Hans Journal of Chemical Engineering and Technology $b2 T2 53K, 2023, 13(5), 373-380 Hans Y
Published Online September 2023 in Hans. https://www.hanspub.org/journal/hjcet
https://doi.org/10.12677/hjcet.2023.135043

ISP EREKNSHE LR

it X&A%, & #
LG ESPEAIRITEA R, 2R AL

Weks H . 202348 H21H; FHHEM: 20234F9H14H; KA HM: 20234F9H21H

H E

AR T T A B 2L R BK KRR B R CODBUKSF R, B SEIHT 5T H B AR T IS
PEMIE R AL R BK B B A BB, ATOSEE T K ikt ab

XKiEid
REEEK, REREECOD, FHAE

Efficient Oxidation Treatment of
Hydroxylamine Wastewater in
Chemical Synthesis

Jiajia Chen, Dongliang Wu, Ling Tong
Anhui Haoyue Ecological Technology Co., LTD, Hefei Anhui

Received: Aug. 21%, 2023; accepted: Sep. 14", 2023; published: Sep. 21%, 2023

Abstract

This paper discusses the characteristics of acidic high ammonia nitrogen COD wastewater from
hydroxylamine wastewater produced by chemical synthesis process. Based on this, Fenton oxida-
tion treatment obtained through experiments under the optimal conditions is the best and effec-
tive measure to treat such wastewater, so as to achieve the treatment standards of wastewater.
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1. 5l

MR ML Bl R B B AL TR MLA b A, )iz F VR s SR R Ak &
W& 5[], CHAEG B RAIAL T =5, ShERFN A IR A5 2] & A EL kA A A e
PR AT RN R AT A BT, o R R e — RN, X SRR N 5E A S R K R
SR AN RIS R IR K o FRE R K A ML Ry 2 35 K B COD & iy o [ F2 i Hh R 2 SR 7K
P DU B A I A CE, M A 1 COD A2 51 R K i B S FR A AN A ey Y (i F BRI 4
XK L E B = COD Hik, B Ari 7 R IR s AR B AR T, BT R AR RN
R, TR PR K BT AR B IR B, IR I RO K e A e, R REORR[3]. B
Bt maE & COD JR/AKIE AR/, HRrabEEE K+ COD #i] 2000 mg/L, Z &% 200 mg/L
PUR a2 LU BB R I [4]. B a0k, WSE . M b B A COD /K BURIR LT,
(B A B R AR R s AT A AR AL A B o T A 2 AR A 3 S P 25T ) Ak B X v COD J 7K ) B A b SRR
U, A SR b B SR A BRANEH -

DA G B S HAL T B R R R K VO AR B, QB — A SR K s AT ROk B, @t
TR TR PR B 7 R SR G e ), AR K P EAR S PRI, —Mekaeasuns
PRI SN 25 B, T SRR o BV T = AR = k. DRI SR T SR UL B A B R i R K R s
BRATAT B 0T . ASCIZIRATFE 1 25 WA (BRER WP Bk AU K BT B AN RS . BRI . pH
B IANT7 & SRR K75t T R KA s, SRR S8, SR =k E A COD &
KRR

2. SCIOERSY
2.1 SEMHMRSERE

SIS AR R JE A B P A IR T B R L COD KK . R K i BRAL P 5 A COD = 100000~150000
mg/L; TDS =500~700 mg/L; Z{ % =1000~2000 mg/L; pH<1.

SRS 40% NaOH ¥ (FH A A A S AL AN B R FZ8 TR BC B ) 30% XA /KA (F i 2) . TR
ST ARVE L (R 43 BT A Tk ] 4 N 28 TR /K L )

SCIGAEE . [ TR E . BRI . 3 10 500 ml BEIESFRER . A2 R ROR - iR
B

AR Multiskan SkyHigh 2R KEEFRC, | HFIE K 2 pHIFES, | ZMRETH .

22. SKWHR

250 ml fIER P %0 COD JR/K (VAT fIFR “ IR 7K ™), SN IR e B 47 1) S B R A% i P A 1L i
JERRFFAAR, FUANAFCETF 1 409 AL RO 1T 1R &R pH IR BUPT TG EOR,  FR- WG (30% XA 7K
RC LGB R AR V) AT AR R AR B, BT A] x b, SR SR A B (R S N 40% %04
AN T SRR & pH 9 7, MR B K P&, COD &,

il
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3. fLFEHEH

3.1. FFHIAF (3090 K FOHC EL FRER I 2% i) BC EE
2

AL NS HUEE: pH=3, RE T=40°C, XN 4h. RN B 2Rl A b G A4k
SN 11, 41, 81, 12:1, 16:1, 20:1, MIRKAEEEKTEE. COD &8,

BE/RELXRKPERF COD KBREY

Table 1. Effect of different Fenton reagent ratio (molar ratio) on removal of ammonia nitrogen and COD

F# 1. FRIFIAFIEC L (BRI E SR COD ERRBIFN

SR e G E AL A AR) 1:1 4:1 8:1 12:1 16:1 20:1
A-FEH COD & & (mg/L) 132000
AFEJE COD & = (mg/L) 34200 15390 10750 7680 5230 5211
LBrFEYy 74.09 88.34 91.86 94.18 95.97 96.05
A FRHTE A A 7 (mg/L) 1745
A JE A S (mgl/L) 175 108 53 55 57 55
PN ET 89.97 93.81 96.96 96.84 96.73 96.84
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Figure 1. Effect of different Fenton reagent ratio (molar ratio) on removal rate of ammonia nitrogen and COD

B 1. FERZFHAFE L (BRE)MER . COD KRN

L 1 s o el i, SRl b O A S BR) A 1601 1, PR KAl s o COD. A A EBRFIA
Bl ENE 1. FeSO-THO N A S KEIE &, AL AL BRI 2B A FFERE T, R H 2
Fe? M4 = A B 8 HO PEAE MR [ e RN, 1 S5 T 5 a2 Fe® Ik
I 77 AR IR ) P R, R T S SR SRS B, Fe® IR FE R i, St HL0, B A TR iR,
BURAA, MM AR R N . Fe* AL Bl T R R i, DRILBE R Fe® (3 B8 (V388 in 2 insd #2
e &, 3T B — A AL

S NALFE[4] [5]:

HO+H,0,—H,0+HO,

HO, —— O, -+H"

0, -+H,0,— 0, +OH"
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Fe(II1)+NH,0——HFe(Il)+1/ 2N, +H" +H,0

3.2. pH {EX} COD\ |A XTI

P HoAth s NS BUE 2 ZFIHA BE R L G AL AR N 1621, JRE T=40°C, M 4h. ZBFNK
NBE: AT pHE 2, 3, 4, 5, 6, 7, IO, MNRAEEEKPEE. COD &&.

Table 2. Effect of pH value on removal of ammonia nitrogen and COD
2. pH EAXESR. COD EXMAIZMNE

AN[F pH & pH=1 pH=2 pH=3 pH =4 pH=5 pH=6 pH=7
ALFERT COD & (mg/L) 132000
4bFEjF COD & & (mg/L) 43870 22450 5244 6560 12590 35690 93400
F K% 66.76 82.99 96.03 95.03 90.46 72.96 29.24
PRI E A S &2 (mg/L) 1745
QbR 5 E A ' (mg/L) 98 68 55 54 56 32 30
LR 94.38 96.10 96.84 96.90 96.79 98.16 98.28
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Figure 2. Effect of pH value on removal rate of ammonia nitrogen and COD
2. pH EXEER . COD ERZEHEM

DL 2 BE T Hn, dai SR R pH BT R, COD B2 & ML T i Ja PRI % . 24 pH
A1 2] 48], COD BIZpRFSME LT, 2 pH {EN 3 B ZFRRIA B KWL 2 {5, COD MR fERN
96.03%, 4 pH M KT 4 )5, COD ERRRIEHBIZEES, THEAEMpHME KT 5 )G, LBETHF
ARSI B 2 o 20 BT 5 DR s B A R AE SRR, AR R AP ETERE HY, HR S 5-OH AR, 317 5E f&-OH
TR R[5, BEE pH (EREET ETF, MR R HOE A, AT H BRI 2k, 75 pH EN 3
i}, COD MRk EIftE. 24 pH HAE 4 2 )5, COD £FRREE T, IX& Fe lALIG 1158 T % S5,
TR4E Ksp, Fe 76 pH fi 1 MK IZ T T R Fe(OH)s Uiie BRI S 245 &40 -

BEE pH ERTH R, SEEI R LT pH 7 2~4 Z A S 2Rk, 24 pH {EN 3 i
ZRIA R R W 2. 12 pH BT 5 )5, Fe B Fe(OH)s Uiie Bk E 2B &1, 1Rk il
REJ, (HZREA pH Fhm, PR/K P E A RN, JUH pH 2 7 B, &SR BSO8R . B pH
ERFE, FAERFIEIE 2, (HRAMSIAR TGS, FIARRE AR E A 2RI .
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3.3. IREMEEIX &R COD EEREMIMm

Pt FAUR S S SRR B AR L L G UL k) A 1611, pH =3, M 4 h. IR
NZHE: G R MRS 10°C, 20°C, 30°C, 40°C, 50°C, 60°C, SMAEFE%%]79 60 min, 120 min,
180 min, 240 min, 300 min, 360 min, MiX4t & 5 %K 4%, COD & &.

Table 3. Effect of reaction temperature and reaction time on COD removal
3. RELRE R FETEXT COD EBRIIFNT

T(C) 10 20 30 40
AL EE AT COD % &(mg/L) 132000

SR 60 min 4b#E 5 COD & (mg/L) 95600 73450 43200 28690
LBr%E% 27.57 44.35 67.27 78.27
S8 120 min 43R5 COD & & (mg/L) 56730 48600 32500 12390
EFRE% 57.02 63.18 75.37 90.61
S 180 min AL ¥R J5 COD % &(mg/L) 25340 21560 9561 7340
LBr%E% 80.80 83.66 92.75 94.43
SN 240 min ALEEJE COD & & (mg/L) 17850 15690 6213 5187
L% 86.47 88.11 95.30 96.07
S 300 min 4b ¥R J5 COD % &(mg/L) 7840 6230 5216 5210
LBr%E% 94.06 95.28 96.04 96.05
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Figure 3. Effect of reaction temperature and reaction time on COD removal rate

3. RRLEE K METEIR COD RERZEFM

Table 4. Effect of reaction temperature and reaction time on removal of ammonia nitrogen

4. RELREEAR R EX R LRI

T(C) 10 20 30 40
A FRRTE A & 7 (mg/L) 1745
SR 60 min 4bHE 5 & A & & (mg/L) 567 217 147 115
%% 67.50 87.56 91.57 93.41
SR 120 min Ak 2R 5 2 A& E(mg/L) 210 113 75 55
LBr%E% 87.96 93.52 95.70 96.84
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Continued
SR 180 min Ak ¥R 5 2 A& & (mg/L) 156 75 53 56
LBr%E% 91.06 95.70 96.96 96.79
SR 240 min A3 SRR A E(mg/L) 116 56 55 55
EFRE% 93.35 96.79 96.84 96.84
SR 300 min Ak ¥R 5 A (mg/L) 78 57 56 56
LBr%E% 95.53 96.73 96.79 96.79
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Figure 4. Effect of reaction temperature and reaction time on removal rate of ammonia nitrogen

4. R BB NEEN SR EFRRAF N

WA 3 ML 4 spBE o #r, A RN AL AR 40°C 2, B RV KA T, BRK 4|
I T 1 S NEAT WS AN, BRK A COD B 2 B AT ETH LI 3. TifEd B v T 40°C i, fe itk A
%, AMTHHRIEEME. 2o R, RETHRE R, IR A A S A KR e A i,
Fedk B th AN 1AL A AL S NI EAT[S] [6], HAZM 40°C, AL E D WERNK T dk B 2
AR, AH T A S N BEAT . AR T 40°CIY, FRFEPIK 5, A% a W, AN T
S HEAT o

WA 3 MM 4 AR T, BB RIS TS WA 3 A8 SC BB o 3R rh il 2R T /8 SR AL B 1Y
AELARTT B S S g A AR RGE : BT 120 min A, COD f 2 BRFA Mg W 3, AR BHE R I AT E,
REMRAR AIDHEA6], SBAR TR PSR T NI R L AK A B 2 AR IR S S 2
2 E)EE 120 min J5, AHWRERBCR A gAY, WRTESE 2, ROKPREE. COD ALt
JRZERK T 80% ILIX] 3 FIILIE] 4. [RIARYE LA LS 7 M &ie . hSEmad & COD JRK i A i I S M AT
MIRERZ, 2SN e R OL T, B2 T SR I ] e

34. REMAFRMER. COD ERRRHIFNT

P HAl S S EUE E I SF A7 EE R E L (S S0 8K) O 16:1, pH =3, M T=40C, M
4 ho BARIRMSE: AT, AT 1 SBIMABRBRILS, HIAREK; IATTR 2: JeinA
MR, AN IIATTZ 3: SEMAGRERIER, WANXEK s AT 4. BE BRI AR
Jas JEIIAUEK, FRRINGRER I BRIE W T3 5: [ IR AR R VA% MRS K VA T«
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Table 5. Effects of different adding methods on removal of ammonia nitrogen and COD
F 5 TEMAFRER. COD EFREIFM

BT = AT 1 AT 2 IIATTE 3 AT 4 AT 5
ALFERT COD & (mg/L) 132000
A5 COD & (mg/L) 7760 5939 5221 14250 16730
ERRR% 94.12 95.50 96.04 89.20 87.32
AR PR TR A E (/L) 1745
AbFR S SRS T (ma/L) 55 56 52 54 60
EFRZE% 96.84 96.79 97.02 96.90 96.56
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Figure 5. Effects of different addition methods on removal rates of ammonia nitrogen and COD

5 FRIMAZ XX ER . COD KRRZERFM

W 5 HARAT, FIITR 3 X T COD MR AR T, JUR IR 56 I NTRERTE 85 3 H,0, 5
HEWIINS  [HoO W FElAIRT EL A7), B AL A RE AR S AT SR P72 (B 1 e,
FANE M R R B BT, AT T 427 HO, MR, BAHRIL T AR 5. iy st
TR 5 R TAT TR0 L 5,

35 MUEFHTER. COD HERKRE

WRAE UL S NS H, W RONAA ZR pH = 3, Y 40°C, SRt b O SR A SRR BE AR BE) O 1621,
IMATT 3 SEIIANBRIRIE SR, FANXUAIK,  SNL E] Y 240 min, X PRZK BEAT S8 ALIE IR SR 56

Table 6. The removal rates of ammonia nitrogen and COD were optimized
F 6. MUFHTER. CODHERRE

T o SRR X KPR COD & AbFEE COD & |y 1
pH () B I [E] (min) i VNGB f(mg/L) B (mg/L) FREY%
132000 5140 96.10
ﬁff‘/ﬂ:‘% 25 A Y H A A = B
161 2k, WmWEIK  E(mg/L) H(mg/L)
1745 54 96.90
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W4e 6 ANIESZIARAL S E R X ik = &L COD JR/KIFATAL RS, Z % COD #i 5% 96%, Zith
ACFE S FEHHT A E G, AFRHER, SR T BRRR K B A AL E .

4, 4Eig

(1) Btk A COD PR/KE I 5 Ak B 1) 3= BRI N 2 A 250070 H,0, A1 Fe® BE/R LG SR 7]
AR pHAE. #hnir 5.

(2) T2 %A 1745 mg/L, COD 24y 13200 mg/L IV s UK 7K, Fenton 1273 i e HE4R A 264
N FFOAAIE L O AR 160, SR TT R SEMABRRIEER, WANXUEK, KR pH
R 3, [N [E A 240 min, RGN 40°C. TR FIE TR AR KRR ZBRFIAT] T 96%.
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