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Preparation and photocatalytic activity of Cd,—,Zn,S
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Abstract Zinc cadmium sulfide (Cd;_, Zn,S) nanomaterials with different ratio were successfully synthesized
by co-precipitation method used polyvinylpyrrolidone (PVP) as coatingagent. The morphology. structure and optical
characteristics of materials were characterized by scanning electron microscopy (SEM), X-ray diffraction (XRD) and
fourier transform infrared spectroscopy (FT-IR).The photocatalytic degradation property and the repetition rate of
prepared materials to methylene blue and rhodamine B were studied. The results showed that Cd,. 75 Zno. 55 S had better
photocatalytic activity. The degradation rate of Cdo, 75 Zno,»; S to methylene blue and rhodamine B reached 60% and 70 %

respectively under light irradiation for 75min. The degradation rate of methylene blue was more than 80% of original

degradation rate when Cdo. 75 Zn. 25 S was repeated use for 5 times.

Key words Cd, ,Zn,S,co-precipitation method, photocatalysis

R IREE LY/ DB RIVRCE e W R A ¥ e
BT Yo ) B i 2805 o s ANl B AT R i A b
P AR VR PR VERE AR AT A S R B i )z B i
GERGHR . TF & AT WL e O ) 2 R O A R R
SIS ] KA A R0 S 5 A R G 0 R o AR
R ALEE (ZnS) 5 i ik i (CAS) A LB B 56 (Cd,
Zn, S) BV BT 3K A R B A Al RS L B
A 30 ek A O R B R 0 B R TE B R R AT
P Hola AR o -2 oOR] DLTE I 2 A A RS A
HRRS Bl AN S 7E B 0 e 2 2% 0 RE g B A7 IR 4% R
Re PR 2 Ik Cd,, Zn, S [ 0K 1 Y6 Ak
Aeft R . R ILTIRE LD Hil 4 Cd, | Zn, S B 1K
(8 BN 45 A 0, N 5 B v il o e, X 3 A BOROR
15 AR R AL F ST AT, R S M BE TR (PVP) 2 45
s FREY. B BA RIFWE .=

o T AL R T A B ) 2 B e T
7 R IR T 1 2 € e 50 T 2 B4 160 5 P 1
AR T, ABRSC LN PVP 4 B R o 25U
VERE 4 W Cdio, Zn, S [ W IR OOF BF 50 T 049 19
Cdy— Zn, S ¥EAT HL Y o 0 0 i e 19 A ¢ 5 52
HES

1 SLIGE 4

1.1 XA 5E

i ® 4F [ Zn ( CH,COO), 1. Bt %
[Cd(CH;COO), ] Bt Z Wi (CH, CSNH,) & A
L8 (NaOH) , 3 Ry 43 A7 2, [ 24 4 A AL #3050 A R
N B S s B (PVP, 43 #r 46D , 72 [ BASF
N

B R (AL204 ), Mg 84T 0] 22 4048 (L

=

=)
7]

BEEWMA % TREREFRHERIE (107090817) 5 BEPE 4 B[R G158 5 H (2015ZX-25) s KA AEAIH AL 3 H (1721)
YEF B A P Q994-) 4 W+, FEFIE T 0 8 A AR 5 R RE RO
B R AN WH1972-) 2 kL s, F I NFOLME AL ARG A K RE AT ST .



. 182 1 T 8 B 946 &

) A RS w5 PE IR ) B g (94-2 RL) b I A 50
T AL 1 3 A B ) 5 e % 28 & A (RE-2000B %A1 ,
R R A A A S T AR O HL(TGL-16G A,
i S R AR T A AR R N AL (BL-GHX-V
D, W2 WM AEYREARA A, B8
(BTF-1500C D , Z B N B A H AR A PR A Al
B 3 B E LA (DGG-9070BD #1) , kit MM 5100 AL 25 A
FI2 2N &) 5 #8 45 7K HL (Milli-Q Reference ) , 3 [E Bk 78
25 PR A 5 4 T B U8 (SEML, Quanta 1) L, 58
E FEI 24 W) ; {8 B i 21 48 % 3% L (FT-1IR, Frontier
R EA 4 5K BRAER A BR w5 X5 6 AT 49 43 B 4X
(XRD.Dmax-Rapid Il %), H 4% B 2%k X 2 4h 5 &
Hh-T] LA BE T (UV-Vis, UV-2450 £, |k
R A BR A
1.2 Cd,_.Zn,S BI&# &

$ 2. 1g PVP JILA 100mL ZE48 7K , i B 0 %5
fift s PR W B S ARG Zn™" 5 Cd*" R EER
Bt A (1:0,1:0.25,1:0.50,1:0. 75,1 1. 00) 43 ]
IMARFMA TR 0. Tmol/L # Zn (CH,COO0), A
0. 1mol/L & Cd(CH,COO), ¥ .3 hn il fit + , 1
il NaOH ¥4 7% ® pH & 8 ~ 9, Il A 30mL
0. 2mol/L ) CH;CSNH, 7K ¥ ¥ ; 60°C 18 i 3 Bt
FLRE 5ho 52 1k BN 5 BRAR 1205 75 31 0 15 TR FH e 5%
KA (RE-2000B #, 1§ 3 2 A fb AL A% ) ) e 46
JG A ZER KT R R L DTE J5 /S, B0
FHZE KIS VR RE A 3 W >R A BL s 48 =0 (BTE-
1500C &, Z B D1 B 5e i A HORATBR A /D 45°C T4t
T BB A Cdy L Zn, S(x =0.0.25.,0.50,0. 75,
1.00),
1.3 e iEaemik

D' A e e ik 552 30 70 FLAT Ay 3 e 25 R 3 3 17 BR K
¥ HN LAk 2 S A R AT I A AT RN £ R
1Al 22 6] B B B 18 5 K 8em, FI ] 300W R AT 1E MO
U5, 3 5 R B B A ALY R O R LR K
JH i il £ B R R R A E 3R e kL

B2 B M FE R 2 X 10 " mol/L 47 B 3 %
W, BT 250mL 25 i P AE AE . BRI 30mg T il
25 WRE i T b, IR B B — 412 R R 23 S i R
30mL A BE s UK T A A T CE TR fE R
R AL (BL-GHX-V #, J4 %2 L B A 9 B A BR A
D, SR JE A I MR 60min, BT H A B R 47
(18 3 FICE R0 - ot R ST 47 L 4T FF 6 R &E B 15min
BURE 1 W B0 4 8 B VS WTE 668nm Il 5 3
BE VS WO B

K FH FIRE 77 36 0 3 ok %2 PF I B i % i 1
A, 7E 554nm W& % PHI B BB OGRE
1.4 EEEEHAMENK

FREL 30mg Cdy. 75 Zn, 05 S TR H . A 30mL
U FP R A VA R I 5 Th, 35 B R O R - A L BORE 1
U B I 5 B 45 12048 b B T O T, R om
A 30mL 7 WA U, A FaREAR 5 IR

2 #R5®

2.1 FT-IR &#f

Cd,—.Zn, SH FT-IR i&E WL 1. NEWLLE
WL PR 1642 Ab S C—0O B4 PR30, D%k 1421 Fn
1285 4b /8 C—H &l #R 8, C=0 1 C—H F¢AiE
W SO0 ) 7 A T B ™ R A AL ) PVP, DA fb
SLURE L PVP A] BG5S v A A )
55 YR T o A AR ASCR BE 5 EAh L 1004 by
Cd-S/Zn-S & shy W Wi e, 8 A W AT A8 55 1) 2% ST
g H R P A5 R R R A

110

v
3000 2500 2000 1500 1000 500
BB /em!

K1 Cdi.Zn, S FT-IR A&

2.2 XRD &#f

Cd, . Zn, S #EHY XRD i & WL 2, WK Af
PIFE M, ZnS 7 20 fH N 30.521° (101), 47.561°
(110),57.579° (20 Ab A 3 N ATETIE , 5 ZnS b5
#ER B (PDF # 36-1450) X B85 . 8 5 JIr il 45 19 44 )
AT A ZnS; 20 {58 42.801°(2211) 4b 7 4
W5 Zn(OH),+0.5H,0 § %5 #E K A (PDF # 20-
1436) M4 + 12 W WL e 1) A7 A T 45 F ZnS i & 3 72
FEA R E PR Zn(OHD, +0. 5H, O, I 18 T 2818k
R 54 2 BR K 43 s B CdS 5 bR #E R xR
Ja W E NN T ALK CdS, Br il 45 1 Cdy -, Zn, S
MRS bR E R - (PDF £ 40-0836) X A L 5 2 31X 3
FohbA ek 3 Ry 57 07 TR 7S O TR 5 A O LRl A
Zn TR 3G, MR B AT 55 16 N CdS B ZnS # B
B — A>T = 00 A L XRD T 8 4 3% 2 B o 55 W 41
R SR AN 2 ZnS Fil CdS By & SR & L T 2 Cd, -,
Zn, S AR



LR KPP Cdy—, Zn, S Wil # KOG AL PERETT 5T .+ 183 -

(101)
~(211)

oo S b O S

I
S 19 oy Cd, Zn, S

= e St

20 60
20/(°)
K 2 Cd,.Zn, SRS XRD 3% E

2.3 SEM 4#f

Cdy . Zn,SH SEM K WLE 3. M 3(a)A] L)
Bl Zn F DR AR PR 2 HOR, XOR B R
Wi AL UL E SRy 25 0 R 1] SRR BE ) BAIR, 9K Gk
TR RE GRS, 5 AR . VL 3(b) AL 3
(O R LIE W BE Zn & & 30, Bk 3R 4% 51
L 2S5 B 22, 5 L ORE I WAL fih 55 4, A R T R
W B A DL 3 RO RE A7

(a) BT TR (1)

B3 Cdi—.Zn,S ) SEM K
[(a)Cdo, 75 ZH(), 25 S; (b)CdoA 5 ZH()A 55; (C)Cdo, 25 ZH()A 75 S]

2.4 FENMERESHT

Cdo.75 Zno. o5 S XF 7 B 356 5 A 44 fh % fige it 2 DL
Bl 4, IWEIFTLLE 1, Cdo. 75 Zno. o5 S XT3 HT 5L 8 1Y F
itk S i 2 ' HRBSF (] 0 S K 5 0 B KOS A HE D IR
75min Ji » Cdo. 75 Zng o5 S X E Y 3 5 19 [ A 34 3]
60%.

% 80 S
& wf e
301

-
20¢
IO:M

1)60 0 15 30 45 60 75
i 18]/ min

4 Cdo, 75 Zng, 05 S XoF 7. F 5L 5 A4 48 b R 7 i 28

Cdo.75Zno.o5 S X2 FF B B AY 4 Ak [ A (il 28 0L
B 5. NEWLLE B, 756 B IF I £ 30min B,
Cdo.75Zno o5 S X2 FHIH B ) [ A 56 2P g 36 K 28
POAEVE IR 30min J5 T FFI B B g R 5T R
RKEHGIEEH 75min, Cdy 75 Zn, s S X% P B Y
R M SRR 5] 70% .

——"

20
10 "
oLz e

%0 0 15 30 45 60 75
i E /min

lzl 5 Cdo.75Zng.25 S Xﬁ?ﬂ% B E"J%pﬁl}%ﬁgﬂﬂgf

2.5 ESFMARSH

TR 5 K Cdo. 75 Zng. o5 S X W H FE 5 Y [ fiit
EIULIE 6, MWEIRTLLE H . Cdo s Zn,. s S EE A 5
YR I HH 56 8 199 [ e S Ry D 8 i 2 19 80 6 LA I
FLA B 1 R M B L J S R R A

100 —

=

JR SR %
8 3
\

[
(=]

AR
N
W

;
HREMHREK

&l 6 igﬁﬁﬁ 5 U/( Cdo.7sZno.szX#E@%EE’JI‘%%I@

(=)
-]
AN NN

PLPVP 4 78 5, il i L Ui 2 R T A R T
Cdi—. Zn, S # Rk, e fb a5 R EH, Cdo s Zno o S
XA BIL YAk 1) A4 b R At 550 2R S 4, 76 D6 IR 75 min 2%
. Cdo. s Zng o5 S X E B 3 5 A1 % PR B AY R fi
A AAE] 60 %M 70% . I E R H RS AT,
HAFRE ST 5 YOG TR i I Y L 5 1 R4
FE 80 %6 LA I, U BH il 4% S Ak 6 3R 19 T R FH R AT
AR £ D vk BT B GRS PR b, HLS) T D R AT
FIR AT B F kb 2 K i Ak B

S % ik

[ 1] Zhang W, Zhong X. Facile synthesis of ZnS-CulnS;-alloyed-
nanocrystals for a color-tunable fluorchrome and photocata-
lyst[J].Inorg Chem,2011,50(9):4065-4072.

[ 2] NiuP.Zhang L. Liu G, et al. Graphene-Like carbon nitride
nanosheetsfor improved photocatalytic activities [ ] ]. Adv
Funct Mater,2012,22(22) :4763-4770.

(F#% 187 1)





