FE 45 5FE 7 H 4K AL July 2025
2025 F 78 Modern Chemical Industry - 199 -

ETENARLANRERHFETLHFERE SN
Sk 06 FF 5%

KW, B, 3 A, K
(FHALRFEIE TRER LA F 8 266061)

FEE . HIR A KMnO, F1(NH,) ,S,04 1ERALH], LIRTE NO; B AR, TS 4T 2 MELs NO; Sk m
U R AR R BR P i B . 25 SRR 5 RS ZUK ML, KMnO, ITAUJG A 20T i 60. 13%42 52 70. 11% ,NO; JFif i &
H1 10. 58 mg/L F+ 2 28. 46 mg/L, (NH,),S,0, Al LA FEE 77. 18% ,NO3 BUit e EEF 2 61. 52 mg/L, HAAULBCR B ]
50 FETE RN T TR (RSM) HE 7 B E AR B UK O | (NH,, ) ,S, Og ¥ B2 NI BE XX L 280 HAT 8 2558 i, e (3 T
LB HCNE K 0. 734 mol/L (NH, ) ,S,0, #EE 0. 014 7 mol/L IR 67. 18°C , 7E% 51 T BLASRCR I Jy 92. 394% , 5216
B4 91. 622% , 5 HIME IR LR 0. 772% .,

KRR LA 5 WA R Eh A 5 AR 7 25k 5 B S o o Y T

FE 5% S X703 HFRERD : A XEHS:0253-4320(2025)07-0199-08

DOI ; 10.16606/j.cnki.issn0253-4320.2025.07.032

Experimental study on nitrite oxidation based on efficient oxidants in
ammonia-route denitrification process
ZHANG Meng-jiao, YANG Kai-xiang, GUO Chao, LIU Bing-cheng”

(College of Electromechanical Engineering, Qingdao University of Science and Technology ,

Qingdao 266061, China)

Abstract: In this study, a new solution is proposed to enhance the oxidation efficiency of NO; in ammonia-route
denitrification process by using KMnO, and (NH, ),S,0,, respectively as oxidant. The study focuses on exploring the
impact patterns of these two oxidants on NO; oxidation and their application in ammonia-route denitrification process.The
results show that the denitrification rate can be increased from 60. 13% to 70. 11% due to the addition of KMnO,,and
NO; concentration increases from 10. 58 mg/L to 28. 46 mg/L compared with using NH;-H,O only.Using (NH,),S,0;
can improve the denitrification rate to 77. 18% , and makes NOj concentration rise to 61.52 mg/L, showing a more
obvious oxidizing effect. According to the mathematical model established on the basis of response surface methodology , it
is shown that the concentration of ammonia, (NH,),S,0, concentration and temperature all have a significant impact on
the denitrification efficiency. The optimal process parameters include ammonia concentration of 0.734 mol/L,
(NH, ),S,04 concentration of 0.014 7 mol/L, and temperature of 67. 18°C. Under these conditions, the predicted
denitrification efficiency is 92.394% and the experimental one is 91. 622% ,representing an error of 0. 772% only.

Key words : ammonia-route denitrification; nitrite oxidation; oxidant screening; univariate experiment; response

surface methodology
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PLK(NH,),S, 04 HeRE AR PRIE 1 P A

1.0 X%
2
0.5k
[SI
-0.5F I
-1t 05 0 0.5 1.0
B
(b) & RLLHE
K12 (NH,),S,0, % & 5 (NH,),S,0, &%
ot I R 1 B v

3.3 HEEFNERSWIE

FIH DesignExpert 48 847 004k, LA
23 g Wi 1o 1 - B LA 3 L 50% ~ 100% , 15 5]
AR AN ZUKHRE 0. 734 mol/L (NH,),S,0, ik
J£0.014 7 mol/L(NH,),S,0, IRJE 67. 18°C , £k
ZAEF RS R BUNAE A 92. 394% , R 5 UF 5L 56 25
R, SHEAE T 2RI G LI L PRI 0, i
LAE B IK U E N 0.7 mol/L, (NH,),S,0, ¥ JE N
0.014 mol/L, (NH,),S,0, #JE K 67. 1°C F 47 3
YRR 2 30, ~F- X5 JBE il %6y 91. 622% , 5 Tl {
AW A, 2 S5 R 5 w2 R 2 ) B R 25 R
0. 772% , W B L 25 10 W) 5, RS 70 T 0 o A
ISR AR T 5 251 T A Al 0K B 2803
T T 2y 31% AR T A T35 5L,

4 Zig

A o L PR 28 A e S 1 HH A KR IR SR B
0. 6 mol/L AL E A 50°C Feidi pH M 11, 1
A %0 60. 13% . KMnO, 1 Ry %8 A6, 5 352
IS4 MU 0.03 mol/L R 50°C .pH 4 11, 1t
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it NO, Wi R A 70. 11%, (NH,),S,0, 1E A& 1k
), B S0 25 F v BE 0. 009 75 mol/1.(0.556 2 g) |
IRLEE 60°C .pH My 11, MR 77. 18%

AR TR (%) A 2k e e A T 45 R - UK
J 0. 734 mol/L . (NH,),S,0, ¥ 0.014 7 mol/L,
¥ 67.18°C , TEIZZAAMF T UM i) She LR B A 3505y
92.394% , 2% 3 VAT SEER Sk, A5 217 H A iR
(SRR E N 91. 622% , 5 FMME R 22 (LN 0. 772%,
I BB o ] 5
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