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Application of Permanganate Index Analyzer for the Environmental
Water with High Turbidity

SHUAI Junsong, GONG Xian *

(Jiangxi Province Ecological Environmental Monitoring Centre of Nanchang, Nanchang 330038, China)

Abstract: In order to improve the efficiency of measuring the permanganate index in high turbidity environmental water
samples and ensure the accuracy of the analysis results, a fully automatic permanganate index analyzer is used to measure the
permanganate index of high turbidity environmental water samples. The applicability of the analyzer for determining the
permanganate index of water samples in high turbidity environments was emphasized, and compared with manual methods.
The results indicate that, based on the measurement results of certified reference materials for potassium permanganate index,
using a fully automatic potassium permanganate index analyzer for analysis results in small measurement deviation and good
accuracy. According to the measurement results of permanganate index for different turbidity water samples, the measured
value increases significantly with the increase of water turbidity, but the instrument measurement method is closer to the true
value than the manual method. When the instrument is applied to the determination of permanganate index in high turbidity

environmental water samples (=100 NTU), the relative standard deviation (RSD) of repeatability testing is between 3.31%
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and 5.26%. The same sample was analyzed manually, with RSD ranging from 10.02% to 13.42%. Compared with manual

methods, the analysis technology based on fully automatic permanganate index analyzer has better accuracy and repeatability

in analyzing permanganate index of high turbidity water samples. This method has many advantages such as high analysis

efficiency and simple operation, and can be widely used in the field of permanganate index analysis of high turbidity water

samples in environmental monitoring.
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2) fﬁﬂ% Na,C,0, 1:/3? YENZ% (& (C(l/ 2N32C204):
0.100 0 mol/L) : >R FH 43 #r K- FRHL 0.670 5 g L4k
iRfRE, T 2 h R =R, WK, §
3] 100 mL Kb, 4iKERZE 100 mL, 5K
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3) —Fﬁ'J % Na,C,0, 1:/% 7& ﬁiﬂ% {&_ (C( 12 N32C204):
0.010 0 mol/D) : % 4 it B Na,C,Ou b ffE I % W
10.00 mL T 100 mL Z¥tjffirf, HIZKEZE 2 100 mL,
PRECHLH .

4) £ KMnO, 7 4% ¥ (¢ (1/5 KMnO,) =
0.1 mol/D) : RH/rth K-V S R e 3.2 g,
it Faikd, BBE4 121, 78 90~95 C/KBH
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Table 1 orking parameters of fully automatic permanganate

index analyzer
Kity Kt T =N EY
HRIEE /°C o A /min HREE C IREE SC IR %
100 30 65 22 30
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Fig. 1 Image pixel resolution method
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Fig. 2 Photometric method
3) RGB fRI&A-HA . fEAG I — i it e,
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Fig. 3 RGB sensor technology
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R 4 A Sl e Bl R A R0 M (I R e i R
AR HERGTE, PR T 3 AN IR B Y R R
R LA B AR HER 5, 5 A R R v o o
e B 4300 2031107, (1.03+0.14) mg/L; 2031113,
(2.72£0.30) mg/L; 2031106, (5.79+0.42) mg/L.
AN UE b ) A P 4 R Al I R i AR A A
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Table 2 Measurement results of standard substances

P /(mg- L)

WY nERE W W2 WEs  pmy oD BHIRE
2031107 1.03+0.14 1.11 1.08 1.01 1.07 4.81 0.04
2031113 2.72+0.30 2.83 291 2.82 2.85 1.73 0.13
2031106 5.79+0.42 5.86 591 5.88 5.88 0.43 0.09

M 2% 2 AT, (4 A 3l E R 5E 48 £ A X
W5E 95 2031107 BB WERRHEY T, 3 YN & A ~F
YIME N 1.07 mg/L, RSD 4 4.81%, 4i%}i%2: N
0.04; W45 2031107 WA UEAREY) BT, 3 R
HSEX(E 4 2.85 mg/L, RSD N 1.73%, 4EXHRZEN
0.13; W45 2031106 FIA UEAREY) BT, 3 R
HSEX(E A 5.88 mg/L, RSD N 0.43%, 4EXHRZEN
0.09, FH4 A ShAXEEINE 3 2 A [a] e JBE 0 v s R 6
T8 AT AR WA T 1 0 45 R 34 A2 AT UE AR T ) o vk
JEZETEEIN, EE R, R4 A SRR
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22 AEMEAENTFEERBIBHENELE RN
=AU

OB [l BT 1 e 4 FR R R A e (6, DABE
GEAS TR B X 1 00 52 & SR A 52 ) 1 O . 3k FH
W+ AE S BEARAEVS W, ARHE 1 mg/L mid =
1 CPTU=1FTU=1 NTU, fEMEER 0~600 NTU
W, a3 N EC T b BEAR R WY 4.0 mg/L = f PR Eh

https://www.cnki.net

RECPRUEVS I, AT T3k A4 A shik i mle,
ELERIFE 3,

%% 3 Al%, <100 NTU i, 4 Hshikfy
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0.16~0.18 Z[a], 4 H sk ER R0 T T Tk,
Bl PR R, 2 AR XHR SRR . il
JE 200~400 NTU B, 4 B shik 4 xiim 2278 0.15
~0.27 Z[a], FLIERLXTIRELE 0.29~0.44 2 [A];
MMk BETE 500~600 NTU Z [BIHF, 4 H sk ) 46 X
WRERH 0.38, FLILMLRHRETE 0.59~0.62 Z 0],
HL, T Tk R Ak, mERERI e EH
i 7K 0 R () 58 T v B S A K, AR ARG (1) E A
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®3 HREENTKENENFME (4.0 mg/L SRR IEHRERKR)

Table 3  The influence of sample turbidity on water sample determination (4.0 mg/L potassium permanganate index standard solution)

ol B AR S F /(mg - L")

M (NTU) FILk EAERTINS
W1 WE2 WE3 CPEHE War WE2 WE3 CPME
0 3.75 3.87 3.91 3.84 3.87 3.91 3.89 3.89
100 411 432 4.12 4.18 4.09 4.06 4.14 4.10
200 435 451 422 436 4.19 4.17 4.08 415
300 422 431 433 4.29 424 421 427 424
400 436 4.56 4.39 4.44 424 434 422 427
500 4.66 455 4.65 4.62 433 4.44 437 438
600 4.54 455 4.67 4.59 434 441 439 438
AEXARENN 25 B 52 LB I VR, S5 2RINR 4 TR, 4 HEERA RIFEEE,
FE &b 8 BE O 386 NTU By 7K, F T.7% RSD & 24 FIES5«gmhEsMEREKEFSEHEEKRE

13.42%, 4= H3hik RSD N 5.26%; FfihEHh 262
NTU #y3f /K, F T3 RSD N 11.84%, 4 Hshik
RSD 4 4.49%; FEEL R 157 NTU iR K, F
T35 RSD 4 10.02%, 4 H3hik RSD 4 3.31%, 4
FE S T 100 NTU B, F 130 %2 RSD ¥ >
10%, 4 H3hE RSD ¥1<6%. 5T T,

FEHTLE
FPEEHEE >100 NTU 19 6 DN KBREN, 4
FERATF Tk fa A ahik bk, Hoxr g R 3R
5o FFRVTAL, T3R5 DR s 2 s KT 32 0L 0R 2
FEAE—E M RARIRZE, e Ak EE LT,
*5 FIEMLEDELNRESR

*k4 FIESeaHRNESHEKESEBRIEENES
MR 5 R

Table 4 Repeatability test results of manual and automated

Table 5 Comparison test results between manual and

fully automated methods

RIS

EN=EN

method of permanganate index in high turbidity water samples

Feg e FEXSFR v 2 ARXTFRE
Bl P o REEE L B (=6 G0 fiE(n=6)/
BeMD WS WG oo WEM Lo (m-L7) oo by "
NTU  (mg-L™) (mg-L™") 1 273 14.02 2.79 4.06
2.52 2.86 2 2.54 11.87 2.63 3.26
211 273 3 1.98 10.05 211 476
2.88 254
Wk 386 13.42 526 4 233 13.22 239 3.62
2.19 2.56
5 2.76 8.92 2.82 6.16
2.07 2.49
. 26l 6 2.09 14.89 2.14 531
1.74 237 3 @
1.99 2.26
ka6 2.48 e 2.13 wio D) 4 Bsh{EsE 3 HASE) e R i bk
2.01 ' 221 ' PR 5 8 KA T AR E D I 0 2 45 SR 20 72 A UERR HE D)
2.13 2.24 R B 2=V N, MERRE K4, A4 A s
221 2.09 FRERFE B AT AT DASE IR Wil /KL A3
2.85 237 2 EFXT AR EE M, AR TE 0~
233 2.26 600 NTU N, 4 HshikmuER RS0 TF 10k, &
WE s 2220 TR A SR R AR BB KR
K 2.99 227 FERIBG IR ARk, (A ASE T T r
2.47 2.18 T
258 2.17

3) EFXF NTU>100 (kB SEBRK R, F 13k
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