b

N

404,551
0204 1

mE

¥ o5k
Spectroscopy and Spectral Analysis

9 B Vol. 40, No. 1,pp10-14

January, 2020

F. SR AT = H NaMgFs : Gd™" SR BB SR E A H L LHEEFAR

BAE S, E, BER, R

Lo JURCECl R 2 RO6 S5 F SR BA W E S, duat

B RAA REEN, K

B

100044

2. BRI T HEORDIF . JEa 100044

OE RS RAEIAGE . R & R BT Y. Er 3648 9 NaMgF,

C G gOK Uk, B

XRD B 1 B0 il 44 b B9 254 o [l I a2 F AR 2 sCTH 380 0 A9 1 3% R0 A28 U WA 0 RE A 3 78 4 R T [ 2
W HE— LIS R RN . BB WY BB T G Wk R 2L . K BORE 9 JE 55 RE 22 Hh B 94 Kk A F)
UKL AR . LA S BT 9K S AR TE S0 B0 TR 5 o [ I ok T ] 4 499 K BURLAE 980 nm UK D6 IR ST R B L BUR
SO ML HEAT AN AT 2 . (B AT B R AR ORI KOG IR HE G B AR E B B R . HRAT
2RO I L1062 e A% (R S o T I AR ABURLTE B30 LA R B ) A O i JBE X T AR R e AR D B N R A

fi Y

XEE  NaMgF, « Gd* 5 SR AR RGE s TRA AT 95 5 JeE0

FESES: 0482.3 XERARIRFD: A

51 5

W4k, W T HIEE RN M, B BRI
TEFMIRA MY C 2 2 & SR H e E, H,
PAH LSRG 1 B BT A B T 2 38 28 Z M sl =0 W L3
TG 85T T LU S TEALHO A BUR R 5 | 12 AT 58 35 1 e
AL XSG B AR BT Al i A A R ABEs (i
ANRKMEERY, BRAKWMEREIXF LW SR, FREX
B O, I HAE— B Sk, X 2K 5 R A
R B AR (KT 5 eV, AR A MK o DL S R AR
2008 4F, K% & NaMgFs ¢ Ce'' gk ik, I i 1
ek AT F9E . Z 5+ Sahlit®™ F1 Jethro Donaldson"™ 45 43
BB T B LB F Eu, Gt M NPT, EXT Jh B e
NaMgF; 94K Gk iy 6@ ket . R EENEBRAT L
C R DI A 7B i i S s 1 A A Sl o P -3
H L W B A R AR A o Y B R T
P R e S JeRRE L MR EEMEAR. DL FERE
SRR, TEAEY R BT AR . 2R R B ]
FEIRYT S A W A U A )2 N R . B O 4k
G FEOCIR TR AL T S Z 5 158 = A B B 40K M

WA EE: 2017-05-01, {&iT HER: 2018-02-20

DOI: 10. 3964/j. issn. 1000-0593(2020)01-0010-05

B, AR EEF (YD, ECTO IS HIFE A ROk
BRI SR A5 Bk 5540 NaMgF, = Gd™" 44K @ik, o 4 DA K
sir AL T B IR O P Py B 5 A AT

FATRA T o AR R Gkl 4 YD, Er' 3B
NaMgF; « Gd*" 942k k. &S 0F 5T SR 9 Gd* e B
AR A« AT AN B e OB B L S R TR R

1 SEEE Iy

1.1 ##

S5 i A T A R SRR B T 1 A, A AR AR Y
M Sigma AWK, IF HIEAFAT ML, LETFKA
S E A O Rl 4 .
1.2 Y'Y, EFT #£3B 8 NaMgF; : G & &

ARWFFE R AR AL R BGL 4 YBIL, En, g
#) NaMgy 75— Fy + Gd2" (x=0, 0.1, 0.15, 0.2 mol %) 4§ %
A A OB S R E 9T R AP R B R BGRT A R A 1 AT —
ER IR T G (1R 5 N A A N [ = R N S T -
1 Fin: % 1 mmol MgCl, (GdCl;), YbCly, ErCly JLFh 54
BLHIR 78 5 20 = 2 By HL AN ACKLAS Dy 50 mL (9 1 5 3RS
th, EBMA 6 mL OA 1 15 mL ODE (iR &V . ¥ ik

EE&WB: HRESHAVR LRI (863 114 i H (2013AA032205) , [ KT S HF & 1H R (2016 YFB0401302) , b Bl 2% % 5t & 5 45 i H
(D161100003416001) , [EF HAFIEH 4 H (61575019, 51272022, 11474018) F1 v e 5 ke LRk AT 2¢ 3 4 15 H (2016JBM066) %% Bl

EE B AT MoK, 2o, 1990 4R/, dERUECE KA KOG 5 O61E B R SO W E N Se 30 & 60 L ek

* 1 TR R A

e-mail: zhengxu@bjtu. edu. cn

e-mail: 14121574@bjtu. edu. cn



%1

itk 5 g 4 A 11

BEERAYN 15 00 B & T 08 71 B2 i A £
Jepit 25 min, FREBERRAEREMKE 160 T, aﬂ%
BHEKBERERZER, W% &4 2.5 mmol
NaOH {1y A (10 mL) Fi1 4 mmol 9 NH, FIR-&¥mA 2
*7XXEIP‘#EFPM% 45 min, ZJ5¥ 2 SR T ARG W E T

G 1 SRR HER T . FE . BRGWE R
ﬁi‘ﬁﬁ 45 min 5, 4RZE5 08 THR ) 100 CIFLR4F 35 min LA
EBR 2558 B8 0 W RS FIOK 2830 oS 1R 6 1 W 0 T i
F 310 °C, FFMREF 1.5 h, JWE RIFELRFF S B HOR A . &R
N T AR AE R AU T A MR A R E IR
B R O e R 2 WO 7 R AT R Bk A R
Y —EAfE S THRA T 24 h BRI K, 55— 45
BOEIR S b I BB R, S F — 25 RAESC 50 B0 & . 5341
HAUAS [F Ve BE R 7 ) NS E R — By Se g b 7 AU B
A H A R B I AR

30 min,

F1 ZBEMRRAN

Table 1 Materials and reagents
24 B 2z 4l
Took A MgCl, 99.99%
AL YbCl, 99.99%
AL ErCly 99.99%
Tk EAEL GdCl, 99.9%
R A NaOH >98%
AL B NH,F >99.99%
AR (OA) CH;(CH2);CH=CH(CH;); COOH A. R.
1-+/\ 4% C(ODE) CH; (CH32),;CH=CH, A.R.
FH i CH;OH A.R.
N CH;CH,;OH A. R.
MgCly(GdCly). YbCly. ErCly
{ oa. oDE | g
O L
BB R
Fhi G B
£
1VV
(SRR 7] gresseseesn s )
iXRD. PL. EDS }
Il VIIII)IIM‘ essssassssssgennnsansannnt
FEI
BLvE
TEM
i P NaMgFy: Gd* :> HR-TEM

1 MREFAFAVEHNESAKBFREER
Fig. 1 Preparation of nanocrystals by modified

solvothermal method

1.3 #RRIE

X 54 A A AT 4 B 3 CRL R R FR XRD) : SR A D/max
2200v B X HFR AT, Cu Koy HTZR(A=1.540 56 A), %4>
PriB B i T B ER (LR B TEMD : & 1 JEM-1400F &
S F W ABE R LR . N E R R 80 KV, 43 BB AT LT

B RS (UL F i Br HR-TEM) ; J& i FEI Tecnai G*F20 i%
S BB WL, A TR 200 KV, 55 HUBE B AR AS
LR AR B B O I — TR R I N FE 3R T A R R 2 1
W E SR . PGS . SR ] SPEX Fluordlog-3 925
FEAL, 4R A 0. 02 nm, [AH G BWT Beijing LTD %
KRR, FESOGIGIR QB 980 nm) . R ARIEA [F A dh 22 1]
BHERER G — A, SR A A EE S R IEAE R Can )
— R PRI A, R R EOR R SR GE S . TR X 4
L HERE (LA T ik EDS)SR . HITACHI S-4800 i T 49 4 Hy
B ot BT SR 4 . DA 1 T AT o B AL AR Y AR =R T
1o

2 #RSTHE

O R B R B R R & YBEL, Eddl, 38
NaMg, s . Fs + Gd3* (z=0, 0.1, 0.15, 0.2 mol%) 4§k &
ﬁi X Ry AR AT (XRD) B R AT 2 F7 7R o DI aT DL A8

—ZRIML W G 8 7% 3] L 5t 4 ¥ NaMgF, i,
%EF‘?’EWE‘J%E@%@Z‘%E%*Q 1) NaMgF; i+ F (JCP-
DS No. 13-0303) ——Xf B » HIFoAR th SLH At 2 e 5 o B35 19
O RE A RS . 2 B A 2 30 R T A0 R D I 0] ik A il 1l e
i 138 40 NaMgFs g4k S ik, T 508+ G B 2 iF &
| R it A R AR AT BCAE o [RD E FRATT RT LR ¢ 3 o R R
SRR Ay WO B AT SRR AR, SR B GdY B 4 —
FREE R m T RIS A EE . K HE NaMgFs (9 PDF #5 iR
J (JCPDS No. 13-0303) ] 41, HA IE A2 45 i) NaMgF, g #%
WECN a=0.536 3 nm, b=0.767 6 nm, ¢=0.550 3 nm, [
P 4R (Debye-Scherrer) A M D=0. 891/ Beosf i1 44 > i ki
SEHRLAR R E (o A J& CuKan SRR, B A4S, 0
R ET D . RIS I AR SEIR A R 9 K 0RO 1
A 38.7 nm, EULAT L, R AR AEYORTEEZ A

x=0.20 mol%

x=0.15mol%
x=0.10mol%

%?EL

x=0.00mol%
NI SPR S
- | - |‘| |I||I||||| L ully fr’:umlul%n?ul
10 20 30 40 50 60 70 80

20/°)
B2 IE %488 NaMgF; : 20 mol% Yb**, 2 mol% Er**,
xmol% Gd&** (x=10, 0.1, 0.15, 0.2) HK FEH
XRD T4 B =
Fig. 2 XRD patterns of NaMgF; : 20 mol% Yb**, 2 mol%
Ert, x mol% Gd&'t (x=0, 0.1, 0.15, 0.2) nanop-

articles



12 S 5 6 M

5540 &

B3 IF3i 49K S NaMgF; : 20 mol% Yb*T, 2 mol%
Ert, x mol%Gd" (x=0, 0.1, 0.15, 0.2) B{E 4> 8
ESTBEERME

Fig. 3 The TEM images of NaMgF; : 20 mol% Yb'*, 2 mol%

Er**t NCs codoped with (a) 0 mol% , (b) 0.1 mol% ., (¢)
0.15 mol%, (d) 0.2 mol% Gd*" ions NCs
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Fig. 4 The HR-TEM images of NaMgF; : 20 mol% Yb*t, 2

mol% Er'* NCs codoped with (a) 0 mol% ., (b) 0.1
mol% . (¢) 0.15 mol% . (d) 0.2 mol% Gd** ions NCs
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Fig. 6 UC luminescence spectra of the samples after doping va-
rious concentrations of Gd®* ions into the NaMgF; :
20 mol% Yb*', 2 mol% Er*" matrix: x mol% Gd**
ions under diode laser excitation at 980 nm (x =0,
0.1, 0.15, 0.2)
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Shape-Controlled Synthesis of NaMgF; : Gd*™ Nanocrystals and Its
Upconversion Photoluminescence Properties
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Abstract In this study. rare earth ions Yb’" and Er*" co-doped into NaMgF; ¢ Gd*" nanoparticles were successfully prepared
by modified solvothermal method. The structure of the prepared sample was determined by X-Ray Diffraction, and the average
particle size was calculated by using the Debye-Scherrer formula. The particle size of the sample was within the nanometer
range. The results of further experiments show that with the change of the concentration of Gd*" in the reactants, the morpholo-
gy of the nanoparticles appears to change from nanosheets to nanowires, so as to realize the regulation of nanocrystals. At the
same time, the photoluminescence properties of the prepared nanoparticles under 980 nm excitation light were studied in detail.
It is worth noting that the emission intensity of nanoparticles gradually increases with the change of Gd*™ doping concentration,

and the tendency of green to red emission occurs.
Keywords NaMgF; : Gd’" ; Modified solvothermal method; Shape-controlled; Photoluminescence
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