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Determination of total chromium in water using potassium chlorate oxidation
spectrophotometry

CAO Gui-ping ZHUANG Ya-feng ZHANG Jin-tao CHENG Hui
Department of Chemical Engineering Changzhou Institute of Technology —Changzhou 213022  China

Abstract A novel method was set up for the determination of total chromium in water using potassium chlorate as an
oxidant to overcome the disadvantage of the national standard method GB7466-87 . The digestion pretreatment
procedure was improved in this method compared with that of the standard method which made for a simplified analysis
process and prevented the loss of total chromium. With 1 5-diphenylcarbazide DPC as the color development reagent
used to determine the content of total chromium in the acidic solution the formation method of the color development
reagent the stability of color development system and the dosage of the saturated solution of potassium chlorate used in
the oxidation process were studied. The results showed that the absorbency with alcohol as the solvent in the color
development reagent was the same as that with propanone as the solvent absorbency of this colored development system
was constant over 100 minutes and 0.5 mL of saturated potassium chlorate was enough to oxidize all of the Cr** in the
water without the need to eliminate excessive potassium chlorate in the solution with other reductants. The linear range
of determination of total chromium in this method was 0.02 to 1.0 pg/ml and the correlation coefficient was 0.9999.
Using this method to determine the content of total chromium in several kinds of water the recoveries were in the range
of 94.70% to 102.1% . The mean value of the waste water containing chromium was not significantly different from that

of the national standard method.
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C
0.5mg/L
GB 7466—87

mL 20%

pH

Cloy /C1~
°= +1.451V Cr,03~ /Cr*
e°= +1.232V
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p C°* =5.00 pg/mL

0 crt =50.0 pg/mL 0.192 3 ¢
Cr NO; 3 9H,0 250 mL
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1 DPC- 10.00 mL 50 mL
DPC-
DPC A
1
08
06|
1 DPC- DPC- A o4l
/ A 021
pg ml.”! DPC- DPC-
0.10 0.077 0.077 00 02 04 06 08 10
0.30 0.228 0.226 BB TR B /(ug- mLT)
0.50 0.373 0.375
0.70 0.531 0.531 1
0.90 0.683 0.680 1
33 y=0.7582x + 0.0002
’ =0.9999 0.02~ 1.0 pg/mL
4.00mL G ' e
A
3.6
2
2
/min A /min A
3 3
10 0.305 60 0.305
20 0.305 80 0.305 95.0% ~102.0%
40 0.305 100 0.305 3
/ /
2 pg mL”! pg mL”! "
100 min 0.00
DPC O+ 0.10 0.099 99.0
0.20 0.202 101.0
0.50 0.506 101.2
0.00
0.10 0.095 95.0
0.20 0.204 102.0
3.4 0.50 0.490 98.0
0.9mL  p=50pg/mL Cr* 150 mL 0.00
0.5mL 1.0ml. 1.5mlL 0.10 0.09 9.0
0.20 0.198 99.0
0.50 0.496 99.2
3 0.00 0.016
0.682 0.683 0.682 0.10 0.112 %.6
0.20 0.207 95.8
0.5 mL 0.50 0.510 98.8
0.90 pg/ml.  Cr'*
0.5ml. 3.7
3.5 6 F
0 0.20mL 0.50
mL 1.00mL 2.00mL. 4.00 mL. 6.00 mL. 8.00 mL
4 pg/mL
x S
1 2 3 4 5 6
0.864 0.868 0.864 0.861 0.862 0.864 0.864 0.00240
0.856 0.868 0.864 0.860 0.856 0.861 0.861 0.004 67
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