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W E UZENA (NPX) RIS RY), SR (BLWO,) AIGHEILT, #E NPX KA . BLWO, #ni: . &1
P2 | VTR pH X B, WO, DG T B i NPX 250 14 5% e I 8 fe A B o 2% o 5 R ST R SE 86 . o i) 7 3L
RS2 AR A2 TS 5 (COD) KBRGUR, MG i 7277 AL 0 G M B A 28 S /R T . NPX i B AR S
NIRRT AR, #8 NPX FEAFRHLIE . 45 RW] . KL H %0 BLWO, HEEIEREf &R, HA H 2D 90K J5 i
ALK 3D EACREE M, FIFLAE R 10.79 nm, HERE AN 32.54 m>g ', HWHIAEN 2.54 eV; £ 500 W HIUA AT JE 5T
T, HNPXKE N 10mg L', Bi,WO, # i 0.4 gL', ¥ pHIE H 4.6 F, NPX [ fift 2 1] ik 99.83%, SR
180 min 1L FE R 67.91%, Sl I8 52 1 I 6] ZE 4 2 360 min I 4 16 BF 4 82.14%; Bi, WO, #iif B #4 (3.01 eV) & T
OH/-OH A1 H,O/-OH [y L e, Rk, 2570 (h") B8 A b OH M H,0 A= i 3% 5L A th 3 (‘OH); T Bi,WO, i HL #
047 eV) A B T OO M L, Ml F () i O, i BARME L £, RAEL L e B 0,, A E A &
(-:07)o [FAFIR &I, h'Fl-OH fE NPX &M B2 e FZEM/EA, O MIEM . &6 LiREi R, NPX Kk
LRI YE A M FE AT, NPXAF M C—C. C—0. C=C %W & A4 i ¥ F2 17 Fl 5 340 2 v
A S A T R TR R, R L Ak B AR AR A i R /N Gy A W T ER 4 AR L CO, A HLO.

KHEIR Obfiefh; Z; EIREL; FEMILEE; FEfebkak

2y 54 AP BT (pharmaceuticals and personal care products, PPCPs) £ 5 45 F 25 ¥ 1k &%) M H
HA U, KRR A PPCPS F 2RI T BIZ5 W iy Bk . W25 K kL . R4 ab
PR A b RN 7 BE K A LA HE P L AR HE i S AP B Tz Al P

25 /£ (naproxen, NPX) L2 4 RN o-F JL-6-F A FL-2-Z8 2 MR, WA THEE . CBEME
i, JLEAEMT K, BABGMIER. 8. BHREH, 2% WMERLGYZ ", NPXE
RN . BERIME BN . 250 S | it 32 Pk R AP S5 AR SO o A Bk B i W AR b Ty 25 2 — ),
20 tH 20 80 AR, FKIE NPXAE ™ AUA 10t 2247, 2002 4F & 5/ 200 1, JT4FEK, NPX 1Y &4}
BT, AR KRB, R IE K AR BT HE UK A9 NPX W K OF7E ng L'~ug L, RS AE YAk
RN BB 78 28 NPX SCHACH ™ 9 oK 25 Br, 330 NPX Bifi 1 7K iF A BRSEK A, 2 751K
Wi EER: 2019-11-26; FF HHEA: 2020-03-20
EEWE: Py &SR 1 AR (2017KCT-19-01); BEPE 45 5 577 Mk 4% (BF) Wi H (2017ZDCXL-GY-07-01)
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KR A T ONPX, AR R, KR AR A NPX S5 RO IR . R, X iR e A
BHEMEA . HAT, Kd NPX 240 BT 6 A0 46 W Rk o BEAb 3k | S g i o MBI % NPX
B A BRIk, S Ak B9 U] g T 5V G () % e A7 B BHAS DO AR R R O 32 0 s S AR Ak ik
KAET HEMER

AL E AR B PR AR — R, UK FHEE ROGIE, R A ) A9 S8 A0 I8 I i e 01 25 BRT5
gt Sl R BB % 57 4 L BR K A HLIS Qe i B A RIS g, OB SRR B . R
B BARRE SsR UL ST JLAER, A EREE (Bi,WO,) 1E B B ML £ %7 56 1 . Bi,WO, fh 7 R IE 58
mn i, SRR RREE R, B . Bk AR AEMERE, LR EMEGR, NS R AL EE
B, IR B T2 S . BRREE AR . AL RN G AR K i &S5 A 2 T 2 M ™, Bi,WO
H T H R Ao RE , ek iz B A ALY A B R K A B AR

Bi,WO, /& H.A = R A M BB 19— BB U AL 7 . NPXOR W WLITH R 22—, HZAER iy =
A S KR IR B A W A R . HET, 0T BL,WO, S Ak % i NPX P g X AL Jy 1 i) i
FEEAE, P, W] BLWO, G AL Al NPX b #2042 B0 Pk @ i 3 S e pL B, A BT
R PR KA R NPX Y 8 850 2 B E 8 LI . AS A SE DL NPX S HARTS e, X Bi,WO, A Ak [ i
NPX P4 fig 5 ALE A7 0 5% 5 >R H K 3L ) 25 BL,WO,, 18 3 43 i 1 58 (SEM). & I HL 4% (TEM),
X SR AT HHY (XRD), AR LM -0] UL 435656 BE T (UV-vis),  Fb 2 i AL FLAR I %E X (BET) X H: Aot
TEHL . AmAREEAE . B T B R bR RRE AT SRAE ;. PEANE 48 NPX B . BL,WO, Bt . BT #h
. WU pH X Bi,WO, i fb B il NPX RIS ) 52 1 -0 52 o A S 7 455 il i COD & BRECR M
FVAR R0 AL, SR FH I A7 45 4R 52 560 5 14 40 B B oy 2o A v = A (R T A PR S, R R R OB AH i -
BT B AT IR () 5 3 R0 v (] 7= 4R NPX R R A2, #E7R Bi,WO, YeEfb B i NPX HLEE; £
SEOCHEAL R AR NPX el W AR R, B W] NPX FEAEALEE, At AL B R 23 BR IR KA b SR 48 24
Pt =%

1 MBE5ERE
11 XREFENRKRE

FK A i R 85 (Bi(NO),-SH,O, 41 =99.0%), —/K &8R4 (Na,WO,-2H,0, 4fi & =99.5%),
NPX(C,H,,0,, 4iJ¥ =99.9%), ¥ R 4% (NH,),C,0, H,0, {aif4li), %W (CH,),CHOH), &%
4fi), TEMPOL(C,HNO,, ZiJ¥ =99.9%), ZJI& (C,H,N, foifal), vKESHZ (CH,COOH, 4r#fral),
i (CH,OH, fmikal), E4GRE (KMnO,, 4r#rél), HiREN (Na,C,0,, r#rél), Wik (H,80,, 4
Mrati).

HLF RO fE R R I FEAR (U5 SH23-2). RIS LA NAT . N R R b 4 . B2 fH i
TS (B9 DZ-2BC). ELA | GALE RN As . 5 S0 (835 - 25 Bk - %A T B ] BT 3% (LCMIS-IT-
TOF),

1.2 Bi,WO, B & FIFRAE

ARG R K B il 28 T WAL ) Bi,WO. #EH IH KT, 435 FREL 0.02 mol Bi(NO,);-5H,0
F10.02 mol Na,WO,2H,0, ¥ HAR KM% T 150 mL 25 7Kk, B FHiekes [, Frgeditdk 0.5 h,
ffiZIRE S, BEEHIRAS WAL N 200 mL (R VUM LB N R, JE 8 T RSN & 5 8
W, BB 160 C THEFE RN 12 hy FEHB A EEREG, HEEFRIMIE3I R, HERHEEA
FR, B ERT 60 C THRAE TP EIR T, 58] BL,WO, H il

¥ SEM. TEM. XRD. UV-vis. BET X} I il fiit fb. 70 A9 SO TE 300 . AR AR5 40 . 259 9E B Je LE
TP TRAE
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1.3 &M

i FHHEEECE 1 gL' A NPX B4, FH LB Pk R B NPX 6470, BB 400 mL R[]k NPX
TSR, A G UE R R A Ab P NPX 15 J4 Kk 10 min, [ NPX B 4F Hb s T L5 F K h o 05 ik
CE AEE AL N AR B PE B L RFLE B, AR [ & Bi,WO,. Hf I 1 30 min, A 3 W -
J& ., 500 WK IGET Ot (B S 200~900 nm) AR5 180 min., %t #2 4% 30 min B 1 ¥RAE, BT BURE IR
Zeat 022 pm UL IR, BEAEAE | mL VAR N R o R S 1 BT AT R RS, DA RS
WA EEMN SR R E MM AW T ECH A NPX 15 Y ik B B I i 52 B oK R oA
BB NPX MREE, A9 2 54 T A 0 A b S g o A8 b 7= 2 A0k R R AR ] = 8, DAGE T4
7 NPX [ B g HLEE
14 FEMHBEHRENNE

FEGAE AR SN SE S oI A AR, 5 B IR R AR S NPX AR AR OR B i ik
B 7 A TG P E O R AR o AR SR SR R B A s o (W) i ARGR, RS 1 mmol L
SN BEMOR A B AL COR) i 350, #&mfE 1 mL-L'; TEMPOL 8 4 A 2 (-0;) ik 7], &
&~ 1 mmol-L™',
1.5 NPX R E &8 =80 E

3 28 R SO A €8 15 I 2 A i NPX MR BE . i FH# S HPLC Betasil C18 43 #r#E (2.1 mmx150 mm,
5 um) EiERE, KA (0.1% VKEEFR KA A ML (L H5)=50%:50%, iidk 0.2 mL-min™', i 40 C,
PERERB 10 uL, Rz D% K 232 nm; 3 8 = ROBOAH €65 - 25 BiF- AT B[R] RS R el e, W
A HT SRR b, s R, BT b m/z 2 100~400.
2 #ER5TR
2.1 Bi,WO, RIFER

Bi,WO, k£ i f SEM FAE (K133 L8] 1(a) FIE 1(b). FT LA Y, FRAAE S & 2D 98Kk /N7 A 40
B 3D AR, HARE 2 um K47, GUKR/N T R K BETE 200 nm A2 4G o K/NTT R Z AR
R, XSSP ER R TR M R, A B AR A A fEfLMERE . TEM R AE B35 W
Kl 1(c), AILAE I, Bi,WO, BYFUR 43 A1 LA 51, A UL B A% 4580, 2B S S Ae 7 W1 ik
IR, PR T RREEH . BLWO, I Bi, W, O MR 7 & 8505 N 25.14% . 11.02%. 63.84%,
H I ] AR S A R T O 2.28:1:5.79, Bi,WO, B XRD &% L& 1(d), mTLALFE H, Bi,WO, B fi7 5
I 26=28.23°, 32.87°, 47.23°, 55.91°, 58.53°. 68.87°f X I Ay & A A4 1D 3 W) & (113). (002).
(202). (133). (262). (004), 5 IF3Z#h & brifE-K i (JCPDS No. 39-0256) It XJ hii , Bi,WO, # i 2 2l
IEZEfh F o XRD B35 b R 0L Il 2% 0%, 10 BIRE b 19 400 B 4 v o B, WO, A9 220 A0 WL B - Mot o 4 T i
LETEME 1(e) FiR . ZFEMERIMZEE TV, WEHRNIRE T H3 A, UiIZFE A7
INHIAFL, B ROIR URL AN BE BUE BB IR L . Bi,WO, Ff i B F- 24 FL 42 R 10.79 nm,  Fb
UM 32,54 m* g™ty UV-vis WOG T K Wik BR A& 1) A& 1(g) iR o 45 & 6z oS i g g 23 (0]
@ ).

ahv = A(hv-E,)""” (1)

e vIROUHIR; ANEEG a WAL E, BNV TSEE; 0 52 SAREBIMOC (HHERIT

n=1, [BIHEBRIT n=4). Bi,WO, K il n=1, il (ahv)"? X i AR, R BB IE R RFE RS, S AR
PRECTF—ni, W 1) FiR . AL NEET TSI, Al LIS i Bi,WO, Y BT N 2.54 eV
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5 nm
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Fig. 1 Characterization results of Bi,WO, samples

2.2 NPX #1388 7K FE Xt b 7 580 SR B9 52 M

7E Bi,WO, #fit 0.4 gL' &M T, S0 80 i e B2y 10, 20, 30 mg-L ™ NPX 1 [ i sd R
ZERANE 2 s o BfE NPX YR EE M4, JCM bR MR TR . FERE RN BB, 4 NPX I i H
10 mg- L™ JF 2 30 mg L™ B, W% BRI A 8 N 27.90% [ % 3.07% ., [H S — 5 He B 4 Bi,WO, 1 F1 W% it
HOE—EN, BB, NPX MR m, R B MR N R, 180 min JEHUS, 30 mg L™
NPX A L R A R AH 62.23%, 10 mg L™ Y Ak B A % 55 i85 99.83%. NPX 43 F Fl Bi,WO, il 1T &
Ay T RE MR, SCPRRE M NPXUS, R NPX R RR R, AR BEY 5 BLWO, o TR 4
B4R /) NPX 43 F IO E 20 LR R, B TORIRR B R 2 1Y, SbFatdfE e, Bk, NPX kB
REAR T AR50 F AT RE A B MOL 7 &, AL RORIEAIL. 76 BL,WO, MR E W& T, BT Er
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TGV A v B, W] AR AR R AR 1Y NPX 43
TR EEE . B, BEE NPX O R R3S,
B fr s R 2 T I
2.3 EAFILMEXT NPX PR #0520

TE NPX ) 46 Wk B2 10 mg' L' 55 1 T,
Bi,WO, £/l A 0.1, 02, 0.3, 04, 0.5g L' Af,
NPX f F% fift 45 40 8] 3(a) fif s o BE#E Bi,WO,
W FE I TE i, NPX G Ak B A5 T8 A ik .
24 Bi,WO Mk &£ I\ 0.1 gL' B4 = 0.4 gL' B,
5 5 N 30 min, NPX ) W B F% i % 0.94% T
% 27.90%, MR 180 min 5, NPX i 1k F# fit
F i 59.30% M E 99.80%; 4 Bi,WO, ¥ Ji¥ 1
Nz 0.5 g L7 i, MR R m A T R, Db
LB i R L A4S . X2, BL,WO, Wk
16 0.4 gL'l , NPX Il Bi,WO, 43 T 3 fiil filf 18
A IR E] T e mE, 7EHCEAR B3I Bi,WO,
rFRGREE, JEARSHNRAE o, £
R Bi,WO, 43 F 43 & Az AT 3 5 00 M b s i
B, HBLWO, WE 04 gL FFE 0.5g- L i,
W 56 3% fip 3 A W 0 4 o ST A BT R B, Ol
AR AR rh R A S A0, (ARG R 180 min
B, B LT AHAE o AN TRV B2 (1 Bi,WO, [
fift 10 mg-L™" 1) NPX 92 J1 2481 & i Ze 5] 3(b)

100

80

Wik figt 5<%

=30 0 30 60 90 120 150 180
SRSz i TA)/min
2 NPX #9A 7K B Xt F R 2= B 820
Fig. 2 Effect of initial concentration on
degradation rate of NPX

F1 NPXABEUEREN—FERNHNNFSH
Table 1 Kinetic parameters of apparent first-order reaction of

photocatalytic degradation of NPX

Bi,WOMI4f TGS

L) s L K
0.1 y=0.158 7x—0.08 0.158 7 0.9950
0.2 y=0.376 5x—0.28 0.376 5 0.988 6
0.3 y=0.684 2x—0.62 0.684 2 0.976 7
0.4 y=1.228 4x—1.26 1.228 4 0.983 7
0.5 y=1.134 8x—0.52 1.134 8 0.986 7

Fin o FTULE Y, Bi,WO, JCHE LI NPX i B A7 & R M — e Wi gh J12%. M3 1 AlA1, 0.1, 0.2,
0.3. 0.4, 0.5g L' Bi,WO, [t NPX [ W3 540 K 539724 0.16. 038, 0.68. 1.23. 1.13min"',
UL 2 Bi,WO, HFE 1 0.1 gL' BENZE 0.4 g L', FAfRsRE FIHG s MRBERSNE 0.5 gL
BF, RIS TR Bk, e e AR EmEh 04 gL'

100

80

60

40

Ve fift 5/ %

20

=30 0 30 60 90 120 150 180
)i ) /min
(a) SEAEALFFiER

In(C/C)

30 60 90 120 150 180
s [a] /min
(b) FM—F S J1 2 A R

3 ELFIR N E X NPX BRIV 00
Fig. 3  Effect of catalyst dosage on degradation rate of NPX
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24 [ABFXMEBYURNTM 100r

RIRIKMH Z R A o ik, KR
A CI', HCO;. CO* . SO 4 fh# WHIBHE 1,
AL HG % 52T AN ] B B F X Bi,WO, [ i NPX
e Siub Al

fi'® 1 mmol-L™' f) CI", HCO;. COZ". SO
AR S NPX B WIR G, #EAT b SE 5, 2070
KRS N F S50 E R as O IRSE 20, 45
R 4 frw . BB F X Bi,WO, i 1k B i

80

60

Ve A 22/%

40 |

-30 0 30 60 90 120 150 180

NPX A M AEAT, A1 AT 2 COS>HCO = 5 i
SO;>Cle FEWGIZRLKBE, 1A T4 NPX 91k M4 DIET NPX ERENTM
MESIEMEIPER s FEC RN B B, Stk sOn Fig. 4 Effect of anions on degradation rate of NPX

TR A 25 11 >CI >SS0 ~HCO;>COY , iX L&
BES 2 A ARG A6 R, &5 -OH kBRI, JHFE-OH, Ml Bi,WO, Yt fi 1k % i NPX.
IIACO; MIHCO;, 7E & T IHAE-OH MY [FII, B 2 BUR WA pH, Vv 52 BUmsc Bl 2% A7 41 ol
qu%%%%%Nnoax&ﬁ%%ﬁ%%ﬂ%%ﬁ,E%@iuﬁm,ﬂyﬁ WA 2
, BLCIHAERR AL A i BE B s, T AR/ FH o CO3>HCO;=S0; >Cl .

25pHﬁMK%mﬂ%m3m

H 2 b R ZE N K Z —, Bi,WO, Al NPX 2 [ I 7 H far S W% B 77 =X 23 B pH B B 25 1
ﬂ* A S5 43 5 1 mol-L™ 9 HCL AT 1 mol-L™" ) NaOH ¥4 15 15 Y i () pH. %5 %% pH=3. 4.6, 5.
7. 9. 11 %M T, Bi,WO, W B FN G4k 2Bk NPX RUR , 25 ANE S(a) FE 5(b) s . Rl pH
B, NPX B B R ik 38 RO A AL B i R B S T i R BRI, 7 pH 4.6 B, WBRFRIO'G AE Ak R i e
i, A0 36.70% F199.84% ., FESRIRMRBNACIE T, NPX AYOGAE Ak B M 2R R T [ . 7SR AR A5
T, Bi,WO, dEH AR, H &4 A i H,WO, fl Bi,O,, #ILIEPER K TR, Bi,WO, )% Hi i
9629, 4 pH<6.29 I, Bi,WO, KT IEHL i, JFREE pH HT 6.29, R ik ; 4
pH>6.29 B}, Bi,WO, iy it Hi fuf , Fifi 5 pH A9 1§ 1, 2% I JUr 45 00 F fof S22 0 9 0 A9 B B . NPX 1Y
pK=4.15, pH<4.15 0}, NPX Lo IR AXAF AR pH>4.15 0F, NPX 70 7 (R BEITIa fif B, 5

40 @ pH=3 100
—o— pH=4.6
| —A— pH=5
—¥—pH=7

—— pH=9
20 —4— pH=1

0 30 60 90 120 150 180 -30 0 30 60 90 120 150 180
SN [A]/min SN s ] /min
() Bi,WO XNPXI AR (b) Bi, WO LAEALIEA#ENPXHCR
E 5 pH Xt NPX F&RZR A S200
Fig. 5 Effect of pH on degradation rate of NPX
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SEEGRESI TR, NPX WArF848 R A i far, JFREE pH ARSI, FRiHPT AT N pH<4.15
B, NPX i F e AEAE . Bi,WO, R Ifi i L 7, 7 LAFE pH=3 B, WP RCRE 22, Sufb %
fif 3 R 2% 5 pH=4.15~6.29 B, NPX Fraf7 £ i fo 3G MY #a 35, Bi,WO, i 1E H faf 22 T B 4
B, FTUTEIZME N, W& pH (U, WiE Z VR 10 Es , WMHRURA B R, SRR
N R pH>6.29 B, NPX Hil Bi,,WO, K ¥+ i HL i, H Pl pH 030, 3R Py 07 e far 58 0m
PO 2 0] 0 AE BLHE R o3G0, DTS BOR B RO Wk 55, S RCR BB Z T % . 7E AR pH 251
T, Bi,WOg 43 Fl NPX 43 3 [ iy /i 1 A [/ 2 30 T Bi,WO, % NPX W i1 e 25 5=, i — 2D 52
M) Bi,WO, i b B fif NPX [ HE 710, A A% pH (1975 Y il pH A 4.6, BL4 1T Bi,WO, X NPX [}
B A RO e i o
26 RMEHTHERTILESH

ARSI 58 SR FH 1 i TR b 48 B0 DU S Bi, WO, G i AL R fif NPX {4 3 h fk 22 75 L i (COD) 1Y 2 BR 3K
B, DI B AR R . RN AT, JER 180 min J5, RMVIART LE R 67.91%.
J T RAMEFE R = YR 2 0 e B, KO IR [R] 4E K % 360 min, 7L I FF = 82.14%,
XFRBT, HEA SN B )RR K B AR R T iyl e e — D R R, A AR S AR . ISR 45 AR
S5, A E AR R LB NPX B 2 SCI AL A GRS, i g R 25 W) X R BE G T SRk T —
FE B BRI AR -
27 REMSH

TESEBR T AR b, A Ak 5 A0 B0 48 ] 2k
PP AR E PR VP PR RE A G B FR B, [N
TReE T m s A (B . 38 3 % %% B, WO, TE
5 AN YA BR S5 5T NPX A [ i R A H:
S RefR e vk, SR WA 6 FiR . ATLLAE
h, EWEAR AT, Bi,WO, if & X} NPX
HA B REER, R T i s ikt

REFEETE . Zoad 5 D HEIRE IR LS, NPX AYRE FREFUCA
fift 2R ph B W0 19 99.85% T [ 2= 97.13%. th T 4 B 6 Bi,WO, P2 1 aERE I
HEWR L 56 25 W 5 75 24 BL,WO, #1740 B . T Fig. 6 Stability of Bi,WO, during degradation of NPX

W TS RIERAE, B RESE—ER
JER AL R B J% . 3T AR 2 1 AU i 3 s AT
TR EEERE . HZE, SRR A SR
J& . NPX [ AT T 97%, RIFTEAR i Y
K-, P, Bi,WOg HAT R 4 19 5o E 1 K&
PRI
2.8 Bi,WO, %% NPX #1312

18 1 i AR S i A2 Bi,WO, M f# NPX i 72
P AR BT R S K CHAE R L R T
YA S E T B 1R ROBLAR R i A
I mmol- L' ®R%% . 1mL-L™" 5B, 1 mmol-L™
TEMPOL, fE> h". -OH. -O;ff4f 3% 7, NPX
AR AN 7 s o 5 IR AR 9 25 1 S 4l Fig. 7 Effect of different capture agents on
YEXTEE, DL e A R 06 1 3578 B ff NPX the degradation rate of NPX

P 67| Y8 S#NEE  TEMPOL
EHIE7IEA 7S
B 7 TREHIRFIX NPX FERR M 200
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ARPRER . 2 ALR M EERRN 99.83%, MINAEKRE . FEE . TEMPOL J&, Jefifb b
Pz B T, FHERR G E 3.18% . 41.39% . 61.70%. =& WA /5 H T & TEMPOL<SH A
BE<BELPRBE . FLPREE AR INEEINA G, NPX R S 32 2B w404, i A TEMPOL J&, NPX [yR#
i R A SIS T RRAIG (L e 410 o SR B S 55 A R R R S TN R S I RO . T LR
i, Bi,WO, F#fif NPX i #2 o e 3 SR B9 16 PE A i 2602 hf-OH, Oy g4 B VEH o JO S5 5 o
JEA RS, 2 B hTH-OH J& Bi,WO, R fiff F i ok 2 v e 3 22 WAL AE 36 1 A 3. g ™)
IR EE SRR, 7F BL,WO L fbRE M IR Z R R b, AR OH KAE R 2 A IEN, O i Bl
ERT. XIT 85 UL DMPO iy Higdfi 3k 5%, R+ A et IR H AR (ESR) 73 #r Bi, WO, Stk 1A &
WP R B, ESR g [ I BT DMPO--OHAN A ) 5 DMPO--O; 1l & W) IR AE i, 3
] Bi,WO, YAt Ak S N o 2 [l s 7= A4 7 -OH A-05, MR B4R AIF 1A 1% 0 5 B mT 60, fR R 7= 4= -OH %
WIS T A O i B . IR SR 45 R 5 AR 9T S8 4 AR 52 5 15 B A A DG 45 SRR AR — B
SRV A (07 B P E T AR ROV P AR T SRR RS, UV-vis BB AT AT, Bi,WO, K

i T B R 2.54 eV, Tl AR T AT H S B (Eqp) AN L (Eyy), THEE TR AL (2)
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Fig. 8 NPX degradation intermediates and pathways
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Abstract In this study, NPX and bismuth tungstate (Bi,WO,) were selected as the target pollutant and
photocatalyst, respectively. Then the effects of NPX concentration, Bi,WO, dosage, types of anions and pH on
NPX photocatalysis by Bi,WOy, and the optimal reaction conditions were determined. Through in situ capture
experiments, intermediate procucts identification, chemical oxygen demand (COD) removal in the reaction
system, the types and functions of the reactive radicals generated during photocatalytic process, degradation
pathways of NPX, and mineralization degree of the reaction system were analyzed, then the mechanisms of
photocatalytic degradation of NPX was elucidated. The results showed that Bi,WO, prepared by hydrothermal
method belonged to orthorhombic crystals, had a 3D flower structure composed of 2D nanoplates. The average
pore diameter and specific surface area were 10.79 nm and 32.54 m* g ', respectively. The band gap energy was
2.54 eV. Under the conditions of 500 W Xenon lamp irradiation, 10 mg-L™' NPX, Bi,WO, dosage of 0.4 g-L™'
and solution pH of 4.6, NPX degaradation rate could reach 99.83%, the mineralization degree reached 67.91%
after 180 min light radiation and reached 82.14% when light radiation time was prolonged to 360 min. Because
of the potential of the valence band (3.01 eV) was higher than that of OH/-OH and H,0/-OH, holes (h") could
oxidize OH™ and H,O into hydroxyl radicals (-OH). But the potential of the conduction band (0.47 eV) was also
higher than that of O,/-O;, the generation of superoxide radicals (-O;) occurred through reduction of O, by multi
electrons (¢") instead of single ¢”. Therefore, the h™ and -OH played major roles while -O; play an auxiliary role
during the degradation of NPX. Under synergistic oxidation of h", -:OH and -O;, the C—C, C—O, and C=C
bonds of NPX were destroyed to produce intermediates with simple structure through decarboxylation and
hydroxylation. The intermediates were continously decomposed into small molecular compounds which were
further and partially mineralized into CO, and H,O.

Keywords photocatalysis; naproxen; bismuth tungstate; degradation mechanism; degradation performance
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