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Abstract: A co-precipitation reduction method for synthesizing Gd, 0, S : Pr** phosphors was developed, using Gd
(NO;), - 6H,0, Pr,0,,, HNO,, (NH,),SO, and NH; - H,O as the starting materials. The characterizations of the syn-
thetic products were obtained by fourier transform infrared spectroscopy (FT-IR), X-ray diffraction (XRD) , scanning e-
lectron microscopy (SEM) , and photoluminescence (PL) spectroscopy. The results revealed that the as synthesized pre-
cursor has noncrystalline structure and could be transformed into single phase Gd,0,S0, by calcining at 800 "C for 2 h in
air. By calcining the Gd,0,S0, at 800 °C for 1 h in argon and hydrogen mixed atmosphere, pure Gd,0,S phase can be
synthesized and this phosphor particles are quasi-spherical in shape, serious aggregation and about 1 pwm in size. PL spec-
tra of the Gd,0,S : Pr’* phosphors under 303 nm ultraviolet light excitation show a green emission at 514 nm as the most
prominent peak, which attributes to the *P,—"H, transition of Pr’* ions. Moreover, the quenching concentration of Pr**
ions is 1mol%.

Key words: gadolinium oxysulfide; phosphors; co—precipitation; reduction method; luminescence properties

Vol.35 No.5

1 ® B

W LA B GETE N 4.6~4.8 eV, BAH
87 I BA IR I ROLRCR, R —Jm TR RE i 4O 2%

Bkt kL, TN AT EaRS . BEIF AR, X &K

KB, 2015-02-12

EEWH.: UTHYTITHH(12014149) ; LT Atk T KRR
2E A ADE I 5 H (201610148031)

F—1EE: ERE, F, 1974 4, AI#4Z, Email: lianjingbao
@ aliyun. com

DOI: 10.7502/j. issn. 1674-3962. 2016. 05. 10

1% . 6 LED ., OS5 i ki 2 a7,
PLGd,0,S KR 5 MR, % ik 7.34 g/em’,
XA EA RSN X SRR AR, FR00 2 P BT
BRI Gd,0,S POk B X BB LBCR . Otk
L R A R RRE M LS, TN T X
SR BT . B INRIARSE PG X B2k B R 40
FIRT, 585 R AL RS Gd,0,S FESE 6k
HFIZriE & ROk BA v MR . IR s AR
RS, PHbfe Tk A Z RN A, SR, FEAHE
B ER A R R, RN EHS I B R Y Bk
B, RSN, alife %, FeilEmiE R AR S



392 Hh AR 2

%35 %

VGYL IR BT, BRI Ak 2 A, AR SRR PR L Ok
L FLRIEE T RMRERARE L Bk
IR BRI PRGE T SRR A Gd, 0,8 FETEOEHY, X
ST BAFAEA R Z AL W A B A R T2 R B
B GHR AR AR AR, HAA G R R
A FESR, WIHERA TSRS, AR, RH
Gd(NO,),. Pr,0, . HNO,. (NH,),SO,#l NH, - H,0 X
SR EURE, B el e A AU N B TYE I A U i
KR, AT PrtEFBARE Gd, 0,50, A, SRIG
R EUR G AN TP JE R Gd, 0,8« Prt el
¥, IR R EEEE

2 %X W
2.1 #Ef&

SCI TR B . GA(NO,), - 6H,0, 99.9%,
KT T AR A A Pr,0,,, 99.9%, B L5
BHEBR A El; HNO,, AR, [® 25402538 47 BR 2 7
(NH,),S0,, AR, H 2kt 7 A K2 A, NH, -
H,0,AR, HEZifb#i 7 AR A A, &k, FRE Gd
(NO;), + 6H,0 % T X B /KB H 5L 0. 1 mol/L 1Y Gd
(NO,) AW, #& Gd™ : S0, =2 : 5(FE/RIL), FRH
(NH,),SO,#&F Gd(NO,) i Wl h HVE R . FF PrO,,
¥ TH HNO,H & A% 0. 1 mol/L ) Pr(NO, ) , ¥ ¥ FIAE
WO, TR NH, - H,0 3 T 58 Tk it H % 3
mol/L fYF% NH, - H,0 W HEDLIER ., K5, FIHA
Bl AL E AU BRI WTBE R, LA 2 mL/min (938 B
UVEFRIH AR, AW pH AEN 7, 45 R
JE BT B0 L EDTVERRIL . W B REE T R4S T AR AR
BJE, BRTIEYE s SASUT 800 CHBLE 2 h 35 HrE
P, IR R AR R SR A RAUT 800 CHEERE 1 h
PAFEBRTY . RIAER L R A B T AN [ BE IR e BE Y
Pr B B0 B A=)

2.2 MMERIE

K A Bruker Vertex 70 {8 FL 25 46 2T AP 3% 43 B
WEEAT T FT-IR 4347, KBr JE A3, WEGEE N 4 000~
400 em™', >R H SHIMADZU-7000 X 5 2 477 543000 5 A it
BRI SR, TAEH R N 40 kV, TAEH N 30 mA,
K VEGA3 TESCAN 94 b Sl 558 WA i TR 30
KA Hitachi F-4600 %% 5% 43 6 56 BE 11 6 0 5 149 38 & Ok
TERIK B, LL150 W R AT 1E i & O IR, R H
BOT-UV3 = 4N MG & T H b =9 e s8os .

3 HR5H

3.1 BIIRMERIFEBALIE R H IR & S5
TEASLIE 11, Gd (NO, ), B8 5¢ 4> HL B $2 41k Gd™ %

T, (NH,),SO, " HEBERCE SO,> B F, 1 NH, -
H,0 REH i B AR i OH B T, AT (GA™ BT ) J8 Tl
M2, J54& (SO, R OH B ) J& Tk, AR 4t % At 2 il
IS, RS ML A, Hik, LR 3 MEAMEET
AE B ARSS A A i SRR EL AT R 1A, HAb# R W

Gd(NO,),=Gd™ +3NO,~ (1)
(NH,),S0,&2NH, +50,* (2)
NH, - H,0&NH, " +0H"~ (3)
2Gd* +S0,” +40H <Gd,( OH) ,S0, (4)

R T UESEHT SRR S LB e M S ke, R T T
FT-IR 4347, 1 JERTIRAAR . HArial> 4 Fn B Ar =9 i 20 4h
K, M 1a AT LA 1, 3 430 em™ A 1 648 cm™'
I 04 R AT SR IR T /K 43 OH Bt 4 4 Bl e AR S iy g
i ; 1133 em™ F1 600 em™ BT A9 I W Sk IR F SO,
BTG s 1520 em™ AT 1 410 em ™ FUT A0 IR UG S
JETF CO, B F RN XS FREF 2L fh 4 4 sl i, X2+
TR A AR 25 57 W B 2 =0 F ) K ORI — 48Pl e DA T A JHE 3 1
WRBRIR IR B T RT 8, B2, FT-TR 502 W wi gk A 3=
B A R FRELAS B o M AT IR R AR A AT 800
CHEBE2 h 5, WIE b T LIE Y, K5 F 1 46 Ik o
DA A i 4% 3 0% WL 0 (3 430 em 'l 1 648 cm ™) AB 5§
X R TR IR AR i G B O 2 s 1, CO,*
BRI (1520 em ™ F1 1 410 em ™) SBBER AR, X
UHH HR ] = AT RE TR B 2 A3 R K D — SR Ak e A LR
BURTRAR , FElE SO, B T MBI EF 24 il — R A A2 St
(1206 em™,1133 em™, 1060 cm™ F1673 cm™, 600 em™)
VLB ATIRAR Y SO, > B e 28 AU T 800 CHEE 2 h
JEANG R A, ITERAE T e = B iy S0, B F
2 ] = 7R RS F 800 CHEBE 1 h e, WA 1
ATAEH, KA F IR0 (3 430 em™ Fil 1 648 em™ ) Fll
CO,™ B W (1 520 em™ F1 1 410 em™ ) FFARTH K,
XL H A 77 P 25 5 Wiz Ao i K R AR R i
SO, B F M i e JLF- 2k, Xem FHEARIAT
SO, B FHOR R AN, S BT, 1 ST TR L1 A i i
— /T 300 em™, R, FEASSZEZ54F (4 000 em™' ~
400 cm™") JoHEERE]

& 2 SERTIRAR | E ) K B AR Y EY XRD &3
B 2a AT LUE Y, RTSRAAR AR LS4, FT-IR 43 #7
& AT 9K I 3 TR BfE /i €O, B 1 118 i e R 4L
FRCHY . YETIRIARAE 2 AR E 800 CHESE 2 h e, i
Fer #) XRD #1135 (14 2b) 5 & 5 JCPD No. 00
-041-0683 bR i TS g 7 B — 3%, BT FT R4
C 456l Gd, 0,50, FiE =4y, I H AT H 1R BE,
VLRI L B R, 4 Gd, 0,80, 8 FUS 4T 800 C



% 53

HREEE, 6d,0,S : PriOtB A S &G rERENFSY

393

[c]

VI

1648
1520 «—
1410

3430

800 'C X2 h Air+800 ‘C X1 h Hydrogen

S . . Vio f
/A\ 800 Cx2hAr 8% ﬂ(w

Transmittance/a.u
3430
=S

T\ /ﬂ\ -

Vo
\/ B
—
= V-
3 g 8
© . =
4 000 3000 2 000 1000
Wavenumber/cm™
B 1 SRR (a) . a0 (b) B BAR =90 (c) 19 FT-IR Bi%
Fig. 1 FT-IR spectra of the precursor(a), intermediate product(b)

and target product( c)
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Fig. 2 XRD patterns of the precursor(a) , intermediate product(b) and

target product( c)
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Fig. 3 SEM images of the precursor(a), intermediate product(b) and target product( c)
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Fig. 4 Excitation (a)and emission (b) spectra of the Gd,0,S : Pr** phosphors
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Fig. 5 Photos of Gdy0,S : Pr** phosphors under 254 nm UV light excitation: (a) 0.5mol%
(b) 1.0mol%; (c) 1.5mol% and (d) 2. 0mol%

4 B B AAEZS RS0 800 C BB A LI L Gd,0,50,, i
o Gd, 0,80, 7678 T 800 “C AL T LU #5 4k Gd,0,S
AT ILVTIE R A L T BB MR AL AT IR, AT IR OB, PO EHERRIE, R KA 1 wm £4, HIER



% 53 HEFFES: Gd,0,S : Pridd)

G RS SOEPEREDETE

395

FEE, FE303 nm ESMGIAE T, Gd,0,S @ PrEdOtk
B 3 & BN F 514 nm, REESOE LS, £, T
T A JE I — b T BRI HL R A O A
R Jrk .

S%2xHt References

(1]

[2]

[9]

Song Yanhua, You Hongpeng, Huang Yeju, et al. Inorganic
Chemistry[ J], 2010, 49. 11 499-11 504.

Wang Fei, Yang Bin, Zhang Jinchao, et al. Journal of Lumines-
cence[ J], 2010, 130 473-477.

Blahuta S, Viana B, Bessiere A, et al. Optical Materials[]J],
2011, 33: 1514-1 518.

Fern G, Ireland T, Silver J, et al. Nuclear Instruments and Meth-
ods In Physics Research A[J], 2009, 600: 434-439.

Han Junyi ( # 2 3 ), Duan Qingwen ( Bt K ). Materials
China ("W EBPRER) [J], 2011, 30(3): 36-46.

Orlovskii Y V, Basiev T T, Pukhov K K, et al. Journal of Lumi-
nescence[ J], 2007, 125 201-215.

Ajithkumar G, Yoo B, Goral D E, et al. Journal of Materials
Chemistry B[ J], 2013, 1; 1 561-1 572.

Huang Cunxin( # 7£3#7), Liu Cui(X] 32), Yu Mingging ( 4%
1), et al. Jowrnal of Synthetic Crystals (N T. 5 K% 4R)
[J], 2005, 34(1): 79-83.

Yan Xiao, Fern G R, Withnall R, et al. Nanoscale[ J], 2013,
5: 8 640-8 646.

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]
[20]

Xia Tian( & K ), Cao Wanghe ( # 3Hl), Luo Xixian (%
¥$), et al. Chinese Journal of Luminescence ( &G #4R)[J],
2005, 26(2): 194-197.
Bang J, Abboudi M, Abrams B, et al. Journal of Luminescence
[J], 2004, 106 177-185.
Song Chunyan ( K ## #8), Liu Yingliang ( X B 55 ), Zhang
Jingxian (5K W) , et al. Journal of Jinan University ( Natural
Science) (BEFIR 224 HARBLERL) [J], 2003, 24(5):
93-96.
Tian Ying( [ %), Cao Wanghe( ®8H1), Luo Xixian( % ¥
W), et al. Journal of the Chinese Rare Earth Society ( *P [E# 1
4 [J], 2005, 23(2): 271-276.
Hirai T, Orikoshi T. Journal of Colloid and Interface Science[ J] ,
2004, 269: 103-108.
Osseni S A, Lechevallier S, Verelst M, et al. Nanoscale[]J],
2014, 6: 555-564.
Biondo V, Sarvezuk P W C, lvashita I F, et al. Materials Re-
search Bulletin[ J] , 2014, 54 41-47.
Hang Tao, Liu Qun, Mao Dali, et al. Materials Chemistry and
Physies[J], 2008, 107 142-147.
Liu Jie, Luo Hongde, Liu Pujun, et al. Dalton Transactions
[J], 2012, 41 13 984-13 988.
Leppert J. USA, 6296824 P]. 2001-10-02.
Gorokhova E I, Demidenko V A, Eron’ko S B, et al. Journal of
Optical Technology[J], 2006, 73 (2): 130-134.

(m# &%)



