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W OF ez IR (F/H0,) . KB 1 I b i B R (Fe?'/PS) B I 1k 52t B 2 B (NaOH/PS) 3 Fh 1L 1 5 Ak
IR 75 Y ) S (CB) I, R B T 3 R A AL M 3R 4 OB o o % 2045 ) o 1]k (4-CP) 7 2 7 A B K 2%
5o BRI T AL T I X 3 R AL IR R B AR CB Kt H] (K 4-CP (1952 ), 3 Jek S A AL AR R 8 S B -k B AR A 3R
MET CBEH LIS M . 25 HFE W, 4 H,0,. PS4 %/NF 1 mmol-L™ Al 5 mmol-L™ i, 7F Fe*/H,0,. Fe*/PS
AR R P 7E A CB B 7= A2 T K g 1 4-CP R AR, T 24 H,0,. PS & A}, 4-CP k8 tb . 5
Fe/H,0,. Fe*/PS A [a], NaOH/PS {k R i 468 7 4-CP v [a] fk . 5 Fe*/PS fk R A fk s 7 A il , NaOH/PS,
Fe? /H,0, 1k AL A AL CB 1 v 2 BRI RUR B . eAh . SEBRTs et K R IE S R S5 R R WY, e85 ad 2
b, BRI NaOH/PS 3 6% CB Y5 ey, HLLAAMILUC I I PS, B4 A Mk CB 773k, WA T ¢ 386 41 CB ¥5 ey
WERRRCR , [ 38 G 3 o i 4-CR g 7k

ERIA ARG K ORI R AR

K (CB) 2 FhE 2 A6 T UKL, Wil i Tl it 8% A KR R & B S AR 2E A
R TR B . T CBME LB AR M R O BOA Bo . BORr . SCRARRONY, Hit, CB A
N 2R Bed U | KB B 22 A AR TS R,

o PAAME AR T Z N Tis R T KBRS @SR BOR 2 AT IR (Fenton) % . i i
R h A TR e SR (Fenton) 4 i AR #h S 1k ik T2 208 0 7™ A2 2 0k I il 2 (-OH) BUARRAR F1 i
3L (-SO;) 2Bk CB. AR T & TR 275 YL b Hu T /K b CB WIS Y, 2577 7E CB S AL AR I 77 AR
A F RSB A A B ) R, DT 3 A ki e

FUHT, BN 2 56T CB o R0 i A A S Al d B vh oA 2 vh IR FP 2 A D5 . JTANG 451
i o O Y Fe?/PS IR R B CB, K ELTESA AL CB MRl R rp AR il T 2-50K B . 3-80K . 4-E0K )
SER AR, MTIA A -OH Tl 2R B, 3 o 2 H AR B AR T . OUYANG 2P0 LA I A Y
H,0, FEf# K CB, & 3-OH e ad 2 v 1WA . st s o7 LA e 5 W 8 45— R G, fF CB %84k
R . BE . LRSI/ FAHLER . ZHANG 25U 5IE B T Fe? i fkid B R 40 (2Na,CO;-3H,0,,
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HIKIRG SR H0,) Al AL CB, HEEA M B4 2-5 8 W . SIREF. SRR Tl %
AR R 5E A] & IAE is AN [R) e PR AR R B CB B, SRR R R B 2 i T AR B 2 ]
&, EIFR X CB A Akt 72 i @A 2 rh R A7 EE oY . AR 2L G W0 K A B B ¢
P, ERE RS REAE, HECBEEE &Y, XM faEE RN, (5 Y R K&
SRS A PR BR300 ) (HY 25.6-2019) H B 48 Hh A& &2 )5 A9 b KRS I 4 A W 9 T ks Je W) o
TESCBR CB V5 04 oK B I, B CB B ik 835 Yedg b T K B E HbrfE, 157 XF& 1
28 R ) AR BE R AT W, B 1k AR 28 v AR S | & b R K B ks g . R, B R AR
HEAT CB V5 Yy R A it , o0 AUl 2 rh s SR S rh (AR 9 7 2B S X T3 Y 7 b R /K i 12
ARG A R X,

BT, AU AEE W H theE B 25 (Fe* /H,0,) AR 2 116 1 i B iR &l (Fe”'/PS)
FOG TG AL 2o B R 64 (NaOH/PS) 3 iy P S A AR R M CB. fE A fbid f b, Je Bl 1T #E Mok i A2
] 44X AR By (4-CP) [y 7=, IR0 GC-MS X Hb 47 T % | br, MR T 3 M b ik & &
A6 9 FH A 0 [ i CB FTZSBR 4-CP W s2 . e Ah, ot A il Ak o0 g . A (C R AR
fb . BAHLER (TOC) Ko i 3 Rl AL IR R K fif CB AL, IFXT SEPri5 Yesth F kB E T kit it
17 T BAESE 5 .

1 MRS T
1.1 {XFE55H

A A - I (GC-MS, 8860-5977B, 3 [ Agilent); A HLHK 2 HriX (TOC, Multi C/3100,
5 [H Analytik Jena); BT {6351 (ICS-600, J:[E DIONEX); pH it (PHS-3C, FiFERmAALESABRA A,

AR (CHLC . X HEAR M (CH,CIOH) /KA iR 4k (Fe,SO, 7TH,0). i BifR 4 (Na,S,05). M
AK (H,0,). EELE NaOH)., #iliZ (H,S0,). ¥ (CH,0H, MeOH). # T B (C,H,0H, TBA) fll
TR ACHE R 41 (Na,S,05) W4 3K [ [ 245 4 B 20 A IR Rl . 25 53 o pir sl 5238 K B gliok .
S i A CB IS WV FE o 1549 mg- L' I5 Je i b F K AR f B A B N T 385 e 4, CB oy
1549 mg-L™"', pH & 5.54, COD 4700 mg:L ',

1.2 PEMRSLI

1) Fe*'/H,0,. Fe*'/PS. NaOH/PS [% fft CB S %% . [ 1 000 mL CB & & ' Jin A & & 1) 1 1k 7
(Fe,SO, 7TH,0. NaOH) Fl L (H,0,. PS), 7E %4> S hg i (8] 5 5 HURE J5 57 BN A Na,S,0, ¢ 1k 2
N, BT 4 C UK, RS st L3R 1.

R 3IMERMEBIEIRZIT

Table 1 Degradation experimental design of three systems

Bk Z A A S A R R L AALHI 5 CBEE/R 1L TR i)

Fe’ /H,0, 0.15 0.2, 04, 08, 1.0, 2.0 0. 20, 40, 60, 120, 180, 240, 300, 360, 420 min
Fe?'/PS 0.25 0.2, 0.4, 0.8, 5.0, 10 0.1,2,3,4,5,6,7d

NaOH/PS 3.00 0.5, 1.0, 2.5, 50, 10, 20 0. 1,2, 4,6, 8,10, 12, 14d

2) A LRSS . 43 BIE A TBA. MeOH 1 B i SEA AR I EAT 5258, 1) S I 5 Y P 4s i
— E 1) TBA Fl MeOH R WF 5% 3 Fp S fb A R P vl BB AF A2 19 I p 2k S L R B4R, b b
TBA. MeOH 5% L7 BE /K L3420 1000,

3) V5 4 K FEARSCE . L AL B2 F 5 X 1 B AT 1000 mL 15 4437 b R /K i B IR a0 1
Ji P A8 n NaOH 1 PS, Hivb NaOH 5 PS FEE/R H o 3, PS5 CBRYEE/R LM 5, 10, 20, 50, 100,



%3 TR 3Rl SRR R AL B GRS AR ) i 913

A J7 O AR E A 25 R — R RN 2 R VW T, B I O A IR AE 8 h PR E AR ZG TS 2
REW T, R0, 1, 2, 4, 6, 8, 10, 12, 14 d J5BUEEIE ST BIANA Na,S,0, K i i, BT
4 °C UKFFAEAEFED

DL BT SEER R 13 3 AT RE, BOEIMAE
13 WG ER CBERER T UEMEBFE=EIHE

CB £l CB H [a] {4 7= 9y ¥ B fifi FH i %5 4 DB-5 B4 {5 1% 44 (1) Agilent 8860-5977B ! GC-MS 3 47 43
Mo AR E S50 SRR IR B 220 °C, #EME 7 X b W dEAE (G i b 1001y, P FHE N 35 C
fHE 2 min, ZRJ5 LA 15 Comin™' Y FHE B R TR Z 150 ¢, JFHEE 5 min,” FLL3 Cmin' FHEE
290 °C, 7£290 C FAAFF2 min; A NEAR, Wi 1.0mL-min'c FiER &R N B TFIHIEE
230 C. BEFALRESI N 70 eV, FE RN 280 C . B HH G FE Dl 35~450 amu.

SR FH W AE B S X6k S BV Y CB B2 CB b [R] R 7= i 47 2 L a0 B8 B 20 mL =2 o i
W, A Na,S,0,, HI 1:20 895 H,SO, W5 2 e PE, 5 A 20 mLCH,CL,, 300 r'min' 7K+
fE R 4R % 30 min AT A, FEHLSE UG, AR IO 24 MLIE Bt u8 s Bl

i il CB 5 4-CP ¥ J&F 43 %1 & 0~180.0 mg-L™' 1 0~100.0 mg:-L ' A IR bR bR vEVE W, 1 1] GCMS #5
W5y #, LAma AR AL bR, CB. 4-CP ¥k B2 R it Ak dn il 2 il bRt 26 . CB £ 0~180.0 mg-L™' P
LPEXRBE, BIAFER y=11512.774 2x, R2=0.999; 4-CP{& 0~100.0 mg- L'} £k X R B4,
A9 05 # K y =7 991.708 1x, R*=0.993.

SR FH 18 ] H %2 Multi N/C 3100 & A HLAR 7B AU SORi i it 4750 A1, DAL R A CB R ff i 7 vp
ISR . BARG T RS2 ORI HLIR 1900 BA ke A Ak -FE /- BT Ah i ) (HI 501-2009).

3 ICS YR - 3 AN (B2 b A PR W) X SO i b i SR s - A i U AT I A
14 CBREEE TFHEMESFEFENITE

CB R 30 (D) 15, CB b ® X 2) 15, CB AR T =% i 3) 5.

C
ncszc—B’xloo% )

BO
s neg F CB B A5 Co 0 NL ¢ N [R] J5 CB R BE, mg L5 Cooty SN ) 46 I 1) CB ¥ JiE
mg-L',
G
TItoc = a) x 100% (2

KA e M CB I LR C R ¢ B IH] J5 TOC WM E, mg-L™'; C, i CB ¥R B ) TOC ¥
B, mgL',

C
Nor = a’) x 100% 3)

Ky na b ClrBy =3, C RN ¢hfEJE CIRE ,, mg'L™'; C, A 1000 mL i & & 154.86 mg-L™
CB# W CBH Ol LR SE & BB CIIREE, mgL',
2 #HR5TE
21 SRS HIPE =N

fifi H GC-MS X} Fe*'/H,0,. Fe*'/PS il NaOH/PS 3 F % k.4 2 [ ft CB i J& i |) 44 7= 4y 0 17 5
SR, SERAE 1R . R CB FE#RT S GC-MS 1% (] 1(a)~& 1(c)) AT A1, Fe**/H,0, il Fe*/PS
R AT A AL CB i fE b 2 AE W 4-CP. 2-CP &8 rffalik, H 4-CP & itfwim, #LL4-CPERAEME
WAL FE R 9% . NaOH/PS 1K R 78 & Ak CB 13 72 v A 7= A @A 28 v (Rl A, 35X ] BE & NaOH/PS
TR Z hp gt AR EY S rh R TE B 5 1 T ST il ik, vl ik — 25 R s 4 1 .
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ikt il

H O /CB 1 Cl PS/CB:1

TERTh © PS/CB=1 -~ JZ v 14 d

/ 7 d
/[ Fez’/H 0, Fe?'/PS . NaOH/PS
0 15 20 6 20 0 5. lb 1.5 2.0
18 []]‘IEﬂ/mm 138 []]‘IEﬂ/mln 5 B4 B[] /min
(a) Fe*/H, 0, bk R (b) Fe*/PSEAfLIAR (c¢) NaOH/PSHEALIA R

B 1 3MENAERER CB ARG FEF~1H GC-MS & E
Fig. 1 GC-MS spectra of intermediates before and after CB degradation by three oxidation systems

22 AEMHRFIERE CB

1) Fe*/H,0,. Fe*/PS, NaOH/PS {k & & L[4 f# CB. Fe*/H,0,. Fe*/PS. NaOH/PS 1 A [F] % 1k
T % CB 4 [ A SR an 18 2 s o 7 Fe?*/H,0, Bk ik Zh, B % H,0, 5 CB FE /R i3 Kk,
CB W FE W] W MK, e BWNHS K (] 2(a)). 4 H,0, 5 CB EEJREL 0.2 1 0.4 B, 5 53900 R 31%
1 79%, CB KBEMSE MM, X R/ HO, NE5E4E 4k CB; 24 H,0, 5 CB FE/R L4k 4k
R 1.0 B, £V 420 min 5, Fe?/H,0, X} CB HYF& M 48515 98%, 5 Fe*'/H,0, 218l, 1E Fe*'/PS
hkZ&h, BiE PS5 CBEE/RLILAIE K, CBIMWREREMINE NI (K 2(b)). X4 PS 5 CB MEE/R LR
02, 0.4, 0.8, 10K}, 52304 50% . 64%. 80%. 86%, CB K fAediseafkfit, XK PS F &
>, CBRREE A M H; PS5 CBEE/R WAL K% 5.0, 10.0 BF, CB #5¢ 2K .

160 ¢ 160
120 120 W\
5 0 5
o 80 a S0f 50
) E )
8 40t 840 8
0r ol
0 100 200 300 400 500 0 2 4 6 8 0 3 6 9 12 15
J2 % B[] /min S Hs () /d Rl
(a) Fe?/H,0, (b) Fe**/PS (c) NaOH/PS

2 EIMEUGERPEUTNS CB FEERLET CB HIEHHR
Fig. 2 Degradation effect of CB by Fe?'/H,0,. Fe*'/PS. NaOH/PS systems at different molar ratios of oxidant to CB
A& 2¢c) P, 24 PS 5 CB AU EE /K b4 10.0 B, NaOH/PS X CB A9 B it SR Fef, 1 35
100%; {524 PS 5 CB HYEE/R Ly 20 INF, CB Y [ HOR S i 28 22 o 3 mI BEJ2 il T S A0 5 ok 8 it

LA R B EEAE R B2 (R @)~ (7).
Hi bR SE a1, AHEE T Fe*'/PS. NaOH/PS, Fe*/H,0, % CB [ a R i va,  H A AL ]
i, L, FELEREM/NMLSERF, Fe*'/H,0, & 2Fr1G Y T /K CB S ik & .
S,0% + H,0 =5 SO +SO™ +2H" )
SOY +H,0 -5 HO; + SO + H (5)
S,0F +HO; — -SO; +S0% +-0; +H* (6)

-SO; +-S0; — SO (7
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2) Fe*'/H,0,. Fe*'/PS. NaOH/PS & % th 4-CP rp[Al & 1) 7 i 5 4k . 72 %6 fk CB iy id #2 b, Fe™/
H,0,. Fe’/PS. NaOH/PS 3 Fjf& Z 1 1 4-CP it [a] & ik FE AR AL 4 151 3 7R o #E Fe®/H,0, AR R .
2 H,0, 5 CB WEE/R L 0.2 1 0.4 BF, Az jl 1 ¥ B2 43 51 2 1.09 mg L™ F1 12.03 mg:-L ™" 1 4-CP H1 1]
& (E 3(a)); 24 H,0, 5 CB M EE/R L ilt — 253 KB, 4-CP A [l 44 7= W 78 [ I 60 min Bk £1) fe = e
FE, AHBE 2 S B ] A 36, e R R s D B AR A K s 24 H,0, 5 CB BER L4k ki K &
1O M, I 4-CP b R BEHAR, 4 4.89 mg-L™'; 1124 H,0, 5 CB EE/R L 2.0, KA 4-CP
WA =Y . 5 Fe’'/H,0, ANFl, 78 Fe*'/PS W, 4 PS5 CB /R 5k 0.2, 0.4, 0.8, 1.0AT,
A BT VR BE AR R 70.09. 76.63. 65.03. 56.04 mg-L ' ¥ 4-CP rh [l & (181 3(b)), . FLEE S0 s [A] 4
o, HABGRFRAR R R s 24 PS5 CB BE/R L4k K& 5. 10 Bf, 4-CP ¥ & 76 L I 2 d J5 ik F)
W {E , HLBEZE SN B EHEnz Wi N, HES MM, X5 SATEM MRS R -5, 5
Fe*/H,0,. Fe*'/PS KR AIE, NaOH/PS & & 78 £k CB i 2 o8 ;= A4 4-CP ] 14 (& 1(c)). UL,
FESCBRTS e Mt T KB I, X R B XIS 78 S AR R A ok 4 9 In) &, LR FH NaOH/PS 11 401k
K R %S CB, ]k i 2 P R 4-CP (7= A2, NIl Il Tk AR 75 G2 i B 36 -

60 80
50
60
~ 40F 2N
O -
50 30 | 2040 &
) )
S 20} @
< <+ 20+
10 +
of or
0 100 200 300 400 500 0 2 4 6 8
J V7 s [E] /min SN ) /d
(a) Fe*'/H,0 A% (b) Fe*/PSIKFR

E 3 Fe*/H,0,. Fe'/PSHFAEHRENLTS CB RNEERLT 4-CP HIRELL
Fig. 3 Concentration changes of 4-CP at different mole ratios of oxidant to CB in Fe*'/PS and Fe*'/H,0, system

2.3 REHIBFSEIEL

W, HO, Al PS 8 1% 4650 77 AR 16 v H i ok S AR A LG P FET N R
F A5 T3 G 0 R A 25 22 30 35 ], f b w] DURI R @ Al R AR 52 50 Sk F 58 Fe?'/H,0,. Fe*'/PS il
NaOH/PS =F 4k ik Z 5% CB 19 2 S HLH . -SOLFI1-OH 1 # 8 A b 42 3% 1k H,0, 5% PS P& 75 4L 4y
B R . TBA AT DL -OH i 8 2 1 (k = 6.0x10% L-(mol-s)™"), i MeOH 5 -SO, #l1-OH ) & Ji i %
k4518 1.1x10" L(mol-s) " A1 9.7x10% L-(mol-s) "™, A F| ] TBA 1l MeOH 55 2 Ff [ H 3 &2 [ R (1)
2 SOk XA fTT7E 3 Rl AR R b iy R ZEAEHT

1) Fe*/H,0, [z W AL B J2 CB (Y (% i Ul . MeOH. TBA X} Fe*'/H,0, [% fit CB 4 5% i 4 4] 4 it
78 o TBAHI] T Fe? /H,0, (R R %t CB WIFEM# . nep HH 100% FEIRZE 41%(n[TBA/H,0,] 4 1 000), 3% 3%
W Fe?'/H,0, 1& & HF 77 7E -OH, >4 MeOH LA MeOH/H,0,=1 000 fY & /K b 8 I &) 52 W, e HT 100%
FEARZE 38%(TBA BRI E W, neg FH 100% K E 41%). % T TBA, MeOH X} CB [ fif 3 il 15
FHA S G 5, X FRWITE Fe*/H,O, M ALK R i L -OH iz ALk &2 3 A & (X (8), H
Bk 1 -OH, W] fE A7 76 HAth 1% M 9 B Y, 38 o XJ Lk Fe?'/H,0, & & ' H,0, 5 CB AN A EE /R LT neg
Nroc X ners #E— 2N Fe’'/H,0, 7 8 Ak CB i #2 i ko e Hh [ AR Y 7= A 1 00, A5 R an &l 5 s .
Hi& S AT, B H,0, 5 CB EE/R LAY K, Fe*H0, X negy froc B ne IR, H no thA KT
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120 -
100 | 4100
100 |
80 | —=— CBREfiR 180
30 | —A— RUSIE IR S —e— CBi L%
s —=—TBA/H,0,=1 000 2 6ol —A— CljR 160
M6} —e— MeOH/H,0.~1 000 = i
g ) it {40 %
£ 0l .
20F 20r 120
ol of {0
6 160 260 360 460 560 0 0.5 1.0 1.5 2.0
23 B[] /min H,0, 5 CBEE/R
4 R[EIHFEFIXT Fe*'/H,0, BE R CB HIS2 N 5 AREERETCBERE. §HERCFER
Fig. 4 Effects of different capture agents on the degradation of Fig. 5 Degradation and mineralization rate of CB and CI yield
CB by Fe*'/H,0, system rate at different mole ratios

Nroce XM CB 7E#%-OH(EIE ] Fe*'/H,0, i £ 2 [ 34 -OH) & L f v ke Ak TR s, B
BT ERER, X — LR 4 5L T - OH % BN 1Y 5 4 S8 Ak A o526l
Fe** +H,0, — Fe** + OH+OH" )
2) Fe*'/PS [ i HLER Jz CB 1Y % f# ML . MeOH. TBA Xf Fe*'/PS 1A & [ fit CB 1Y 52 i 4 K] 6 JiF
No 5 Fe"/H,0, K ZAN[E, TBA X CB R a8 0l AE H B3 Ik T MeOH, X 3R BA7E Fe*'/PS (1% 1k
1A & v -OH Hi1-SO; 3L 77 P28 (9) F1:8 (10)). Fe?'/PSHA & o PS5 CB AR FE /R L F negs froc X
N IS B 7 s . K 7AIA, Ee/PS X CBHIT AL RIE A KR T nes B froe M e /N T
Negs X ULHH Fe?'/PS 7 F M CB (13 #2 rh 2B i g 2 () AR P R = ), X5 2.2 315 2) H Fe®'/PS 7
Ak CB 13 #2 rp A s 22 1 S AR B 2 e PR i S5 — 3K

2Fe’" + SZO§’ — 2Fe** +2-S0; 9
-SO, +H,0 — -OH+-SO§‘ +H* (10)
120
100 - 100 - 1100
80 - 80 - —®—CBFFfiER 180
8 Sy —o— CB b
5 L 60 s 1
g 60 g —A— CIpe5 60 s
m 40+ o 40 140
20 — = RUS IS & 20t 120
—eo— TBA/PS=1 000
ol —A— MeOH/PS=1 000 ol 1o
0 2 4 6 8 0 2 4 6 8 10
S ] /d PS5 CBEE/R L
6 TREIHIRFIXT Fe*'/PS [ CB HIFZ T 7 TEIERLLT CBREME, FHREC~F
Fig. 6/ Effect of different capture agents on the degradation of Fig. 7 Degradation and mineralization rate of CB and CI" yield
CB by Fe*'/PS system rate at different mole ratios

3) NaOH/PS J& i HLEE & CB [ f# MLl . MeOH, TBA Xt NaOH/PS [#fift CB 152 i 41 & 8 BT 7 o
TBA #i|l T NaOH/PS A b1k & X CB BIFEf# , nes FH 100% FFAK 2 66%(n[TBA/PS] =1 000), iX 3 H
NaOH/PS {& £ H177£-OH, 5 TBA AL, MeOH X NaOH/PS [#f# CB [ #0#IF H . %, NaOH/PS &
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Z X CB AR i 100% [ K 2 48%(n[MeOH/PS = 1 000). X ¥ ] NaOH/PS & % rf-OH FI-SO; 3L 7%
@ (10) FIE (1), NaOH/PS & Z ' PS 15 CB RN BE R LT neg froe K e HI 45 S A0 & 9 Fp
No HIE9RTH, 5 Fe/H,0,. Fe/PSIKRIHAHMFE, Bl PS5 CB EE/R LY K, NaOH/PS &
AN CB # L KTl N T ng, XU PS 5 CB BE/R FL# /AT, T PSRN & 4 A it
NaOH/PS & R ELBE I AiR, ANRESCEIXT E ALY AN, Mk PS 5 CB BER it —2
BR, PSEINMEIE L, NaOH/PS KR A T K A B E Y B, HAESRrEAR S, L8l
THELA AW B R TS 7o KT Hroco
-SO; +OH™ — SO; +-OH (11)
RS R LN, MAE T Fe?'/PS, Fe?'/H,0, il NaOH/PS B i& T4 4 1y M e, FLAN &34k i R & i1
SR EA, SR, 7E Fe*'/H,0, 1A 2 v i -OH J& W 8] B ORISR 90T, KRt , 7ESEBRAY CB 15
Pl N AKEE . Fe’/H,0, X CB WA L/E IR 3k, SEPRIE S A E 2% . NaOH/PS Bl F
AL AT 2218, SRR HRF L, B R 15 YW R . 7RSEPRIY CB V5 Yt b T /KB &
Hi, NaOH/PS H A5 5 - Hh i FH ij 5%

120 -

100 b 100.F 100

80 I A 80 |- —=— CBIffR 80
N > —e—CBij" bk
g 60 g 60 + —A—Clj=#& 60 S
2 a0} w40} {40 L

&
20 —A— RIS = 20 - 420
—e— TBA/PS=1 000 A
ot —=— MeOH/PS=1.000 ol 1o
3 6 9 12 0 5 10 15 20
SN EfE]/d PS5 CBJEE /K He

8 R [EH Xt NaOH/PS & Z Fh CB & 2R HY £211

9 AREERILT CBREEE, FFLERCIF~ZER

Fig. 8 Effects of different capture agents on the degradation Fig. 9 Degradation and mineralization rate of CB and CI” yield

rate of CB in NaOH/PS system

rate at different mole ratios

2.4 NaOH/PS & fZSCPRi5 it Tk P #Y CB

T2 NG Tk S S8 CBIR M S B . R 2 AT, SERR A9 T5 e 3 i T K
COD it i T CB i, X e THAAFE KRB M HMAIY . EHFE CBIRET, A TikH 5%
¥ CB IR WA S B M 3R, 3 4k 570 PS O . bk, DU N T 395 YL 3 b R K Sk
FEX G, F 5 PSRN LA R 0 5 2% NaOH/PS [ it 52 R 5 Y b F 7K v CB By 52, 4% 5%
10 fi7s o B 10(a) FTAT, FE PSEME I K, np WK, 4 CB5 PS AYEE /R L 100 B,
Nog 2L 90%. T AEAH [ R 2140, B AR 2 M0 I X il — 253k el o e e s, BT gy 35

£ 100%(&] 10(b)). X 7% B 7E 1% 1k 57 5 4 1k 71
iR RPN O T, RASHRE N, F%
AAbi 7=, T LLSE I CB S Y W 1 T L
fiit o B4, EC2275 1) i PS 5 CB
B BE IR HLER Ik 10, NaOH/PS 14 £ H Hi 2L i % K
EF 3G, FRFEMACRE2Z . WL, RES
e, EEAA T, LSS A i

*2 ERSRMUEKNSHLLLR

Table 2 Comparison of actual and simulated

wastewater parameters
T UL i CB#J¥/(mg'L™") COD/(mg'L")  pH
SLHCBI 154.9 10.0 532
SEBRTE e K 154.9 700 5.54
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Treatment of chlorobenzene and its stable intermediate by three advanced

oxidation systems
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Abstract  Using the three oxidation systems including Fenton (Fe*/H,0,), ferrous ion activated sodium
persulfate (Fe*'/PS) and alkali activated ‘sodium persulfate (NaOH/PS) to treat the typical pollutant
chlorobenzene (CB), we found there were big differences in the amount of p-chlorophenol intermediate (4-CP)
produced during the oxidation of CB by the three oxidation systems. The effect of the oxidant dosage on the
degradation of CB and its.intermediate 4-CP by three oxidation systems was studied, and CB mineralization was
characterized by the changes of the total organic carbon and free chloride concentration. The results showed that
lots of stable 4-CP intermediates were produced in the oxidation systems of Fe*/H,0, or Fe’/PS when the
concentrations of H,O, or PS were less than 1 mmol-L™" and 5 mmol-L™', respectively. While at the overdoses of
H,0, or PS, 4-CP could be further oxidized and decomposed. Being different from Fe’/H,O, and Fe**/PS
systems, NaOH/PS system oxidation did not lead to the yield of 4-CP intermediate. Being different from the
oxidation process of Fe*"/PS system, the dechlorination reaction occurred during CB oxidation by NaOH/PS and
Fe*'/H,0, systems. In addition, the verification experiment of groundwater in the actual contaminated site
showed that NaOH/PS was suitable for CB removal in the remediation process, and PS addition in batches for
stepwise oxidation CB could achieve a high degradation efficiency of CB pollutants and avoid the generation of
harmful intermediate of 4-CP.

Keywords groundwater in contaminated sites; advanced oxidation; chlorobenzene; p-chlorophenol
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