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Ultraviolet-visible Spectrophotometric Determination of Permanganate
Index of Surface Water and Groundwater

WANG Yu-gong, GAO Yong-hong, WANG Jian-bo, CHEN Yue-yuan
(Lanzhou Testing and Quality Supervision Center for Geological and Mineral Products,
The Ministry of Land and Resources, Lanzhou 730050, China)

Abstract: The permanganate index in surface water and groundwater was determined by ultraviolet-visible
spectrophotometry. The detection limit of the method was 0. 05 mg/L and the recoveries were 95.0% ~100.5%
with precision of 1.01% ~1.20% RSD (n =5). The analytical results from this method are consistent with those
determined by standard volumetric method. The method provides the advantages of high sensitivity and precision,
high efficiency, less cost and is suitable for the determination of permanganate index in clean or slight polluted
surface water and groundwater samples with chloride content of <300 mg/L.
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pHS - 3C BRI ( HIEERBALE ) .

A R A VA - A A T 105 °C R HE T A
JEFRHL 0. 1584 g, S8 J5 FIKIEMEIF 4T 1 L 455
L, BCH A CODyy, 2y 100 me/ L P, FH I Hi B
% 10 mg/mL AFRHEE R -

@ =25% (IRB 4, R IR B H,80, . 76 3 A
TR o AR 3 T2 A2 A 1 AR %552y 1. 84
g/ em® (Y H,S0, , b, T i KMnO, I8 = M4T (4

KMnO, b5 i £ 75 W« e i 7 32 W) Sk [2 ] 6
ZhE HHR A ¢(1/5 KMnO,) =0.01120 mol/L,

A i F R X o A Fir il 5255 % 7K O Ik
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TERRPES: AT, it & /9 KMnO, 48 £k 7K 14
IR ST, B T KMnO, 52 58408 7RI K 525 nm
Wb B R W W W, SR FH 4 016 01 B N R A 1
KMnO, i) &, @237, COD,, FHIR O B AR i T 45 | il
it iR HKRER) CODy, .

1.3 945705k

HEBRRL I 25 mL K RE (G BE A R, T IS IS
WEREW) T 50 mL L EAE T A 2.0 mL
H,S0,#15.0 mL KMnO, %%, #22) , ik & T2 Ft+
T2 100 °CAEJRHER H , I g 30 min; 75 i 58
BRI, T BRI Ve  3 E , LA ZIREE K A
Z L, 2 em AL, 723 525 nm 200 & 1% %
& (R e
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UM A 3.0 myg/ L ) 75 280 s o VS VR S 5
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Fig.1  Selection of the optimum absorption wavelength
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Fig.2 Selection of chromatogenic reagent dosage
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EHINE R 1 O BN, 2R 2],
Gyt BLAR Wb | L B R, I E B RS B
@ BhoKH I, I RE RS B, LA BE S
ORI, FF WU Lo B BERT I B 52 B RS 5 L
Uy R Gy ] T A . ARSI R RS A
2.3 JilkSMER A&

30 #% B % B BR E R 0. 0.,0. 25.,0. 50,
1.0.2.5.5.0.,10.0.,15.0 mL F 50 mL E.Z& [, {445
H(25 mL AMA %) , K E R 2 25 mL, FEASE

All rights reserved. http://www.ykcs.ac.cn



55 4]

F IR FEA AT UL I3 100 R 3 KR T 7K e il R 45 4

B2 %

AT WE WL, CODy, 5 EERA R
UFIEIESRR R TT#E A = - 0. 032x +0.602,
FSRARE | r | =0.999 1A 203K, Yl WI% 7 ik n]
T KT CODy,, B9 73 Al i

e N T LAY N2

Table 1  Effect of different heating modes on determination
A p(CODy,)/(mg - L~1)
RSD/%

ik W i
EJ( 9.75 10.63 9.10 9.56 8.23 8.84 8.28 9.01  9.30
10 min
‘{#/k?,ﬁ 9.97 10.05 10.10 10.52 10.26 9.91 10.67 10.21 2.84
30 min
B

. 10.0310.26 9.98 10.07 10.15 10.32 9.96 10.11 1.39
30 min

2.4 R RRBI TR AKX
JKJGE COD,, THAAZANT
(xy —x;) x8
V
T 20 —KMnO, i FHE R (mg/27.0 mL) ;
2 —FE R4y KMnO, 1 (mg/27. OmL) 5 ¥ —
FES IR (mL) 58—15 1.0 mL KMnO, 7 # Al
ERDIPE S 7NN L)
2.5 JRiE IR RS cE
X 0. 10 mg/ L A4 FEFRHETS WA I E 12 1,
DL 3 fEbnifidn 223187 G R 0.05 mg/ L,
XFSEPR IR MR KRR S A SR T R AT R
WEER IO B, 2 SRR, T H
(RSD,n =5) K 1.01% ~1.20% , inknp [ YR K
95.0% ~100.5% , AR5 57 55 56 % Pl a5 1245 24
BLAEY™ A D7 i e W L KA Hh COD,,, 1132 1
M

p(COD,,) = x 1000

2 TR S BRI R AL
Table 2 Analytical results of COD,,, in practical samples and

recovery test of the method

p(CODy, )/ (mg - L)

e i
Y e B L
(e

WK 3.353.313.403.343.37 3.35 3.00 6.20 95.0 1.0l
WF/K1.251.271.241.251.23 1.25 2.00 3.26 100.5 1.20

[ R
R/% RSD/%

3 L RILIRT A
Jil GBW (E) 080274 i & 7 Ml ¥ (CODy,
9228 me/L) , FLHIHFEAL COD,,, BB 0.5,
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Table 3 Comparison of analytical results from this method

with volumetry

p(CODy,)/(mg - L") M52 RE/ (mg + L)

Mgl ARWETHE FRENETFEE % R
0.50 0.49 0.53 2.0 6.0
4.00 4.16 3.85 4.0 3.8
10.0 10.05 10. 64 0.5 6.4
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(2) SCHRL L =15 [0 9% 2, KRR A AN TR Ak
B 200 COD (BRI Ko [R)— /KA AR (28 i
FERLIERE CODy (2 A7 AE 5 22 5, S HUKEE
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mg/L (8 KRR, AT B R B e il R A 3k DN E (Fr
K22 o
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R MERE T AR &, ST T 49 60 B TR I
CODy, AL 22 254 - U 2 9 KO0 525 nm,25%
{15 H,S0, 1449 5.0 mL,¢(1/5 KMnO, ) =0.01120
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100 °C, JinFAmT 1R 30 min, 28 [FE K PRAER F LT IE,
S5 SRR R E (ALY . IR P T o
Bt 3 TR 345 T 20 oAy il 8 O G % R TG
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