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 E 2FMAY (PFCs) FEAGFET/RIEH, MELUEES KA T 228k, #57KF PFCs M EBRPERERA
WEE Y, AR APGE/NMESRIRIRSE T UV, H,0, FIFURL %5 (GAC) HE T. 255K i 4 A PECs B £ RRUR,
HHRT UV BGHH A H,0, Py BT PFCs A1 R BRACR I 552 GAC W sgm . 255K . AR T. 25
BT, KBELHFERR (PFOA) ML EEEER (PFOS) IR L P b sk 2 T iR (PFBA) Fl4d T LifiiliR (PFBS) H 15
MR Bl GAC W R4 4% PFOA il PFOS 22k % N 59.6% 1 64.3%, {HXT/E%5E PFBA 1 PFBS £ERHRA N
11.7% F1 13.1%, gl UV 880 H,0, 43315 GAC BRAIRT, Ry UV IRSTEHC RN H,0, Bk B R34, 4 PFCs 1)
FgRmA TN, H UV BRSO H0, B, UV/H,0,/GAC BEFH T. 250K H 4 F PFCs MY EMUREAE, 30 min
UV/H,0, &b # J5 2& GAC W fff 7T X Bk 90% LA I (%) PFOA 1 PFOS, %i%E PFBA 1 PFBS & B R ik F] 50% L) |,
UV/H,0,/GAC B T2 RAFACR 2 1 T UV/H,O0, Mg A bt fe r= Az 2 5L A i S A0 R B FEAIR T /K K AR WL )
rar, MRS T AN PFCs W3E4 R MHEH . ABTF5E0] KH PRCs (Wb BRI R S5

KEEIR KA, REAEMAEAR; EER; 2FLED

EFMAEY) (perfluorinated compounds, PFCs) ZIHBHIIR . AR . Bdhide . efgigiih &=
TS E WHERY) . AR, T IRERAL T ks AR 2 Rk AR 2R U1, SUN 2614
A1 BT 39 ANHBERKAES Y 17 Bl PECs 5@k, ZINAT 10 Fl PFCs kit o QI 48! R ikl T /K
FRASTINE 13 P oEbehifR,, Hh &8 oERR (perfluorooctanoic acid, PFOA) F14 3 T kel (perfluoro-
butane sulfonic acid, PFBS) ¥ it fiefm o LT AEC JARF T R 79 AR FZK Y 17 B PECs 1 & ik, B
} 4.49~174.93 ng-L™", FIE N 35.13 ng'L ™', PFCs i MFI , KA SRt ARG, RHITAED)
fe. MeWifCE RS E R B A AN REW, "IRE BNy, A T T, ik, mEEHE A KT
PFCs MR BREA

PFCs 7 HAHiRe C—F §#, HESMPEITR e ARG A al i PR . WERHR: HT2BR7/K PFCs %
REAGERATINEOR, H PR BRI E 2 e . BIIRSE . FLrhid s —Fh B A LR EE i M L&
TR TSR R) PRI B A AR T V2 N . KA RIS PEAfE LB PFCs J7ifl, JUHJEK
H% PFCs, HAEUFHN HIEGE. Flan, FMESED R ICR ABESER AR kS8 T M4k g 90% DL K 4%
PFOA (£, (HX T 4449 T2 (perfluorobutyric acid, PFBA) M SURAE (KT 10%)., SON 25 ff
AL R I AR ST Ry AT P R XA 2 S E B iR (perfluorooctanesulfonic acid, PFOS) Fl PFOA B3
S3AATIR 50%~95% Fl 30%~90% , (AXHEE PFBS ZBRFAUHN 20%~40%. KL, TR H T 2Bk
1 PFCs SO PIATARBRER 25, SRITAMAPRF TR 5 5 At T2 54201 PFCs, JUHOEJEEE PFCs AL
e, R RASE

EHFTEK T2, JUHAERA K T2, R S A SRS &0 T UV s
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AAFAIAER A FILRES R . B s, BRI TT 2N, izl e FEm b o ok E ik
FR 7 Az fe RONE IS ) R S ETS e R s AR, Hh UV 5 HL0, ML & 2 i WY S g e kit /#2
JAVED 250 U5 R IATE UV K Z B H,0, XK PFOA EBRAIRE A W RAE, UV B #
J& PFOA M FZ MG . SR TANG 5 (WF5A s TRRIEE R, B B8 UV-Fenton =8 A LAE
1h PIATSEEE 87.9% (1) PFOA ABR*%, H UV REGHHSAIAMFI TR EEXT PFOA M EFRA —ewm, Al
F TR R EE G N PFOA B LBRA — %5, (HiBad 20 mmol- L™ B, PFOA [ RBRF LSRG, 1A,
PFCs MWIIR T M B i SR A LA B RS — s, TV A ) PFCs B3z 2l
IIFFE A R PFCs MR 2 BRIV R ng Lt Bk B K HRTE TR Akt PFCs 1Y
W58 FEAETTE PFOA Fl PFOS I+, PFOS FILIZE [ FER LN PFOA, ffaitfb e+ . HRfi—
AARRAE AR TR AR LBk PRCs B T—E sttt i, sRimimm A b s yokik, 247
TET ORI, SRR R b=y, BT E ST AR, BRI = riede
IS . BEAh, AT T R A 5 MR A AL PRCs B, HO AW EAE—E N5
157, PRIAEXK T PFCs BRI UV =g 58k S5 B FH AR BRE AR A — ARG AT L

R, ASWFFE A L8 /N S2 56 (rapid small-scale column tests, RSSCT), X Lb43r#F T UV/GAC.,
H,0,/GAC 1 UV/H,0,/GAC 3 FZH& T2 X KR [ESEK Y PFCs 4345 PFBA . PFBS. PFOA FI PFOS
FRBCRAZNLE], LA AZK R PECs LR T 2 bR Rl A
1 #MR5EE
1.1 K3kt

S AR TE VYA 4 o R b X iz £ SR 2K il A PFBA, PFBS. PFOA fil PFOS 14 2 h 153
Mo T REGERBCRAa i AR m 22, Sk 4 Fh PRCs AR IE 0158 200 ug L' JFUKIKES:
AN . ME K 0.74 NTU; pH =7.76; UV,s, A 0.038; TOC N 2.609 mg-L™'; i i [5 14y 110.0
mg L' AN 8.8 mg- L' Zeta HI(H-7.47~112 mV; FEALBJFEHAN 250.5 mV,
1.2 SEERF

WARRREN (Na,SO,, FEZGERILALFIAEIRAR]) ., A E (H,0,, 30%, dtfk). i, SAbah; W
BIGTESE BEFE 50~100 H, BUYE 1050 mg-g', HREF 97%, HHMIEREYER pH N 7.0£0.2; “E4MT (254
nm): 10 W, “FYPGIR 1.87 mW-em GEIIBTRER B ARG k) ; 2% T R (PFBA). 29 | ki
i (PFBS). &% FM2 (PFOA). &R FLiltif (PFOS) sl i ik & 100 mg L™ b T kA e Ay Ab Btk
FEPEA MR 2, SR P A SN 4 Fl PECs URIER B EEY S 200 pg L' 4 Flt PFCs &N
A 500 mL ZKBebRrR, s SRS, PPk 2 h SEE PRCs IRG14) ., UV/H,0,/GAC T2 Rk
4 Fh PFCs HUIE5TH, HO, MTEMRIE N 10 mg L',
1.3 ISR

TR pH iH (FE28, Mividt, Ht); WESibEes; WHshaE oMk, W) ; SEoh-nf Womttss
1L (MAPADA, "[E Liff); = PUBRATRAR G
TR (2R 6460, ). & .l

14 SIGRE i

UV 22 il 325 I 7 9 A KA B2 100 mm ]

FJE 200 mm, fLAE 8 mm, HKITAFIE 30 mm, . ﬁ

SARIE UV S8 34 AR R R R, SE R ¥ 5

UV 4THi# 10 min, SZIGAE (25+2) °C FikfT, 52 % ._%

W R L 1, ¥ i

1.5 SEWHE hI
NI H AT 2 S B SE 5 (rapid small scale ik

column tests, RSSCT) #) {Z i H 5Lz, wf E1 mEEEE

AR S0 S A B s ey it f . Fig. 1 Schematic diagram of experimental device
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BIKETERAN, SCEGIHRE S S . ARFERYE PD-RSSCT BEHAEK (1)),
E, R, K
E R 1 M
Hrr: E A E, 43 5IFn B F/IMEFRIRAE R 28 IREEAESE], min; R A Ry 0 FR B/ IMERIRAE )42,
cm; ¢ty SNFR BT T/ IMERIRAE B2 TSR], min.
K 20 em, AR 2 em WYEHTHEVER/IMEF, IHFE 100~50 H (150~300 pm) 1) GAC. GAC 7/
JEHR 4 cm, MR 2 em, ZIRIER 12.6 em®, W25 RIEALASE] (EBCT) 24 2.5 min, #F7KJif 5 mL-min',
FEAL AR BB A 3 000 mL-min™', B4l GAC FiJFE 24~12 H (710 1400um), BEias PRI ik} E
(empty bed contact time, EBCT) &y 10 min, RAHJERAFI 30 L, E1£ 0.37m, & 0.56 m,
UV/H,0, 1 UV/H,0,/GAC 2 ™MK Z i K 28 0.45 um 38 B85 38 5 #H 47 = 4E 9 G ke, A
matlab X = 4EDE N CIEII TR, 1534 X 4H 57

— f A N N A — Ny Ez‘—,,'-_h'-‘:\ngﬁ N
G, SHESEOEIE R 5 Y RN qnge 1 F1 ZHERSAE 5 MK

Table 1 Five regions of three-dimensional fluorescence spectra

/N o
o H7K 4 Fh PRCs BESLHY 4 Fh PFCs SR FHYME XL AR BORIEKEX)mm R (Em)nm
AR LS5 B YR B B A (BSIH) T HEE%L I Lt Ex<250 Em<330
FEIE /A F] 1290 Infinity HPLC 2405 Agilent 646 I ubyres Ex<250 330<Em<380
0 — F PURAT TS 22 Gl FH A e SR (3 R B 1 B Ex<250 Em>380
PRI . R 350 °C5 IR 10 N BABE 2s0cExeaso N
mL-min'; ZAkESE ST 35 psi; BAEHE 3500V, v r— =280 e 380
K rp e G 3845 ZORBAX RR Eclipse Plus
C18,2.1 mmx100 mm, 3.5 pm (Agilent, USA); FER
40 °C; #FFEE 5 pL; JiE 0.4 mL-min'; PEMRE %2 B#F PFCs HIFRIE D&M
J¥: 0~0.3 min N & 5 88 4l 7K =30%:70%, 0.5~ Table 2 Target analytes and the MS/MS parameters
2.5 min 4 Z, i 48 4 K =90%:10%, 3.6~6.0 used in this study
min N Z G H4li7k=30%:70%, 4 F PFCs 1) 5 Aty BET  TET O MRV REEREV
AR 2 R PFBA 213 169.1 57 10
2 gﬁ%'—ﬁiﬁiﬁ PFBS 299 80 135 32
. PFOA 413 368.9 82 4

2.1 UV/GAC %t 4 # PFCs BOERSUR ros 40885 7907 “ 0

AR UV SR (00 5. 10, 15, 20, 30
min) X} F GAC WK 4 Ff PECs RCRAZI AN 250 ¢
B 2 Fi7s o KBRS R 7 19 S AN AT ] Ak B 1Y gggg
4 Fp PFCs SEIME, 0 £/RAZ UV BEEHUIEFT 200 he XY PFOA

GAC WAL, A A b A BB 2R 2 A Rz st ]
UV MGTRETT GAC MEIAREE, Z55R3R0, (W
7 GAC W Fffrf, PFBA il PFBS 2[4 3 2 5l Ay
11.7% F1 13.1%. B UV B8 5} E) i 38
PFBA Fll PFBS ZFR¥HIAH —Em3 N, sk
RIPAE] 19.8% F117.1%. #HLL PFBA Fil PFBS, 50
PFOA I PFOS HA W B & 1 b3, 1L GAC

PP B AR T 3K ) 59.6% Fl 64.3%. UV ST o NN
20 min J5, PFOA 1 PFOS 3[4 2 4 B 14 Jin 5 ARSI
68.3% #1 85.7%. PFCs 1Bk FEAZHiK R
Wi, B RE AR SR E K2R i HA K FR K
BEEJRM . X T PFOA fil PFOS, HAF &

150

W (ug - L7

100

R XXXRRRRRXA

R RN NNE2AN % M
5 1 15 20
S [R] /min
El2 B UV EREREBSIFHIXT 4 3 PFCs ERREIRANFNT
Fig. 2 Effect of UV photodegradation time on the removal
efficiency of four types of PFCs
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H 8 MRIFE TR T & 4 MRIFET19 PEBA Fll PEBS A B KK, BiktEmss, Eurmgl, 1
4k, HESK PFOA il PFOS RN C-F #E K, (HSLHha A R IE A1) PFOS ABRFIGZA S T A R IR
FEFA) PFOA, RGBT SE 25 S iR e A il . FRIRIEHT i C=0 #5) T2 8 1L
SN HA R HARON,  JEP RS ) TR RN ANRIL R IRIR I B T, HoA kRN
FKME TR S=0 SRR, A BEREANT KA, BUKMEAXFRIRIEA R, Sk
K, 254 nmUV KT RRSH—EFERE [l DAMGs5 GAC 50K 4 B PECs AR, (HIG25 800455

HAEC AN UV FEf# PFCs IHGEZESR, AEHA0K . AXRK . KRS KB HKEZFIA
IR KR A R 4 B Bt UV ISR PFCs, 1 CAO 250 F 254 nm (4 AM T MK i
PFOA, KINMGS 2 h J5{OWELE] 9% (1) PFOA [Efif, AT 5HAWANEE AR A SIS R 474 PFCs ABR
BRI SRR T S YICE SHERIBE AR SN SR IE L%, 254 nm J& TARERLT A9 % 5
I, PFCs 7E 190~280 nm 2E5MEGT X IIRICRIEFAR, FEMACRAE,, 17E 200 nm DL T A EZS 25l
SR X T S A R A XV TR B 1 A BT AN, X PFCs AR RO I 155, 185 nm 48 AMT HE S
2h Ji7, PFOA EBERAIFEIIHIAT] 79% F1 18%%, SR, HASLEAMALTENZE M RAE bR
BB R EE L, JLAh, MR, PFCs MY ABRBUR S/Kh RRA WA SR & A —E X
R, BAMCIEGTN —E B LR T RIRA NIRRT, RRA U BIAFAE AT RESZI 2RI EXT [
NSRS, AR, TEREAYVETEAEREL T T PRCs YUREAR A RE R LB SUR TR,
2.2 H,0,/GAC 3t 4 #i PFCs BIERR

TE%EET UV OGBS GAC BRI LBk 4 B PRCs Ji, AT H,0, B4 GAC B
X} 4 Ff PFCs B LBRACE, 455K 3 iR, H,O, Fie ik Gt PFBA . PFBS. PFOA F1 PFOS (1) 5%
Yoo IR, R TR N AR PECs B9EBRRCE, XAlfES H,0, XK R RRA N2
BRA . MR H,0, MARPRE [ ML mia eIk, ARy, BIERN H,0, HfEk
fFARIE A 0.003 2~0.016 3 mol-L™" 1, A5G Hr, /KL 2 mgL™' H,0, 4315, PFBS. PFOA F1 PFOS
EHRM 13.1% . 59.6% F 64.3% 356N 12.9% . 59% F 59.4%, H,0, FHEAEL 254 nm UV EHEDEH
fi#Xt PFCs 1 EBRORT 2%, XA fe Rl TH# % PFCs Wi BRFT . MG e (A2 hE
PFOA 1) C—C B 5EBE Ny 347.0 kJ-mol ™", 1fj C—F #HEHE N 552.0 kI-mol™', AHX}F C—C 4,
C—F MELIVEN UV BEh AL, Bk UV FERIE PFCs 43T C—C #°%, 1iiXF PFCs %L
Kud, BT F S T B R RN, .
BAL T IR MRS T A T R, SARRCRA G @Aren s
BT eAh, A0F5REY R, (R RS ko 200 by B ESPFOA
H,0, EHEEARIK P RIRA I L BRECR B IFA
WE. R, 5 H,0, HEEIAR, EHECRR
X UV,s, T —E R, UVA BT R R
W SCREHIJ N 270~410 nm. UVB BREFEH G
12 S 260~370 nm F1 UVC FEEF I A 230~300
nm, KIPFRIRAHLIXT UVC By R8G5 IA 5 5 50
T UVA F1 UVB®, [Ht, SAMEREMRCE T —
YR FH WY N F ALY e, XE 0
PFCs LB —E e EH . M, S
WFEHY H,0, I, TTRESRHERIE H A=A T e
H, e ERIA R PFCs B RBRACR
2.3 UV/H,0,/GAC 5 4 # PFCs FUEBRR

B %8 T UV/H,0, i B, AR
GAC W7k 4 F PECs [ EBRZCR, SLgurh HO, &N 10 mg L' 41l 4 7R, 7 0~30 min
N, PFBA MJZRFRFEN 19.39%~24.4%, PFBS [ AFBREHR 14.6%~19.1%, PFOA M EBR#HEN 30%~55.3%,
PFOS [ EBR%H 56.6%~77.3%. PFBA Hl PFBS AFR%AE 10 min WikEPEHH, 10~30 min N ABRFEARA

150

W (ng - L)

100

0o 2 a4 6 8 10
A LSS A (mg - L)
3 H,0, REREXMNEESRX 4 7 PFCs HIST

Fig. 3 Effect of H,0, concentration on the direct oxidation of
four types of PFCs
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BRI AN, PFOA il PFOS Z:BR3RAE 0~20 min N 250 -
KA —Emimm s, Aok, X1 200

PFOA IREfFAUL, TCIeFET2E R AR I 180 -

W AR Ak, EHEEEAIMSOREMR I PFOA Rfif iy 325 ~ 160}

BURD, TR A TR K. fE 0. 05 Fl L M

5L By H0, FiEIRELAMT, PFOA HIMHAL 5 12or

R 255, Hid 81 H,0, SHAREIMG ¥ 100

B W PFOA W FEfE . X R RS 80

GAC W [ff B, UV/H,0, X% PFCs At 25 [ 5 & 60 [

UV MBIk, SR, UV/H,0, XK RIRE P wf . . | . | .
IR BE AT 2L, HREE RO H,0, ik 0 s 10 15 20 25 30
FERGHEIN, K AT IR AT, FEskshk T/min

FES} 120 min J5, 2 PR T 30 kDa (S HIR 4 {X UV/H,0, SL32%f 4 # PFCs EFREIF

K s, HUR AL T 90%., B —JF Fig. 4 Effect of UV/H,0, treatment alone on the removal of
il 75 120 min (FHA 5 K S B 6 HE A/ fourpes of PECS
F 10 kDa, HILAIIL, UV/H,0, £85I A GAC
W BT 5E AL PFCs Y RBRECR>,

¥ UV/H,0, HIKFEA GAC Wi, #F—4

250 ¢

VZZ PFBA

P5E T UV/H,0,/GAC XJ7KH 4 Ffi PFCs 1) BR54 " PrOA
B, WA s s, 2 UV/H,0, A3 20 min )&, T 150 Ljpros
GAC 1 B AL i 7K s PFBA 25 B % ik 3] it 725 i
55.3%; UV/H,0, 4b¥E 30 min J5§ GAC WLBHHHE: % 100

7K H PFBS. PFOA I PFOS 2[4 %3k 31| i 55
60% . 91.6% F197.4%. FLTAL UV AbHE 20T
GAC "+t 7k, PFBA. PFBS. PFOA. PFOS

4

QXXX

50

QORI

4

X

PAXKIRX R R XXX XXXREA

KRR RR R KKKRRRRNA

(SRR LOL00L020202020.0.0.9%

N= = / =
[ 2 1 43 RIS T 35.5%. 42.9%. 23.3%. N =il s
11.7%. HHFALLZ H,0, IS FiZsst GAC 1 ARE@O 5 10015 20 30
WHEEHI K. PFBA. PFBS. PFOA. PFOS 5% Il /min
KAV T 42.8% . 46.9% . 32% . 16.3%. E5 AOP BHaxt GAC KR PFCs B9S2

WU UV /H,0, SHF7KH PRCs 228k Fig. 5 Effect of AOP time on PFCs adsorption onto GAC
FEAEAE, #EM UV/H,0,/GAC X PFCs BUFAYRBRAER T UV/H,O,/ S E MR R R 7oK A HLEL B
HILEFIFIIES, WA FIT GAC HIWFt. b PFBA #il PFBS 557G A0 PR il R 2 SR b A9
AR TAENLE T s a8 80 TR RS . BRIk, X UV/H,O, ABUS /KEEE T T =4
ORI, IR matlab #E47 T XIS, EAL T SREACHTIE KR VI AL AR 2s ik, & 6 0
UV/H,0, FijG =4k R . nLAES], M TRAUK =420, mhngglsokad, ERBEmRE .
B EBRERUE RN T . ATV XPOERERE . UV/H0, ZbB 5 min A1 30 min J5, 1. MAIV XSG
SR RRAIG ., X 45 IR PR EAAS 2] T 43R RAE & i, B 7 B, BifigE UV/H,O0, AbFREH 13
T, BRESZEIRMGIN 39.8% A1, (RIR . @B . EHERAE Y=L LR A T REEH, 1F
A 30 min J5 BRI IR 27.3% . 19.3%. 54.5% F133.4%.

IR RSRA UG R PRCs 1) B 434 HRSRA WL AR/ PFCs FEi M IR
WA e . KAV EATRSIEOK T, 5 TIRMITE GAC 15 PFCs JEMGES M, GAC Lk
R SRR, P2 [ BN, TTTSEN T PECs 75 GAC Wi, AHFFERY 0, APk
FERS BT, ALY K o F 8 7S [ A BN DA K 5 4 0 B /5 FH 25 fif PFOA il PFOS A W B 33 2% B 1K
20%~44% . WAL, JETHIRSE RIRA WY RIS A ] e /K P S e U s A T, X (lifs
FIRAN S R (LY PRCs F=AERRER 1, AR WL Aok ig e S RHLIE T PFCs 1yit—4
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400 400
380 380
360 360
340 340
£ 320 £ 320
;'é 300 i:é 300
% 280 % 280
260 260
240 240
220 220 7
200 200 b
250 300 350 400 450 500 550 250 300 350 400 450 500 550
R nm R /nm
(a) B4liK (b) 5k
PO FENCIPE
400 35 400 35.00
380 380
30 29.38
360 360
340 25 340 23.75
£ 320 20 g 320 18.13
£ £
300 15 300 12.50
= =
K 280 10 ® 280 6.875
% 260 E 60
5 1.250
240 240
220 0 220 [EANVH N ) -4.375
WY 3 5 200 S AN S RS HR -10.00
250 300 350 400 450 500 550 250 300 350 400 450 500 550
AR /nm K mm
(¢) UV/H,0, 4k FE5 min (d) UV/H,04b #1130 min
E6 UV/H,0, BIE=45iEE
Fig. 6 Three-dimensional fluorescence spectra before and after UV/H,0,
Wt A s, KaFHIpE L 35 ¢ gggi
TR NG, TSR YE FRE, LR ol o= i R
LSFALLE T, FFIT GAC WM PFCs, g D
I, UV/H,0, X GAC W PFCs HA & g iR = BrE
GAC FIXPB AR TGP 5 (PAC) R BLATF A T 5
i, BRI UV/H,0,/GAC BRFTXK SN
tho4 B PRCs 1O 1WA B, D, M
UV/GAC, H,0,/GAC FfIUV/H,0,, UV/H,0,/GAC 3 : 2 :
=) GEHAANERT 2, o LS B £
AL - fE=
3 4 fif i) /min

1) UV/GAC Bk JH £ B K Hh 4 # PFCs BT,

PFBA .,

PFBS. PFOA fil PFOS L& % i % UV

7 UV/H,0, AIBAFEIRS 7K RIAREHHIHIE N

Fig. 7 Effect of UV/H,0, treatment time on NOM in water

MRS R A SE KM A BN, B BRI 19.8% . 17.1% . 68.3% F1 85.7%. 5% PFBA #il PFBS &
K1) PFOA Fl PFOS 5 FrEfR R b LBR, HA BRI PFOS M TRIRIEN PFOA 5 TEIR R
2) H,0,/GAC BHIELBR/KH 4 Fl PECs I, H,O, Bres i EEHS st PEBA . PFBS. PFOA Al PFOS (1%
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B AR TE ] B, EE BT R T PFCs (LB RURA K. 4 2 mg' L' H,0, {bF5,
PFBS. PFOA F1 PFOS M8 %H 13.1%. 59.6% F1 64.3% 4+ 3IEH 12.9% . 59% F1 59.4%.

3) UV/H,0, F=A 3R H L HUK P RO FAV & a8, AR, & HR . BREmRAeEy =y
FRAEALIARTRIA TR, Zexd 30 min AbBE, B9 FFE T 27.3%, 19.3% . 54.5% il 33.4%,

4) UV/H,0,/GAC HHIX) 4 Ff PFCs 1) LBRECREAT, (U 30 min UV/H,0, Zb3H, 23t GAC MBI
HIKHA 50% LU EK) PFBA Fil PFBS 15 LL LBk, 90% LA %) PFOA i1 PFOS 1L ZER, X FRMZ st
PFCs AMHLEAT AT RIS

& % 3w
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Abstract Perfluorinated compounds (PFCs) are persistently found in aquatic environment, which are difficult
to be removed by the conventional water treatment process. Improving the removal effect of PFCs in water is of
great significance. The removal efficacies of four kinds of PFCs in water by the combined process of UV, H,0,
and GAC were studied using the rapid small-scale column tests (RSSCT), and the effects of UV irradiation
duration and H,0O, concentration on the direct oxidation of PFCs and the subsequent GAC adsorption were also
explored. The results showed that long-chain perfluorooctanoic acid (PFOA) and perfluorooctanesulfonic acid
(PFOS) consistently exhibited higher removal rates than short-chain perfluorobutyric acid (PFBA) and
perfluorobutane sulfonic acid (PFBS) under different process conditions. The removal rates of long chain
perfluorinated PFOA and PFOS by GAC adsorption alone were 59.6% and 64.3%, respectively, but the removal
rates of short chain perfluorinated PFBA and PFBS were only 11.7% and 13.1%, respectively. When UV or
H,0, were combined with GAC, the removal rates of the four PFCs slightly increased with the increase of UV
irradiation time and H,O, concentration, and the gain effect of UV irradiation was better than that of H,0,.The
combined process of UV/H,0,/GAC presented the best removal effect of the four PFCs in water. After 30
minutes of UV/H,0, treatment, GAC adsorption could remove higher than 90% of PFOA and PFOS, and the
removal rates of short chain perfluorinated PFBA and PFBS were over 50%. After 30 min UV/H,0,/GAC
treatment, more than 50% PFBA and PFBS were removed, and more than 90% of PFOA and PFOS can be
removed. The excellent effect of the UV/H,0,/GAC combined process was due to the hydroxyl radical oxidation
reaction generated by the advanced oxidation process of UV/H,0,, which weakened the competitive adsorption
of organic matter on PFCs. This study can provide a technical guidance for the treatment of PFCs in water.
Keywords water treatment; advanced oxidation process; activated carbon; perfluorinated compounds
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