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I JUAESR, 26 SRR, JEHUE - VI SRR i T R G2 R B m 5 1 AT
Pz SRR L, PRGN A EAT B R DO B R AN R SE TR A RO, e
JETHAED | AR RS A ARE T U B R A AT, ZnS SRl B2 SRk
B, BT BN BETE(E, =3.6 eV), WISCFIASOCRBAR YA T 250 X, — i il i 15 4% U 42 8
BEHH R OEIE K JE AT 2 A WX, 1994 4F, Bhargava 5 EA WL RIS T 2 ~3 nm )
InS:Mn** FRUETEIE, KB ZnS BIR9K Fh 0Ot 7 = R AR A F B A R A2 5. BR Mn B F4h,
Cu B I H WAB B 11 P SClk [ 13 T40HE , A A [7] 9 1 45 £ 0 A b Tl 38 30 A P, Ak
A ZnS:Cu BEME Z GTE40 | M50 | gha | ZLEMLZIAL S5 o, 14 R ik, X ZnS:Cu 92K 0 & 610
HIRFFE IR AL | KRB UG ZnS:Cu 94K fd4) & 40,58,

AR SR FH e 5l By B e AR B Dy A 1 T 2 M B € 3 82 T R R KIS M ZinS:Cu 9K i, LR GBI
R LU 5 0 A A BIAS B(0,  IF F B [R] 53 B2 i X L R SGHLER AT T 9120 i 5E.
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1.1 RFIEMN=E

Zn(CH,C00), - 2H,0, Cu( CH,C00),, HSCH,CH,COOH ( MPA ) #l Na,S - 9H,0 %} 7 b4,
W4T Aldrich A H]. SEE6 A s i LR35 18,2 MQ - em (1= Zl7K Be il

SEAM-AT UWLWSOE 15 R H Varian Cary 100 A58 Zh- AT WLOGHEACIK; 2806635 R H 9L [E Edingburg
FS920 %6 EHEANGE %, & IR N IAT, IR 500 W Philip X'Pert X HFEATHMY, i Cu Ka(A =
0. 154 05 nm) 851 ; 5EEHA R Spex 1934D ZEIETESUNE , W& G A =540 Nd: YAG #0%, #
KPR H 266 nm; B AL2A A R Perkin-Elemer Optima-3000 45 5 F#A 46 (ICP) J/& T It
TSI 5 5 T W ke P E 93511 MIDS-2003F 11 7 13 4 (00 T ik 2.
1.2 ZnS:Cu kKB E K

ZnS:Cu HK R L DTIE EH1 4. ¥ 10 mL 0. 1 mol/L Y Zn( CH,CO0) , 7 F10. 1 mL 0. 1 mol/L
) Cu( CH,COO0), ¥, M/KFFE % 80 mL, IR G39%), HIA 8 mmol MPA, i# N, TBR4 20 min, H
4 mol/L NaOH W M5 WK pH % 8.5, RIZUHFE T S22 0 18 mL 0. 1 mol/L Na,S, 4#ZLif N,
15 min, RSEFHEENR 2 h, BI152IEEIRS3E0CH 1% Cu 82211 ZnS: Cu 4K fi.
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P45 B AR RO A B B 3 s T A v e 9T AR e S s TR RN 7, A5 B BE NS K AN [R) B
DICHY ZnS:Cu DK FHIE IS, MAA R MIE R T In A E & CEDUE, SO0 8, THkE Eas T s 3
ZnS:Cu K AR R RESL. 4 1CP MR, HAYIB 23R A 5] 90% LA I

2 #FREiTiR

2.1 ZnS:Cu K BH LR

1] A& SRR B 5 61 ZnS:Cu 40K A XRD . FrA RS X ST T SHga 2A 3 4
FERATIHTIE, 28R JCPDS R R AT LK 3 A5 5 IA & S 57 5 INEFRT B (111), (220) FI(311) SR
i, FA0k R RN, Mt A R se B, hiE 1 v LIE R, & &G s A B4
BB IE ) FEE T X FTERAT R HT A, X ULRH ZnS:Cu 0K 5 I RSB A3 . A Scher-
rer 75 FE AT LA R[] & 6B ZnS:Cu 99K R4 2058 2.7, 3.0, 3.2, 3.5 F13. 8 nm.
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Fig.1 X-Ray powder diffraction patterns of ZnS:Cu Fig.2 TEM image of ZnS:Cu nanocrystals
nanocrystals with different color emissions with yellow emission
a. Blue; b. green; c. yellow-green; The average size of the nanocrystal is
d. straw-yellow; e. orange-yellow. 3.6 nm.
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Fig.3 Absorption spectra of ZnS:Cu nanocrystals Fig.4 Photoluminescent spectra of ZnS:Cu
with different color emissions nanocrystals with color emission
a. Blue; b. green; c. yellow-green; a. Blue; b. green; c. yellow-green;

d. straw-yellow; e. orange-yellow. d. straw-yellow; e. orange-yellow.
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AT DL ISR B R oK S A B RE i £, o o HIRIBGREL, B OAEER. STRARE R IR 3 HELR

a FIFELE e X R IATBRAE T BN 4. 41, 4.22, 4.12, 4.00 H13.91 eV. 54K ZnS HiBRAE (3. 60 V) AH

He R AR, MRABRZ AR i 3 0T DU A A RE S R4, i 4 R 5 XRD B E A

IR FEA — 2L

] 4 AASRPRIAZ ) ZnS: Cu 0K S D GTE R . B A BN KR T 25 A (R 32 25 i, 40K i il R
BTN, KSR CIENI B HTZI RS, M 460 nm Z#iHE E 572 nm.
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Fig.5 Color photograph demonstrating the spectral

b YR TE S/ N L AN B I = B il R range of bright fluorescence from ZnS:Cu nano-
MAEE AR RES L7 58 B T2 Ak crystals with different sizes

Byl X EC RS, TCI R AR K Their PL peaks occur at 572, 543, 526, 510 and 460 nm
ﬂﬂiﬂ?ﬁjﬁ (from left to right).
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K. B 6 5T 3 FhRE S OGR4, Wk AR (1 6 154k o) AR HOE, Ho h
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Fig.6 Decay curves of the different color emissionof AR A IOC AN, TTHEZ K R 1 B

ZnS:Cu nanocrystals at room temperature ARG SRR G B YR AR T S B A AR , AT
a. Blue emission; b. green emission; c. yellow emission. 2K ARARLAR FIFB A ROCRER M RIGHE T — 4 T
VErhBEAT oA TR IS,
G LA, I BB A e KA £ L T RS R 7 Co 400K, SB35 B 2 R
JE 3 RS2 IO R T) AT AR SE M R 42 0K S RORE A, S AREAS B 1 ZnS: Cu 4K F RO B BE K ki A2
SEIR AT LA (5 B4 3 (0 7 225
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Microwave Assisted Synthesis of Emission-tunable ZnS:Cu Nanocrystals

JIAN Wen-Ping, ZHANG Da-Wei, WANG Ling-Ling, ZHUANG Jia-Qi ",
YANG Wen-Sheng, BAI Yu-Bai
(College of Chemistry, Jilin University, Chuangchun 130023, China)

Abstract Copper doped ZnS (ZnS:Cu) nanocrystals were synthesized by using MPA ( 3-mercaptopropionic
acid) as the stabilizer under microwave irradiation. XRD, UV-Vis and photoluminescence measurements were
employed to study the crystal structure and optical properties of the ZnS:Cu nanocrystals respectively. It was
found that by varying the microwave irradiation conditions, the size of nanocrystal could be changed and the
luminescence could be tuned continuously within the range from 460 to 572 nm. The photoluminescence prop-
erties of ZnS:Cu were clarified by considering the quantum size effect.
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(Ed.: S, 1)

W T ¢ Chemical Research in Chinese Universities)

{ Chemical Research in Chinese Universities) ({ Er &AM ALAMIZEY , Fe3ChR, WH F)) B4 N RILFE 2 5 %3t
TR EIMAL =2 BRI SR A TR E AR T, 1984 ARAITI, ATILIBFSEIR S, TFFE IR . BFFE R M4 & 7P S A2 B AR
rh R B TR ] v S B R B2 B S IR I AE AL 22 2 B R LA SR | 26 A | TG R S5 AT R Y R AR 5%
I PRI R TR ST & A 55 T MRS ) et A

AT v N R 0 DA 4 e A B A A o R A BEEET 70 AL AR IR IR A KA AR
AR gZ S, K ERF Bt & 58. 6% , i E PANE £ 1S b4 5B BUREAZAT 2 50 .

APILLHT P, w7 (RIERR N AT, SO R RIS AT B dn i b MUT i ) Pkt , RIEER AR
BRegigr | BREHR </ OR =R ILE = RIS B B R T R R A W B BUR S TR 90% LA 1, MK 1992 4
05 1 3 E R 5 BAFSE BT (1ST) B9 %4 122 A1 ( SCI Expanded) . { SCI Search) . { Research Alert) , { Chemistry Citation
Index ) ZE KGR I FTUC R, M\ 1999 4EFL 4 ( Current Contents/Physical, Chemical & Earth Science) Wk, B2 A G B
WFSE AT TS 1 E 40 45 (JCR) 28 A5 19 SCHR T 27 5000, A T2 7 2001 4F 9 0.223, 2002 4F 7 0. 229, 2003 4E
0. 370, 2004 4F-4 0. 538, 2005 4F 24 0. 411, FISCRII B B T3CH) | L E (fb 30y (C. AL ) | 2E(EL, Com-
pendex) | HB W SCHfZAR) (P.OK. ) A H A CRHE SCRRBEHR ) 55 v A0 42 15 28 T A SCRRBSCHE A 5 | e 5t

AT 1992 F5 R E R U Z HIE SR EREITI, 1997 F50K E R AU T REM BRI %5, 1999 45
R R EE R4 i SR H AR 2 M N BE WA F RO P — 552 (S5 ) T2 E SR P — 44 ) | 2004 4E 5%
AL FH RN P %%, (FHESE 2348 1)



