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W E k% KRR (primidone, PRM) S H ARG ey, WF5E T 48 40/50 55 9 AL T 25 % PRM A A fige 5k B K )2 )i
MLER, 200l %58 T pH, KAIK% W B F (CI'. HCO; M NO;) i 7K 5 HL 4 (effluent organic matter, EfOM) Xt
PRM [ fift RS 19 52, T8 58 T PRM 7 25 Fenton & 2 w8 B J8UIE 0 5 [, AR 8 75 WEL A MLER (TOC) 19 5~
b, JFEF R AN FAROIR M ERL, W T 72850 E R R P PRM MR MHLEL . 255K, 4 PRM Y
RN S pmol L', H H &V By 70 umol' L', ¥ W pH M 78I, ¥ 10 min /5, PRM i % % %R 84%,
ClO-Xt PRM A4 i1l s e £ A A, Hk b -OH, i CL %t PRM JE &AL AE A o 24 pH Ry 6.2 B i35 Y My [ i 0 01 15
o FE— WA, CUJLT- A PRM Y [, HCO; BHf 3K [ A 35 28 30 9 i1/ T, NO; R fift = 4E
% -OH HE M N E PRM (943 o 4 Fe¥' ¥ B & 50 pmol-L™" i), PRM [ fiff 2 % 34 31| £ K8 0.84 min~', 2 F EfOM 1Y
1A% PRM R fiff 7= A= Wil 4 B, LIS 7K M EFOM A 300 i 45 F 38 8 3 . TOC B b 552 58 01 % i B 42 43 A 45 SR 3%
B, S50/5AR R X PRM AT — 7 1907 4k A F HL PRM 7 26 38 2o 3% 22 1) F2 S A0 VR G A0 o R R S5 0, IRl B 44
& Wy e ] AR 7T 2k S % S AL /N T A HLER . PRM Y R G 2 I & LINO; FINH 9B R AEAE, HL7E & Fhig
P [ H A 1R A NH AT #4 4L hNO; .

KHREIE  ERAME I EORERREAE @A EIAR s 2GR A B S KA ALY

i) A NP B & (pharmaceuticals and personal care products, PPCPs) J& — 2K Y 14 ¥ 5% 75 YL
Y, EfRETZEZEBORBRZ A FARME RS, B TFAEANMYERANGREATE, B
PPCPs 1] R Bl % HEM P HE Y, Bt AR AKAL BT, 4% S0 1 7K A B T 200k LK 2 2 AV IS 2
R, KGR TS g nT DIk ik 2485 I By 8 sKE s, HEHWRE N ng L RE pg L' %, H
e R 2 B i AR, PPCPs 78 PR H A7 78 B X NS TR AR 1R % {5 AR 42 4 8 44 LV 7F 18
o b, 3 HURER (primidone, PRM) 8 )" 32 FIVEBUIGR 251, & — b S50 (4 XfE [ i PPCP, 3L
HAEPEK . MK DL S R ok i s & ol PRM ZE K IRES 2 A8 48 HLXE N M fat e A v e
faf, WA E I R A SO TREE A B T 206 H LB

SHNFE A AR B R AR ks g | AT LLRIE R AR A R B 0 R 3 e
(-OH) FI3E £ 19 15 P & W) (reactive chlorine species, RCS, 4l Cl-,  CIO-fl Cl,-%5) L #3221 [H
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A2 3 B, Y KRt i 8 i 4 (free chlorine, FC) 52 82 T2 4h & N, % 7 JE i -OH A0
CI(E=2.47 V)P W1 9% A W HE 46, AbATTie v] LLiE— 20 5 HOCI 3¢ OCI Jz i 2B L ik 2% H F & C10-Fil
ClL, (E~220 V), 5-OH ML, RCS Z WA M AR X 8/, H il FHEFEER, EH VL5 5
YRR AR S & A E BT EE AL SIS . RS RIS, X PPCPs 1Y &
BrBEIH R R H s H FCAE UV, A0 B T 7= SR AEE R R B0 & T H,0, Mt B Eh 7, A
I, ARG AN A=A RN, BEREFEARE LRI BN, SRR IR 15 e i R R
BN R B — R B s AL T2

I, ARGFFELL PRM N HARTS e, W98 T 5N E R R T PRM IBEFERUR, REFZETH
W pH. KT W E T HKA HLY (EFOM) Fl Fe* 45 F i 45 14 %F PRM 2= BRSUR B2 M, IR
T PRM 78 55 A0/ 2 v i B g HLEE AN B R 8% 452, LA PPCPs JE /K IR BRI S 2%

1 #MRl5RE*%
1.1 ##

1) SRR . S8 B FH 25 RO R X S Bl e D ] 3 UK (C,HN,0,, 218.25 Da,
REAE T A BRA ), AR (Alfa Aesar), I, HER . #UT B (Sigma ikH) . B S8 .
SOKBERR A A EUEAREN . LAk SRREN . IRIREEN . FNEE. HEOR (NB), fUfbAR . LR
BORPBERR AN . EIRRAN. MR, 2. T M (EE R A RA T BT R Ok
A A 2E R A\ BEER (U PEBE AL T A BRA R A8 R 4R R AL 2H R A BRA A, 5
B rh W 2 H B Pall 23 7 Y Cascada(TM)BIO 7K 22 4t il 45 1 68 4l /K e &

2) EfOM MY #E L, S8 1 TS KB A PE 2T 58 =15 K Ab B =g oK, JKAEE i 0.45 pum 8
JEGEAET 4 C VKA & o B BT IRCAE 19 g K R R R 1k % pH Ok 2 2 40 J5 MWKl 2 XAD-8 Al
XAD-4"F g W B & 4, F pH=2 M R 288 )5, T 75% 1 £ Ve B W BFHAE B, K 1 ot Y e 2
RS G, IR TR B Horp K 4 4R A5 i K LY (hydrophobic acids, HPO) #1351 A
ML) (transphilic acids, TPI)2 Fl EfOM £ 43,

1.2 BWHE

ARSI IR AE AN A AT, RRTREL A T 6 4~ 8 W IR R AT KT 4, 1a] T i i 60
K 254 nm W EEADOGIE, RIS TG o, o 5 W 2 Y 5 B 28 em, R A L/A
i 6 b2 S 0 3T DA R A B N R ) ST X R A 2R R 1.04 mWeem . RN AR HEC A HE XU
Mg R, LR E Y — W R NARR . LI AET, $EATZY 30 min FTHEAMT, &
WE S AR O IR AL TR e RS . AE A EEEL S, # %A 5 pmol- L' PRM 1 70 pmol- L™ (5 mg'L™)
A i S8 100 mL 2 0 A B4R 9.5 em M5 Al L, B TR AN P IR AR . R 1. 2.
3.4, 5. 8, 10 min B HC 1 mL #¢ & & T FT 1A B K] Na,S,0, B €35 i - (8 I /48 A0 500 B IR e
JE=2:1) HF 4 h WA R0, 5 PR 2R 52 50 DU AR % 191 21 152 1 1) 4k 2 vhofin AN [) ¥ J32 1) i 00 B 88 7
Fe''. EfOM %5 . BREFERULHISL, SN W pH Y28 7(5 mmol-L™" R 828 vh il ). 0 i R AR 1
iR =0 ERE 2K,

1.3 S5 E

PRM F1 NB 4 ¥ & R FH 3 %2 U3000 /=5 20 AR (2 3% 4 (HPLC) I o HARS T . - B AE R
Pinnacle I1 C18 {434 (250 mmx4.6 mm, Pickering /A &, FL[E); 73040 A B BER 1% W5 R (R FL L N
50%:50%), K 0.8 mL-min™'; FEWELCH 30 °C; #EFEAF R 20 pL; PRM A1 NB [k I % K 53 51 -
218 nm 1 270 nmo 2R N, N-2 2 FE X5 2R 1 4306 5 B 1k X AR 28 v 4 Gk B A7 ) e 7

H H 3 005 MR A AT - 38 3 1) S AR ZR R I AR TRLER BE B P T R A T B A SR N L AR
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2 B B RDSANTR] [ H A RN R 2 5, 45 PRM IR0, MIRRRN EE A MR, Eit
K HINBAE R, lid 2 (1)~ 3) 7515 AR & v -OH B AR A5 B2 LA % -OH 55 RCS X PRM 7£ %%
B GER 2 TP R A TR

kg = Kiep/-omC.on @]

kEPRM/-OH] = k[PRM/OH]COH 2)

kbrm = Klom + ks + Koy + Kepiorine ©)

A ko 9 NB 55 -OH 0 908 1 23 ¥, 4 AR B9 A 8 3.9¢10° L-(mol's)™ s kpnayom
PRM 5 -OH i 4% s 12 80, FEARBFIEH N 5.71x10° L-(mol-s) "5 ¢ F5FR3E A i I FA B UK E

mol-L™"; k' Fll K'py 53046 NB. PRM MHE— S 3 J1 24540, min™'s Ko Kress Koy B K gorine 7731
#5-OH. RCS. UV ISR R B PRM 9 —2sh 14550, min',

SEE B PHE T 3R A 1CS-1500 B F i (I T i o b o BB I A5 . IR A
A Dionex IonPac AG19 (50 mmx4 mm Guard), 43 T+ & AS19 (250 mmx4 mm, Analytic), il %%~
ASRS-4 mm, DL KOH % A/E M shAl, W2 R | mL-min', SEEERFUR 25 L. BHE 7R %
4 . >R H Dionex Ion Pac CG12A (50 mmx4 mm Guard) 7E N &4, 4314 b CS12A (250 mmx4 mm,
Analytic), f# ] CSRS-4 mm BHE F#0#| #%, DS-5 B FAM 5. A4 MUK (TOC) Ay E K FH 680 °C
TR B B AL -3 B2 AM R e, 3T #% 9 TOC-LCPH %€ A% (1% ¥ JC & Elementar 23 ). /Ny
F A HLIR A A I fd FH &5 22 U3000 HPLC. 43 & 4+ & XBridge C18(Waters) {7 i £ (250 mmx4.6 mm,
5um); VEHAH N BERR A (pH=2.2), Wik 0.8 mL-min'; FEIE N 30 °C; BEREIREH 20 ul; #6003k
24 210 nm.

i i 5 4 HE R LC-MS Fl GC-MS %58 T 8 /MA T4 PRM R 557 & R [ 7= . R H [ A1
# W% (solid phase extraction, SPE) X £ i i 17 & % . %I T LC-MS, fii H Orbitrap Q-Exactive
(Thermoscientific, 3% [E) Ft & hin#4 H 15 25 f 25 U (R 5 & 80~1 200 m/z, 1E B F B, 7F Acquity
UPLC BEH CI18 #£ (1.7 umx2.1x100 mm, Waters Corporation) [ ifi i Ultra HPLC(Accela 1250, Thermo
Scientific) 7 B b & W, A 30 °C, #EFEE N 10 uL, 3 shAH B R 2 K A B2 R (I 0.1% 1
R RAk), WM 0.4 mL-min™', R Compound Discover 3.1 # {f (Thermo Scientific, 3¢ [¥]) #47 i ji%
it . X F GC-MS, & H GC-7890A F1 MS-Accurate-mass QTOF 7200 £H ¥ 1) i1 43 ¥ 3% GC-QTOF
(ZHEAE), 7E HPSMS (30 mx250 um=0.25 pm) A% F: #1720 85 (ke 1 ul).,

2 #BR512
21 FEMHEBREEZIINEERPNIER

1):OH F1 RCS Xf PRM R i ok . Z5 LR B, Hl AL AR f o6 R 10 min /5,

PRM JL-F- %A FEfg i 28400 B G -G VE AT LUGE PRM A5 31 R 47 19 25 BR (ZBR 2 84%),
A2 ] G Y — Bl Sy 2R . AR SR 1 pmol- L™ NB /E M ¥4, 7€ FC 24 70 umol-L™', PRM
5 umol'L™', pH=7 i}, PRM Hl NB 7£ 45 b/ K F P9 K A A5 00 UL 181 1(a). &1 1(b) 24 PRM [ i it
FEH UV, FC, -OH Ml RCS M1EH Bk . SAL XI5 Yo 4 e it () VBT LA, S ' BB 0 BT ik 4
/IN, i -OH 1 RCS X PRM F&fi# 114 5T ik 23 51 755 15 26.29% 1 70.5%, RCS X PRM — 2% [ fifk 33 55 (1) 51 ik
(K'res) 29083 F H BEXT I DTHR (K o) B9 2.7 F5 0 TTIL, ZEPHESME T, S£4N&E R & H RCS X PRM
R AR AR, Ok -OH,

2) N[E A AE PRM BE IR R P E R o Ak — P82 5 PRM 16 52 Ah /G & A ook B2 09 1
PEYIRN, A SAE BN oI AR R MR B B Rl 28 KR BUT B (TBA) FlLF N BE (IPA)., Horfr, TBA A LA
P A -OH. CL B (kpppay om=6%10° L-(mol )™\ kyppac=3%10° L-(mol-s)™"), T 5 Cl, S I 1 P 5K
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LO& & z 0.20
432
n i }
0.8 |
. 4 0.15
_o6r - &
Q n £ 010}
o 3
0.4 - %
0.05 |
02} m PRM -
A NB -
0 1 1 1 1 J 0 Z A J
0 2 4 6 8 10 = uv -OH RCS
4 IR ] /min
(a) PRMAINB(1) 253 (b) AR FpXT PRMIK R fift 3 ks Rk

1 £5MNERER R PRM #1 NB BIPE#R
Fig. 1 Degradation of PRM and NB in the UV/chlorine process

(kirsajc; =700 L-(mol-s) ™"y, P, TBA J&—Fp 2 -OH 1 CI- K, (HIHXF Clo- /I 1E AT A7 2 4
WUEL TIPA X -OH, CI-AI CL ¥ B A EREN, 9 };aﬁw}ﬂup@ 2.2x10%, 3.7x10° 1 1.2x
10° L-(mol's) ™", {HIL5 CIO-#y 5 7l Z B AT+, [FIEE, pH AT RASZma A & i i B 5L 7= A= Fi A B
FOV-fy ., ARFEM RN, T E G IS A OCT Y ¥ BRAVE 48, -OH Al CI-ff) ¥k B 4 Bl
pH WY AR, 0 =R = AR ) ClO- &3 £

£ pH 43 1 R 6.2 Fil 8.2 1 55 AN /GEAR R b, R [AIHR BE /) TBA il IPA X PRM [ fiff 5% i) 114 45 S 40
K2 it . Hod, TBA Fll TPA 78 pH A 6.2 B X PRM B R# A 7= A= 52 2500 1 mmol- L™ [ Fy &9 K
FIE 5] AL PRM (1) B i 58000/ 1 29 48%,  HL VAR G BE (1) T 8 AR X e g P A 52 . 76 pH Ry 8.2 1Y
ZMFF, PRM WYRESfR AR Z 23046, H TBA F IPA fOVE ISR S pH y 6.2 IS, H 3004 FH 4%
AN DL SR EM, CLX PRM MR IC/EA, H TBA 5 ClO-#9 e i Al 2 ANt , Bbak, Clo-#&
PRM [ fiff v b 5 24 T

100 - 100 -

Xif 2 Xif iRZH
TBA TBA
80| PA 80 PA

s S N N

60 60 - . 7 § 7

& &

+ +

S 40} S 40}

=9 =9

[\
S
T

20

(=}

0

100 0 1 10 100

RNt/ (mmol - L) AR/ (mmol - L)
(a) pHN6.2254 FPRMAY R ZAR L (b) pHA8. 2554 FPRM Z: A {k,

&l 2 TBA #0 IPA 7 pH=6.2 1 pH=8.2 & T ¥ LINE 1K R P& R PRM IS
Fig. 2 Effect of TBA and IPA on the degradation of PRM at pH 6.2 and 8.2
2.2 pHHIFZM
5% T AR pH F PRM 78 850 /4 1 R AR A 0CR , S5 R UNIE 3 iR . B VW pH i 6.2 3
Izl 9, 3HE E R PRM 1R AR % K, 1 0.24 min™' 2] 0.16 min™', B PRM 78R 4 414~ 19 2%
R R T 25, 78 pH R 6.2 B Je ) K BRBUR S, pH X175 G 1) I il 1) 52 i 328 A28 32 8 2 5% )
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FC B8 25 3 1 52 W) ) ER 25 40 A 9 AR e Ak 1.0%

(K oo =T-)"". TEBESAF T, FC(HCIO/ x

ClO") B % L ClO L ETE, Tl HCIO/CIO 9 5T e g

N S 2 Sh R R P R Y S R o6k e 1y

I, HE RO TS e i e BE LA 5 -OH Al S s 4 <

CI-J 7 14 7 2 ¥ A8 4k, 4045 HCIO A It 041 o o2 ¢ ¢

CIO Al -OH. Cly JT Ji i #E 8 5 (X (4% 02| 3 s g s
() R =€ 1 S LR SR L7/ ] 3 i g Bl < pH=9 F
. B, B pH BRI, -OH A1 CL ) vk i 2 4 6 s 10
KA, 1M ClO-JL-F & fE & 1. H ik, HCIO AT ] /min

(1.45 L-(mol-cm) ") (Y & F /= # & F Cl07(0.97 L- 3 R[E pH %F PRM P& % #5210
(mol- cm)fl)“s]o e, ZMEBERT MW HZPO{*H Fig. 3  Effect of pH on the degradation of PRM

HPO427§ -OH [ I 3 % (k[HgPo;/-OIﬂzzx104 L~(mol's)’1 . k[HPOi’/-OH]:LSXlOS L'(mOI'S)il) R 722 A 23 ) 75 G
VIR A e A — s i

‘OH+HOCI — CIO-+H,0  k=2.00x10°L-(mol-s)™' “)
‘OH+0Cl" — CIO-+HO~  k=8.80x 10’ L-(mol-s)! (5)
Cl-+HOCl — CIO-+H* +CI”  k=3.00x10° L-(mol -s)™" (6)
Cl-+0CI" — ClO-+CI”  k=8.30x10°L-(mol-s)"! (7)

23 KERMFM

D) B E 5 KA P X PRM 7E A8 AR R TR0, LR R %% T CI, HCO; .
NO; 1 EfOM X} 45 #h /4 1R & K& fift PRM 19 [ [ 8l )] %4 5% W . 76 PRM Al FC 43 Jill & 5 pmol-L™" Fl
70 umol-L™"' . ¥ W pH R 7B, JZA 10 min J5, AS[A] B B8 Wk FEXT PRM (1) B4 £ 52 1 4N 1] 4(a) P .
B &l 4(a) AT AT, WA R R 5] A CUEF, PRM A9 B fiff R FEAR QRG4S . R 32 CIIY I 25 5% ),
SUN ZF g2 2] 72U 25 2 . ARIERT AR B 2, crafad =X (8) FX (9) %4371 -OH F1 C1- 7™
AEBRIER, tIES R BRI, CUR R 8 CL - B3, 1 CUMS A T . teoh, &
SRHOCI -RE5 HEid =0 (10) KB CL-, #E P pH 450 F %N 908 2% 50 (-=2%10° L-(mol's) )
5 it 25 42 B -OH 193 285 BX (k=6.1x10° L-(mol-s) ") AH L Al LA Z WS AT, Bt, %+ -OH B9k Bl
A A

‘OH+CIl” « HOCI - k, =4.30x10°L-(mol-s)™', k. =6.10x10° L (mol -s)™" (8)
Cl+Cl «—CL- &k =650x10°L-(mol-s)™", k= 1.10x 10° L-(mol -s)"' ©)
HOCI™ - +H* — CL+H,0  k =2.00x 10° L-(mol-s)" (10)

1 & 4(b) 0] A1, HCO X} PRM P& fif oo F2 7= AE 90 i 4 A, 4 HCO ¥ &t 0 mmol-L™ 3 Jil £

100 mmol-L™', PRM [ B fif# 33 % &', i1 0.186 0 min™' F & 0.11 min™'. HCO; X J 17 A4 41 i /8 FH 7] )

HFH 575 39 4 -OH M CL-Ag 32 4 G (D~ (13)®, S BUA B+ -OH F1 Cl-iy Fa Bk T
B, A T &AM Cco; Y, {3 CO, -5 PRM JLF- A R P,

HCO; +-OH — CO;-  k=8.50x10°L-(mol-s)™" (11)

HCO; +Cl- — CO; - k=2.20x10° L-(mol-s)™* (12)

HCO; +Cl;- — 2CI' +H" +CO; - k=8.00x10" L-(mol-s)”' (13)



114 TENF: IR HORE RS RE AL 3529

1.00x 1.053
8 £
a A
0.8 | § 08+ g
v
R o g
0.6 | =] 0.6 |- o %
g‘: JANA VA R\_j: g
&) =] JAN O [}
04} o 04t o &
% o @
0.2 Q 0.2 B ®
““[ O1mmol-L"! A 10 mmol - L' -4 O1mmol-L" A 10 mmol - L =
Vv 100 mmol - L' O %f ff 4 YV 100 mmol - L' O X} AEZH
O 1 1 1 1 J 0 1 1 1 1 J
0 2 4 6 8 10 0 2 4 6 8 10
8 BT[] /min 8 BR ST 7] /min
(a) A HeBECIfREE IR (b) AR JEHCO; (5
1.0 1
o O 1 mmol - L' A 10 mmol - L og
2 Vv 100 mmol - L' O XJ BR41 2
08r 08 g
o
v 8 ¥ g
0.6 | g 0.6 | 4 ¥ o
J 8 < < ¥
S A O u]
04} % g 04} < o
< A IS ¥
v O HPO 4
02 | 8 o 02t & 1o 4
A ¥ HPO+TPI
0 1 1 1 1 J O 1 1 1 1 J
0 2 4 6 8 10 0 2 4 6 8 10
4 BB (8] /min 4 MBS (] /min
(¢) AFWKIENO; IRy (d) AIFIEOMAG

4 CI'\ HCO;, . NO, %1 EfOM %t PRM % fi# 89 52 M
Fig. 4 Effect of CI', HCO; ", NO, and EfOM on the degradation of PRM.

FE R BHOG AT BREF S, A5 IR £5 0 6 M A A LR R AR K M | B 2R IR . & A BIFSEIIE
B, G ENOXT B 2405 Ye 1 1) 5 A BT S SR FHY RS TR R 19 5 | A ] AR K A 1 345 W -OH 1 4=
G (14)~20 (17)P, 6] B H O AT L= AR 36 P E ) Bl (reactive nitrogen species, RNS) 41 NO,+(2.3~
2.5V). NO,(1.03 V), NO-(0.39 V). OCP) fl ONOO (X, (18)~z; (200>, A W5 £H, & N&E N
5 mg- L™ B A IR £k 7K % T AE 6 VR R 7= AR I -OH W 55 1) 45 45 48 T ¥ il 10 mg- L' H,O, R 2R 4
M, tbAh, RNS X E PR G EA RIFM RN EREM, FTLGES B PR . SRR H
S i 7 ORI e W o i BT N, NO, R M A A R L O . MyWENR | B EERTHT IR I
iz , ONOO g LA AH X 45 w5 Y B 28 38 % Pk b 5 9y S L P e e ™ AW GE h, NOSIY A7 7E Ik T
PRM I %A% (& 4(c)), H.BfENOVRBE (3G I, 484k SO0 i e — S 8l ) OB BB iz & . 5
ZSHAME, 2K R P NOHE HNE] 100 mmol-L' B, PRM [ [ it i R k' JE 0 T 2.5 4% . 1% 16 W
NO; G AT LA i PRM Y B

NO; +hv — [NO; * (14)

NOj; +hv —s NO; + OCP) (15)

NOj +hv — NO, - +0™- (16)

O™ -+H,0 — -OH+HO" (17)

NO, +hv — NO-+0O™- (18)

NO; +-OH — HOONO &k =1.30x10°L-(mol-s)™’ 19)

NO; +-OH — NO; - +OH" (20)
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WG DL — AP WK L4y, EfOM J& Hidh—Fl, X T AR R e fi i Je by BoAy
SO . HRRE E BE AT AT LU 3K -OH M RCS 45 H i &L, 35075 Y W i R T e s H R B ATAT LA
HIl 55 52 A2 R SR BE , 15 B FC G R Z i Ok, (H LS P26t v] 77 A - O &% B 2 I P 1Y) T
PEA S, A B TS Y AR e T 1 U R AS [R] X3R4 43 AN TR RN R RE A 9 ]
AT o A 2 16 B0 22 T 48 = J5 K A 3 T — g% K B HUA HPO . TPI b 9 % 1Y IR & ¥ HPO+
TPICH MLER & f R 1:1) 3k 3 28 EfOM, % 8 H X 2 A1 /A IR & [ PRM AYS2 R, 25 31 UL 1A 4(d).
3 Ff EfOM ¥ & 35 #0 ] T PRM 78 45840/ 1& R P 9B fR o M HLER % 58 5 mg "L~ (%) HPO J5 ,
PRM [ B fif %6 HH 84.4% T[4 63.2%, AR BE TPI 5 PRM By BEf#38F [ 73.5% . TEAHTR 5%
R, HPO X ¥5 Ye 4 K M V6 F fe e, X 5 EfOM RO 2 A . PR Ak 2# 45 /M1 56 . 5 TPI M
b, HPO JF & PhAcsR, HARX /- FRRE R, W5 THEME A fELd . JEiE, EfOM X2 4h
O A% i ) 52 M AL R T LA 45K, FESRAMGIE I N, RN R Y & i 5 EfOM 9 IO B 52 1E A
K, 254 nm Lb (9 E KOG EE (SUVA) B 8 FH SR 2R DN RE 22 20 73 5% DOM (1 — #8432, 52 56 i il 22 %]
HPO A1 TPI (1) SUVA {43 %]} 3.1 L-(cm'mg) " #1 1.96 L-(cm'mg) ™', % i SUVA T £ HPO 7 [% fift i
fo B b SR A O B A s AN, BESR B K PE N AR PR & HPO Y SCEEFE bR, T TP B A &
FHERKMLEY ., FTFLLERFAE, -OH Ml RCS & H 45 5 % % HPO AU, M P& AN FE IR &R
A AR, R HPO X PRM [ & fife A % R i ) 47 T

2) Fe ' W RZ M . 2k (Fe) J& HuBkfiff i £ 5 1 I8 4 8 =2 —, S AKORT 9 /K Ak B o 8 v s 19 o
., TELEANER A IRET T, Fe (% LA Fe(OH)* 1 [Fe(H,0) P TE R AFAE), Honl LU i — & 51 52 i 77
A= -OHEL (21) A=l (22))PY, 1426 Fenton [ I i 3 45 w5 7 A HLTS Je W) M B MO8, JF (2 i Fe™ iy
A A AR R Fe? ] ULk oE— 4 0tk G 23) R (24)), fi Fe¥'5 Fe*' /& 2 B AU 3B Y4
FC fEAERT, K& rP il Al 7 Fe* (4 FH R [al if 7= 4 -OH #l C1-(3X (25) M=k (26)), & BH H 15 YL 32 il o
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YR LR AT IR, SEERE A EAR L 50 pmol L' Fet By AN fd PRM B UE— R 3h S E Rk,
NI 3.44 4, ANTFEWREE Fe' "I 7RI PRM B fiff ik A5 vh 2 3 S 4E HI A9 W& 0 F y -OH. 72 PRM 1Y
R AR 2, Koy Il K geg 23901 1 0.23 min™ £ 0.01 min™" #4112 0.69 min™' F1 0.15 min™'. LA 0L,
Fe 15| AR Kb A2 #F T 4K R v -OH Al RCS B4 il AR5 R A 1 pmol- L™ NB /£ k7 -OH 4, &
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o F CL R38N (X (26)), LR Z5 KB, Fe U5 A nT LUl i B 46 M A1 5 FC PME B9 B E 1E
M, AP0 Y0 RBRROCR .

Fe(OH)** + hv — Fe** +-OH 1)
[Fe(H,0),]** +hv +H,0 — [Fe(H,0),]** +-OH + H* (22)
Fe’* +-OH — Fe'* + OH™ 23)

Fe** + 0, — Fe’" + 05+ (24)

Fe’* + HOCl — Fe** +-OH +CI” (25)

Fe’* + HOCl — Fe** + OH™ +Cl- (26)
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Degradation efficiency and mechanism of primidone by UV/chorine process
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Abstract Primidone (PRM) was selected as target contaminant in this study, and the degradation efficiency
and reaction mechanism of PRM in UV/chlorine advanced oxidation process were investigated. The effects of
solution pH, common anions (CI", HCO; and NO;) and effluent organic matter (EfOM) on the degradation of
PRM were studied, respectively. PRM decay in Fenton-like system was also studied. Meanwhile, the
degradation mechanism of PRM in UV/chlorine system was identified based on TOC mineralization, the
formation of aromatic intermediate products and small molecular acid. The results showed that when the initial
concentrations of PRM and free chlorine were 5 umol-L™" and 70 umol-L™', respectively, and solution pH was 7,
PRM removal rate was 84% in 10 min. ClO- played a leading role in PRM degradation, followed by -OH, while
Cl, - did not participate in the conversion process. When solution pH was 6.2, the best degradation effect of
pollutant occurred. The PRM degradation was almost unaffected by CI™ within a certain range, and it was
inhibited by HCO; due to the radical scavenger, while the introduction of NO; greatly promoted PRM
degradation because of the formation of additional ‘OH vis photolysis of NO,. When the Fe’" concentration was
50 umol-L™', the PRM degradation rate reached the maximum value of 0.84 min™'. The introduction of two kinds
of EfOM could inhibit the PRM degradation, and the hydrophobic EfOM played a more significant role. TOC
mineralization experiment and degradation path analysis showed that UV/chlorine AOP had a certain
mineralization effect on PRM, which first converted to benzoic acid and other substances through continuous
hydroxylation, and the precursor and intermediates could continue to be oxidized into small molecular organic
acids. It was found that the nitrogen elements in PRM molecular eventually existed in the form of NO, and NHj,
and NH; could transform into NO; under the attack of various active radicals.

Keywords  UV/chlorine; primidone degradation; advanced oxidation processes; pharmaceuticals and

personal care products; effluent organic matter
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