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Abstract: In order to make better use of solar energy to convert carbon dioxide into value-added products, we synthesized
hexagonal boron nitride (h-BNNS) with a specific surface area of 1 009. 5 m*/g by boiling method. Then h-BNNS/CPAN fiber
film was prepared by electrospinning method with h-BNNS and polyacrylonitrile (PAN) as the raw materials, and then Ag/h-

BNNS/CPAN composite film was prepared by vacuum impregnation of silver salt. The morphology, elemental composition,
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microstructure and photoelectricity characteristics of the composite film were characterized. The results showed that the
structure of h-BNNS was not changed after the introduction of Ag NPS, and it was uniformly distributed on the h-BNNS/
CPAN composite fiber membrane. The effect of synthesis conditions on the properties of the composite was determined by the
reduction of p-nitrophenol (4-NP) to p-hydroxyaniline (4-AP). It was found that the photocatalytic effect of Ag nanoparticles
(Ag NPs) was the best when the calcination temperature was 220 ‘C and the content of h-BNNS was 25%. The apparent rate
of photoreduction of 4-NP with the catalyst is 0.326 s '. The photocatalytic reduction performance of Ag/h-BNNS/CPAN
composite film was further investigated using CO, reduction model reaction. The results showed that the photocatalytic activity
of Ag/h-BNNS/CPAN composite film was directly proportional to the content of Ag NPs. When the Ag NPs content was
2.0% , the photocatalytic activity of Ag/h-BNNS/CPAN composite film was directly proportional to that of Ag NPs. The yield
of CO, to CO was 181. 4 pmol/g after photocatalysis for 2 h. Combined with the photoelectric characteristics of Ag/h-BNNS/
CPAN composite fiber film to analyze its photocatalytic performance, the mechanism of photocatalytic CO, reduction reaction
of the composite membrane can be explored, indicating that the synergistic interaction between Ag NPs and h-BNNS/CPAN
composite fiber film in the photocatalytic reaction process can achieve high CO, conversion. This study provides an effective

way for the design and synthesis of highly dispersed nano-metal photocatalyst carriers.

Keywords: catalytic chemistry; precious metal photocatalyst; hexagonal boron nitride; hexagonal boron nitride nanosheet; polymer

fiber membrane; composite photocatalyst
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SEYR AR L AT ek R T A O 8 5 T L6 W B TR e AR PR RS L (B B IR N RS S B R L T
FRAE A R 0 8 HL AR R T Y 5 4380, DA TS 4 R AR TP e

FI #0825 22 50 R AT LR & AR MLBOK 2 100 nm RS WL 4", # g 84 A R T 5
A Y 7 b T AR N R LB SR AR A A AL L B T 2 A A B K R A A R Bk . H AT 0k A 4
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il &4 i) M« 2B #£ 100 mL/min Jii it T N, KA T, L5 °C/min A3 R4 & S U h &)y AHl 2
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e I A 25 A 42 A 7800, 3 2o Fi, JERGHH 5 55 B3 1A JBT 33 40 A W0 4 Ak R o 2 J Y S B

BB FH 26 BE SO R G AR S DO R POk o B . 9O )E T R O R AR R I R 2 S A S B
R O L 38 R TS 9 28 O SRR T LT IR OG IS 1Y s HL A AR O S ROk B2 S D RO
K =AM, IR AL RS By UV-2550, 58 40 n] UL SR IBOG 3 (UV-vi) EEH TN EEREY
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HLAFR U FTO S B NE I A o AR . X T A% 48 B 06 B Ak 27 I 5 O 125, I 28 0 vl i WK 37 B 2 2P 58
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WA E CO MAE LR . SO ZE B JE B A i 8 010 L A E AR 8 T K 40 AEFE R D BT 2.5 mL
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Fig. 1 SEM micrographs of samples,element mappings and EDX of Ag, ,/h-BNNS/CPAN

WE 1 @) 7R, h-BNNS 9 SEM [ 5 SR FF 2 BS540 , R RS . ih A e 4, BB A F 5 i fLil .
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Fig.2 TEM micrographs and SAED of Ag, ,/h-BNNS/CPAN

nanocomposite {iber membrane
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Fig.3 XRD patterns of h-BNNS, CPAN, h-BNNS/
CPAN and Ag, /h-BNNS/CPAN
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Fig.4 Chemical composition of h-BNNS, PAN., CPAN. h-BNNS/PAN,

h-BNNS/CPAN and Ag, ,/h-BNNS/CPAN
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Ag, ,/h-BNNS/CPAN & & B R 1 Ag Jt L F A8 i W 19 77 76 UF B £F 4 B b sl 2 51 A T Ag NPs,
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190.7 eV F1 192. 1 eV 45 A 8843 I %F B F sp” 2446 B—N Ml B—0O., C 1s BB E 19 285. 8 eV H
287.1 eV iX 2 P& A s MIX R F C—N Ffl N—C=N. Ag 3d figiis 374. 8 eV 1 368. 8 eV &5 & 4> 71
xR Ag 3d7* Fl Ag 3d** K H Ag IR IE N Ag’ L N LA A 5 i i b 4 B AR
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Fig.5 XPS spectra at h-BNNS, h-BNNS/CPAN and Ag, ,/h-BNNS/CPAN

2.3 Ag/h-BNNS/CPAN £ &# B B 8

KH UV-vis DRS ] Ll & 52 & £F 48 B i i et g . Bl 6 a) 7 h-BNNS,PAN,CPAN, h-BNNS/
CPAN R AR & it Ag/h-BNNS/CPAN & & £F 4k G4 fb A1 BL ) UV-vis DRS i 8. 54l PAN # b,
LG CPAN T B A7 B 30 0 3L 98 45 0 . 17 HAE 420 ~ 800 nm I Bl P X 6 (4 W i i T 486 3 . itk ob
h-BNNS 5 CPAN 2 [l {4 Y [F] 45 FHAE AR KRR B B4R 7 T OBl aE 11" . B % Ag NPs 51 AL & &6
P G W e O BT 5 OF B Ag TR i 2, Ag TSR B A TR 00N 2 U 1 5 L 52 2 4R R X AT L
Fer WIS RE St bt 2 38 5% . 18] 6 b) A h-BNNS,PAN,CPAN,h-BNNS/CPAN K A [F4R & & Ag/h-BNNS/
CPAN & AL 4R PL %A, 54l h-BNNS 1 PAN M H . 3405 9 CPAN J2 52 4 64 Ak 71 1Y 2¢ )6 o JiE
WY 9855 . X & H T CPAN 5 h-BNNS o iy 48454 B (W 4E F A 8RR OB o F 2 G ILR &
THEHRFERER, BT Ag BAMNRMSHEME,. 5] A Ag NPs J7,Ag, /h-BNNS/CPAN & & 2 4k i rf ot
A BB T A% i R R — 25 G O, AT i 5 B R DG fie A PR RE AR B B R
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3 1.0k é“ e h-BNNS ‘?
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Fig. 6 UV-vis DRS and PL spectra of h-BNNS, PAN, CPAN. h-BNNS/CPAN and
Ag, /h-BNNS/CPAN composite fiber films
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AR & B Ag/h-BNNS/CPAN &2 & £F 40 EIS 35 &, B AR IR 42 1 K/ 5 5% A2 28 i 1 10 4 B SR R
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Fig. 7 EIS spectra and transient photocurrent density response of h-BNNS/CPAN and
Ag, /h-BNNS/CPAN composite fiber films
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