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Abstract

This study focused on the waste mother liquor produced in the production process of herbicides
such as nicosulfuron and oxadiazon, which has the characteristics of complex composition and poor
biodegradability. In this paper, by adding acid solution, the internal structure of organic polymer in
the waste liquid was destroyed, and part of the precipitation insoluble in water was generated. After
solid-liquid separation, the liquid phase was pretreated by multistage reaction (Fenton catalytic
oxidation, acid-base neutralization, flocculation and precipitation). After pretreatment, the waste
liquid will be discharged to the standard after evaporation desalting and biochemical treatment.
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1. 518

FRIE B 20 20 80 FFAGER A G A = FIAE FHBR R, RBRFFA = A K, 7E 20 T4 80 A4RLA
JE WEN T — A i id R R L] [2], Ras A5 R B AR M P PR e P #4088 AN 3 — ik 90 o 2590 76 DK T AR
TR T3], BB B FIAT AL A3 h e PR A A S e 0 T 48 K PR [R] IRt Y 5K 1 ¥ s —— 4R 245 A 7 R BRI
HY BB LS RG[4] [6]. BREAEAFIREPRA RIS ERE . ISR S[6] [7], BT
ML, SANBRE A A BT I EM RS A R T 2R, SR 5 B AR I R R AR R RERK
JRA BRI o R, PR CE —ANSL[RIRE A BRSO ANE & A6 R B 25X B A 0 18] 7= 4 S g =400
B R A AR, S U E A R[8] [9].

X F ISR BER AL G A B 57— e i EAGTERIAE TR . F Ak 7 i R B
DANREERSS, EAEA SFIE L. A EIIE R AL S RS AR I S A A B RN R A
AR AL EEE[10]

YA B YA T, TSR B R A Gy BN R R M AR B AR D2
PR AR AL AR FR (s, 4 s VR I T AR A, JE T 3R T R R A AL B AR [11] [12], (HOE PV B A . A B A
o AL SRR R AR A 3z M [13] 0 SR 3 TR S I WA A 7 R T R S AT LA TR (R AR
T KB T F450, WIRAE R YA BN T, B 1 BN nT A A0k [14] [15], {2
AUFIFER R B RAR, HE)ZR[16]. Eik EZREFHMAEDREHER, RRRERH 2R ARM
BIEREBENISRLT], BREEEE . KA MERE mEH S, SR ZEH[18].

AR SCHE T SR B R BRI A, 25 8 ) Rl A G b B B DA PR AL B S A B, TR A
TR RN Z AN B AR B, AR L2 RIS T RO AT AL B, R FU0E T BRI B
b HEFHE T 2.

2. SKEaERSy
2.1 BREFIEE BRIk BiEtR
AR I B B B REOK AR RR I % 1 TR

Table 1. Water quality index of herbicide distilling waste liquor
F+ 1 BREFIE SHRKBRIEHR

TiH pH CODCr/mg/L TDS/mg/L & Img/L S mg/L £EImg/L
BRI BRR 7.0 123,200 326,000 14 44 15

22. IWEESTERE

ALHR M BT RO — BN RS E, WK 1 R, SRR ERREIS, 2R
PRAHE . FARNREE . BB E DU B> B B, BRERR BHA IR AR B HE N RS 2R 48
PRHEAT AL, TALER S I RBEE NG KA B AR 4, TR e 2 R A BB b b B . e B
82 E AR PR A e B AN S B B B AT, PR A e BN 2 % S IR VU R AR ) R N B, PRALE 78 70 SN 5
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TR S B B B S B R N2 BT, FRBEREES),  PRAETE 70 SR

1. BREAREERAE R, 2. BB NZE%, 3. SR EMZGEE; 4. BREENz%; 5. RILEE, 6. Afb
WE, 7. KEEE, 8. B ERE.

Figure 1. Miniature multistage preconditioning experimental setup

B 1 NESRTERRLE
2.3. SER{UER
SRR P B 2B A AR N 2 B

Table 2. The main instrument of the experiment
2 LWHEEXINER

& IV EEL N he) EFET R
TR FA2104A JEH il AR A PR ST AE A 7]
pH it PHS-3C R R A A PR A
KO B R AR S312-120W BRI 22 AL 25 A PR A 7]
T e R B 2% 90-4 bR AL IR A

2.4, EETIRF
SO AR A B B B AEGRUn 2R 3 BT

Table 3. The main reagent of the experiment
7 3. LWAEELIRFT

JEAE R} R o F Fikk Fei
SN NaOH AR, 500 g [ 2445 ]
AN Ca(OH), AR, 500 g E 2547

iy H,S0, 500 mL 242 4]
RIE=W H,0, 500 mL 245
A R KMnO, AR, 500 g 242 4]

LKE BRI FeS0O,47H,0 AR, 500 g ] 24 4 [

RETMEREL [Feo(OH)N(SO4)s-ni2Im AR, 500 g [ 2442 141
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25. SKBPR

R bR FEFR BRI AR B, IRINBRERIEBOR 1A R pH 2R, RE%L)5k ERFEEY
FIBERR, TREBRANANREN; SRR, RPN SRR, R e RN Jm 4k
BTN IR IR LB S SR /KT BT WA 22, D B e 5 P M RUE AN 2500, T DR LIS B B A WL e
SRR ONL— B TR JE R R AT A SRR TTIE R B, IR A R A A S AL B T R R pH 2
PE, PRI SRR R BEIE, RN R BS BT B B, DRI A R B 5 AT A A AL B, g
B A R RV AL A P . BA T Z AR LA 2.

T V42 +30% XU 4R,
A T+ i BT R AR
BBV
N
B3 R B —> "k JEHL
i
W4
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Figure 2. Flow chart of herbicide waste mother liquor treatment process
2. REFEGHLETZRIEZE

3. &R5118
3.1. k&R pH EAERE

P R NEEE N 40°C, FTITH SRS 2, K 1000 mL FREFIAE P RN ARG E b, HaeE
1) He TP IR RS T, R TA &R pH M2 B~ 5.0, 4.0, 3.0, 2.0, 1.0, BEHERBET, WEBEAFHE
pH 26 2F N R P AL Rl AN ], KRB U S AR E, S5 R ndk 4 .

Table 4. Selection of pH
= 4. pH (ERVERE

pH 1.0 2.0 3.0 4.0 5.0
T () 11 10 7 5 3
MEFTLIEH : FERR pH [ERAET R, R~ E gt 2, 21K R pH {E < 2.0 i,

VR R TP, WO B R IR pH ETE 2.0 K4
3.2. |FIRYERE

3 EL 200 mL _EiA pH H7E 2.0 £ABREIER, B T%5 1. 2. 3 f1=" 500 mL fIEepe,
1SRRI SRR, 2 SR TR I -B/K B MBR IR + 30% X4 /K, 3 5B b S N N S ER R A
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S B — B T JE I -CK G B ER R + 30% M4 /K o i =N edf [RI I e R 7 E R e dE 4 b, BidE
B 120 min 5, BERIAT pH £ 8.0~9.0, EFE fAityE, MIEHR T COD & &, 4Rk 5 fx.

Table 5. Selection of oxidant

5. FFIRERE

A EERT COD % &#(mg/L) 123,200
fz{bJ5 COD & (mg/L) 86,260
AL R R IRk + XK R + DEK + mimiRe
AP COD & E(mg/L) 34320 17800 9700
COD [#fig 73% 86% 92%

MEERATLAE e RIS ERER R + ST VR & RCR A PR e, B2 TiAb P () COD Al %
%9700 mg/L, COD A3 ik 92%, PR S 71 e 4% v A PR 440 Jom 55 S0 A6 ) 7 2 S A0 T 56

3.3. REZAfEXT COD HERFERIRAT

43 AIEL 200 mL FiR pH {EAE 2.0 G BRAGE IER, B T4 1. 2. 3. 4. 5 T4 500 mL [#5E
PR, e r S N T i R S o — BB RS PRI LK A R ER Tk + 30% XU /K,  FH4g L ANBEAR [H] it
FAE BT, BB R RS b, B BERERT A 22594 30 min. 60 min. 90 min. 120 min 1 150 min, Jzw

SRJEIET pH £ 8.0~9.0, FHEGILIE, WUER T COD &, FRWE 6 Prx.

Table 6. Influence of reaction time on COD removal rate

52 6. RNEHEIXT COD £

J= S ] (min) 30 60 90 120 150
COD L[R% (%) 7457 87.62 91.77 92.12 92.34

WP 6 FPIER M, T LR S R R COD K BRFMIFEM, Wk 3 from.

1.0

09 —_—

0.7

| —=— RN} AT COD: K% i |

0.6+

0.5

CODERZR

0.4
0.34
0.24

0.14

0.0 ; T 1 T ; T T T T
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SR TE] (min)

Figure 3. Influence of reaction time on COD removal rate

B 3. REZETEX COD AFREFMFN
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MBI LA e BEE SN [N, A AR B R K S I COD B BRFRIZBHTTH i, 24K 2R B
if1A] > 90 min LUJR, COD ELRRFIEAM T RE, I AR E o SN (] 4% il 7E 90 min oA &
3.4, MALFM THIBREFRIE Bk IEHR

MR FA SRR b, EERRNR E T BB AT pH(HE 2.0, BRAL)S IR BRE AL B it
TS R PR E AL R BR R + XK EAL P S AL, 2R B rp fo ) S S AL A5 R ¥V pH (B
£ 8.0 fiti, ARG TR R ETTIE, Hom BT S E L [ 0 2 25 B B 85, Bl KK
SRR T PR

Table 7. Comparison of water quality before and after pretreatment

F 7. FARLEERTEIK BRATEE

T H pH CODCr/mg/L TDS/mg/L H & /mg/L S BE/mg/L BEImg/L
o4k 34 A 7.0 123200 326000 14 44 15
AL f5 7.0 4800 305000 13 0.77 0.5

MR AT LA e AR AF IO BR R A P RWEEAT FAL P S, COD ZR+5 PR ik 96%, K JEH
K PRI I A M ER AL BT AT LR N AR AR G, BRI AT SR SR A R T AL B

4, 4Eig

1) ARSLIAE/NY 2 WAL E T, 55 1A [ 2 AR BRI AL 7 R AL BE AR, 2S00 R L -
PRALE B AR RS pH (E08 2.0, AR E IS MR IR + STV K AL AL, BEFE SR 90
min Ja 4 ZRERDE, HKOKF H COD Zr& RERACRIAE] 96%, Jjask AL BAR Ot 1 {ER 26 1F, &St
LT A2 e A B

2) ASLARAL T — M2 LM TE, B AR IR T A RN A R AR, I T SRR S
U NI S A 2 G S A BN BN 78 7 R AR S 7 B IR, e 4SBT v AR h Ak 1 25

3) BREFAT L AL A P R B AT AT A 22 . By SRS RE A RIS 5T v i F B FAL B 5
12 VA R PR P B A AR 10 S5 FH 7 SRR i 5%
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