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UV-LED/NaClO J5 ¥ [ fif <8 2% FE IR By i F2 v ok it
Xt H ER AL 25 R DT MR R B e e RN, 2

BEMA, BRR, FHERPE e, E@mEL SR, HE L
LBV T 2B KR IRIR SRR ST A, JE 1) 361024 2. 8 K EIHE A SR E ALK E, HI) 361024; 3. 47
TR+ KR TEZEEE, BN 310014

B E CERRK RIS AN (OPP), LI UV-LED/NaClO 5 i MMM T B, %% 7 CO,>. NO, . JEF MR
(HA) %F OPP (& 54 , 828 T HO-. UV-LED. NaClO Fl &4 A M (Cl-. ClO-) 25Xt LB TTHR 2, &4
W fige 7 ) 42 11 AT RE A OPP R M i 4%, R FH 35 1k 25 22 VA a0 B o0 7 Mk sk iy 3 i = 4 . S5 R RW .
pH=7.0£0.2. OPP %] 4 ¥ FF & 3 umol-L™', NaClO=40.3 nmol-L™' & 4 F , KN [& 41 43 9 25 B ot wik K /N W5
C1->NaCIO>UV-LED>H: il 4 43 (CO, ™. CL . O % )>HO->CIO-, CI-%t OPP 2= [ Tt ik % K 4 31.13%; 4 CO. 2 Al
NO, ¥ B H1 04 % 1.0 mmol L™ B, 0 — 2 S5z o7 38 38 5 B (k) 2 W38 K, CLA9 AR X 5T 8k 43 551 % IR 30.059% Fi1
23.60%, FoAULZH 53 Ay AH X TR A 5054 A0 72.10% F15.889%; HO-F1 ClO- A X ST Rk BE COZ #& = ny s fn , 42 5
1% 4.4% M1 5.4%, Bl NO, F & (934 I, AHXT 5Tk 43 5135 0 16.9% F19.00%; Bl % HA It & & & 1, OPP &Bk
8 00 A BG5S TR AL 43 9 AHO BT R N T R AR, LM R 5 B 5, A X STk R R 31.3% R &
254%; By atEMBsaEN Y EINL TR THEMER, FF3mnf k8 KkE. HILTH: UV-
LED/NaClO J5 ¥ 7] LA 84 2 B OPP, CO,” fl NO, AJ {2 #f OPP 5%, 1M HA &4l OPP £Bk; B&fE =9 LB KT
REGRTS YW, R AE K S 7 B () ] B A AT B 4 0 s ELAT B TR 000 B 5 19 7= ) 1T BE R P7(C,H,O,) Fl P12(C,H05)2 Ff
WEA T Y . AT 5T 45 0o #E— 2B #8 9% UV-LED/NaClO J5 ¥ [ fift /K 3R 885 b s Qe iR it 5%

K##iRl UV-LED/NaClO; ZFZEIEAE ; MXFoimk; mHE%R; Aht

2 i FIAS K 3 (pharmaceuticals and personal care products, PPCPs) 1E & H SR 3R 5% v B A 1 HE
ARSI -2 24 T5 4 W, H B S AR W) BT R K e L MERE R L R RS R M e R R SR
RS (A ALK Ab 2 Bl DL 5B, RBIE A A RS R R A A SRK IR, ™ 8 A5 3 K PR 8E i it
ARG eaMs BHETK AL PPCPs L8R 7 i R YR | AWk LU TR 5 &
B 0 5 9 4R A7 P UV-LED/NaClO J5 ¥k & — Fh e T 5 Bl R 1 = G R . ©A e L0,
UV-LED/NaClO J5 ¥ Al = A4: #2455 [ 1 2 (HO-), 5 H Hi & (Cl). S %A H i1 2 (Cl10Y), % A il £
(O) e AR AR A 5 (CIOH) 55 Z M4 Ak M A i 56, Horh HO-Sh ok #e v e, & & A i 5
Wi EEA: 2022-12-09; A AHA: 2023-03-07
ESWB: ERARPEELE I LI H (51878582, 41801219); WAA RBHH I RIBI S RBITNH (2021Y0041); fREA HAF
FEATRIWUE (2020101256); A AR 200 A A SR RITE (JA14227)

E—1EE: Bk (1998—) , B, WLATIELE, 1430412471@qq.com; RIBEIEE: EHM (1979—), HB, #i+, BFsH,

leetsingsong@sina.com
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(RCS) M e Fe kit . Pk, WA UV-LED/NaClO J5 ¥ ATl [l A9 £ B oimk . Kb e P& H
b4 5 1 5 AR AL e R Tk R LR X

UV-LED/NaClO J5 ¥k F 2@ i il . &AL A B e 56 00 55 O SOk B i1 4, HEh RCS #E K
A A R i B n] e i R EAR R WIE . SR IRGED, UV KRR IS AR i — SO SR PR A SR A i
% Z % (HANs) < fR B (HKs) F1 = 48 fil§ 2 /1 B¢ (TCP) 14 7 & 7= % (DBP) 7= 4 . Rk, fEA4l ] UV-
LED/NaClO 75 ¥ 2 b5 Y Wy i o f v, v 2 M 1 28 6 KA 35 I 7= 0 1 26 R TR B A2 31 56 . (R
TEM = WEHOLHIE 2, SRR AHE, S 850" Y5 5800 8]0 5C LI X . P
I, i —2P JE UV-LED/NaClO J5 i [ fif 15 ey o B v A= i s Ph s W A B L. K
EPA #2 ) —Fp 3L T A= 9 35 M 52 56 A9 35 1 % 51 (toxicity identification evaluation,  TIE) P-4k £ R &k & |
TR RE NS 2 BE A BE Y TR RIS RN YR B, O IR SR S AR AN 2 (R] Y 56 R

A Jy —Fif $1%1 iy 25 PPCPs, 4B 7K 3£ %K W) (o-phenylphenol, OPP) 7£ 2017 4F i {H 5 10 4= 20 41 [= b
FERE WSS B R 3 RBUE Y 2 — . sk 550 >R H UV-LED/NaClO 77 iAW1 A0 i & T HO- . Cl-il
CIO-5 OPP ) 4 Je i R H4 . BIBF CO . NOy LA K KARA HLIT (NOM) 457K it S0 A [ 41
53T WK 8 5 T 200 i DL 4 T

ABF5E L OPP Jy H AR5 4 ¥, % H UV-LED/NaCIO % & 5 ¥, 72 91 % %5 CO> . NO, LU K
HA %5 [H 2 5T OPP [ figf 2o 72 o S [6] 40 B STk A S 1AL, AFF 95 R 58K A o OPP 25 Bk B S [] 4 43 14 5
ik, #ED OPP 7£ UV-LED/NaClO J7 i H () B fif i A, VA% % OPP 2 A% v s W i 3 A8 b 3 T 75
PR B VAR (TIE) 5250, i P ROw 5 =9 . I S S R, DUy & mvrAh
UV-LED/NaCIO J7 12 [ fift /K P 355 vh (it 15 Y 40 4 AL 3 08 S 43 R S et 5l o
1 SLIgEy

1.1 #MR5MNEE

OPP(f% [&] Dr.Ehrenstorfer 23wl , 4 f£>99.9%); ¥V T KB (Salbutamol, SAL)(#E [E Dr.Ehrenstor-
fer N F), 4l >99.8%); < & (CHNO,) ., ®fE — & 8 (KH,PO,)(HPLC %% , ' [ aladdin); Z i
(HPLC %, f#[E Merck). KK (nitrobenzene, NB, 99%). 7 Hl[iZ (benzoic acid, BA, 99.5%). *f
T HU A FETK (1,4-dimethoxybenzene, DMOB)., T B (tert-butanol, TBA)HPLC %, %% 5056 L
A BB AR 2N )Y A BREN (CP, THEYES =5.2%); BioFix® Lumi Multi-Shot /4 - 41 B S i is & ; &
4 B (humic acid,” HA)(E J& # FA=90%). Na,S,0,5H,0. K,HPO,3H,0. NaHCO,. Na,CO;.
NaNO,. H,0,. HCl #l NaOH ¥ 0 73 Hr&li; 5255 = H /K30 Mill-Q B 4K (<18.2 MQ).

LC-20A. B R0 AH 2,35 % (shimadzu, HA<), SPD-20A & AHS I &% (shimadzu, H7<); LC-MS &
A €0 3% T 3 056 A (Waters 2489, 3£ [H); & G 4H T8 B 14 A I AX (LumiFox6800, R I B A F} 2% 4%
ar); AT AR (DZF-6050, LEREA); 4lisKHL (Milipore, 32 [E); 4 fH iR HESF (HI-6A, VLIR
S IZ AL $8); pH T (Buteveh, Z2[E); UV-LED AT (FIICEERHE , 1=278 nm, B4 100 mW).
1.2 EWHE

LA B T B RS LA SO A g T AT o SO 2 g BB R T B R R A AR R R A R
AT BT ROV AR AR N 8 IR UV-LED /NT ER OG5 0.33 mW-em ) 8. 25025 5 WA 1,

VW pH SR 0.1 mol-L™" 1Y HCI 5 NaOH 5 . SCEe i}, Se4%hnE &%) NaClo % (1~7 mg-L™),
FRIFJE UV-LED T, FEBCE 09 BRI E) A, dERR I 3 mL ZKAE, 28 0.1 mol-L™" 1 Na,S,0, ¥ K It ik
B 5, BBk ) 4 OPP Mk B . S v B A7 RN S FE AR F) S fF R B2 5000 3 9k, 45 B 31ME .
e TR S T, R KA A AU, HUER S TR AR TR T, FH W
BN (DMSO) E 45 % 100 pL, H5Ji 38 5k [ AH A2 OR8] 74 5 5 TI% A6 J5 A9 HLB /ME (6 mL, 500 mg,
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CNW, USA) H, JfH 10 mL NERES -
1.3 FEMBEHEMNNE

D) sh S50 K . HEiiED, NB 5 HO-H
A — M RN (29 N R Rl 3.9%10°
L-(mol's) "), K 525 DA NB fF 2 HO- 1y 4R
&% . T UV-LED/H,0, T. &5 F1{U 4 HO-
H oA R, H O 1,0, 6 ik & BR NB M
OPP, {H UV-LED W Ll B #2 5% fift 2 [k OPPY,

IR
PRI, 7ESBLRZ F, NB HI OPP ) £ Bk ik Bl 1 UV-LED e =
AP LK (1 = ) 7V (1 = 2, nJ Fig. 1 Illustration of the UV-LED irradiation apparatus
1% HO M R 25 e B % HO- 5 OPP 1 — 2% )2 )i
HARHE R
kg = kuv.iep, nB + kuo., nBCao s ()
kopp = kuv.Lep, opp + kuo.. 0ppCuo s (2)

KA ;g Tl kope 9 UV-LED/H,0, B fif NB Fil OPP i 2 H1 i1y 8l — 28 31 J1 2% % B5 kyyep, i A1
kuyvren. ope M H7H UV-LED F¥ f# NB 1 OPP [ 4 — 2% 5 J1 2% 85 kuo. ws M kuo.. ope N HO-5 NB,
OPP 1) R N R H H; Cryoqe N HOTE IR I FR S W JEE

i T UV-LED B84} NaClO i # &4 i HO- . €1, ClO- & CL,-Z8 5 Ak H i 2654, B[Rl ifs
Jin TBA 1 NaHCO, ¥ K HO-. CI-, ClO-} Cl, -, NaHCO, fig 5 HO-. CI-Fl Cl, )% I A= i, CO, (X
3)~= (5, 1 COy & —Fh m e Btk 3L, AT 5844 5 B 13 A k& s e ™, B
[ B A SAL LAHER: CO, %} OPP Z= B i 52 Mgt

HCO; +HO- — CO; - 4H,0  (k=8.5x10°L-(mol-s)™) 3)
HCO; +Cl- =5 CO; -+CI"  (k=5.0x10°L-(mol-s)™") 4)
HCO; +Cl-,~ > CO; -+2CI" +H*  (k=8.0x10" L-(mol-s)™) )

£ K Jil UV-LED/NaCIO J5'i% 25 Bt OPP i # b, B 4% il NaHCO,(50 mmol-L™) &5 [l fif 45 Jii
TBA(100 mmol-L™") Fil'NaHCO,(50 mmol-L™) ¥} OPP Fl SAL 1 W fi# 1 J1 2= B 43 3 £ o B L (6), =X
(7 K=K 8). K (9

C
[OPP],
—In = ki obs = kuv-Lep, opp + Knacio, opp + kcio, oppCicio., +kco,-., oppCicos- 1., + Kother, opp 6)
|OPP],
C[SALL
~In——= = ks o0s = kuv.Lep, saL + knacio, saL *Kcio, saLClaiol, +kco,-., saLClcos-1., T Koter, saL (7
Cisau,
ClOPPJ«
—In C— =k, obs = kuv.Lep, opp + knacio, opp + kcos-., 0ppCicos-1, + Kother, opP ®)
[OPP],
Cisav,
—=In =ky, obs = kuviep, saL + Knacio, saL +kco,-., saLCico,-1, + Kother, saL )
[SAL],

' Koper, opp T Kogrer, sar, 0 H At A B V8 KB 5 14 41 43 %) OPP Al SAL 25 Bk 1 48 — 2 gy g 24 L
B ke HIABLLST (CL,- . O, CIOH-) X OPP (W FEf# 5THK s Croppy, F1 Cioppy A OPP 1E ¢ B 2| K ¥ iy
BRI BE 5 ki s Ko nes Ky ons A1 Ky s 2301 A SAL il OPP 7E A [] % 14 F B9 48— 9 8l 1 2% % %
kUV-LED, OPP kUV-LED, SAL *l] kNaClO, OPP kNaClo, SAL ﬁ' %IJ j‘j $ ﬂi UV-LED ﬂ] $ ﬂl NaClO F% % OPP ﬂ]
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SAL HY 4L — 4 50 J) 27 3 R 40
1% 15 2k 4 hn NaHCO, 5[] if 4% Jin TBA F1 NaHCO, 2 Fi I J I 14 13 1 20 588 40 — 2, D06 <7 =X
(6)~2X (9), 52 (10) A= (11), MIMIRAE ClO- 5 OPP 1Y 2 S5 i 38 52 H 45

k obs -k obs
Clatoy, = =2 (10)
kClO-. SAL
k obs _k , obs
kco., opp = % (11)
[CIO- I

B2 (1) A R N A RN A& NB. BA. DMOB. OPP [ UV-LED/NaClO J5 ¥
] I e ) 122 A HO- . CLAT ClO- AR S B % 55 OPP ) 4% I I 1 3 500
14 FRIKREZEXEES TEBE T

il 3 pmol-'L™ OPP, NB. BA F1DMOB ik, #7 5u4f5 fie# iRl NaClO ¥4 40.3 nmol L™,
TEMI B . NOM (IS scib b, %)%k OPP Ml NaClO f8 ¥ J& 2351 553 pmol-L™" 1 40.3 nmol-L™!,
FHBE R 22 w50 pH #5076 7.040.2, 43 H14% /il NaNO,, NaCOj. HA DL % %< NO, . CO,> il NOM HY
W FEARESEPRARIR TS, AR50 %t 25 Bk OPP 4 BTk SE 56 25 4 R , 74 OPP Al NaClO fY ¢ &
3 3)°A 3 umol-L™" #140.3 nmol-L™', pH=7.0£0.2,
1.5 OPP REFE =47

K F HPLC i OPP, NB. SAL. BA flIDMOB, KiillJ 43514 254, 262, 223, 230 F1225nm.
WA A 25 K (KA HE)=60:40, SAL F1 BA [ 7K 143 %1 A4 7.5 mmol-L™' KH,PO,, 0.02 mmol-L
C,H,NO,, ¥i#} 1.0 mL-min™', R4 40 C, #EFEEE R 10 pL,

K F LC-MS #:1l OPP P& fif A= i il ) 7= 9 . LC-MS 542 (115 4E Insertsil®C-18(4.6 mmx250 mm,
5 um), AR ZHEK ARFLE)=60:40, i K 0.5 mL-min™', SEEREVENL; AR 30 €, HEFE
TRFA 10 uLs 20 B R HH I /4 BT B2, B far B m/z h 50~1 000, @H RS &0 BT
J5 ESI, MBS HLE N 4kV; Bk 4 275.84 kPa, B )E K 206.88 kPa, Hh i) fif 4 <& <K N
h 41.376 kPa, #5500 °C
1.6 FMHIFMHGE

1% 2 PEAE “(toxicity identification evaluation, TIE) 4235 [# EPA 2 H iR EPEAGFE RIK R . %
5k DA YRR S0 R Bl ANUREIEAG B B0 L W, CRE M A B R 54
RUREIAI Y G R o BV PRk R DG A 18 S 56 J7 i, AL A LumiFox 6800 & ' 21 B 25 14 M 00 430G N 45
i 0 G B o 1 TR WA RO BTG AL T 0 A2 9 96 Y 5 1 B BRI 0 KRR 1) & D' i B E AT
Eb, R AR AOESR B A sl i B 50, DA 06 R0k Fm AR R st m A%, TRk =t (12).

IO - Isamp]c

I= x 100% (12)

A T REHR B RARX I35 L)\ L 23900 25 LU K AR B KOG L

e Wyasidle B A U7 2% (SOS/umu) S A I 27 4 it 3 AE W1 ) DNA, 7557 A2 i 2R (SOS
response), ;= A B-21 FUBH AT B 3L 5 UmuC FER ARG, DT AR 405 40 B A8 B9 B-21 2L B 1 i 19 5%
HEHIET DNA SZ 4 R BE 1Y 75 7% o SOS/umu 1IN AT 2 BESCHER iy 7 LU FEAR LS, B4, 4%
HATHIHIE T30 C PR A T EERMAETERMN LB i FAS, |REGHF: A5, HTGA Kk
M REBW, BHE Assum N 0.05~0.09, FF 37 C FIREGKFEFE; 1505, FEFRE RS LS RK
FER A, JF T 37 CTFIREGEFR; 2h)5, W8 ZH D Asgs . 7 BB 2% W 5 Z-buffer % W
(0.06 mol-L™" Na,HPO,12H,0., 0.04 mol-L™" NaH,PO,-H,0. 0.01 mol-L™" KCI, 0.001 mol-L™" MgSO, ¥
T 1000 mL /K). - = % KL K il iR G4 (SDS). AR G 450, I U 4B 6 & By B-D-F FL A
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(ONPG) ZZ W, T 30 °C T # 20 min, FHIA Na,CO, i, 1k, FREAR I 135 Wi
fE 415, 570 nm AR IOERE, TR B2 FUME N 1 (X (13) ).
8= (A415 o = 1.75A570 m)
tVAsos om

K: g U B 0GR ;s ¢ VAR S BB (B], ming WOk SO0 BEVRCTE S €0 AR R AR R A R
Asos i~ Auisoms Asronm 774 595, 415, 570 nm P 1 FE(E

K XAD-8 B g HE 43 85 OPP K Hi& A 7= ), XAD-8 B RS H: Sy v S APk A9 R AL BB A, X b e
FEEW AL AR BE T, KEESW IS IS, Ve B . MR TIE L 25, A 8 KH
W IR E LS, 2L CEIK IR B)=0% ., 20%. 50%. 80% 1 100% JEATPEM > 5, 28
BN 5 A543 5 FRic A D1, D2, D3, D4 il D5, #4455 MHEARFL (200 mL).
2 ZFBR5E
2.1 KR LR OPP B2 M

1) B8 7 X% OPP & [ b B rf AN [ 40 43 STRR A9 52 0 . CO 2 DLAY H FH 2RI BR A, AT 5 HO &
AL, AR BT AR T HO- 1 R s 6 1 CO, - A B 36, MU Al RE SRR AR TS e M B 3%, Bk, A
WF 5% % 58 17 CO X OPP £ BRI 52 o 4 & 2(a) T/ . 24 COZMRE 0 50 0, 0.1, 0.2, 0.5 Al
1.0 mmol-L™" B, k&, 479l 0.275. 0.483. 0.675. 0.867 A1 1.297 min ™", k. K CO,> ¥ 3 11 4 in 1y 434
K, # CO> % OPP L AL #EM , {H HO:- .~ ClI-# CIO-#Y AH X BT #k 20 43 S FEAIK T 4.400%
30.06% F1 5.400%., CO,> ¥ B 4y 0.1 mmol-L™" B} ;. HO“FI CI-AY H X%} 5 Bk AL /5 0.60% F1 1.2%, Ho A4
53 (COy -, ClL-. O+, CIOH'. CO, -45) (1 AH X 51 ik ) i 5 0 14 16.1% 34 2 88.2%., X2l hy, 7
UV-LED & & T, CO,> 43 5] LA 8.5x10% L<(mol-s) ' 1 2.2x10° L-(mol-s) "' ity Jz I 3 2K 5 %5 W Y
HO-F1 CI- & N, Al COy ™, BB W T HO A CLAVR B T RE, CO, Ik Lo, S5 H A4l
Sy W TR BT

NO, & —FOCEY B, 78/ REBT, J6f#h NO, B NO,-, #miiEkR H o5& &L (14) Fi=X
(15)), [aIEF = Az i B2k 25 0 AT A i HO- (X (16)). GHANBARI 26510 o 77 A= ) HO- AT DL AME2 31 ¥
B HO-, ML HE T 5 R ffi s % —J5 1, NO, Al fg 575 Y35 4 22 406, #6175 4 ¥
M. K 200) Ui, B NO MR EE S 0. 0.1, 0.2, 0.5 A1 1.0 mmol-L™" B, &, 57
A 0275, 0.292, 0.308, 0.322 71 0.343 min"", B[ k. Fifi NO, ¥k B (384 in i 36 K, 2B NO, mI LA
it OPP P o CLAY A X BTk B B NO, ¥ B2 (1) 388 i B AEG L HE 4% 4% 4 43 10 B ik D0 A 26 o O S 1 34

x 1000 (13)

12 ¢ 0.10
7 UV-LED I
Yol g?)mo
’ L |HO: 0.08
ClO-
08 MM s _ -
0.06 | X H it
z 5 o N E o
< << 0.04 & ke | &
04l kS e = 5
; E : W
0.02 /& A H (W SEE
= g & El
E g S H
0 7 5 = R B
0.1 0.5 0
COZ i /(mmol - L) NO, ¥ f&/(mmol - L)
(a) COX (b)NO;

B 2 [AEF 5t UV-LED/NaCIO %% OPP 9§41
Fig. 2 Effect of anions on OPP degradation during UV-LED/NaClO process
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hn, Hor ClO-F1 HO- 1 5Tk 43 W) 3 28 fi 2 15.4% 1 21.9%, HO- 38K 0E B i T Clo-, 3% &
jj NO, # UV-LED $i it J5 , 2s4: iR O %5 & 4 A H & (ROS) Al NO,- %5 % & A H 2 (RNS), il

it 5 H,0 i, A HO (3K (16)), NO; 5 8% HO-%A Ak, Az it RNS;  [A] B /D3 43 HO- 5 404k
7J<ﬁ§éizﬁjzﬂ@ HOCI #t— 2 [, A ClO- (28 (17)), NO, AL ] L34 hin i i -h HO- Al ClO- Ak 3
W] LA ) RNS A1 ROS, Ml A S #E T OPP ([ . iX 5 XU %M 7E UV/NaClO Bk A 7 F
SEG R4S HE A NO, AT A HE 5 2 P S 2 BR A 45 SR 250

NO,~ 25 NO,” +0.50, (14)
NO,™ 25 NO, - +0"- (15)
O +H,0 5 HO-+HO™  (k=1.8x10°L-(mol-s)") (16)
HO-+HCIO - CIO-+H,0  (k=2.0%10° L+(mol - §)™)) (17)
M5 5T UV-LED-k,. I ClO--k,
2) NOM X OPP 2 B i 72 rf A W] 4H 75 5T ik NS i
B 52 J8 B FR (HA) J& 7K 1 v R 8% A L % HO %, " ok,
(NOM) 1 FZ B 43, MR FI HA B BLK 4 o) -
f NOM, % 2ZZH: X} OPP LBRAYSE M, 455140 y=0.096 Lx+1.284
3 Frs . 'l {175 ~
M HA FURREEH 0 3% 1, 3, 5 X 7mgL” / 7
.= 006 r X E B
it , K, B 0.275 % % 0257, 0201, 0.170 Fl E B . &
£ % 2 1150 =
0.146min"", SM5IFHIKT 6.470% . 26.96% . 38.08% N g 2
el R % £
Tl 46.80%, 72 W] HA %t OPP [ 2= [ ELg W] 41 : e RE A
X ELiR REa 1
[ 40 0 B . 45 414 5 BR OPP 9 ke, 240 b 002 3
X E (| s X
HA F ko FE M0 . FLh HAH CIfg i S il
N . o0 LA X H %% D 1.00
00 R AW, k., H70.08604 TR 2 0 1 3 B 7

0.039 min ', HHXF 5Tk M 31.4% FEAIRZ 26.6%. HAF R/ (mg - L)

BEAb, -k, LA 22 LB AR A et (= B3 HAREREX UV-LED/NaCIO X% OPP B

. Fig. 3 Effect of HA dosage on OPP degradation during
s
0‘988)’ j:l — % fi ﬁ ﬁ }‘: ﬁ j\j 0.096 1 UV-LED/NaClO process

L-(mol's)", it BH OPP [ fift ik K % # k&, F

HA Jo7 & Wk & 0 3 K i)y, OPP F“ﬁ%’ﬁ?«ﬂzm ORI, HA 2330 58 S0 6 X W i 3%
fifi UV-LED X} OPP % ¥ 1) 4% B R AR 55, AR T NaClo X% F iy me e ™, M 5 2 UV-LED Al
NaClO % OPP [ fift (A % STwk B i R RE . 55 —J5 i, HA X HO-Hl Cl-BAG B RAEH (kya, o =2.5%10*
L-(mol-s) ", kyx =1.3%10* L-(mol's)™"), i HA 5 CIO-f& Cl, 5§ e i 3 g2 U, Rk, 5 H A4
SRR L, ClO-AHXS BTk 2% B HA 57 5 ok B2 384 i ini 5 | k2 i A2 fk /1. CHOW 2817 T UV/CL T. 2%
i PR e P AR R B, B HA BRit v BE 3G R, MR i 25 5 A8 SR AR AT P i B 3/ N

2.2 HEKEE OPP KRBT [E]4E 43 STk #1 FRKEHEEKRSH

ST VR 3 AP ORRI KRR, Z AN R B Table 1 Main water quality parameters of
K B %} UV-LED/NaCIO 77 W % OPP I B different water samples
W, KRSBEOLE 1. @it OPP K 7E H 3R KEE pH TOC/ (mg'L") UVsg, fem™ CI /(mmol-L ™)
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Influence of water quality on contribution of free radical removal in the
degradation of o-phenylphenol by UV-LED/NaClO method and its product
toxicity effect analysis
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Abstract In order to remove o-phenylphenol (OPP) from water, the UV-LED/NaClO method was used to
degrade it. The influences of CO32’, NO,, humic acid (HA) on OPP removal were studied, and the contributions
of HO-, UV-LED, NaClO and chlorine radicals (Cl-. ClO-) 'on OPP decomposition were investigated.
Furthermore, the degradation products were identified and the possible degradation pathways of OPP was
proposed. In addition, the toxicity identification evaluation method was used to screen the degradation products
with increased toxic effects. The result showed that at pH=7.0£0.2, OPP=3 pumol-L", NaClO=40.3 nmol-L', the
contribution order of different species to OPP removal was Cl->NaClO>UV-LED> other components (CO; -
Cl, . O et al.)>HO->CIO-, and the highest contributed of Cl- to OPP removal was 31.13%. The corresponding
k
contribution of Cl- decreased by 30.05% and 23.60%, respectively, the relative contributions of other

e increased with the dosages of CO,”and NOj increasing from 0 to 1.0 mmol-L™', then the relative
components increased by 72.10% and 5.889% |, respectively. The relative contribution of HO- and ClO-
decreased by 4.4% and 5.4% with the increase of CO,>" concentration, respectively, while increased by 16.9%
and 9.00% with the increase of NO; concentration, respectively. The inhibited effect for OPP removal increased
with the increasing of HA concentration, the relative contribution of different species decreased accordingly, and
the most inhibitory effects of Cl+ occurred, the relative contribution decreased from 31.3% to 25.4%. The acute
toxicity and genotoxicity of degradation products showed a increase trend at first, and then a decreased one, and
reached the most toxic at 3 min. It.can be seen that the UV-LED/NaClO method can effectively remove OPP,
CO,” and NO; can promote OPP removal, while HA inhibits OPP removal; some intermediate products
possessed higher toxicity than their parent pollutants, but prolonging the reaction time can degrade toxic
substances; the product with increased toxic effects may be aldehyde products P7(C,,H;0,) and P12(C,,H,0,).
The results of this study can provide a reference for further study on the degradation of micro-pollutants in water
by UV-LED/NaClO method:

Keywords © UV-LED/NaClO; o-phenylphenol; relative contribution; toxicity identification evaluation; free

radical
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