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Abstract

Zn( 5CdosS solid solution and Co?* doped Zn,5CdosS photocatalysts were successfully synthesized
by hydrothermal method. The concentrations of Co%* are 0.5 mol%, 1 mol% and 2 mol%, respec-
tively. X-ray diffraction (XRD), scanning electron microscope (SEM), ultraviolet-visible spectro-
photometer (UV-vis) and photoluminescence (PL) were used to characterize, and the photocata-
lytic CO, reduction performance was measured under visible light. The results showed that the
structure and morphology of ZnosCdosS/Co did not change significantly, but the energy band
structure was remarkably adjusted. Under the K;S03/KHCOs liquid system and visible light radia-
tion (A > 420 nm), the Zn(5CdosS/Co-1 sample presented better CO; reduction performance than
the pristine Zn,sCdosS. It provides a simple method for the construction of high-efficiency photo-
catalytic systems.
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1. 51§

3 e PR P A Bk PR A S R 7 0 R R RE IR 4 A 6 119 RE A AT A AL e A Bt
7P i A2 52 18 H B4R [2] [8]. COL My —Rl LSRR E MUk, i W 75 BEAE il i IR S5 7 A 858
A SRR, SCHEABRRF RO SRR A H T - 200, A RIR 7 T K4
MR SRR, 7T ELA RSEEL CO, Heft oy CO AN At i B I R S AL 540 (1 CHyw HCOOH. CH,OH
S5) [41[5]. 1HAE, HADGHA CO, IR IRAL T BRI, Hrb S5 1 F R 2 AT W6 S A8 R
BOCHEF B TF AR -

SRR S MR W ZnS. CdS. Zn,Cdi.S+ CuGaS, Skl T H i i) Fshr B, i
A COL I JR AL M2 564, TS COL IR O HEALTT I 1 T2 MBI T 48R [6] [7] [8] [9]. Hidtk—
A P BRI TE L, B AT FE RO T T i i % Ay O kAT Stk s Tk e
Rk RMEM. SINEAL. AEA A RET 2 G4558]-[13]. £ LikIidET, TTRBIRE
— R 5 5T A R T 3 ASSCE AT WM R K] ZnosCdosS AR BIONBT TN B, X Hdt AT
Co JLEB A, VML ZngsCdosS MR Ll CO, it K Ik & 1A [F Bk il i1
ZnysCdosS/Co, MR T ASFIE A LU HOLAEAL COp 38 JRIE 1R 2 -

2. SEEG
2.1 fEWFIHIE

K F K G148 ZnosCdosS AT . & 5EHL 3.0 mmol & AL%%(ZnCly), 3.0 mmol VUK & il i
(Cd(NO3),-4H,0)E T 100 mL RIS M M 3E N, 0N 40 mL £ & FoKB AR, BE/E1A8 LD
A 30 mL 0.23 mol/L [IERALEN(Na S)E i, = NHL18E+: 30 min J5, %23 180°CHLAEH LRIE 12h, H
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SRYAHN BN = o IR BT ok oK A 25 B8 /K B0k 6 3, 8000 rpm/s 250> 5 min, B f5 4% 60°C
MEAETH TR 12 h, BB S RIS ZngsCdosS AR, FEMARICH ZnosCdosS. [FIEE, 53l F) 25 — 15
WA IMNEERE A 05%. 1% 2% 7S 7K A fS R 45 (Co(NOs),-6H,0) ,  RII AT il 54 [F] 45 4% L 451 1)
ZnysCdosS/Co EALF], FRiC N ZngsCdesS/Co-0.5+ ZngsCdysS/Co-1 il ZngsCdgsS/Co-2.

2.2. MRIRESHEREN N

1) MEERAE: MEAFIATRHY A B B Ak 2024 2 2% 2 7 5 Miniflex 600 78 X S 2R AT SR 4
5E, I ZngsCdosS A ZngsCdosS/Co 5 44 BUMHEALFIEAT X SFFRATHINR, 154750 g 47 B
FH SR, A1 XRD #r#E PDF R B HEATHOXS, f920RE S AR S e S5 1 . TS H0 B R 57~
80°, HK 0.02°; 5K A Mgy % 58 15 B i1 35 H FE-SEM Quanta 200 37 & St A R4 R HA R
AAFE UV-2600 2540 - 0] WL iE S 50 58 A AR S8 40 - mT ORI i s eBUR eI B H A JASCO
FP-6500 52t iB AR S, UK K 350 nm.

2) Sl COL B JRPEREMNA: 8 _EHFIHZER} X 2% 2 7] Online-3 StfEA CO, ik SR IFH R GE kAL,
TR CO, B JEME R TITAN . B2 200 mg AT R MEF W IMA 0.1 M K;SO; il 0.5 M
KHCO;3, [A] 37 as HIIAGHT i 5 B 17K, IR AR [E € 72 200 mL, Bl 544 [ B R i 17 5, [ )
RGHENF4l CO,»(99.999%) M, H &k iR & K F1#: H JE (101~102 KPa). < v #% K FH 300 W 1R
$T (AL BT IHIESE Microsolar 300) A1 420 nm #% 1L JE 7 Fr (L42, HOYA), 7E 25°CIEIR 21 N AT 4a i . s it
FEH 729 CO CH, S S B i H R By id A 7] GC-2014 (B3 KA S PRI IS, N (<) <Mt
ARSI, P24 Hy B By i GC-2014C (B SIS, Ar ) E 40U B SO ER A .

3. BR5WTiE
3.1. X ST 4

1 A ZngsCdosS [El A4 . ZngsCdosS/Co-0.5+ ZngsCdosS/Co-1 F ZngsCdysS/Co-2 (K] XRD fit ki Bt
GEHR LW ZngsCdosS f& /N5 45H ZnS (JCPDS: PDF-75-1534) 17575 45#) CdS (JCPDS: PDF-10-0454) ) [
WAl . 5 ARSI BB L, ZngsCdosS/Co AT WA R AW BB, Co* 45 4 IR AT 5 Zng sCdosS
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Figure 1. X-ray diffraction patterns of ZnysCdosS, ZngsCdysS/C0-0.5, ZnysCdy sS/Co-1 and ZngysCd, sS/Co-2
E 1. Zn0'5Cd0'5S, Zn0'5Cd0'5S/C0-0.5, Zn0'5Cd0'58/C0-1, Zn0.5Cdol5S/CO'2 E"] X Eﬁ‘x’ﬁf%’f%’
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3.2. FHEREROH

2(a)~ & 2(b)43 714 ZngsCdosS F ZNngsCdosS/Co-1 F i SEM B, M (a) Bl ] DL HE /K k& i
(1] ZngsCdosS KL/ NBURL A ST AL, FEBEHE /D& RSE 100 nm 5 KUK, RIEEAGH . M (b)ElRT
DAEH Co™* B2 IRE LA LEFE LS, RIEPREEA BE L. [ 2(c)~(f)~ ZngsCdsS/Co-1 Fffh
) EDS &, "ILAEH, Co JLERLE ZnesCdosS 2 Aitk%1, 5 XRD 45 RAFF

Figure 2. (a) (b) SEM images of ZnysCdysSand Zn,sCd, 5S/Co-1; (c)~(f) EDS of ZngsCdysS/Co-1
[ 2. (a) (b) ZnosCdosS Fl ZngsCdosS/Co-1 HIFAHEBIEE; (C)~(f) ZnosCdosS/Co-1 #EmAY EDS

3.3. #|Hh - A RIEE RS IRUGE

3 24 ZnosCdosS MIANFA] Co 1525 LI ¥ Zng sCdosS/Co i ) UV-vis IS, MBI AT DUE
i, BTARESE AT LG XA R R, B D& Co BNJE, BIMFER ZngsCdsS/Co-0.5 Al
ZnysCdosS/Co-1 MM KR E T WIR ALK, RE] T 18245 BURE S A1 98 BEAT BT FAIG, X6 mT IRl
INsE. 24 Co™ B AR LLIARSEIG NI, #iB A LLBIRE M ZnosCdosS/Co-2 WS R AL T ks, R T HARW
FEREMEIN, AT HOERICFRAR, 534k, Co JEERIBA A LA AE 730 nm Ab7=A: 7 — > IR i,
KAERN Co BN A T RIR S5 B 7 IR, Fr B K — AN IR .
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Figure 3. UV-vis diffuse reflectance spectra of ZngsCdgsS, ZnysCdgsS/Co-0.5, ZnysCdy sS/Co-1 and Zny sCdgy5S/Co-2
3. ZnosCdosS, ZnosCdosS/Co-0.5, ZngsCdgsS/Co-1, ZngsCdgsS/Co-2 B UV-vis 32 & ST IRUL i
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3.4. B KIS iE

4 ﬁj\%'ﬁﬂ Zno.5Cdo_5S *DKIEJ Co ?/3%“3 H./AWIJE(J Zn0,5Cd0.5S/CO *i%ﬂgycﬁﬁ%ﬁg’ iﬁﬁy&_&j‘j 350 nm,
AR, ERIEIK 430 nm K47, 524 Co™ B i i R 65 B #R T HIEE ) ZngsCdosS FEML, FEH.

Figure 4. PL spectra of ZnysCdysS, ZngsCdysS/Co-0.5, ZnysCdysS/Co-1 and ZnysCdgsS/Co-2
4. ZnO.SCdO.SS, ZnO.SCdO.SS/CO-O.S, ZnO.SCd0.5S/CO'1, Zn0,5Cd0,5S/C0-2 E@ﬁlﬁﬁﬁﬁ%ﬁg
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Figure 5. (a) CO evolution vs. irradiation time; (b) H, evolution vs. irradiation time; (c) CO evolution rate; (d) H, evolution
rate over ZnysCdgsS and Zny sCdy 5sS/Co samples under visible light
5. ZngsCdysS FEAN ZngsCdosS/Co #E MR TAI WAL RRET T (a) CO & R EFRTE X R E, (b) H, £ Bk E MATIE X R E,
(c) COERIRZEE, (d)Hy EMREEE
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3.6. WL

i VA B, WE 6 foR, AT LA FHEWT Co® B NAE ZngsCdosS IIREH L1 - Bl N—ANHT
Maedt, MImEE e ER T2 R Co b, BRI ME L, ATt 12 SRR R EE ST,
[l $ETF 1 L A RAE 2 0] B0 88, RO 72 O IR & 2R, B T ZnesCdosS
AL CO, B SIS L.

A > 420 nm

Figure 6. Schematic band diagram of ZnysCd,5S/Co
[& 6. Zng5CdosS/Co ¥ FRRIEEH T~ = &

4. #hig

LUK B T ZnosClosS VAR R Co®* #5244 Euil 1) ZngsCdosS/ICo 5 44 R ik Ak 77, it i
b COL I JEL M AR HEAT T VFMY, S5 SRR MBI 51 ZngsCdosS FE iR R IAFE S MERE I A B3 127t
FEIRATWFFTEE N, ZngsCdosS/Co-1 e PEREIR TN, VAT Co™ B AL 152k SR AR 5
FERA T RERG, ook 7 HT WLk Ee 77, FRETN Efem TSR TIN5 B, R T
HEA&R, MNESFIEL CO, bR aafS 2 BT,
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