www.chinacaj.net

#36LE2H BE H W OI|E R P Vol.36 No.2
2022 4 A Energy Environmental Protection Apr.,2022

FEN, BB, RE,55.COF-PD/ Agl K G M B AL ST PERERTIE [ 1] REIRIR B R4, 2022,
36(2) :52-58.

WANG Yujie, YUE Xilong, WU Tong, et al. Study on photocatalytic and antibacterial properties of COF-Pd /Agl
nanocomposites| J |. Energy Environmental Protection,2022,36(2) :52-58.

COF-PD/ Agl K5 A # R AL
&i‘fi‘l‘iﬁ%ﬁﬁ%
ALEERLE WL A BERR . KEE.

(1T R IFR FERFBIALFR, TH FM 213001
2L TR ERAR AN A RG] T % 225200)

WE A2, 5-= R 1,3,5-Z FBA A K Z 8 A AT IRk, #1 & T & Agl 1546 64 24 A AL
B R MA COF-PD/Agl, #8424 w47(SEM)  X—4+ & RATHHL(XRD) (&4 242 (TEM) A%

P ot Hesr SF K E (FTIR) RAE T MAHe W S feta g, AP (MB)F= % 791 B(RhB) 4 42
BB HE Fedhy M ZH AT I T 0 AR AR HAFH (E. coli) ARX B4, M2 2
éwt] Mab, ZREAW. % COF-PD/Agl AR B SMegEmE 4 0.036 g B, xF &P K 1% 5= F JH 9

BLA RAFHY RARAC KRR A 4 COF-PD/Agl #4698 A 150 mg/L B 37 B SR R 4F; &

COF-PD/Agl #) F Nk E A 4 mg/L B, KIHATH 89 & Kk 2 4474
KR AR R AR R A
hE 4 %S .X703 X HERARIRAS: A X EHS:1006-8759(2022)02-0052-07

Mo Bl I 12

Study on photocatalytic and antibacterial properties of
COF-Pd/Agl nanocomposites
WANG Yujie', YUE Xilong”, WU Tong®, HUAI Yanjin', CHENG Qinglin' ,ZHANG Manying" *
(1.School of Chemical and Environmental Engineering , Jiangsu University of Technology , Changzhou
213001, China ;2. Jiangsu Ningda Environmental Protection Co. ,Lid. ,Yangzhou 225200, China)

Abstract ; Covalent organic frameworks material COF—PD/Agl modified by Agl was prepared with 2,5-
diaminopyridine and 1,3, 5 —triformylresorcinol as precursors. The morphology and composition of the
material were characterized by scanning electron microscopy ( SEM ), X —ray powder diffraction
(XRD) , transmission electron microscopy ( TEM) and Fourier transform infrared spectroscopy ( FTIR).
Methylene blue (MB) and rhodamine B (RhB) were used as simulated organic pollutants to determine
the photocatalytic degradation performance of the material under visible light. E. coli was used as the
model strain to determine the antimicrobial properties. The results showed that when the dosage of COF
—PD/Agl nanocomposite was 0.036 g, it had good photocatalytic degradation performance for methylene
blue and rhodamine B. When the concentration of COF-PD/Agl material was 150 mg/L,the effect of
bacteriostatic ring was the best. When the minimum concentration of COF-PD/Agl was 4 mg/L, the
growth of E. coli was completely inhibited.

Key Words : COFs; Silver ; Photocatalytic ; Antibacterial

WRE BH.2021-12-16; HEHE. HTH

EEWE: AR A AHFALTA (51508239) ;T F 5 T F AR A £ EAH#HX B (XSJCX20-10) ;L AR L FRRAKF R ES A
F A (11610412041)

E—EHEEN T ER(1995-), B = 5dd@A R E ik, £RFR A @A RBFT H424H . E-mail :45789142@ qq.com

WHUEER MR 2 (1987-) , %, iT 7 WA L, 81308, £ 2R 77 6 A 3075 FEMAH & B SR, E-mail ;myzhang@ jsut.edu.cn



www.chinacaj.net

I EXRF COF-PD/Agl 2 K I AHH 04 AR B S M AR AT 53 -

0 35

F D Y7 Tl B K HE ik = A v i S A
AL T AR MR GE | i AR ED Y I K B A il 1 A8 AT
A e EARAT A T R A TS AR 4
Wz Mot R OR, R K HE & A Tk K
SHER B 16.4% , AN TR Tolk B3 JFURE Y
MO T &AM B RES Bk
A ZH R A L RARAR S Ak, BRI K i A e
Wrfe A I & i BBk, I A KRS &K
A )77 B8 e AR PR A BE B 25 BT, AR 23 3k Bk
TRAPIFET, I 2 5k N2 A A s ™ TS
JIT Lk 5% — B X P05 15 G5 T /N 1) B 44 1% 7K Ab
PIFBOUH G, HAT, Je vk R B gL 1 K Y
Rt Aot v N R )02, B A SRR R AR O R 2%
T, R SEAE AL T 7= Az 1 S8 A0 38 I e o ke B figt
TE5 ., S AR RN SRR, R PR AT,
REflivs Kk Bl 5E 0 ER M H Y ALk,
B MASAREE TS A AR R SRS E S
RN T HEAI Tz

HMABHAMELE (COFs) J&—Fp i Al &+ A
1RSI SSTw i B A Wi B e 3 A ML N L E A W
FA BT R SR A5 0, B IE B 7 PR 05 Ak HL A R
N, ERAMHRZMN . 55, COFs # 8k
R IROCE M A HL A LA, R e 2 AR /N
UK, COFs AH B2 1 LA 5% 12, A1 B} i) 1R
SEE AL 2 R e M R B A, &
COFs A I PE S A AR (g FL 25 4, X i/ e
ATTAE SRR B 43 B AU Ak J 1 LA B8 4 7 oy
PERE

AR R AR BT 38 A v s
PERB B Z N T2 AT RS R
PR, R, FRATHIEE A Agl &1 COFs, #£
W52 A 4 R PT B M AR A [R) R, 3 % B
(e ) FZE (A" ) A3, AT B8 o A AT WG T
G PERE . 28 LR AR SCL 2, 5- ik
WEFN 1,3, 5— = F k) 2% = Ry A SR 0, 38 40 75 771
kG i COF-PD, ] Agl 2ETTTE A K COF -
PD/ Agl, i 55 HAE 0] WL T Ak R b i P RE

1 SEIRERSH

1.1 B 5iRF
MS-H-Pro BURE Jy 4t 4 & ( 3 [ FEIK HE 0 8
F]) HPL-N125W % @& FOR AT (fay 2% BL 58 CAI

i3

NF) (D=7 BUERAMAT LA 66 BT (B A AE A
A PR F]) (A-5082 FI AP K AT BRI (P A
FAL B Y FHELARA ) \LX-300 /N 3k
B.LHL(Kylin—Bell Lab InstrumentsCO,LTD) .DHP
~9032 Y H PIER 15 FR 48 (i —TE R AU A
BN F]) \LDZF-50KB By 30 1 28 K A% (b
Vi 2 PR S M)) \THZ—103B #U4E iR 3 35 32 K
( bilg—fERL AR A R AR 55,

PI= WO ZE S 1,3, 5- = iR oK =
My .2,5-"ZJENENE AR AR Bk 2 Tl
HILWE W PHIH B, K FF & ( Escherichia coli
ATCC15597) A HATHEE R,

1.2 COF-PD/Agl EAMEIBI & KR

TG B85 1 A Rl L SR FH I 7R Bk A
T COF-PD, H 5 —H 2 (4.5 mL) %N
¥R (4.5 mL) F1 3 mol/L ZR (1.5 mL) AR &H
1,3,5- =P BEA] 8 =19 (190 mg) F1 2,5- "2 %k
MHIE (149 mg) R DU TR £ A HLrp | 8 m Ab B 20
min, SRR VUSROG A 2 B e e R 28 v 7E
120 °C T 72 b J5 ARV E B, TR o
VRLLRR T 5 K, 1E 60 CF T —0,

W5, 8 1 f7 B A U0 T R Agl f 2k F
COF-PD £ i, #H 5t, FREL 100 mg B9 AgNO, Fl
250 mg 1§ COF-PD ARKANAZF] 100 mL 1) £ 1
VW, HS 10 min 5, 7ERE B PG LBk
2 h, 5 A, FREL47.6 mg 1Y KT, JIA %] 40 mL
) RS #7510 min 15 B, BRIA R
B I MEIAW A B, R 2 b s, T
WO P e K SR 5 U, ¥ A REAE
60 CHEFH i & — %5, 15587, FRom A COF-
PD/Agl,

1.3 JefEptEaeinig

PEFEWH 3L % (MB) F1 2 FFEH B ( RhB) 5L
6 P 0 b7 42638 Y 1 E AR B oKk, A
TASALL B ED Y 2 /K, AR A6 W] DL i il 4 #4
(RS RO AT
1.3.1  FHrmmE

FHHL T REFREL 0.01 g.0.018 g F10.036 g )
PRI A B A7 55 57 2% o, B2 B AR BE Sk
10 mg/L /) 100 mL JYRHA W . TEOGIZ AT, 4T
S RN g e AR A FT IR RE )
i BRSO (1 B R S S2 3 FE 0.5 h, {4 1L
FRTA 3 W52 B —JI58 BT - A7, FH ) W A I B 4 mL
JURHRW, MW 112 A, IF40 55 o FE A oy



s g B BRI

www.chinacaj.net

® ¥ F36EF2H

SN FE UG TSN R B L2 €
D52 J T B e st S 7 g AR A AR
FEUF RS 252 1) 7K CURTHE K 11 BEOK X 52 07
HEAT IR, RIS THHGAT (AT DGR | fife e Ja
X RN A H R A TR R FE . B 3 min HL—
UHERL BT 2 mL B0 E L, SRR S —
AL 15 3 (UV/Vis) I 22 % fif e 1) S 36 R
(MB) WA ST B ( RhB ) 1 7 fie W e %
KACRIWOGEE ok A, o P B W VS W %
FHIF B 154> BITE 664 nm F1 554 nm AL ELIE Y
B SR RS i D RN TR s [0] () 75 e 4 vk
JE R € JFR A () TR B AR
FRAE A - LR B HE T S YRl B e fig
B 7l O W
c,-C A, - A
n= x 100% =
o p——FE% % ;
C,—CIERT HART5 WA IR, me/L;
A— IR B AR5 YOG
A—EIE ¢ W] (min) 9 H bR 5 G2 9
TG
WA 38 3 1 — G I Bl ) 2 A AL Yk
REfgat B S R (2)
In(C,/C,) = Kt (2)
Horpr, ¢ — 6 IERT H AR5 PRI R IR E , me/L;
C—GME v B (| 1y H bR 15 4L ) Wk
mg/L;
K——R N8l J7 2% 5 %0 min ™'
t—IE IR R], min,
KB ] DL BRI 2 2 m A R A S O
AR AR TS G
1.3.2 B ik
T A T AL T A ALE R AR
i (AL FR L B 95 ML B fige () 3o 2 o =
A H R PRI AN (NAL) |, 2 N BE (IPA) Al
AR (BQ)VENZS (™), FRIEH HIE(OH - )
AR H MO, - ) MR, BARSRNTN .
JERCi 100 mL 7. H 5L W U (W EE 10 me/L) i
ABIDCAHEAL SN 25 42 Tl T RSP FRE 0.12 ¢
AL 0.080 g Nal(0.032 g IPA ,0.060 g BQ) il
ABIMHEAL B B T AR Ll i MR I 2
PEFHEHE 35 min, 285 EHB TEAC, FTHRITXE
FR L5 VA VR BB 5 36 min, & 3 min BL—REES: .
B ML T B O 4R AE (6 000 r/min) FEH VS,

t

x 100% (1)

0

FHEES—FT WL A3 S0 G BE e A TR BE DI E
1.4 HE RN

PEH 22 G A M B K W% FF B ( Escherichia
colt) X HU LA A HH BT TR AR HEAT DN 2 , 3 i MIC
{EL (Fe/ MRV BE ) 125 | A A il 4 RN o 2 0 2
AL ) 20 o AR R B PERE
1.4.1 IHE®R

IBCHE AR v 2 A A 1 R A TR 1 e 4 R
FER 12 h, B KK LB W BOK LA B 8 x
10° CFU mL ™' 2247, F 10~100 pl BB
W 100 L P TR, B% 28 AR 1 #1570k
FEVAR EDE S B B 4T 4 AN EARZH 6 mm [
fLo HRCE AR R BN 30,60 ,90 120 mg/
LA, 20 MRS B 25 pL 7 AR L, B F
BT REREN 37 C 7R 1R, &
Je B WS i ] 8 B0 TR A R X 4 TR 1
RRCR, w, fARBIE AT,

1.4.2 AKWE IR RERN T

KIGFFEALE 96 FLA ( Nunc, USA) F 5G9
Fefb 5, KM FF R 04 A K15 LR AT A 20 BT X
HEATINAE . DE S8 L , 75 B0 BC & M R BT
PEREHEAT A Hr ARSI, e RS AR S HL LB
FRFRWE (100 L) FIHTE A £ (100 wl) , )&
We 5~ 10 W, 1 H 7843 40 B, FENTR & W b i
100 pL, i EA T A 100 wL b, ELE
5, EBIEN TEFLAR P25 LRI 100 pL
T B JE BRI, 5 100 wL IR AR FEA 44T, 4 Fh
Je R FLAR R AR BE 43 518 8 (4.2 1 mg/L, ZHTA
WL R 4x10° CFU mL™" 28 FIRE L R AR RN AL
A VR A i, X SEURE S U S e 1 351 A o
FEFLACE T AR 2% P 35 5% 7RI 600 nm Ab
MEWICRE , A1 h 2 — RO, vl i3 3]k
WP RAESTRM B 2 5 T R,

P AUARTE T IR B FR A0 Th 1 92— K Re S & 3
AL B AR, — K5, 7 600 nm %
K, FHBEFRAGHEAT I, A UL AN P 15 1) e /IR
e 7 B Sy f5 /N4 461 € B ( Minimal Inhibitory Con-
centration, MIC) "8 WIS 40 B © v A4 K H 52 4
A

2 GRS

2.1 HHEEE(SEM) 247
i A1 T S R AR AR A W A TRV
o M1 ATLAE 3, 7= 3 i S A 500K, X i



www.chinacaj.net

EEAF COF-PD/Agl KR 5 A4 RAE I E HALAT R 55

THERFH Agl B ILTIIERHE] T COF-PD £
I, BB T COF-PD/Agl, HE B A, BAT 1

53400 20.0kV x4.00k SE

1 COF-PD/Agl i SEM
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Fig.5 Degradation images of dye by materials with different concentrations
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Fig.6 Kinetic curves of dye degradation by materials with different concentrations
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Fig.7 Effect of free radical trapping agent on
photocatalytic degradation efficiency of MB dye
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