202248 A B Aug. 2022
43 B 3 1 Precious Metals Vol.43, No.3

BB S R R B R M BT 5

&, BT
(ZWKRS: FRESHE TR, &8 230000)

W E: FRAXARKHAS oneidensis MR-1) /R A% LR A5 s 09 B th KA BUE R BAEH AR FE
(CNTs).& &, #|%& 7 PAd/CNTs AKX L aM#t. B TEM. XPS % % #r F Bt M4tk iT T 248, A
3+ 7K H KB (4-NP) 89 3L R M6 MR R 32 T PA/CNTs #9fEfLbEfe . RAIEZ R A0, AP E(AA
2~3 nm)3 34 4 HupHAE CNTs & @ 42 i 842 CNTs LAk R 15 % 24 7% 6938 K An 45 fn ik a9 1 5,
B EfebER B A R R E0EmE i, HEFEN L, PJ/CNTs 3 4-NP if R & LA &
AL B B AR A R A — 8 ONTs MR E R &5 T 6.3 45 & pH=10 8954 T, 5% Pd/CNTs
AL 18 min 7T 4-NP [4/# 99.5%, % 6 ANB GG AT 4-NP 49 K% FABRF £ 95.2%.

KR F ML, mELR; R, RAE; KRR

FEDHES: 06433 ICEFRIRES: A XEHS: 1004-0676(2022)03-0014-07

Study on biosynthesis and catalytic performance of Pd/CNTs

YE Ming-lei, SHI Xian-yang”
(School of Resources and Environmental Engineering, Anhui University, Hefei 230000, China)

Abstract: Pd/CNTs nanocomposites were prepared by in situ reduction of zero-valent Pd nanoparticles
formed by Shewanella oneidensis MR-1 on the surface of carbon nanotubes (CNTs). The materials were
characterized by TEM, XPS and other means, and the catalytic performance of Pd/CNTs was evaluated by
the reductive degradation of 4-nitrophenol (4-NP). The characterization results showed that palladium
nanoparticles (2~3 nm in diameter) were well dispersed on the CNTs surface. Palladium loading on CNTs
will increase the Raman peak strength and shift the characteristic peak, and the crystallinity and particle
number will increase with the increase of loading amount. The performance evaluation showed that
Pd/CNTs had high catalytic performance for 4-NP reduction degradation, which was 6.3 times higher than
that of CNTs alone. Under the condition of pH=10, 5% Pd/CNTs can degrade 99.5% of 4-NP in 18 min, and
the removal rate of 4-NP remains at 95.2% after six reaction cycles.
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Fig.1 Experimental flowchart
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(a). CNTs-TEM,; (b). Pd/CNTs-TEM,; (c). Pd/CNTs-EDX; (d) Pd/CNTs-HRTEM
B2 CNTs 5 Pd/CNTs /] TEM E&
Fig.2 TEM images of CNTs and Pd-CNTs
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Fig.3 XPS energy spectrum of Pd/CNTs
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Fig.4 Raman spectrum of CNTs and Pd/CNTs nanocomposites
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K A0 WA FE LT 4-NP I AE 190~500
nm 156 Bl A HEAT 4, A PA/CNTs FIfEALTERE,
R E 5 s

4-NP 5 KIS AL T 400 nm 4b (& 5(a)). H
Bl S(a)rT WL, Bl S SEES ] HE 0, 4-NP I3 ) B K
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Fig.5 Reduction and degradation of 4-NP by Pd/CNTs catalyst
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Fig.6 The effect pH value on degradation rate of
4-NP catalyzed by 5% Pd/CNTs
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AR RAT R FRAE 95.2%, KB PA/CNTs & — Rtz
5E AL 2E AR AL o

% 15% PA/CNTs J 4-NP [ E 5 F (246 R (pH=10)
Tab.1 Catalytic degradation rate of repeated use of 4-NP by 5%
Pd/CNTs nanocomposites (pH=10)
R 1 2 3 4 5 6
FEfRER 98.1% 95.7% 94.4% 95.4% 94.1% 95.2%

3 4

1) H S. oneidensis MR-1 7&. CNTs i J5i A7 ik
Jif PA>* & BT PA/CNTs 9K G0 EL. RAELE R R
B, JEUERIE B4 KAR(PANPs, HifE 2~3 nm)LLEE
SE 5 E B AE ONT $ kR im L

2) Pd/CNTs 4K E & B 4-NP ) NaBH4 14
R BB R m L. fER IR, "M
AT 21 min B, SFHIERIREE N 33.4 mg/L XM
FEIET I BRAR RN 98.5%, B4l CNTs MRt m
T 6.3 £ o RLEAE TS IR B PR N AT, pH=10
WA PERE A fE. E M EE N 5% PA/CNTs 4L
PERREAR .

3) £ pH =10 BI%MFT, 5% Pd/CNTs 49K K
EAEDR 4-NP I8 J5 FEF AR AE 18 min KA F] |2
AT, HEAREN 99.5%, & 6 NG
JEXT 4-NP 1) 2 BRFARERAE 95.2%.
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