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Determination of Chemical Oxygen Demand in High
Chloride Surface Water by Adaptability of Acidified
Blow-Acidizing-Dichromate

FAN Lihua,SHI Yuge” ,DA Lifang,DUAN Xiaoyan, LI Gang,L.I Yuan, YOU Bin, HE Chengqi

(Xinjiang Uygur Autonomous Ecological Environmental Monitoring Station ,Urumqi s Xinjiang 830011 ,China)

Abstract In order to study the applicability of blow-acidizing-dichromate method for the determination of
chemical oxygen demand in high chloride surface water, we tested the chemical oxygen demand in high
chloride surface water in six laboratories based on this established method. The results showed that the
detection limit of this method was 4 mg/L, and the precision of three standard solutions ( chloride

concentration was 20 000 mg/L) was tested in six laboratories, the relative standard ranges in the
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laboratory are 3.4% —9.6%,2.9% —4.4%,1. 7% —7. 5%, the relative standard deviation(RSD) between
laboratories is 3. 2% .2. 3% ,3. 4% ; the precision of 2 practical samples of high chlorine surface water with
different concentrations was measured, the relative standard ranges in the laboratory are 2. 7% —5.7%
2.1%—7.5% ,the relative standard deviation(RSD)between laboratories is 4. 1% .13. 4% ; the accuracy of
three standard solutions with chloride concentration of 20 000 mg/l. was tested, the relative standard
ranges in the laboratory are —1.0% —11.0%, —3.0% —3.5%, —5.3% — 4. 0%, the relative standard
deviation(RSD)between laboratories is 4. 0% ,2. 3% ,3.4%. The method is suitable for the determination

of chemical oxygen demand in high chlorine surface water because of its good effect of removing

interference of chloride ion,good precision,accuracy and detection limit.
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Figure 1 The device of constant temperature

water bath acidification blowing.
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Table 1 Effect of different concentration of chloride ion on determination of

chemical oxygen demand in water samples

o A& T a5/ S/ SEYME/ I 22/ FRUEE/ HH X R 25/ [l i R /
7 (mg+ L) (mg+ L") (mg+ L") % (mg+ L1 % %

24. 91

1 0 23. 82 4.6 25 —4.7 95.3
22.72
26. 65

2 100 24.92 6.9 25 —0. 30 99.7
23. 20
22.63

3 300 23.23 2.6 25 —7.1 92.9
23. 83
25.09

4 600 24.31 3.2 25 —2.8 97. 2
23.53
25. 94

5 1 000 28. 11 7.7 25 12.4 112
30. 28
33.57

6 2 000 32.79 2.4 25 31.2 131
32.01
38. 95

7 4000 36. 28 7.4 25 45.1 145
33.61
63. 94

8 8 000 62.28 2.7 25 149 249
60. 63
77. 31

9 10 000 73. 48 5.2 25 194 294
69. 64
10. 73

10 16 000 12. 64 15.0 5 153 253
14. 54

11 20 000
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Table 2 Eliminating the interference of

chloride ion by acidizing and blowing

i FEf 1 MM 2 RER 3

1 4.80 23.2  46.8

2 4.70  22.5  47.8

HJ 8282017 ¥ & i 3 2.60 22.0 43.3
MELER/ (mg « LD 4 3.40  23.1  42.9
5 2.80 2.9 42.1

6 3.50  23.2  45.6

FY¥ME 2 /(mge LD 3.60 22.6  44.8
PR#ER 2% S /(mg « L) 0.93 0.603 2.32
AR B U 22 RSD, / % 25.7 2.7 5.2

1 4,33 22.9  42.0

2 3.00  24.1  43.8

J&L 20 000 mg/L, 3 2.74  23.6  36.8
AL S ELE R/ (mg « L 1) 4 2.90  23.9  43.7
5 2.30  27.8  39.6

6 4.25  28.4  39.0

M 2 /(mg e L) 3.25  25.0  40.8
PR ZE S, /(mg « L™1) 0.84 2.28 2. 82
AR B i 22 RSD2 / % 25.8 9.2 6.9

Wi Bl 7 ¥k B A m 22 RD/ % 5.2 5.1 4.7
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Table 3 Detection limit and lower limit
of determination of the method /(mg- L™')
ik COD¢, (10 mg/L) ik A CODe, (20 mg/L)

A Kt B I TR Kt B s TR
1 1.70 6. 80 2.38 9.52
2 2.51 10.1 2.19 8.76
3 2.76 11.1 2.87 11.5
4 2.09 8.36 2.93 11.8
5 3.03 12.2 2. 67 10.7
6 1.09 4.36 2.30 9.20

e HECRBE W 43 A 77 vk AR HE R 1T R S 00))
(HJ 168—2010) th HLxE %7 LA i FR 4 mg/ L,
I T Ml 3 7K IR B8 I A ofE ) (GB 3838—2002) 1 |
KARUE(E 15 mg/ L, W 2 H ' FREE 75K
2.3.2 KE®E

1) Y 5 VRORE 2% S 0

6 LG = A3 B A APk S 20 000 mg/ L,
CODe, B 1R BE 43 51K 10,20,40 mg/L 452K — H
T S E PR I WA T I 2 B FE AT I E 6 UK
ME g5 R IR 4, MESRFEY] 6 KL= ML
55 DA A U s o O 22 40 3 R 3. 496 ~9.6%6.2. 9% ~
A A 1TV ~T. 500, 5216 = [A] AH X b o i 22 43 J3l)
43.2%.2.3%.3.4%,
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Table 4 Precision test results of standard solution /(mg- L")
. 10 mg/L 20 mg/L 10 mg/L
Y v S SWEARSDD  x S 2% 4 RSD = S % 4 RSD V
1 10. 3 0.566 5.5 20. 2 0.759 3.8 41.6 2.08 5.0
2 10. 2 0.677 6.7 20. 3 0. 589 2.9 40. 4 0. 648 1.7
3 10. 3 0.753 7.4 20.0 0. 816 4.1 40. 7 3.02 7.5
A 11.1 0.716 6.5 19. 4 0. 756 3.9 37.9 2.72 7.2
5 10. 4 0. 995 9.6 20.5 0. 887 4.4 40. 9 2. 04 5.0
6 10. 6 0.378 3.4 20.7 0. 590 2.9 39.3 0. 755 2.0
i 10. 5 20. 2 10.1
s’ 0. 331 0. 454 1.33
Sy i) RSD’ D 3.2 2.3 3.4

VELD BN % LTI

2) SEBRRE oK % R S5

6 % S0 2 A3 B 1 CIE HG I S A 07 KRR
FIEE ffy 2 (0 18 J) T80T 55 W 1T 7K R ) - CODG, ¢ 43 1
KT 50 mg/ LB FUIEL 42 000 mg/L, i B
5% M &), 10 ~ 50 mg/L (& W B T EY

2 000 mg/L) A i G b 2 K 52 bR FE i 28 47 0 %E L A
AFERLEATINGE 6 U, W 45 S WL 3% 5. e A AR
T 6 LK ML= AR R R 22 R 2. 700~
5.7%.2. 1% ~7. 5% , S 1 3 1] AH X A 1 M 22 43 1)
HA1%.13.4%,
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Table 5 Precision test results of real samples
/(mg+ L")
SR R 1 Fedh 2
5 i Si HLEWENRSDY xS, SEEN RSD D
1 131 4.85 3.8 24.90.690 2.8
2 129 7.05 5.9 23.4 0. 846 3.7
3 136 3.61 2.7 26.80.537 2.1
4 125 3.92 3.2 32.6 1.99 6.2
5 138 7.82 5.7 27.5 2.04 7.5
6 126 7.01 5.6 32.00. 807 2.6
i 131 27.9
s’ 5.27 3.73
S
*L?H 4.1 13. 4
RSD"V
3) YA 3 5 56

6 S0 = 43 % AL Wk BE R 20 000 mg/ L,
CODc, #Ri He B2 53 3 24 10,20,40 mg/L Ay <F 4 — H
MR SR MEVES W R AT DU S B R AT I A 6 IR
e S5 R W 6, 6 5050 3 1Y 3 (W) AH X 15 22 1 [l 43
MR —1.0%~11.0%,—3.0% ~3.5%.,—5.3% ~
4.0% . LEEEREH 6 FK K = T 17008 45 11
AERT 15 22 18 2 K I 7K W 0 43 A 7 9 % D D) ) 51
R RESEAA AR T &R 5 ~50 mg/L # COD,
FE L2 AR R 25 <15 Y0 R BESKR L MERR R
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Table 6 Accuracy test results of standard solution

/(mg+ L")
. 10 mg/L 20 mg/L 40 mg/L
= ! RE D RE D ! RE D
1 10. 3 3.0 20. 2 1.0 41.6 4.0
2 9.9 —1.0 20. 3 1.5 40. 4 1.0
3 10. 3 3.0 20.0 0.0 40. 7 1.8
4 11. 1 11.0 19.4 —3.0 37.9 —5.3
5 10. 4 4.0 20.5 2.5 40. 9 2.3
6 10. 6 6.0 20. 7 3.5 39.3 —1.8
S5 [H]
_ 4.3 1.0 0.4
RE 9]
S 1y 3 1) )
4.0 2.3 3.4
Sﬁ D]
AN
3 #ie

T3 12 BRG H BIR NG 5 RE T R S I 4 2R SR
PR Al I - EE TR T LA T s AR A A
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