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W E L Agl. AL B (GO) MM HE g-C,N,(UCN) Ny iy IR 44, 3 4 75 45 & b 22 DT TE 75 A WL R L S i i
Agl@GO@UCN(AGU) S AL, ARJERAARIE S MR EL G, ¥ AGU T 34 K R Bk iR (PATFC
[ i, #3%] AGU Ut PATFC 8, X Hol 45 45 1k B HATIS Ye EREAEA TR AT . S5 R0 ORI A il 4% 451
9. AGU #hindE 30 mg, 18] "% (MPD) /KA W B2 234K 1.0%0, MPD 12 i}E] 2 min, 7%= EEE (TMC) A LA
VW B 81 0.25%0, TMC R HUET ] 45 s; AR ARSI & 5T, Stk B sk 5 2 21.84 L-(m>h) "G £
0.2 MPa), XJHISRLL (CR) #k #2115 97.80%; FKMERER E I, KM b 57.1°PATFC JERR) F¥ 2 40.7°(AGU M
PED); AT WGk BRI i R, BCME R WA R AY 387 nm 218 & 488 nm; HCMERRHLIS YRR T,
H LK H PATFC IR 69.54% 1R T+ 2 92.75%; e MR EA RAFMGMEAL A i, 6IR 60 min J5 BGE B %
Alik 95.83%; MR EMERGE, EE A 6 K5 R E FAI I3k 92.35%, % CR A 3N 97.29%,

X827 Agl@GO@UCN A] WOGHEER; PATFC B Hrisdetife; Stifb Qi iEErE

PEATERg T, FRE R =R K HECE 290 6x10°~8x10° t, 4 [ Tolk K S HE i & 1Y
30%~40%" . Jtg K™ B R AR FULAD A A . YR K I BAT R i or i 4 . MELL F SRF%
fife . VIREERS . BOKIE R RO R AR, SO EINS MR R TAl K Z —. ENSME IR . feasik
FVEYREAC IR K o (R, XS ih4S A BATA RIS . D3t T LB OR A A B, (%
TR D@ S RO A R A=A R bR — S LS ey, (RFR 20 B iR ot
FEAETIRIGYY AN B AE Y S RV E R IR R IR G . Rtk BUHEA A YrEetE, MELUHE SRR
YRFA T FE

AT SR AR 21 20 FH 12 R MR BLZ RS B R R IA% L, B oy B e A A
TGRSR B . B E &% (polyamide thin-film composite membrane, PATFC &) J& H i i)
TG Z —, PATFC MEERE RSy, HFSEER R, WERESWE, FmyHEE) Y, fEREE
(RO). 443 (NF) MIEBE (FO) 254 LA B H ARSI f) i Y 4l == b SR7A7, T PATFC JiETif
FAVEREZE . HT5YYR Trade-off 0V, R S22 50y, HIFHACRIL. Rk, WF5EA G A
b & et AR e e N G 7B 7 R

HHG, PATFC BERYRCH: vk 24 . ABGaynrietE . Jaab ekt B4 b a] 2ot . mrelet: iy
PRI PATFC Bk tsiet:, nDIMGERRSREPTE YeERE. YOU G Bl ar i) £ — R i Re AL O fIRER
RESESEAIARIIURL (PEG-POSS) UNINEIKAH T, Sl SSRGS SOM A st PATFC 5, PR ARt /K i i
ST PATFC JBERY 2 A, SR, AUAbERSerEn] DLR it m i durkne, (EoRKMER G IEIA, Al
RESIIR R B (PA) G2 AE, MR m AR R e 25 . Je AP F Z A HG R i
s B E: 2023-10-27; A BHI: 2024-02-01
E2E&TH: BRAKPEE FILE R H (51378129; 51108094)

F—1EE: XM (1972—), @, M+, HHE, 1dnl08@163.com; Bl {51EH
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RORERIANARAE, M H SRR, AWttt B —ansScHmE, xRl Eaek sio, it
KA BMF] PATFC B, 85 EA 3KEH TMAC-SINP-TFC #l ARTMS-SiNP-TFC 2 Figiflsg &
I, FrANIGYERERETY . BRI nl R R MR E B S5 7E PATRC BRI, (H &2
5 PA WG EZ RN EREFIHEAH EAE RS, REAZFE; MR EHA T so X —5fs, (HREE B
FOBEIN, SCPERERBIEE RGP 2 et AR ] PA WG ZESH . Tk, IR AREL
FLSHEILIEA PA TEMZZ RIS AR T ORISR IEZ, I PA TEMZ0H0NZEH , ieiss
PATFC JRAY/TESTERES, &0 YU 27 YEE F5 1A GO Fil CNT BB+, 18 MWCNT 4 GO JZ2H]
BEANZEA , SCPUA TR A RNV A RO . 5 RRM, SoeERTRIR L, SetE)E PA TEIEZ R T
60%. £ 3 FRetEy U, S AT A R e, Hapris YR

(B, WML RRE R Z R R, R AU A DGR E ST W . R rAE & e b ) g-
C,N, RIMTCFLBALEH . R4k . S5 IR . BAR ¢-C N, REFETT WA FILE, (HRE SR
ke, A5 2y O R BRI B ReR,, SR WG AR . At dES Rt
AL g-C N, AODGHEART 1 S AR R E A B 3R . PATFC BRERIRIABTIS Yetkfe 5 AW ISR, ABisE
ool g-CN, BS54 g-C,N,(UCN); SRJmimid B M Ak #0iEfs UCN 5 A58
HLPE 9 GO B s Ye AL 16 M 1Y Agl AT R & I i, M S By, 19 8 5 A B E G s v
Agl@GO@UCN(AGU) Sltiefbsil. b5, (AT ] ot AGU HT PATFC Rk,
PAFEATCARALTE TR AGU BPERR, 385 %F . PATFC B8 AGU BithERpy 4tk . WISRLL (CR) %
FDERRPTIS YL . s YR SANA 5 YR | Sl B TSI LRSS, W T PATFC R
PERTSS IIBERRE YR . PrimyebERe . Roett . MR R BRI
1 #MR5EZE
1.1 SEIEdRt

JRZ (CHN,0). Sfksk (NH,Cl). =ZEME (CHN,) . £18HK (C). BULAR (KI). + ke kil
(C,sHy,NaO,S) T Figh i T AL RHE A FRAF] ;. 98% WebiliR (H,S0,). AifREN (NaNO,). 30% it
FALE (H,0,) R (HC) ST MNAEZERF 5 SARRRE (KMnO,) . KIBRZL (C,,H,,NNa,0,S,). Tk
L5 (C,H,0) B F KA AL FXF 5 iHARER (AgNO3) Wy T [ 25 8E LA A BR A A s TR)2E
(CHN,) . B = R (CH,CLO,) . IECkE (CH,(CH,),CH,). ¥R (CH,0,) WT A sitkA bRl
HIRAR; B (N T INH S AG R A F s PES ORI T AR (&) ARAR . Lk
FITA R HTat, SCR /KA A 258 7K.

1.2 Agl@GO@UCN ¥1f PATFC fRAVHI&

1) AT LG Agl@GO@UCN(AGU) A AL AT %5 . B o2 i ¢-C,N,(UCN) iyl & 78
100 mL B, A =REHE 3 g). JRE (3 g) MIEbE: (10 g), FEIMAMEIK (15 mL), Hifl. #fE;
B, FAZEIBHEIBERERS (75 °C) LEKSGZET, B R T REWR AR (S0 mL) 1, Jf&E
A, D@ R (2.7 °C-min™") THEIAZE 550 °C, 44 3 ho BEHRIGE . B3, BHERTE
A, 98] UCN By, SRE 2 GO WIilgs: RVARIEYCAEHI &k S GO, BiE e R A
4 GO@UCN E A 6L . FREL 100 mg UCN ¥R a4k, A 4 mL GO /80K, #8s
1 h el e R . BEJE BT 50 °C UL, 58] GO@UCN Z &AL, e it bt
TEERIA AGU SERZSGHEALHN] . &5, FEEA GO@UCN ik bt & TRsAE b ioritEes b, B A
AgNO, W (0.1 mol-L ™). itFk 0.5 h, 2108 Ag'; SRIF, BHHA KL (0.1 mol-L™) Hiiff 2 h, fif
Ag N4 en, EmENEE AGU, HITOK LMK EEREE BEAREH (50 °C) T4 12h, 1%
#| AGU Slgitfbil.

2) AGU Mt PATFC R4 o FZE N ARIEMA RS 2 2], B—LRATERE. K
PATFC B34 [ 2 TABUEAR R L AT MR . 4805, @i ikl A AGU RS/ H0R (H
30 min), E4EEEAZSIE (0.10 MPa), ZEZEIEHIKSY, i AGU SEFRE55) 0T PATFC IR, 55
THFER A BRI AN AGU B E RS RSN, FARPK i (MPD) KAAW, 2
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W 1~4 min J5EH KR, THRHRX BRI R 2 A7K K15 B3 AR = HBEE (TMC) A WA
i Z A7 R A RO G EI A VI, T2 A PR RS 2] 80 °C MU rh AL BE 10 min, )5,
i FHJCK C A K PREEOR, KS2I AGU BeMERE S TR Tk P A4 H

1.3 AGU MM ERIES MM 5%

K52 Nicolet 1S50 U7 AR LT AT INIEARE & & i A B2~ ERE]; SR Escalab
250Xi A X SO CH TR TR B S e A R TR RN S s SR LYRA 3 XMU AUz %k ot
T 0 R R A IR S A A A el el M R R T B RO S, I 5 FI FHBE TS X (Energy Dispersive
Spectrometer, EDS) XJEAEHATE, SRR EITTRSMFHE; RH UV-3600 (DRS) BUEEAMT WLITZLAMt
FCEET MRS e RS L AT DL ERE s SRFHFEE LSA-100 BRI A Al A B SO
KA A, DARAEBEA R R A K PERE s RAIFEE Inspekt Table Blue SKN %I HL - J7 S HA LI i A
FESH BTSRRI SR, DURNE B S 7ESE PR P R A R
1.4 AGU ptRE Mg 7774

1) AGU SRR aliZkili . K AGU BetEIEE T H A5 Tl iE B (ARG IE AN 38.5 cm?) Hifil
J£ 30 min(0.3 MPa), - sfe e R R IR 0.2 MPa, Sl (1) 3TN 2l &

1%
= (1)
A J, 2 AGU R, L-(m>h)"; ViENBEIEHKE, Ly 4 2ARNEEmRL, m?; ¢ EfEIERTE,
h.

Jw

2) AGU PRI ERTERE. L 20 mg- L™ A9 CR YekMENZERNAT, 7E 0.2 MPa ROERIER ST Pk 745
PRI, SCIRAEHUSE, S mL U, DISKIENZ L, FIRAM R (FF 496 nm Ab) I
TERAD K, it CR AR REMO R ZR T AuEM b CR W . @il ) %R,

R:(l—%)xlOO% ©)

A RS CR IR, %; C,. C/rnlFonBagikK K CR BWE, mg L.

3) CR A5 RAE Jrik. SR FHAESN-AT 0L .

SO BB ORI CR ek I
SHBIVERE . T 1% CR YK EEWOERE bl 0
BIATIZE, 0 CRGMORIE SR 9 5 o oal e
EEE))B 2 0l - d
A=0.01302C+0.0109 3) 0.2 /,‘/
st A g CRERIORIE: €4 CR IV N
J#, mgL” of < , , , ,
L5 SRREH RIS RMEE 0 020 30 A0
L1 300 W ARKDEIRBUMAIDE. 2kl AL e L)
AANET , BB CR SIS Fl1 - CR S BOCRe RS
TESZES R, 43S 10 min 102 IEHRAFL, F Fig. 1 Concentration - absorbance standard curve of CR

X (@) TR AN R ] B MR U R R, o 8 R L i ] AR fe e, I AP el P
TESCIRASIE T AR R S HTTS YR
Jp

Ri = )
-,w
b ROVMGERE; J, WPBSEEE, L-m*h)5 J, ABRAADKGERE, L-m*h) ',
1.6 EREMT PATFC BEXUERIGRBE SR RIZE N

TEREZSIRMET , XTECPERTIE B9 PATFC BRGEZEHT CR AR IESE:; FifS, HH 2 25 °C IHE/KH
(A BHLIOR BEDGARE 60 min, W05 PRI 5 e e PR RO A K GE e e Tl e VR O 3 R A D £
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H I TEPERE

RIS YL ERE AT LUK R (F,) FS YL (R) BEA TR . Hoh, J5YeRi s sk (R) Fl
AAHEYER (R, R (5~ (8) HEF, . R R X R, HEL IS 5~6 K, ARImEEIKE KL IHE
e AR A A R R AR, PR E AR PR S

F,= T 100% 5)

JPI
Jor = J,

R = 22 %100% (6)
JPI

R=22"T" 00% (7)
]Pl

R, =R, —R, (®)

s Uy WWIIRAIKE S, L(m>h) "5 Jp, AEEAS A T EE S S 10 min 973458 &, L-(m*h)';
Joy MIHVEE R 4K R, L-(m>h) ',
2 #HER5R
2.1 AGU KMHRSAESI & F AT
I TE AR E AGU MCE R 4 1

%1 EXSHL
LA (R 1), ASHREIRT 5 MHE: AGU K #1ESHER

AL 30 B 2 (M). MPD KK T W e Table 1 Results of orthogonal test
(Cypp) MPD ZKAHE RIS A] (Typp) . TMC A W= RREGEE

USRI (Crye) AT TMC A USRI, M G/ T/ Coad Trgd  Z0KIERE HRER/
] (Tre)o MTHRANHE, HIRE 4 4KFE, D mg %  min % s (Lmthyh %
B Mgl J, 1B AGU Bt REFEA R 1005 025 45 3033 90.79
BVRFAESEL, A A RS RAE 100 10 2 050 60 35.77 91.68
YIE KOKSEROVAE), LAHhE 25 R Z ik 10 15 3075 75 15.55 93.86
Vo B, ARIEACTFRNAE K, TTAEHANER 10 20 100 90 3.89 95.56
WZEH R W2 RAEMAK, WFRZEEXNLE 5 o5 075 90 778 95.08
SERSEMRAR, DA AR A R0y 0 10 L 100 75 62 06,11
XFFRZE E(TMC AR E]), AR

N B

Eii%%%*&%{ﬁ (%% ), ﬁ;Xﬂ‘E&@Hﬁé@ﬂ(@ 20 1.5 4 0.25 60 43.55 76.62
= o) Il CR el ik 21 % o B e . 20 2.0 3 0.50 45 39.66 83.57
TMC ¥R 45 s FFH$) 90 s B, WER 30 0.5 3 1.00 60 23.11 91.40
86.27% LTt 93.73%, WEIUH 7.46%; Azpk 0 104 0B 8 3499 89
@%{DEE 35.97 L'(mz'h)ﬂ I;&E 18.22 L'(mz'h)il, 30 1.5 1 0.50 90 31.05 91.23
F%lpgg/gjg 50%. I, % E %} J, AN A0 30 2.0 2 0.25 75 35.61 85.96
n WS B2 MRIEIECSR R K Ok 40 05 4 050 75 24.88 92.05

VAR TR R, X T R E, wHEwma 40 10 300025 90 30.19 93.03
7K Jy FRIE B RIS — A 7K AR e 4 40 15 2 1.00 45 38.88 81.17
(3% 2 W E1), B TMC BRI AR R 0 20 4 075 60 26.73 90.70
[B]4 45 s,

[FIFE, AT DA S H B R R e R Al /K i i (Jw) AT CR YeBH IR (i) BOSEmm R S R 28 251k
XTHZE D, TMC A AR BIRAERIE N 0.25%0; HE C, MPD KA B ERRE ) 2 min; HE B,
MPD KA B B2, B 1.0%. X THEZE A, AGU GEFIRARDNE A3, Bl 30 mg.

FHER 2 HARAE R AT, SRR EREAiGR E (J,) sEMRRRE B TR . TMC A HIAB IR 1)
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[A]>TMC A HLAH 5 W v B2 >MPD 7K AH 75 e B R2 EXLWRERDH

>AGU YA AR 77 45 il & >MPD 7K A ¥ W 1% L s Table 2 Analysis of orthogonal test results

). AT CRGIRHHER ) IEBEIIEI T 7000 B (@) CouD) T (B
J”ﬁ’?ﬂ‘j T™MC ﬁﬂ*ﬁ/ﬁ(&@/@ﬁliﬁ MPD 7J(7FH{§ X mg % min Yo min
T > TMC AHUAATROR > e B inE> k@) 21385 21525 23.582 34920  35.965

MPD JKARRIR I Al TR RPN k) 24302 26793 29510 32840 32.290
WEEAE T J, Bl ORI IEAE R RUKSFRON ) 31100 32258 27127 21063 20.565
H K HE5R0 0, 1538 AGU PR i fe il 2% K
MR AGU SGEfEFI NG 30 mg; MPD 7KAH
VR JE 1.0%; MPD KAV R[] 2 min;
TMC AR R E 0.25%0; TMC A LR

30.170  26.473 26.828 18.025 18.227
R(J,)  9.805 10.733 5.928 16.895 17.738
K@ 92973 92.330 92.207 86.600 86.268

] 45 s K,(1)  87.845 92.590 88.472 89.633 87.600
22 REHIGRUETI AGU MitRERESER ) PR B0 S0as o eas oL
ES55H K,(n)  89.237 88.947 88.443 91.060 93.725

1) H;év':%:i E’fjﬁ%ﬁ ﬁg . *E %E PATFC Hﬁ ﬂ] R(n) 5.128 6.870 3.764 5.695 7.457
AGU B A 4 B ik 21 41 5633 8 (ATR-FTIR)
(% 2), FTLIES] AGU BUMEREAE PATFC SRR K PATFCIIA '
Femb -, BB THERER] . XTF PATFC JEE, 1660 1l

16 1238 I 1 296 cm ™ b (9 HFAF UG, 43 5] 52 0 1296 A

PES 1 C—0—C WA FRI4R{REIFI 0=S=0 Iy o=s—0" ik o0
FrffdRsl, 75 1149 em™ AT 0=S=0 Hfir AGUSCIE

MR s P 7E 1 543 em (N —H 25l 3% 35, 1610 /\

C—H fifhRsl, W), 1610 cm™ (N—H Hifft NEE I
PR3, BEME D) A1 1660 e '(C=0 F iRz, Wt o oot
Jrig 1) b 35 1 BB I e B8 3 0 U 3 4 B 4000 3 600 3200 2 800 2400 2 000 1 600 1200 800 400
MPD 5 TMC (5 ER AN, 7F PES HH#MEHR Ao
AR T BB Z, PATFC BRI &R, 7E El2 PATFC SRR AGU BritpEEREMH LI
AR I, FIFH AGU g% PATFC Bt Tk (ATR-FTIR) [Ei&

s , et PATEC Hﬁﬁ'f: 5 JEL H}‘: %t m # EJ 4] j—ﬁE m% Fig.2 ATR-FTIR spectra of PATFC original membrane and
Kb 1610, 1543 Fl 1450 cm BRI 5 ki AGU modified one
Prahig™ | (H PR R A RE R 2 A 2R O=S=0 %, ok, 7EdetE PATFC ) ATR-FTIR &+, &
P UCN Fl GO Bl sk T BRI . 78 803 cm ' AbAYAHAEIE S o-C,N, =HEFAIT C-N 125 ik shig
SFREUZ, 1 200~1 640 cm™ 4b 4 £ 51 W 04 S g-C, N, F5 42 R C-N Hil C=N s Pk s, st +
3300 cm™ AbHYTEIE, WIS GO I O-H ZEFAMHFIRSIXT !, i ATR-FTIR FAFLRATHL, AGU Bt
G o

2) JESZER . PATEC JREA AGU BetERER) SEM BR A WL 3. HIE 3(a). & 3(b) A%, PATFC fEZ£
TR B T R MR TS Z R A Tl FE AL A B AN, 53CkiE—2 mE 3(c). B 3(d) TH, nA
AGU MHERG , REHAE 2 LA FILE TS AR AR 22, B T kR A2 125k . X TR
T NIRRT I8 T H LA 250, AR B ok I 56 TR 22 T, TR UBRDIR S 154G
Fo OO EARGEM, AT LA 08 D IE AR IS A RS AR, DO B AT Aa AL Ytk
Ael. HIE 3 ATHN, AGU 5S¢l Zs 2 [ M 25 e R BTG R 2 5 3 SR 2 0], ZERRE R v 1y A v
AGU SgE SR ENE , BefruE e e R o

Sy AT R FR ST R AN L S ARES, R SEM 454 EDS REIG ISR A T R 4L S
oA (K] 4). @it SEM-EDS RIS IR R AL N: AGU MR TIA C. N, O, S, Ag fil 1 LXK,
X 7 B SR A HE A R 43.33% . 40.03% . 4.62% . 2.40% . 4.93% 1 4.70%. i EDS & (& 4) Al A,
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(a) PATFCJES 000£%

(c) AGUMT:AES 00015 (d) AGUPEE20 00014

3 PATFC &K AGU KRR EIIHAER (SEM)
Fig.3 The SEM image of PATFC original membrane and AGU modified membrane

(a) SEMHLT-[&11£20 000 (b) EDS7)Z 4 (¢) IR (d) RO

(b) PATFCJi20 000f

(e) AITE M (F) BiIEE 5 (g) HITEME (h) BIEESH M
El4 AGU K%Y SEM-EDS BEEE
Fig. 4 SEM-EDS images of AGU modified membrane

C. N, O. S. Ag M IJTTHEHL) M. XERIA L4r
SEIEREMT AGU S Ba LRI S 734 T30 L2po-may — PATFCL
SEIFHI 10 - " ACUIER

3) SemlicitBE. i PATFC XA AGU Bhfs B 08
) UV-Vis & & (& 5) 7] L, PATFC BRI AE §.§ 0.6
W 112k 387 nm, HEE P WOCHIGEE . X 04
RSP R UM R S e S S 02 87 488 nm
TR n AR IRICEE G, MR N R " . . .

0 : :
200 300 400 500 600 700 800

T BB LT RS T OB SR 0T, T
AGU U RO LI 2 488 nm, E
JB TR (2>400 nm) JEFHE ., 3 AT B R RE A
R ik e 05 2 S AR T A 5 S0 . IR, A I

P K /nm
E5 PATFC &, AGU IERRAYLSNET R IRUSGEE]

Fig. 5 ATR-FTIR spectra of PATFC original membrane and

AGU modified one

PATFC A, AGU tPERAEnT WO RN ARG
WSCRE 1 HT5:

4) RMFGEAKMERE. MYE PATFC JFIES AGU SRRk Bl (WCAs) MHRE5R, J5# (40.7°) LLHT
FH(57.1°) BEAK T 28.72%. X AIRESEH T AGU S gh MR AL RIE A ES SR — I, AGU ] [EAIK
MPD Fl TMC [ACEREE, iR GWEEB K] (—NH,. CO—NH) TH"™; Ji—J7 T, AGU R Figh
) GO HARUFHIZRKIERE, AR THCERM BN K, " RR DRI A YGRS M B, o
TR R AP BT e PEREN )
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5) MUBGREE . #R4E PATFC 5 AGU S H A HTRIR BE FIMT R MR (36 3), B Tt 2 AP AE,
AGU BUHEAIX T PATFC BRI, JELEE S5 B e (0 T B W A M. PATFC SRR RO TRy 22.68
MPa, BUPERSRGHRSREE R R (20.67 MPa). ATRERYSRIAE, ECPERSER HRURE 08 IS SO et
R AR ATIREAR T B SR AHRR . (F, SPERSAIIT R ISR PATFC JBERY 12.78% 125 =
15.09%, JXFRW], SPERAE AT EIEEE .

3 PATFC & AGU BUMEREAHNREREE XL

Table 3 Comparison of tensile strength between PATFC membrane and AGU modified membrane

Hedh RA) MR moRff  BrhoRE,  WEROR/

> 1
Fedh (Kx 3 xJ&)/mm mm?® N MPa %
PATFCH 90x15%0.225 3.375 76.55 22.68 12.78
AGUHPENEE 90x15%0.238 3.570 73.78 20.67 15.09

2.3 AGU M AERNIEERE T

HHE PATFC 5. AGU BICHERR 4 /K i i e 30 — 100
CR i B AR K45 R (B 6), BUE 30 min )7, _ as| e 1
PATFC i Al AGU 5 P B #) 21 7K 3 45t 53 331 Oy 2 1o
18.11 L-(m*h)™" 1 21.84 L-(m>h) "', eI T 2T leo &
PATFC il B2 75 T 20.60%. X ATAEREM T 3 5] 10 &
AGU 53T 45 RENS (o R IR 2 )2 TE AR K G LR | lao ®
MR, IR T Wk a5 ] 130
hnel, PATFC AT AGU Bt CR A EE st 120
5y 8 90.45% F1 97.80%. X F W, fdi ] . N
AGU SJF45%F PATFC 2P, RERSHE— e PATFCIL AGUIFEIE
- 5ElR Trade-off R AHRFAR 6 PATFC B0 AGU B S EE R
2.4 NBEBEHET AGU KMIRAUITRERE CR BBt

T:E*ﬁifuj( BH ﬁlﬁ,ﬁg{ A H%?S%%H:TH‘ PATFC Hﬁ Fig. 6 Comparison of pure water flux and CR retention
F AGU B 5308 e i JI5 0 15F 1) f 2 0k it 2% (1% between PATFC membrane and AGU modified
7)o A7 ATLCEH, BTG 60 min AR g
T2, PATEC 5 RF (B G5 FIE, BAJ O SR vt
THE o X ULH] CR 78] Py B AT V5 Y b 2 95 | :gﬁ}{gﬁg;‘giﬁ
PATFC JGE, (A4 e A5 e B - e BT s OF
). XM, PATFC X CR ZEMRES 2%, 75 = oF
WA S5OL &M T % 2005 17 180 min 5 , 2 50
PATFC JI& RF 7350 65.10% F1 69.54%, 7SAEA 70 b
B, T AGU BiehEle, FEmSSSRIE Fidign 6t
Al 60 min PN, H RF ZWWOHEEH BIWLE, XFE 5070720 40 60 20 100 120 140 160 180 200
B MR CR B2 o REHR T . S UE AT LA T} /min
180 minf5 , RFH 70.13%, k. PATFC fif 7 PATFC f&. AGU KMIEBEETTRENZ%
RF 1H (65.10%) B, X2l T . O FEEEm Fig. 7 Specific flux attenuation curve of PATFC membrane
BRI L T 2RI, T and AGU modified membrane

TR F AR AGETE , R TIPSy ERE ;. @AGU UG PATFC BRRKMEE S, KILZEAE
PERRRITE SR, ML BRH B R R, MUK TS B, [RIHA BRI B K TS Y X I RS
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Preparation of a modified PATFC membrane coated with a novel visible light
response catalyst and its anti-pollution properties

LI Dongmei"’, WU Hanjie', LIU Xiaoyong', JIANG Shuxian', CHEN Jingkai’, LIN Tinghan’,
ZHANG Gangyi', CHEN Yanbing'

1. Faculty of Civil and Transportation Engineering, Guangdong University of Technology , Guangzhou 510006, China;
2. School of Mechanical Engineering, Guangdong Ocean University, Yangjiang 524088, China; 3. School of Computer Science,
South China Normal University, Guangzhou 510631, China

*Corresponding author, E-mail: 1dm108@163.com

Abstract In this study, Agl, graphene oxide (GO) and ultra-thin g-C;N,(UCN) were used as precursors, a type
of visible light responsive Agl@GO@UCN(AGU) photocatalyst was synthesized through ultrasonic and
chemical precipitation. Then, nitrogen press filtration combined with interfacial polymerization was used to load
AGU on the surface of supporting polyamide membrane (PATFC), and AGU modified PATFC membrane was
obtained. The preparation process conditions and anti-pollution properties of the modified membrane were
studied. The results showed that the optimum preparation conditions were as follows: AGU dosage of 30 mg,
MPD aqueous solution mass fraction of 1.0%0, MPD soaking time of 2 min, TMC organic phase solution mass
fraction of 0.25%0, TMC soaking time of 45 s; Under the optimal preparation conditions, the pure water flux was
21.84 L-(m*-h) '(suction pressure 0.2 MPa), and the retention rate of Congo red(CR) could reach 97.80%. The
hydrophilicity was significantly improved, and the water contact angle decreased from 57.1°(PATFC) to
40.7°(AGU). The visible light absorption performance of the modified film increased significantly, and the red
shift of its maximum absorption side band occurred from 387 nm to 488 nm. The modified membrane had a
good anti-pollution performance, and its specific flux increased to 92.75% from 69.54% of PATFC membrane.
The modified film had good photocatalytic self-cleaning properties, and the flux recovery rate could reach
95.83% after 60 min illumination. The modified film had a high stability, and its flux recovery rate could reach
92.35% and CR retention rate was still 97.29% after recycling for 6 times.

Keywords visible light responsive Agl@GO@UCN(AGU) photocatalyst; polyamide thin-film composite
membrane; anti-pollution performance; photocatalytic self-cleansing properties
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