st dung 1.10- phenantrolin gan nhu khéng cé cac

nhiéu so véi cac phuong phap dung cac thudc thir khac. tuy vay can chi y cac diéu sau day:

DPong, coban, crom va kém cd mét trong dung dich v6i néng dd cao hon ndng dé sat 10 1an sé
gay nhiéu cho két qlia. Niken véi néng d6 I6n hon 2 mg/l sé& anh hudng t6i phan tich sat. diéu
chinh pH t6i 3.5- 5.5 cac anh hudng nay sé duoc loai tris.

Né&u bitmut, bac va thuy ngan sé gay nhiéu néu néng d6 16n hon 1 mg/l. Néng d6 cadimi I6n

hon 50 mg/l s& c6 anh hudng t6i két qua.

anh hudng clia xianua lén két qua phan tich c6 thé loai trir bing cach axit hoa mau, trir mot s

phiic chat clia xianua khac phan huy trong cac buéc ghi trong 7.1.2.

Canh bao - Khi a xit hoa mau chifa xianua hodc sunfit can phai hét sitc than trong vi tao

ra hoi rat doc.

A xit hod mau ciing chuyén pyrophotphat va photphat thanh octophotphat khéng anh hudng
néu néng dé PO,> nhd hon 10 14n ndng do sat. Néu néng d6 PO,> 16n hon cén phai phan huy
nhu trong 7.1.2 chi dan.

11. Bao céao két qua

B&o céo két qua can ghi cac thong tin sau:
1) Nhan biét mau

2) Tham khao phuong phap st dung;

3) K&t qua phuong phap biéu thi két qua;
4) Céac phuong phap loai trir nhiéu;

5) Cac biéu hién bat thudng khi xac dinh;

6) Cac thao tac khong ghi trong tiéu chuan nay hodc cac su tu chon khac.
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