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BV o A TR T A 458 B ) AR VA B S RN A R B e M P LT 35 R 187 B (9 D D AR vk i 4% T
IrREER g-CoN, /ZnO, H g-C; N, & 4fi ZnO J& . Fr il 15 i R xF CH, A R 4 <ok pe.

ARSCR KRGS B ZnO QUKL OB Co N, B ad ULTE L 7 37E ZnO 0. il & i Co N, /ZnO B {5 M
b3 i — R B s, X R AL S S R e M RE O R AR BB S AT R AR IR &
B, CoN, /ZnO &4 MBHE 24 M R B B ARk B O i B A R I RCR AR 226 C, N, /ZnO #E 370 nm 4b
4 D' FEL O 114 58 B e R RT3 120 p ALK AL ZnO 19 2.4 A% FoO'G L A A9 i 13 3 AT AR T 3] 600 nm. 7€ 7] L
T X R 4 ' F SR 1 B T RS 12206, sl ZnO R 4 R A A

1 SCIG#ER4y

1.1 HENHE

ZnO YK AL A A A - B 2.400 0 g EAEALENIE T 30 mL w4l K il 4 S A AL B A L B 0.878 0 g BE R
BERSF 50 mL 35 4li7K v il £ T TR B A VL B S SR A T VA TR T A I TR VA R R 10 min. Z 5K
BRNEWREFER E 100 mL V229,160 “CARI I 10 h. 520 58 U5 B2 25 18 5 BT A5 10 1 6008 A 5 4l
K5 LA B O VR BR 60 C F T 10 ho B AT 15 ZnO 40K #E 16,

CoN, A B — B = B E T Db b 550 CHBRBE 3 h, H AR HI B %3 L I 15 9% 35 0, [ 44 B
M CyN,.

ZnO KA CoN, 40 FPK 0.000 5 ,0.001 0 2.0.001 5 g C;N, BT 3 4~ 100 mL AR . -4
S 30 mL HEE, #8790 min. Z 5 FRHL 3 14 0.050 0 g iR K #5372 15 2] A9 ZnO B K 43 51148 A ke
FRrf R ZIREFE 24 hoW B AR i IR B 60k R R 5 47K 5 A B B0 VRSB LA T 10 hofg T4 5 A
s e DAk B 400 CHBBE 1 h B BB f 2k Co N, /ZnO Gk B BARiE N 1% CN, /Zn0O, 2% CsN, /ZnO,
3%C;N, /ZnO.

1.2 HH&MRIE

K E Bruker X 42877 51X (XRD: D8 Advance,Cu Kal &5, =0.154 178 nm, B, JE 40 kV, i
100 mA) FAEA BURE & AY S AR 4544 5 4948 oL F S 508 (Shimadzu . SS—550) i B #, F 2 3385 (TECNAIG2,
FEI Company) SELHE 5 B fOE 558 &5 44 5 2840 S8 43 B 6 BE 31 (UV 3600, Shimaduz) T i 25 4h-1] T 18 7 5
Sk s fd B 27 A AR 56 3% /% (Nicolet Avatar 360, Thermo Nicolet) ] i £ 5 B9 21 4b )6 1% 5 Bk 25 06 HL &
CTPV) IRARE i O H P e LI R 2R 48 J2 O 2% (Nd/YAG, BOEBKR R 5 ns, KA 355 nm) B # %
JER AR (TDS5954 , Tektronix) FIURE i ith 44 1. 13 % 38 o8 be 55 40 B ROk, — SROOF AL A5 35 48, 7= A 15
SR SEAE N S AR S 59— A BRE St 7 AR B AF 5 3 2 OR g8 ROR R B S B A
1.3 SHxHNHERIRERES

s L AL IR R G A4S R ROT I R E L Ak T RS (CHI630b, 1 JRABANER 28 7D
TE AR R A 5 i AR AR I R R R R S R SCRORE SR IS R I B SRR AE TTO Bk B Ak b PR
£ 50 CF 2 h.dg)m - 45 86 i ARG B3 oo 1.

SR JH R A 27 AR ol 2R 0 S92 B 10 57 v YT 9 BE 198 O O SO0k A AT 0 3 CRRAR TT O F A 19 3 p Pl Ak 27 T
VESGHEIN 10 V I HL D 8 Bt B v, 238 SR i 528 SR SO R 32 06 3R 5 7 AR D WL T O AE — B TR
RBNRE M I, S FERDOCARE T o S 28 I ki) P R R A 1 S B = N L 58 A R R s RO R
1533 — R YRRV EE i HCHO S, BRSO B A7 0% IR, 28 (W) R i B 00 45 304802 G i iR 1, 0 A
HTE IR T AT A E S Bl k. S =, —I,)/1, X 100%.
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2.1 HRHAR. EHFMEHERIT
B 1 N CoN, . ZnO Fl C; N, /ZnO 1 XRD #£ K. 46 ZnO #E 5 BRT 565 485 B 454 ZnO((JCP-
DS36-145 D AR R B .46 C, N, BEF A 13.0°F1 27.5°F FRAE . 1L Ah . 4 Co N, 285 RO AR 5 30 3% B A 4l
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Fig.2 SEM image of ZnO(a), TEM images of 2% C\N,/ZnO(b, c)
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2.3 HRHEBEELENHR

Xt AR AL AR T 5 ARG I AL B 5 b Ak 2 T or A% i 47 R A G O HL R A DL K 5 G N R
BT ZnO A L RHALHAT R RS2 M. C N, f 4R ZnO 99K B 46 1 G iis i 5 iR W% C,N, i 17
B, B O L B BE AR 350~400 nm J8 A B E R & L2 %0 C N, /ZnO BESLTE 370 nm Ab ' AL I R B AT A
120 pALR4E ZnO 1 2.4 5. 1 R 53R CoN, J5 ZnO B B 3 M R 35 R 1) v DL 63 LY 8 B N, 5 ZnO
RE G DT L, mT 0 4] B A 1) 52 6 288 A1 T 6 A FlL AT 1) 43 8 28U - VIR B B 60 R U B KL AN B GO N Bk
St ARG 0, O F O R B SR B RS el L TR R i A G N A R T L T e E S B RO 5 ZnO R
T 5 A7 AT 0] ZnO X F 28 40 6 B W lie. i e ol 0L Gy N, (8 T 38 0F A R i 2l by e gk it b 2%
C;N, /ZnO.
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ST RE S AE GRS G 4 B IRD R BE b A O AR i R AE S 40 6 BT R H L 290 CoNL /ZnO B IR 2SO LR A 5 iR
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AW B — A 06 (1 S 0 B ] 43 1) SR 8 X 1070 s L 4 X 107° s, Ml TPV {5 5 B OG ik b b T, 3 S 2% 111 25 i) Hy
o DX PN B FL S P R 3R 7 DR 4 8 A A R L R i R ) VR 3 O e R AR AR B3R Co N R B9 RE R I 5 1] B
ZnO UG AR H g 43 8 ST L A A I U (9 B HIOG HLUR AR AE. ZnO 19 TPV {5 S i ER & 2 X
107 s, WWJR 15 R A 0l X R B i e A i fr & AE B A1 2% CoN, /ZnO B A5 5 M FEIR 53X 107 s,
2% Cy N, /ZnOMFER B H] b ZnO K, RUDLA B F 52 W E A BRI KA RIEFE G TPV 55 Bk E
JGAE HL AT A ARG BRI A B 53 U E A 3 XA R R A D6 AR A Bl O T S A i B ) 5 R R
T R A A AR 2 A B FR B PTASL TE Y Co N, Bk T A R S e A i A B R M R AL L2
JerE T2 5 HCHO [ 5V, $2 @ A ot s b g,
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P
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Fig.5 Photocurrent spectra ol ZnO and Cﬁ,\'4/Zn() Fig.6 TPV ol the as-preparcd C\N,, ZnO and 2% Cﬁ,\'4/Zn()

2.4 HMAEEBESEMERENIK

7 i B A% B it AR [l BE HCH O f8 Amn 17 ih 26 L J2 7 22 35 T D06 BRI 52 9. vl AL e A9 ok U
H 500 W A GUKT R 420 nm A9 8 Fr 4118 e A1 S 56 Hh BASr IAS ] 9 BE 9 HCHO SR 238 i HCHO AR
FALS RN KL K 28 R R & B HCHO ¥ BE B9 38 fin i 38 i, A 3L A 41 % 1 38 3 /K 28 500 3% 2 %t
HCHO S A 17 ) 52 mi 2 o7 DL 200 42>, B Ik I Ak A b 1) A0 Ao iy 2 2202t HCHO 51l . | 7 /T &
W TR FE S I GBS S A B HCHO B B0 3 I ifi et 2 38 . o CoN, /ZnO FESOEHRTRE 5 2
FE S 52 T 180 000 B g 00 25, 502 T AE AT IO R R L O N, B S35 BB (2.7 eV) I & A L 25 700 43 1.
M Co N, MaAE i F R AR ZnO B9 535, AT RLAR E 56 A H far 9 20 5, 90 4 o or 2 5%, 348 in 2k
U A S L A L B O A TR ZnO R S5 B R L B A RE G Ot R AR ik L
H 2% Cy N, /ZnO FEfh B9 HCHO i F 3 i 37 28 £6 % B2 fe 58 . 1M 3 96 C, N /Zn O 1 ' FL 37T ) 107 28 1k i B 30 A
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U5 . AT RE S R R s B C, N, AR AE ZnO RS T HCHO 78 ZnO 2 1 (1 E AL J5 R I . 5 56 L ik
B 45 B — 3. Co N, gk B2 AR S HCHO B9 %6 B 3 Wi B, o 1 58 B 4ff 08 82 48 5 %F HCHO 1
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Fig.7 The current and gas sensing response of ZnO(a) and C;\I/Zn()(b*d) to different concentrations

of HCHO with a bias voltage of 10 V under visible light irradiation
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10O B, A B B BE 4R R 4096 .59% . 85% . 110% F1 122% . {H 2 3% C,N,/ZnO K¢ & 0 W Ry B 5
2% Cy N,/ ZnOFE S AR LEZ0FF 46 B AIG , 55 1348 i 6 v 3t iy o 7 2 390 Hh — R A 34, IXR BT G N, gl it X ZnO
YK A 1 RO A B B B RE ) B AR AR 2 0Co N,/ ZnO.

FH 8 40T DL 188 i S5 R S T RO H 3 5 T AT, B A AR A B 370 nm A HAT S s WU HO HL IR RO
T AE 58 AP TT I 3R0' F AR 3 L A 1 B A SR B R TR L 9 TR IR AE 370 nm DG IR F .
Cy N, /ZnO XA AT/ 50 HCHO S M AL i 7. 5 77 W6 Bl i) A< s i AR T 2k Co Ny e B RE
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3 & i

R HKIGE A W ZnO GKRE AL, I 6 Co N, A R & CoN,/ZnO B &M KL s i1 XRD.SEM,
TEM,UV-vis , TPV 45— R FMEK J7 3, X FE 5 0 T2 55 45 46 | % B I o B LSOOk e b 47 SR AE . R 9 45 SR 3%
BT, 3% CoN, J5 A9 ZnO KPR A6 s M RE 50T ILOE R e REAS 2 T B Bt e B i 2%
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Visible light induced photoelectric gas-sensing of
C:;N,/ZnO composites for formaldehyde

Cui Jiabao,Mao Tingting,Chen Junxia,Pan Nannan,Lou Xiangdong

(School of Chemistry and Chemical Engineering, Henan Normal University . Xinxiang 453007, China)

Abstract : ZnO nanorod flowers was prepared by using hydrothermal method, different amounts of C;N, loaded on its
surface and then C;N,/ZnO composite materials were fabricated.Since the energy level matching between ZnO and C; N, , the
composite can effectively promote the separation of photogenerated charge,reduce the photogenerated charge recombination rate
and significantly increase the carrier concentration, these make the photocurrent of the composite increase dramatically. The
Cs N, /ZnO sample with the mass ratio of 2% (2% C;N,/Zn0O)demonstrated the best performance,its photocurrent can achieve
120 pA at 370 nm, that is 2.4 times than pure ZnO.At room temperature and under visible light irradiated, the photoelectric gas-
sensing response value of 2% C;N,/ZnO sample to HCHO can attain 122% , which is about 4 times higher than that of pure
Zn0O.The results show that the appropriate amount of C; N, loaded can effectively prolong the life of photogenerated charge and
enable ZnO material to exhibit high photoelectric gas-sensing to HCHO in the visible region.

Keywords: ZnO;C; N, ;visible light; HCHO; photoelectric gas-sensing
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