F34% AW T WL MR 2 AR Vol. 34 No. 4
2019 %E 4 H Journal of Inorganic Materials Apr., 2019

XE%HS: 1000-324X(2019)04-0425-08 DOI: 10.15541/jim20180299

N-Bi,0,C0;/CdSe E F =X ELE
NO K BE{LLT 5N RIE R

Aowt, TOM, YL, MR, EXEC, E W, OR ¥

(1. BhahRF HHAES TRFR, FERMAARERFRL T, R 610500; 2. TRIHAF KI5 E
RBFR, SR FH MR ERTELEERE, /KX 400067)

1 B AR RIh# % T BB IR A A (N-Bi,0,C0;, N-BOC)/Afi{L47 & T £1(CdSe QDs)E AL, ok
18 FA TOU AL PR = 1 25 005 B — A AL (NO) o X S AT 5 B 5 L7 R B A B 7 R 1R 45 SRR W] N-BOC
JCHE A FUFE CRFR IR A 40K Fr 85 R RS0 250l B D) 5130 T CdSe QDs. JGfEALS L NO S28e 45 R E 7R CdSe QDs
ISR ZE -/ N-BOC 1 NO £FrE, JF H IXEE 7Y NO, A KR FEIKE 1%, RYEGIMARA
A R T B A A R o AR A8 S S IR S B RN 6 IR B CdSe QDs 1 %5 FFHHETE T N-BOC HI¢:
e 29 L AR g, I8 G T R TR N A A . B R AL S 8 R AR e 4T A 1 R (DRIFTS) 43
#r, KILAE N-BOC/CdSe QDs JefiEfL A NO e B FE A NO, 55748, US| NOy MHRAE 5. HLEL
F A R (0 I A 28 /X () R s & b T BB AR AE R P, S8 7 % NO B NO, [ AL .

X 8 iE: BRRAE: TR E T A OB — SR JEATIS SR B AR e 4T Al

hESES: TQ174 XHEFFIRAD: A

=

NO Photo-oxidation and In-situ DRIFTS Studies on N-doped
Bi,0,CO;3/CdSe Quantum Dot Composite
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Abstract: Photocatalyst of N-doped Bi,0,CO; (N-BOC)/CdSe quantun dots (QDs) composite was sucessfully
prepared for degradation of nitric oxide (NO), an indoor air pollutant. The results of X-ray diffraction, transmisssion
electron microscopy and X-ray photoelectron spectroscopy showed that after combination with CdSe QDs structure
and morphology of N-BOC remained the same as before combination. Photocatalytic degradation of NO showed
that introduction of CdSe QDs significantly enhanced the removal ratio of NO. Moreover, the generating ratio of
toxic byproduct NO, decreased to 1%, which indicated efficient inhibition for the toxic byproduct generation. From
UV-Vis absorption spectroscopy and photoluminescence spectroscopy, the CdSe QDs showed promotion on light
absorption, and inhibition of charged recombination of photo-induced carriers. More importantly, only signals of
NO; were captured in in situ DRIFTS measurements, whilst the signals from NO, could be barely detected during

photocatalytic process. Superoxide radicals (O,”) and holes (h") are considered to be possible active species in the
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reaction, which dominate the oxidation process from NO to NO;™.

Key words: bismuth subcarbonate; cadmium selenide quantum dots; photocatalysis; nitric oxide; in situ DRIFTS

RAMY(NO,) E ZRIE T 75 42 B AR R A
Be, MU RRE Y. TR, PR R
NO, BN EL Ak Ak i 704 . (HAE SR FR
A, GNP R B T A AR A ) B AR S AN
A AW I NTREN 3 5 &<y S YA 5 N D
Hog 4w R A, T N B SR
EARZ &R ALY, A5EkT B AL AR 4 8 AL
EWEA —E NO £, B K2 Hou i
FUTESEAL NO 1 [F] I 23 K & AR i 753 4 5 o 1Y) v ) 7=
Y EALENO,), i ™ I k5 g, IR
o mT P v [ 2 A R 6 A TR AT (R PR AR

TR B (Bi,0,CO)E N — L A n B2 G4k
FeMEAL T, DR B AT e A Ak 1 S5 RN 4 8 B R S5
FTT 4% 52 ey 100, SR Bi,0,CO5 H & A W6 3
PEZE, AR T IE R eI S5 2™ E B AR T b
gt Ak, BN EE RS, $R%
FBXT Biy0,COs #EAT B LLHER THA R et AL
WEME. 110, Chen! AN Cheng!' 444 15 20 1) ] 5% 2.
I WL i Bt B (PVP) R B AR R & T 2 B R
Bi,0,COs, Tt T MR ZE . AR BHF 17
fiF = H B IR AL B (CTAB) I 46 7 R TH N 410
N-Bi,0,CO3(N-BOC)4i K Fr, #h5E 7 AR 5
JEREIFIRTT T HOstERE! . SR N-BOC HIGHH
1k NO PIECRA R IRAR, 5 H NO, 2E R =i i1
) B A A5 B AR, TR S B Bi,0,COs it — 25
R RST g

fifi Ak 55 B 1 5 (CdSe QDs)e — Fifr L Y (1) 11 - VI
R FARGK R, LR IR R T R TH
PR IS T 32 FH AR S i S 8 R0 H AR 23 15 A%
LR M AL A AR O AR D TS AR
CdSe QDs 7EJ¢ 1AL AL NO AT 1 3 FH 20445 40

TERTH N-BOC TAEME:A I, A TAE s Il
#% 1 N-BOC/CdSe QDs &KL, FEHEFT 1 1K AT
IO NO WM L EEIF=Y NO, [IH 15
o BRAR, A TAEIRFH S5 AL I8 2 5348 B AR 421
A IE AR (DRIFTS) W G A S A NO [ Bt # i
ATSEmE W, FERAER T B =W DL O N AT B
AEAR 12

1 REHE

1.1 N-BOC #0 CdSe QDs HI%I &
SIZIG 243 i 8 B 340 R 0 i 4 o HLAE AR A G R A R

Hir—aith .

N-BOC Myfil&  FIH /el = F 5L Ak
(CTAB)#l # F ik N-BOC, EARDSIRUIT: ¥ 4.85 ¢
Bi(NO3)-5H,0 ¥ T 10 mL /] 1 mol/L HNO; #, it K
W A K 1g CTAB 1 8.45 g Na,CO; 7 30 'C N &
T 90 mL BTk, C A B, AT A B
I ZNAR B, FEREHE RS 30 min, ZR/E M0
SN EEE, IR 2B KR L EE TR, 60 C T8
W& H .

CdSe QDs Hyffil#& DASEE N IR (MPA) AL 14
il CdSe QDs, EMPIRMUIT: ¥4 40 mg Se #7,
94.5 mg Na,SO; Fl 100 mL 2555 T /K I E 5 i He i
W, A Ar HESOELE 130 'C R n#J b 3.5 h
3% Na,SeSO; - Fit4 46 mg CACl, 1 26 pL i
FEHREE(MPA)E T 190 mL (25 7ok, 87510
7 pH #) 11, FII 10 mL Na,SeSOs 7E 130 'C ¢
N 3.5h, #WEIR RIS EE T RE

N-BOC/CdSe QDs E- &M R & K i+
%4145 N-BOC/CdSe QDs, EAASIEANR: FrE 200 mg
) N-BOC 43 #(T 60 mL %5 F/KH, R
0.5%- 1%A1 2%73 BN 1. 2 F1 4 mg ] CdSe QDs,
NI S hy, O TR WCEERES, o hla
4~ N-BOC/CdSe QDs (0.5%, 1%, 2%)-

1.2 MRIRERSFFZE

K AT 22 MAGREA 7 A2 7 [y Pert B X 2R AT
SMASCGRAEAE il IR AR 2 R, SR D B, Ik ik
FIHLL 73 01 40 kV AT 40 mA, A FEARTEE 100~
70°, FAHiE K 0.05(°)/s. K H 200 kV [¥] FEI Tecnai
G2 20 AU S HF R IS O R
s A% 285 A0 R A ) SR AT A0 B SR IR i A R AR
1) UV-2600 %4 w] W, 73 06 % FE o 3k A 1
UV-Vis B 1E . KA Nicolet-6700 7 {# B IH-45 4
ZEANEE SR F L0 A8 . KA ESCALAB
250Xi 2 X 4ot L R 0 AT DG B S e ER
R R IR 2E 7
1.3 AR XENENL NO K

KA E 1 Frs 3% B0 AR AT e 1 A
NO P8 7 K I CRE (200 mg) BN ' S B 2
iRl il LN U iR A/ Rl BT CSJETE S NI /A
42i-TL M, #S A2R)FF@E A NO Ak, fF NO 7£
AR} 2 T 325 3] WS Bt — ot B~ 487 /5 4T FF 4 i 4T Ol Yk
AT, RS e B PR VR AT SR AL FE . SR



Ham

XN 17, % N-Bi,0,C05/CdSe & T s AL S AL NO A SR AL 21 1 6 v il 72 427

Photo-thermal reactor
Thermostat
i ] Cooling water
N
1 Light
() Eﬁﬁ i
Tee|valve N ”} - > Filter
Air2 <
: > Photocatalyst
| =
l Photo-reactor
umidity/temperature sensor
Gas detector
Air Toxic ~ eoce
LA X J
= soo |
Control panel of flow-meter
—

K1 e NO EE REAE

Fig. 1 Schematic diagram of photo-oxidation NO reaction equipment
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Fig. 2 Photocatalytic removal ratio of NO (a) and generation of NO, (b) in the presence of

N-BOC and N-BOC/CdSe QDs under visible light irradiation (4>420 nm), and photocatalytic recycling tests on

N-BOC/CdSe QDs (1%) under visible light (c) and UV-Visible light (d) irradiation
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Insets are the absorption spectrum of CdSe QDs dispersed in water (up)
and enlarged spectra of N-BOC/CdSe QDs composite (down)
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Excitation wavelength: 280 nm

£z 1 AEIEMEMEE LTS B AL
Table 1 Redox potentials of different active species
Redox potential (NHE)
Potential/eV Ref.
0,/+0," -0.28 [30]
NO/NO, 0.94 [29]
NO/NO;~ 1.03 [29]
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Fig. 8 In situ DRIFTS of NO adsorption on N-BOC/CdSe QDs
(1%) before (a), during (b) and after (c) visible light illumination
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Table 2 Assignments of the IR bands observed during NO
adsorption and photocatalysis over N-BOC/CdSe QDs

Wavenumber/cm ™! Assignment Ref.
935 Bidentate nitrite [31]
949, 978 Monodentate nitrate [32-35]
1002 Bridge nitrate [32-35]
1024 Bidentate/monodentate nitrate [8, 32-35]
1092, 1134 NO [31]
1180 NO™ [8,18]
1120 Bidentate nitrite [18,31]
1262 Monodentate nitrate [18,31]
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