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m E AESRATZ (AOPs) A MG Ye st B b, RIS EE R 9 (DBPs) B L E 51 & T 2 1%
Ho BRI, & BT (C) il iR L (PS) K& ff 5 J Wy i ad A b 9 1 AL AR R i . 3Lk, R T HEAR
pH F CUXF PS A /E FHALER , I X4 7] RE A S L g 48 E A 17 b o S5 SRR . Rt 4% F (pH=2.5) T, CI il LY
PS J i 2 B HCIO, M\ it 7T 42 3 X 22 i (AN) 19 e fr , B IF A REXT AN #EAT A AU 1k, 16 PSP A
10 mmol-L™ f CI'J5 , AN B ZEBRR T T 47.82%, 1H TOC EBRFAIRE T 9.78%, HEH K 2,4, 6-=F KM%
BHEMAMRE =Y M, 7E9H (pH=7.5) SUPE &1 pH=11.5) T PS H B G898 A 5007k AN, AN Ay LBk 45
BT T 57.90% F1 74.96%, WL TOC BRI 0HIH 7 T 44.98% M1 67.15%, 1 CUMIFERFF AR E . @i mAR
[7) 9 500 %k 2 17 2o R v 4 SR AR TR BE AT T IR, R R PS AEBRE S5 1F T AR MR I [ ik (HOY) . BRIRAR [
(SO MB A H th 3 (0y), HfE M R d i EEEHM I HO- . TEMMELAM T, HEMWE ERER
74.96% I, HO-. SO H1O0; X 4 i 22 Bk 4 57 ¥k 3 43 5y 51.36% . 11.25% F1 9.79%. Xt NaCUPS {4 5 i iy 7= 4y ik
FrY%esE, Kl 2 7 fhebal =, IFFE e al R T PS AL AN B AT AE IR A% . LA L BFST4E oA B T 0 4 4
B ANARAL 55 PS AH G 1Y w8 G A B AR 78 5 By v 95 e s il

XA T mERN; SET A WS R AL

IR, HETFSO,(E£,=2.5~3.1 V) M E AL R (sulfate radical based advanced oxidation processes,
SR-AOPs) Hi- F-H EA S Ao A L) S5O0 s BR824 0 ] 15 7K R T 7K % b B
Rl P iR Sh S Ph ok . W PR E RN Gy ¥, i BB IS pH YU LA AR B SO, Y
HO- i S5 D, SEA I TR v BE A LTS e ™ B 1 (C) S 52 M0 35 7K R T 7K b B d
HEM LR R Z— o KRR & A KA (222 NaCl), HAi#K<1 000 mg L™, #EKH
1 000 ~10-000 mg-L™" A1 7K 4 10 000~35 000 mg-L "B, [EAf, T B4 E K Pl &a K& e, fi
e s L. AR LT . REBE T DB E&A RER CIY, #7592 Br K b 3 b
TEEZECIIEN ., BAMEY LW, CUX SR-AOPs H 8 KL, CIUAE R [ i 5 1 7 250 A
42 B 2% G N Rl RE 23 5 A AR S B IR AR L B IS R RO N RS, AN, CLRERS 5 i i iR 3h A8 Ak ik
b A B TR PR B e A B RO FEAB S U I S KR A Tl A2 15 e i KR, 280 o il B e ik
BE CIriy i, Rk, 780 SR-AOPs A fbAb BESE BRI K A WL RS, T 2% 18 CIi 2,
YWisBEEA: 2021-01-23; KA BHA: 2021-06-28
EEWE: EHZOKEG Y g6 56 B RHE 5K LI (20172X07107-005)
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KF CIXF SR-AOPs A AL A, HErc A # w5 fitil . CHEN 487 38 i 00 1k 2o i iR
B (PS) XiF X ¥2 3 25 HH R P IR (MeP) A2 K s (BtP) A7 R M, 45 R0, A 10 mmol-L™' fiY
ClJ&, MeP Hl EtP (B i 2R 230 53 R & T 22.8% 1 26.0% ., MA 2 38 o XF #0375 4k PS A 1L 2K B i &
B, S 1. 10 A1 100 mmol- L™ i CUJE , KB 2B R IEEARAT &A1k . PENG %P | ik
il 15 Ak PS B g A 25 BT R b HE (ATZ) B R B, S50 51MA 4. 8 120 mmol- L™ CI'J&, X ATZ (9 J:Bx
RAWHEF, HAPIMA 20 mmol L #Y CUJG, ATZ EBRFAEE T410%: H i & F CUxt
PS A bt RS e B I 5E R AT CUMR XS H AR A B L bR 30952, XA A S W L3 A
IO 2o A v AR B T P AR BT R A TR AR BT

RN R BN A VAL TR RS 4 fe Trb Ak, T TR, Ry, By, T, FE
AR AL AT R B A B, A8UE . 808 . SRA=80EM, WASH b
B HERL, K S R B IR BT e A e U ST, ARARGE R R ORI (AN) 1R S B bR TS 49,
it Fe* i b PS S ALK & ZeBk AN, XFASE pH F CIUXF AN 22 BRGS0 FAE LB AT T 0F 5, JF
T A AR 0 AR R 6 S 07 Ao AR R T B AT IR, 3l XA LA (TOC) Yl e 8 58 How™ fk &%
A, FIH GC-MS X Js i o #8 iy v (] 7= By B AT 1T % 0 I M A W7 b HE T R 1) B 0 B AR o
1 L¥E5F*
1.1 MR 5

B (=99%) . S AN (=99%) PR (95%~98%) ¥ T R HADLIZMEAML T Fr. R&
T4 (=99.8%) 1L /K 1 1R V. 4% (FeSO,-7H,04 98%) M T Ky h Kbk 7 | . R T i
TCLRFI A . HIEE (MeOH, (aifk4l) AR T (TBA, (A i%4l) W A Fisher 23 #] . HiBR%E: [(NH,), SO,].
N, N -2 3-1, 40K "} (DPD) FIXF AT (BQ) ¥~ - Ar 4l F [ 25 4L Pl Ak =i R A IR\l o T
47K LRk 18.2 Qrem ™
1.2 LWREBMILWH A

T A S5 4 7E 50 mL bR 6 BB 2R AT, 38 I P VR ) 1 ke B A I b 600 romint AN
F2 R BE 25 °C . 7E A 45 BEEE A 01 mmol-L™' i AN ¥ W Fl— 5 VK B 19 PS I W . i 2 fdf 1)
10 mmol-L™" ) H,S0, 5%, NaOH ¥ K FL i 47 2 r 7 19 pHo S8 J5 A — 28 Wk £ 1) FeSO, 7TH,0 ¥ ,
S 3 i AN XS W pH HEAT IR o AE — 2 BB R TR R B 1 mL AR, MeOH 21k [ iy, SRS
FH 0.45 pm P8 B U8 S A AR/ NI 0 8. Sk T E— 2B B 5E CIOX) Fe? i 4k PS 2 B () ) I 3 14 4
i, f#H MeOH., TBA 1 BQAE N H M3 K. MeOH 5S0;- ((1.6~7.7)x10” L-(mol-s)™") Al HO-((1.2~
2.8)x10° L-(mol-s)™") [z I 3 %6 8 th , TBA 5 HO-Jz W 1R TR ((3.8~7.6)x10° L-(mol-s)™"), {H 5 SO;-
((4.0~9.1)x 10> L-(mol-s)_") JZ i R &2 M, ik, MeOH 1T LA [R] B} i B SO, -F1 HO-, ifif TBA W] 3% #%
PE L B HO- | FHAX 2 Ff ) p 8V K R0 6T B R SR A B B PR TR, AT 3R 00 9 W b 2B i SO il
HO- ., BQ Al LI HH & A 1 3£ 05-((0.9~1)x10° L-(mol-s) ") B KU, A s8e = /D pEAT 2 %, B
SRR R
1.3 S5k

AN ¥ JEE (300 52 2R P SO 5 33% (LC-2010 &Y, H AR B ) Bk pE iy 7 0 8, e Af
CI18 £ (250 mmx4.6 mm), i shHH K L N5 /2% whE: (viv) =65:35), A~ 25 °C, HHE A 1.0 mL-min',
LAME P K N 280 nm. I pH K FH pHS-3C 5 pH - (L& #E) M5 s B A HLER (TOC) A 2 %
F TOC-L # TOC 43 A (H A 8 #EA7 2 5 X T &5 & I %2 , R ] DPD 5 i 2 &y A A%
A G, A6 B I I ' B %) T vk 0 e R R B ] ) D R A R DU R
FFA B FH A (GC-MS-TQ8040) Il 5 1 [a] ;= 4y, LA i &< ak <, dEFE R 280 C, /v ikl
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50:1, fA3EF K Rtx-5MS BI85 AE, AW N 1.0 mL-min '(EFR A, 2 36.1 cms™, WH
oM 5.0mL min', AFIRAE THRFEE MBI EAE R 40 °C, {34F 1 min, LA 10 °C-min™' AY3H T} 2 280 °C,
PA¥F 5.0 min, PEFERFL 1.0 UL, 0 EE 10:1. MS &4 B F I8 i T 25 5 B B I (ED), BT RE &
J70 eV, BRI 230 C, R E 250 ¢, REFK N Q3 HMIEI, HHILE A 35~450,
HHEHE RN 0.25 sk

2 ZER578

2.1 CIRE X Fe*'/PS E & BRI

24 AN & JE 5 0.1 mmol-L™', Fe*" il PS ¥k & 100 ¢
435120 1 mmol- L™ A1 8 mmol-L7' B, AS[E] Cl ik
JEXF Fe'/PS 484k AN RS i WL 1T 1, 5 i i A <
W R X pH VA (B W) bR pH=2.5). & 1 A] ii
H, M CI 4R 0.5, 2, 5 1 10 mmol L™ H
R, AN I 25 B R W T . 24 CIVR % h 10 B
mmol-L™' i}, JZ i 10 min /5 AN 9 2 Bk K H - e ol L CF —e— 0.5 mmol - L CI-
48.77% Ft % & 84.36%. CIAl L) 5 SO;-fl HO- 0%, Sy oo e T mmel-Ler
G ()~ ) & A A A A 3 (L 0 2 4 6 8 10
Cl;-Hl HOCI)GEX (3)~2 (1)) Hl i B 4 (HCIO . BLIHfF)/omin
CL Al ClO)E (12)~3k (15)1, 0o, A 1 F[E CIiRExt Fe*'/PS Bk AN I3

Fig. 1 Effect of CI” concentration on AN

2+ = 1 2 FEL - sk AT
Fe*'/PS S AN (19 2L B2 il A CUJR T fig 22 removal efficiency by Fe*'/PS

3 ARG Y L. SO, fl HO-; €I, Cl;-LA

N HABSL A A ClO™. HCIO #1 CL. A MFFR R, CI'. CL-Lh K HABS A bR 2 09 S A 6 1A L
SO, Fl HO- 5514, Fr LAXT AN 2% B 09 42 #F 7 A J2& th F CI 5 SO, - HO- i 1 A= i 4 A Fh 3 3 1
1. = 10)~(11) H1, ClUAf LATEA 14 #ESO; -1 HO-% % T 4= i HCIO & C10, T HCIO Fl ClO fig %
XTAMARCE R . B (15) 7T H, FERRYESAF T iR A F 2 UL HCIO B A 7E . ik, CIzfk
P DI PS X AN 9 555, Al g2 K 8 A4 B T HCIO, YUAN 55 84 B 5% CIX Co™ Vil Ab i — it g
1h (PMS) FEff A8 Z e BHIR MRS 7(AOT) (52 m, &3 CI il G2 5 PMS Je i A= % HCIO, f#if% AO7 i
R ik o 23 R KB & ), LEL A5V [W AR & 88, A A PMS A fb T B % (MB) B, 41 A 50 mmol-L™'
CI'J5 MB (1 [ i 3 242 551 66 1%, X AT g2 T CI'5 PMS i Ak i HCIO ¢ CL, T3,

Fe** +5,0% — Fe™ +S0; - +S0;", k= 17 L+ (mol -s)™' )
SO; - +H,0 — H* + SO? + HO-, k=200 L-(mol-s)' 2
SO; - +CI” - SO* +Cl-, k=2.7x10* L-(mol -s)™" 3
HO-+CI” — HOCI -, k = 4.3x 10° L - (mol -s)"’ “)
Cl-+ClI" - Cl;-,k = 8.5x 10’ L - (mol - 5)™' (6))
Cl-+H,0 — HOCI™ - +H*, k =2.5x10° L-(mol-s)™" (6)
CI'+HO — HO-+CI", k= 1.8 10° L+ (mol -s)"! ™
H,0+Cl;- — CIOH +H* +CI", k = 1.3x10° L - (mol -s)" (®)
Cl; -+HO™ — HOCI - +CI", k=4.5x 10" L-(mol -s)™' ©)

CIOH™ — CI" +HO-, k=235s"" (10)
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ClO, +HO- — ClO; + H*, k=4.0x10° L - (mol - s)™" (11)
$,03"+CI"+H,0 — 2502 +ClO™+2H" (12)

S,0; +2Cl~ — 2S0; +Cl, (13)

Cl, (aq) +H,0 — HCIO+H*+CI", k=5.55"", E((HCIO/CI") = 1.48 V (14)
HCIO — CIO™ + H*, pKa = 7.54 (15)

2.2 CI'7E Fe’'/PS & R7 & # B & B HCIO B34 iE

1) Fe**/NaCl Fll PS/NaCl X} AN EBRHRAMm . Sk 7 55F CIUNA Fe*'/PS # #& 1 4= i T HClO, 4
M % T #E Fe'/NaCl Fl PS/NaCl f& & Ht AN 1Y K BR R AR O, 25 WA 2 M IE 2 AT, 2 H
PS o Fe* A 7E I, AN FEARAN KA LB, A0l

" . . N e 30 -~ ®- Il mmol-L'Fe* = - 8§mmol-L"'PS
EHET PSAEWRE, NEXT AV IHTT A —#— 0.5 mmol - L CI-(Fe*/NaCl)
A . w . —%— 10 mmol - L™ CI- (Fe*/NaCl)
1t . TSITONAKIZEU'I R mF5 8, ® i T 0 — 0 ol - B Cl’(IfS/NaaCI)
N 24 X | —&— 2 mmol - L-! CI-(PS/NaCl)
PS 56 HLY 0 = i R 5 A%, H Fe* il NaCl §— —=— 10 mmol- L' CI (PS/NaCl)
R B A7 AE X AN 1 5 BRI FEAR B 520 . 1 24 %
HA NaCl#l PS [A] A2 7RI, wl LUE i AN #Y Z
Xbr, HREEE CUMREEM TR, AN P EBRRD
R, M ANWRE N 0.1 mmol-L™', PS ik
B 4 8 mmol-L™', CI'¥ & 0, 0.5, 2Fl1-10
mmol-L™' B , /& i 10 min 5 AN B 2 & & i 2 iz il /min
2.95% L F+E 50.77%. VI F2ERFWH, CI{Edk 2 Fe*/NaCl 1 PS/NaCl % AN 2= [ i 221
Fe?'/PS Xt AN £ 2 H T CI'5 PS 2w A2 i Fig.2 Effect of Fe*’/NaCl and PS/NaCl on
T SEARTE Y AN removal efficiency

2) IEPEY B T R SE 8 . 7R Fe®'/PS/NaCl v ot F2 Fh s in B i & 7 K55 MeOH, 3+ 7 ) MeOH
SR S N 2 AR B SO AT HO: o 43 3 s il 0.1 mmol-L'AN, 1 mmol-L™" Fe* 1 8 mmol-L™" PS,
SRIG A 0.5, 2 Fl 10 mmol-L™ NaCl, Z5H & 3 fron . Hoas (18R LI Fe” Al PS. 11 & 3(a)
LD, 400 A MeOH J5 , Fe®' /PSR & X AN By £ B S sl FEAIL, S 10 min J5 AN 25 BR 3 i
50.65% AKX ZE 16.24%, W] UL Fe*'/PS4A F i = BL4E H (1) /&£ SO, -1 HO-, X5 CHEN 45U [l iff 5% 45

100 100

—— 75

80 - —@—0 mmol - L' CI-
—&— (0.5 mmol - L' CI-
—¥— 2mmol - L' CI

S 60t L O g
W: —4— 10 mmol - L' Cl "
40
Z
Z Z
20+
0
0 2 4 6 8 10 0 0.5 1.0 1.5 2.0
2 o7 Bst ] /min NH, ¥ &/(mmol - L)
(a) B MMeOH (b) #HINH;

B 3 R/ MeOH FINH;/E CI %} AN KR A£G
Fig. 3 Effect of CI” on AN removal efficiency after adding EtOH and NH
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B —3%. CHEN %7 HF|H Fe™ I fk PS 84k LBk 2,4- — SR A LR (2,4-D) B A &KL, 2,4-D I I fiFk
FHIESO, F HO-MEH . A& 3@ W] LA, 7 Fe*/PS & R H il A MeOH Hl CIJE, AN [
EERFZBW T, HBEE CUME R3S R Ih &, X R B Fe*/PS/NaCl & 2 rh AL AE 1 T SO, il
HO-, [RIAHA= i T HE H A 3628 p9 E6 ) (i HC1O)., CHOI %51 i F 7K 81 77 25 1k 16 Ak 1o 7 i 58 1 fige i
I A(BPA) Bt & B, CURYIN AR LI 2 PS B BPA, X Al fEJ& S i F2 Hh C15'PS Sy A= il i 51
F H 3 AR i PS A 20 R N AR R 2 1980, -0 FARTFS A MeOH J& CI B2 {2 AN 11
FB, BRI ZSO;MEH ML . 1E Fe*/PS/NaCl Hhin A NH: (7] F A/ HCIO 4 ¥ K #1 2%, i
NH; 7] A5 HCIO % A5 B A i i, T AU e #9846 3 M 55 7 HCIO . 2 W3 #2 ep AiAL 1 mmol-L™!
Fe’*, 8 mmol-L™' PS 1 10 mmol'L™" /) NaCl, JFf¥S AN [F] ¥ B A NH; ;- [ i 8 min Ji7 25 5 WL ] 3(b).
H1 & 3(b) I, MANAR RN NHG , AN I L BRBEAL. DLESS R LM, 78 Fe*/PS (R &
A CUAl i AN 19 2:B%, X & F CI'5 PS 76 & b ad A v A= i 1 HCIO, A F1F AN 1 2565 .
3) SN R i B A . A T 20 e

Yo CI5 PS 7 i ik 8 o A A 9 7 1 R

HCIO, % JZ B i F o B9 W 8 4 (B 4% CL,. S8

HCIO. CIO) 9 A it i (h CL, 1) i 47 9 52 £ 4l

7€ 8 mmol-L™ PS H i MHE BE M 0.5, 2. 5. 10 g: \

mmol-L™' i) CI'Al 0.1 mmol-L™" iy ANCE ¥ i ;—%

Fe™), SN Je Ui 88 Sk BE an &1 4 B . R4 oo

AL, B CUUCIE TF G U 4 A ey BN
B L, X HEIEW CIY5 PS e b ad 2 A 05 2 5 10
T HCIO. WL, ZEMtES M R, ClAENS Clikimmel -1

TR A B AEIEE R HCIO,

2.3 pH Xt PS/NaCl [z R i3 32 B 52 1
pH 1T LS i 424k 35 7E W 5 9 A 1% (SO, A HOY) LU K 15 e I 45, IR, ¥ pH o PS AL

AV EE MR, DR R R, SR RIS pH(pH by 2.5) B, CIAl LIS PS i 2k

B HCIO. AN HIF 5T 4k 2% 76 HoAth pH 254 F CIXF PS A AL i B A S W R AT 0F 9 o b e S A 1 % o

VSV (PBS 22 ) b B s X B By 3k i il ARG ), AR S5 R FH NaOH il H,SO, 11745 52 b 7% T 1)

pH. B A M5 KB, F/PSTEMRIE KT

Fig. 4 Yield of reactive chloride species in PS/CI” system at
different CI” concentrations

100 - @ pH=2.5(PS) —O— pH=2.5 (PS+CI")

X A5 WL SRR B s T 1 AL A A TS (PS)  — pH7S (PSHCH)
(pH>4.0), AT Fe? H-EFe*tas & A2 T e T ek 2D , 80 | —@—pH=11.5(PS) —O— pH=11.5 (PS+C1’)

H 28 i Fe® il Fe™ By 2 S Ak -5 W, AT = 2
PS Y % AL % 1 [ AR . 2 AN Oy 0.1
mmol:L~'«~PS ¥ & & 8 mmol-L™'. CI'H & N
10 mmol-L™'. pH % %l K 2.5, 7.5 1 11.5 i,
AN BRACR ULIE 5, BB S AT, FEANHR
IS I, B SAEA R T AN B EBR, 5 Fe®
FAERS pH VR IRCR 58 e Ml e, A7 WF 5212229
W R, BRE 5% 1F RE 9805 1k PS B A DLW o
2279 TR, FERRPE AR AR T CIRE RS 23 AN Fig. 5 Effect of pH on AN removal efficiency in
MR T RO B AE R T HCIO, 1 HCI0 NaCI/PS system

AN R2/%

JZ 7t} ] /min
5 pH Xt NaCUPS &% AN B0
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S PR B, BEAE pH A TH 2 R R 10r
CIOHI H', H ClO ' H ikt (E,=0.94 V) Z /)
F HCIO (E=1.49 V), i A 5256 vk B 2%
R HEAF T AN A, 7] ULIF A& HCIO B
CIOTER R 25 3R . #— 2 X AR pH T NaCl/PS
N AR R A O A R T, S5 R
K6, HEI 6 AT LIFEW, M pH KA 750, &
N AR AT AR A B S A B, T AE pH=11.5
IR B PR B B AE R R, LS 25
ALOL, € pH A 11.5 B CIXF AN B 25 B R K
TpH A 2.5 IO RBRR. MR RY, 7 T s i
oo B 25 0FF . CLA5 PS 2 R T I 36 4 Fig. 6 Yieldof free chlorine at different pH
ZAMSE A I 100

I B H B KGR 5 AN [F) 2 0 %
(AR TR, AT LA SRR 2 104 2R o T B A 1 1 7
H 5L F VR IR A A2 AE T DARE IR 1A ph 2
XF E bR A PR S 0 RN R . BRI, A
AR AT LA SH ) 22 4 0 2 7 A4 8 v il B AEAE
IPEE A 5L AT 5 E R I R A T
JT ., 7E pH A 1158 ) 2 W Hf & i ¥ 2K 5| -
MeOH Fil TBA, I i 45 B W1 7. 4[4 7 77 ) . )
F W, A TBA J5 AN [ % R 74.96% ZH BQ TBA  MeOH MeOH+BQ
WE 25 23.61%, ] U S i 1 A o HO % AN fY 25 7 AEIBEBEZKFX PS/NaCl £ AN B 5201
I;%ﬁ 51359% E/‘J ﬁﬁkﬁo j]l]/\MeOHE, AN E/‘J Fig. 7 Effect ofvari(.)us rac.iical scavengers on the AN removal

efficiency in PS/NaCl system

EBRE TR 12.36%, ] W)z Wit 72 H S0, %f
AN W EBRA 11.25% By oTikes . JeAh s SR B IA MeOH Hl BQ J5 A58 24 T AN 1y LBk, H
BeT WL, AR AR R R A TS R AL W A SO, -, HO-FIO;-. &3 8 1505 -%F AN 1 2B h
9.79%, i &l 745 E AN A BQ J5 O;-XF AN 4 A B BTk %k 24.36% . X FIHESE HH T BQ 5 PS Z[i]
19 S e

M S ATLAAS Y, TERRIE ST, X AN KBREE FEAEH MR CUo MifE M stk 55T,
XF AN ZBRike 32 ZAEH 092 pH, 1 CUAPE 2 I AR 55, 78 pH=11.5 B AN B9 K BRRIEDN CIR 5 2
A KA AE . FURMAN 2608 [GRE & B, Bl 36 Ak PS 8 Ak 5 BRA I B9 = 24 FH A9 )2 SO, -, HO- Al
05+ MiXfFS0;-. HO-FO;-By 4L, HETAN EEA 2 Fiie . EmE 44 T PS K A sliHOL (X
(16)), HO4k2E5 PS Jz i A iSO, - F1SO; (X (17)), SublE sy, HO# &AL Ko, A RAYSOo; Kb
Iy 5 HO I B AE i HO-(3X (18))27; PS K fift 4k /i SO HLO,(=X: (19)), H,0, 5 HO J i AE il HO; (X
(20)), HO, 5 H,0, Jx b A4 i HO-F105-(=X (1),

WeBgE(ACL ) (mg - L)
N

11.5

60+

40t

AN/ %

20 -

S,02 +H,0 + HO™ — HO, +2S02 +2H" (16)
S,0; +HO,” — 0;-+S0;-+ SO, +H* (17)
SO;-+HO™ — SO> +HO- (18)

S,02"+H,0 + HO™ — H,0,+2S0> +H* (19)
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H,0,+HO™ — HO, +H,0 (20)
H,0,+HO; — O;-+HO-+H,0 (21)

24 CI'3fPS REIFESH AN F1 TOC ERRHIE
R T RS CUAE I AN LBRAGEI AT, X AN & (R AR, XS 72 H 59 TOC #4517
E, Hof s R AE AT 0.1 mmol- L™ AN, 1 mmol-L™"' Fe**, 8 mmol-L™" PS I 10 mmol-L"' NaCl, Jz
N7 B IE] A 8 min, SZEGEE R AN 8 k. R 8 W LATFEEAS Y, Fe?/PS Xf AN [ 45 bR 3K N 48.77%,
TOC £BR%E N 41.66%, ¥iHISO;-Fl HO-HREW 1L AN, T 7£ NaCl/Fe'/PS [ AN A, AN A9 ik J
BARFEAR T 84.36%, {HH:th TOC HFEMK T 56.35%, 1% % WH MR CIAl IR EX] Fe*'/PS X AN (1) %

/N T N 4l | ? E: ’{: = A y 7
Vi, {E3F A BN L BIR 97 4t % CO, A O, A 1°°
CHEN 45 PV ] F ik 44 2K 48 1% 1k PMIS B[] B & ol N TOCKER “
B, YA RN R I A —E i 1 CUJG RE % .
BRI AR ERE, HRMIKRPH G e g 19 %

> > N N & N 7% >
TOC I ALBEIT. M S FIRFATLAGH, Xite | |/AN [, &
MRMEAAE T, AN ZBR AN 61.77%, TOC iy K % &
F %Ak 9.78%, I UL, PS/NaCl {& & K fig 20+ Z§ 20

N . N
AN AR . TERER P 4 4 T PS 1] LA .
PIXT AN B8 e, 78 P &4 (pH=7.5) Fe*/PS  Fe*/PS/ NaCI/PS NaCLPS NaCl/PS
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Effect of chloride ions on the oxidation of aniline using persulfate
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Abstract The formation of halogenated disinfection by-products (DBPs) during organic pollutants degradation
in advanced oxidation process (AOPs) has raised growing concerns. However, the detailed roles of chlorine ions
(CI') in pollutant degradation by persulfate (PS) remain controversial so far. Herein, the degradation
mechanisms of CI” on PS at different pH were investigated, and the pathway of reaction process was proposed in
the presence/absence of Cl. The results showed that at acidic condition (pH=2.5), PS could not directly react
with AN but could active Cl to generate HCIO. The removal rate of AN increased from 2.95% to 47.82% when
10 mmol-L™" CI" was added in PS solution. This process would be helpful to degrade AN, but it cannot
completely mineralize AN, and will produce 2, 4, 6-Trichlorobenzenamine and other chlorinated by-products. At
neutral (pH=7.5) or alkaline condition (pH=11.5), PS alone can effectively mineralize AN and the impact of CI”
became negligible, the corresponding removal rates of AN increased by 57.90% and 74.96%, of TOC increased
by 44.98% and 67.15%, respectively. By adding radical scavengers, we proved that the degradation of AN
occurred as a result of reactions initiated by SO,, HO-, and O; at alkaline condition, and HO- played the
dominant role in the degradation process.  When the removal rate of AN was 74.96%, the respective
contributions of HO-, SO; and O; to AN removal were 51.36%, 11.25% and 9.79%, respectively. Based on the
analysis of GC-MS, 7 major intermediate products were identified in NaCIl/PS systems. Tentative pathways for
the degradation of AN were proposed. Our findings may benefit an improved understanding and optimization of
PS-associated AOPs for pollution control in real environmental towards high sustainability and ecological
security.
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