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Abstract

Small CuzFeSnS, (CFTS) nanocrystals were synthesized via a facile solvothermal method in large
quantity. The morphology, size, structure and composition of the as-synthesized CFTS were cha-
racterized by XRD, TEM, SEM, EDS and Raman scattering spectra. The results showed that the
products were nanocrystals with average particle size of 13.18 nm, uniform size and good disper-
sibility. The visible light photocatalytic activity of the as-obtained CFTS was investigated by de-
gradation of methylene blue (MB). The results of the experiment indicated that the as-synthesized
CFTS nanocrystals exhibited an enhanced photocatalytic activity with 81.25% degradation of MB
after 70 min reaction under visible light irradiation, and the photocatalytic activity remained ef-
fective after 5 cycles. These results demonstrated that the CFTS nanocrystals could be a promising
photocatalyst and have a great application prospect.
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1. 5I8

LTI R R AN D S I, PEBE S R IR MRS 3 . RS i AT R R 6L &
RUAIEAR CAERE NI BE AT RE SRR R o TR K R G HLTS G nst RS54 Al R Sl o DRI, P 5 7 28
I BAS IR B 25 o 2695 W fE JE IE . AR, R A 0 AR M RS AL B RRA WS B 2 sl
— PR IIKTS B 0 RGBSR [1] o %283 SR, TR (TIO,) « LR (CdTe). fififk 5% (CdSe)-
HEHERT(CIGS) &, TS vz Fi[2]. SRT, TiO, & FARAML. Cd Al In BIEEME DL K& Ga A R 1m] FH i
BRE T ENIKERE. ik, JFRTLE. B SR R & Y [3]. 5 CIGS AAH
ALl R A A4y B 1k B 1 DU JC R AL BP0 (1-11-IV-VL) s AR EE BB (CZTS) S i (CFTS) Bt 1 1 7 #1417
fER. Hrh, CZTS HIHLAEW TN 1.4~15 eV, X ARFDEHMMIL R ¥ E(>10° cm™), T2 32 KiE
[4]. TM5%T CFTS TEME Ak AT K F 70 50 A5 40

CFTS MZHMICHE Cu, Fe, Sn, S TEAARFPFERE R, MRAME BB AL . FE, A&
W (1.2~1.5 eV) LA I 75 1 mT Wotma B LK JE BRI oy, Wesl T A2 e # 1 H . Hal, % CFTS
T CRE, FEARBAE. BTERREE . KGR, PuiiE. MOEssss. AT, TR
K F B R L — 25 G B CFTS 4K, FERFC T CFTS 4K S A HLY R 4310 H 3 3 (MB) 1)
AT GG RE .

2. SELRERSY
2.1 SEWRAFIS{LER

LB BEER AR A AL uR) ) S BR(PE B AL A A BR 2 71) DU S 8 (74 Bz Ak Tty
AR~ A]) B P A TR AR A F]) . 4 “BEEERE L) )y oK LR L)) I L (R
FET AR AL 22 BRI A PR 7)) SRR 2 o dr
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IXAR: S BAMEN(TEM) (H AR P24k, JEM-2100F), H4iH 7 25 %8i(SEM) (HITACHI,
S-4800), X FFLEATHHMC(XRD) (Burker, D8 focus), £84hn] L4665 i1 (Uv-vis) (JASCO, V-570), &k
LR WO B2 6 1 (Renishaw, inVia-Reflex), % I8 45 I 610 2 S B AX (g T 2K T RHE
JOYN-GHX-DC).

2.2. CFTS K RavEI&

K T B VA GBI 4 CFTS 9K, BB IR T : S ESERH4(0.4991 g). AL I2k(0.2485 g)-.
VY& 4k4%5(0.4383 g) 1 £ —FE(70 mL) IO = iR, A HiRR AT, 15287 AT W KL Eh(1.2009 g)
BT IKEEEAO mL)#&H . = DM@ EE A BEREINEEE 190°C, W R Ab 8h At B B VA RO I3 N AT BRI T
TR, 190C{RIR 3he fEMNEERE, BRAHNERE, MUK BSOS TR, HT&H.
2.3. CFTS 4K RHYFRAE

JHiE TEM. SEM X P2 B30 K RS AT R AE; FIAH XRD MR =90 90 53 S AR 2Rk 3@t 47 2
WA = W ) 43 T S5 A HEAT RAIE
2.4, FiE4LECIE

AR 3 B (MB) /K VWA E TS G iy, ek s N A (B 350 W ARUAT Al 420 nm #5 1k €5
Fr AR FEGIR, B R R MB, SN il 4 CFTS 942K & G AL IS PR B AT EA

FREL 15 mg CFTS RS20 BT 50 mL MB (10 mo/L)iai . YGHEHT, B IFmire a1 Nt it ke
20 min DARF LRI B — BRI FTFFT, 7R WG T kAT I b B TGRS, 788 BIRT
() [T B L 4 mL B 5 38 3 25 00(12,000 rpm, 5 min) 78 21 & W, 4 F Uv-vis MR H RO RE 33517 207 o
3. R5118

Xof T £ 1) CFTS B ST J5 4 %34T XRD. TEM. SEM. EDS g0 #7. $i 2 6t/ bk — 271
FKAE, D@ A . b, JES. oRmdl. 2781
3.1. XRD 9%

Xl 2 FE A BT XRD RAE, HF Tl & e R4 . WERIRFEE o F RIS . TEASE . fiTd
LRI B Vs [N T AR EE M IRRAE , AR R 20 FE R R AR 0 B B A . &) 1 oS ) XRD A,
SART AT, BT AR CFTS 92K A 8 v 1 -0 5, [RIs) B DU AN B S5 i A B g, 3 I L &85 P R[5
T BLLE 20 = 28.4°, 32.9°, 47.3°, 56.2°, S5 XM /3H4(112), (200), (220), (312), S#hx
#E+ A (PDF no: 70~4373)—#([6] [7], H.FEr A& H 8 HAth = Jehi A sk B A i 24 06, 2% BH BTl 4 B i ER
4lif] CFTS ik .

3.2. RIBHIEDHT

B R 2 ST, W USRS YR IR S S RE R L, T T e . SRR . Tt
— B RAE P 5 ) CFTS 9k s i, AT AR TR S 061kt . 15 2 P4 CFTS 4k
SR B IREEE, T AL, . RIS B HIPLE 323 cm VAT 284 cmt, X 5 SCHRIRIE Y CFTS $i
ZUEEAULHC[8], UEBH ATl 2 A4 6L B AR CFTS 42K SR 2H R [9]

3.3. TEM X SEM 4t

3(a)y CFTS #K it TEM RALK, MK RTEUE H, Frifl & 10 CFTS 47BN ST Bk RS HL
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Figure 1. XRD pattern of as-prepared CFTS
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Figure 2. Raman spectra of CFTS nanocrystals
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Figure 3. (a) TEM image of as-synthesized CFTS nanocrystals (b) SEM image of as-synthesized CFTS nanocrystals (c) Par-
ticle size distribution of CFTS measured by statistical analysis (d) EDS energy spectrum pattern of the as-prepared CFTS
nanocrystals
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SEE R . & 3(c) NE G i R R L, &4 it, CRTS 9K P4 ki4e 2y 13.18 nm,
YR RS AR K B R TAR[10]

NT BE—B M BT 4 1) CFTS 9K b R R, % Hdk 4T SEM RAE. ] 3(b) Nl #% CFTS 1)
SEM FAEKE, HEW%N, CFTS fEZM b R RBERCIRERL, Joll IR G, 7ot R,  [5) H0R RT
FIEEA %), LA TEM RIAEFHVIA . Fae I dh RF K RIF I BUOESR T T CFTS 99K d
PG EATERE, RN RS BN AL T 5 R EE R TAR [11], X a4k s B 13347 e 21 R 47 e it
ER

Kl 3(d) Nl & CFTS 1) EDS feilill, Zit5H43H Cu, Fe, Sn, S WUFITHRI IR LN
31.83:15.82:5.83:46.52, XA LT CFTS MM &Eb[12], RS tHEH T Bl 2 B 5 A 2Rl
SR AT e

3.4. 7 MAEIERERT ST

IRAE S AR R R, AT T M) CFTS 4K i R MALFILL & MB [ B fif 97 416 L st
SKXP CFTS MImPR et fb PERE AT VRN, WA SLI0 I il 2 A I N Z6 A i 2 58 4 — 3. MB 1
Fe A R A AR 0 B B B[R] ARG 0 1] 4(a) BT, 2T 665 nm AR MB AREAE IR AL U4 At FH St M ot i £
BERRI .. AT RI A, CFTS 9K SAE A GRS, Jelf 70 min f5, MB 73rF7E 665 nm Ab fr W i g 5
FERR R RRAG, R APHI#51K CFTS 9K S 7E i WG 1F T X MB 43[Rt AL B R F A 2

4(b)NTE CFTS PR AFLE N AT AT MB 43 F (10T WOt B ffs 2 (CICo) I, Fivh CO hy
MB FIHILEHR E , C AN E FI RS I (] 5 MB 2> F I3 B o &5 SRR B, mT WLYEHESS 70 min 5, 4ffFH CFTS
YK mAE AT, £ 81.25%I1 MB #F#fR: THEALFIAZIERI 2T, JeHR 70 min J5, {H 4.69%)
MB # % ff: 6B GHEAANEERT S MB IRGWR EIEXTEE, AT E HE CFTS 40K f (b b B f5 i
WBEEIE R DL AT WG SEa0 45 FE MR B, CFTS 90Kdxt MB 77 B A B2 @ AU A0
H.
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RG] A PR T AL N a2 AL R RE, Db BRATTRE T & 1) CFTS WK S kAT 1 AT A
PERIEFC . SN RE & S5 5 gl CFTS AR I — B, BN 5 3 Jm B8 Lo [T RE i, P AR ]
FAS 5 TR LR B . 55 2 CFTS 94K fi il WOt fAk 5 AN FE J Bous I3 1 B A 25 8 o

—— (min 1.04
—— 10 min

0.8

—— 30 min 08
0.64 — 50 min ) —=— CFTS
—— 70 min —s—without catalyst

0.4 0.64

Absorbance (a.u.)
clc,

0.24 0.4+ i

0.04 0.2 4

500 550 600 650 700 0 10 20 30 40 50 60 70
Wavelength (nm) Time (min)
(a) (b)

Figure 4. (a) The changes of time-dependent absorption spectra of MB (10 mg/L) in the presence of CFTS nanocrystals un-
der visible light irradiation at 0, 10, 30, 50, and 70 min; (b) The photodegradation rate diagram of MB with the change of ir-
radiation time with and without the addition of CFTS photocatalysts

E 4. (a)FI AR CFTS #KmbERE MB B2 AERTEIS(0, 10, 30, 50, 70 43#h)iA KA £L5NAT IARILHE i B9
Tk; (b) CFTS A5 % BT ERBARE S AR B AL RO L PE AR R Hh 2k B
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Figure 5. MB photocatalytic degradation rate corresponding to five cycles over CFTS
5. CFTS 7ER] ML BB T Y I AMEER B BAMERT B2 BB AR

SHTEIAEL Pl CFTS 9K SR 2 TR IR I8 5, BFEMRRCR E IR TR, DR R
AR YE, B R BT IR 7T A ESEIR SRR, AT CFTS 9K dnfitfb i fE
AMEE H R RRER T EE .

W UL LS R K i, BATTAT AT HOGEALTT A BERAS CFTS 9K i AL AL AR 2 AT & 2R
IfERE . BEMDCMEALANEVE A R A E 2 70 ESERCIRE Yeo, ARSI A AR UL K BH 't (¥ g B AT 558 5
FEAGEME 2R HIR O B ARG SRR, AR TRDR AR NS, A o 1 1 Aok
2, HCRIBUBOR; R T 05 1 PO B — e I, AR e A M PR 2 B i 2, R PR
AHIT RIS, RGN T mnd P T S I E R RS LA, TR 1AL SRR

M SEM RAL & AL RSF 0 A Ge it 7T LA, JATTIT ] 4 1K) CFTS 400K i 2 B BRRBURL, 70 Bk R4
RSP BB 450, PIRARCN 13.18 nm; XA EEHTESURE, KOG T CFTS 49K @tk

o NTTARKHE 58 1 X MB {5 390701 N BE 77, 30 1 et R b iy iE Ve S AL B 1 5 3
DTHIRBLLR . B, ANRSFERIR CFTS KX MB 7073 I HY i B8 T WO HEAL R

4, g5ig

A, FATEE A HGE S R BB SRR ST i REFH CFTS 99K, ik st
. XRD, TEM, SEM, EDS Fli 8 G145 RAET B RR M, Pl 2 OV AH CFTS 90K dh, 2
BRORBORE T3 RARAN 13.18 nm. BL MB 73T 8 HbRi5 44, W58 17 CFTS 4K & HI% MB 231 1]
WICHEALPERE . #E 70 min T WOGMEAL SN J5, CFTS 99K it MB 731 B Al 2% 5] 81.25%, 1fii MB %
T BRI 4.69%, LK CFTS UK 1ER WG FX MB 77 H A 7 MG PR .
S HUOLMEAEIAIEER, X MB 7 PR R A B AR RE 70 . BB BUA G CFTS 9K et R
WAL TR B, A SCil I S 6 1) & i 201 4 R CFTS 9K, XA LR TR B = 30
SR RTERE, IXHERIRAT CFTS A LU AH — R H MU K A F e AL o

EHEWH

AT 5T AT B K H SRR 5E 4 %Bh(No. 61571426, 31400854).
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