Material Sciences #1AEIRI2E, 2017, 7(4), 477-481 Hans X
Published Online July 2017 in Hans. http://www.hanspub.org/journal/ms
https://doi.org/10.12677/ms.2017.74063

Synthesis and Application of Magnetic
Reso-Nance Imaging of CuzCoSnS4
Nanoparticle

Yue Yangl, Caizhang Ou3, Tianlong Liuz*, Changhui Fuz?, Longfei Tanz?, Zili Wang},
Xianwei Meng?2*

1Co|lege of Animal Science and Technology, Southwest University, Chongqing

*Technical Institute of Physics and Chemistry, Chinese Academy of Sciences, Beijing

*College of Chemistry & Environment Protection Engineering, Southwest University for Nationalities,
Chengdu Sichuan

Email: “liutianlong@cau.edu.cn, ‘mengxw@mail.ipc.ac.cn

Received: Jun. 18", 2017; accepted: Jul. 10", 2017; published: Jul. 13", 2017

Abstract

Small CuzCoSnS,;(CCTS) nanocrystals were synthesized via a facile solvothermal method in large
quantity. The morphology, size, structure and composition of the as-synthesized CCTS were cha-
racterized by XRD, TEM, and UV-Visible absorption spectra. The results showed that the products
were nanocrystals with average particle size of 13.2 nm, uniform size and good dispersibility.
T1weighted MR images of CCTS solutions were acquired on a 3.0-T clinical MR scanner, revealing
the obvious concentration-dependent brightening effect. Importantly, the r1 value increased
dramatically from the initial value to 7.64 mM-1S-1, Remarkable brightening effect in the tumor of
injected mice was observed. These results demonstrate that the CCTS nanocrystals could be the
promising MRI theranostic nano-agents and have a great application prospect.
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KRABFIRGER] & T AR R (CCTS) AR &, BT XMLk AR ATH (XRD) ZE 5 BT 5% (TEM).
KA RIERBOEHE (UV-Vis) ZE L2 FFBNCCTSHIR T S, SMMARBITRIE. ERERH, =0
RRSFH—. B RIFGKS, FI9RZR13.2 nm. F IR 3.0 T REILIR B A RAECCTSH)
TURBR R, KRR ERECCTSHBREMRIRGHN EFBEKMHENE, EENAKr1ERN7.64
mM-1S-1, T EL{7HE /) 5B B kv T B T DA S5 3 5 B FR RRAR SR . CCTSHK R B A R AR R348
RABIEEREH, FEMRIRBN AR EA FERER.
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1. 518§

WTAER,  READY JCH K S RHE G A . R BH A6 H b R AR 42 B P 254008 2 B HE 5K ) 2 i 5 [1]
VU TTENA ShAA R ] 2 R BRAG M 5T S AT 5GTE, W £ 85 B (CZTS) . Bk B i (CFTS) M 5 85
T(CCTS) 4K S B ANZ AR T FE #45[2], Hodr, CZTS. CFTS ZEAPRME YL L SR I 7t B4 R B
HE KR ZI[3], HICT VU egok s EAEY 7 R A e HGE. BT, 2R IUcaeK il i
LOHRIE, EEARERALAL]. KIE[S]. Wi AARE6]. RERIE[T1 %% . AR Y, BATR
JH a7 B R A R 32— 20 B B CCTS 9K i, HBIE 7T 1 CCTS YK S 7E AR P A S A% G R R 5 o 3 5 1 A

2. SKEETERSY
2.1, SRBIRFIS R

SRS BERRH R TR ) SALE (PRt TR A PR A F]) . PUSE B (B tk T A
PR F]) BAGEN(PG A T A BR A R ) £ ZEEEE A T ) Tk SREER AL T ) SR 4

XA BT RAEHTEM) (HAHR A4, JEM-2100F), X HFHZATH1X(XRD) (Burker, D8
focus), 4] L3 B TH(Uv-vis) (JASCO, V-570).

2.2. CCTS K REVHIEZ

KA G % CCTS gkik, EARDIRUT . KEiERH1(0.4991 g). SAL44(0.3569 g). D& 1L
#(0.4383 g) A1 & FE(70 mL) I = FUf A, AR ST, 49 2 H1 KA R BAG4A(1.2009 g)ia T 0
JKEEE(10 mL)& . = EOHCE IS W A3 RN 185°C, KAk A 1 B B VARG 1 N BT SR AR VA W
fRd2he RMLERE, BRAHEZER, FYRHIKOEEROUESE TR, BT&H.
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2.3. CCTS K REFRIE

Wik TEM X P2 TS0 M R T AT R4 IR XRD MR = 0 i ds AR 4 8% 33 Uv-vis 524
IR BEREAT AL
2.4, ERIMZEEILIRAR B IE RS R

R ER 3T i3 4RIH 4 (Philips)i# 4T CCTS ZKVE WA SMZREIEYR BRI 58 S256 . CCTS #aKk
J¥ 3, 1.5, 0.75, 0.375 F10.1875 mM & bk, BN 1.5 ml 808 N T HRE RS . X TR N g 20)
H5E, E/NRIPEH22)m RN, L REE KIS, 39 CCTS AR KER, WE N 4 mg/ml,
FESREN0.2mL/H, 6 /NI ST R RESL IR .
3. &R5iT1ie

Sof B 44 1 CCTS BESL A MIHEAT XRD. TEM. Uv-vis % 4F, CABREREMINAEREE . R~F. B3R, )
HerERESE,
3.1. XRD &%t

Xl g AR T iEAT XRD RAE, F T Emsr. WEBEFuE 0 TSR TEEZE . fTH2RIALE &
VSR S N T AR G FRRAE,  ITTVE N AR AR O B B4 . P 1L AoARE AL B9 XRD |, 4B vl 4,
Pl 45 () CCTS gk A B 5 i 5, [RIIT I = AN S AT ST, R B L& e R, 20443 i
HIAE 20 =28.53°, 47.33°, 56.17°, S5 XN A4 (112), (220), (312), K& I EA =0
AL 0, R BH BT &R i B 2B CCTS 4k
3.2. Uv-vis 97

AN - AT IRIROGEE, AT T & CCTS KRBTk et ge . 151 2 ke s IO s 1 1,
I T T AR £ AT UL XA 58 PRI o

3.3. TEM &%t
CCTS YR &h /I TSR S RS2l TEM o #fr ke . 15 3 v CCTS #Edh 1) TEM RIEE, wJLUE
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Figure 1. XRD pattern of as-prepared CCTS
& 1. CCTS #KFHKL XRD ZRAEE
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Figure 2. Uv-visshsorption spectra of CCTS nanoparticle
2. CCTS HRFAKLE SN - AT MRS TE E]

Figure 3. TEM image of as-synthesized CCTS nanocrystals
3. CCTS K& TEM RAEE

i CCTS YKREHIA/NEL], srEtE REF, EECUFNFIRRCRER, S9800 1, BkrEkiag
13.2 nm.

3.4. AR5 MRI &

ATV CCTS B REHAR G 38 58 T RE, FRATHEE T CCTS VMR T1 g3 sm ), 45
SAE 4A FR, CCTS /KIAWRTE 3T MBLIRFM FRIH W52 885 S, BAS 5 RAE 59k IEAH X,
TS 1L (R 7.64 mM T (1] 4B). X TEHT CCTS HA A RESL IR G e am i AS, 1245 BL7E T A Se e 19
BN TIAE, WE AC FiR, (EREIKES CCTS W 6 /NG5 R /N BRI AL 13 5 B S 3 3 (5 Sk TR
X CCTS 7 LAV A MR 8485 576 frig 2 Wt 34475 A
4, &5ig

EASCH, FATEEEF AR E R G WA R RS 208 RIFH CCTS gk dt, 5 idkfai st
ff, XRD, TEM Fl UV-Vis &5 R0, il &5 5 N A CCTS 90K, 2 B BRIRBUR. B R0
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Figure 4. TEM image of as-synthesized CCTS nanocrystals
4. CCTS #9K & TEM FAEE

13.2nm. {ANS MRI BUZ S5 5R K], CCTS A LU SEAZ LR T1 AR (5 5 98E, 7E MRI BRI 515
SURBA RIS, (HIFRE CCTS HYZEMIN U 5 E AT RN BNRNBTTT,  Blin A=) 22 4
PRV TARIA L, HA IR BB IE SR LB ANS 2, ERATHEREE B TR N, CCTS fEAY)
JIAG S5 N ST 9 0] AR I S 47 4230 -

E&UH

AW TR E K B I8R5 4 5 B)(No. 61571426, 31400854)

SE ik (References)

[1] Zhang, X.Y., Bao, N.Z., Ramasamy, K., Wang, Y.H.A., Wang, Y.F., Lin, B.P. and Gupta, A. (2012) Crystal
Phase-Controlled Synthesis of Cu,FeSnS, Nanocrystals with a Band Gap of around 1.5 eV. Chemical communications,
48, 4956-4958. https://doi.org/10.1039/c2cc31648j

[2] Ha, E., Lee, L.Y.S., Man, HW., Tsang, S.C.E. and Wong, K.Y. (2015) Morphology-Controlled Synthesis of
Au/Cu,FeSnS, Core-Shell Nanostructures for Plasmon-Enhanced Photocatalytic Hydrogen Generation. ACS Applied
Materials & Interfaces, 7, 9072-9077. https://doi.org/10.1021/acsami.5b00715

[3] Prabhakar, R.R., Loc, N.H., Kumar, M.H., Boix, P.P., Juan, S., John, R.A., Batabyal, S.K., Wong, L.H. (2014) Facile
Water-Based Spray Pyrolysis of Earth-Abundant Cu,FeSnS, Thin Films as an Efficient Counter Electrode in Dye-
Sensitized Solar Cells. ACS Applied Materials & Interfaces, 6, 17661-17667. https://doi.org/10.1021/am503888v

[4] Wang, W., Winkler, M.T., Gunawan, O., Gokmen, T., Todorov, T.K., Zhu, Y. and Mitzi, D.B. (2014) Device Charac-
teristics of CZTSSe Thin-Film Solar Cells with 12.6% Efficiency. Advanced Energy Materials, 4, 403-410.
https://doi.org/10.1002/aenm.201301465

[5] Wei, K. and Nolas, G.S. (2015) Synthesis and Characterization of Nanostructured Stannite Cu,ZnSnSe, and
Ag,ZnSnSe, for Thermoelectric Applications. ACS Applied Materials & Interfaces, 7, 9752-9757.
https://doi.org/10.1021/acsami.5h01617

[6] Munn, C., Haran, S. and Seok, I. (2013) Fabrication of CZTS Based Thin Film Solar Cells Using an All-Solution
Process and Pulsed Light Crystallization. Proceedings of SPIE, 4, Article ID: 8691A.

[7] Tanaka, T., Kawasaki, D., Nishio, M., Gu, Q.X. and Ogawal, H. (2006) Fabrication of Cu,ZnSnS, Thin Films by
Co-Evaporation. Physica Status Solidi C, 3, 2844.



https://doi.org/10.1039/c2cc31648j
https://doi.org/10.1021/acsami.5b00715
https://doi.org/10.1021/am503888v
https://doi.org/10.1002/aenm.201301465
https://doi.org/10.1021/acsami.5b01617

Hans X

HTEREREZ W T RS
1. HBRRTE RS (QQ. MUE. WRAHESTT)
2. 9T UGB Bt A i )
3. 24 /i UL BRI IV BT S i)
4, KU HOAE LR 3 e
5. EIREAT IR
6. FIMKE
7. EWGE GBI R

PeREiE ST http://www.hanspub.org/Submission.aspx

HATIHEAE: ms@hanspub.org



http://www.hanspub.org/Submission.aspx
mailto:ms@hanspub.org

	Synthesis and Application of Magnetic Reso-Nance Imaging of Cu2CoSnS4 Nanoparticle
	Abstract
	Keywords
	铜钴锡硫纳米晶的制备及核磁共振成像应用
	摘  要
	关键词
	1. 引言
	2. 实验部分
	2.1. 实验试剂与仪器
	2.2. CCTS纳米晶的制备
	2.3. CCTS纳米晶的表征
	2.4. 体内外核磁共振成像增强结果

	3. 结果与讨论
	3.1. XRD分析
	3.2. Uv-vis分析
	3.3. TEM分析
	3.4. 体内外MRI成像

	4. 结论
	基金项目
	参考文献 (References)

