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Preparation of superfine powder of LaFs; by microwave method

HAN Yuan-shan, TIAN Yanrrwen, WANG Chang-zhen, WU Yufeng,
AN Shou-yong, ZHAI Yu chun
(School of Materials and Metallurgy, Northeastern University, Shenyang 110004, China)

Abstract: The LaF; superfine powder was synthesized. Superfine powder of Lay(CO3) 3 was first synthesized by means
of double pillar method in the reaction that LaCls solution( got from Lay03, HCI as raw material ) reacted with NH4HCO3
solution. Then LaF; superfine powder was got by means of mixing solid Lay( CO3) 3 and NH4F under the microw ave condi-
tion when the diluent of H,O and C,HsOH were used. T he influence of diluent (H,0, C,HsOH) on grain degree or pure
degree was discussed. The crystal purity of LalF; superfine powder was tested by XRD. T he granularity and shape of LaF;
superfine powder was tested by SEM and TEM. T he results show that the purity of LaF3 superfine powder is very well

when used C;HsOH by means of microwave heat, and LaF; superfine powder is 50 nm in size in the direct solid synthesis.
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100 2% . IAh, LaFs i& 2 4 8 #OE JF vk I BUp —
Wit &R EEFRL, EERGH NEA e
JBEERIMF KM R RS ESE TN E S
A0SR SR

Fegi it LaFs ik 7 ikgt™ 19 1) &8 E
HERRN; 2) &ES HelF, KA 3)
La,03 8% Lax (CO3) 3 5 IR X NV; 4) La0s 5
NHHF FEFHRE, fEE4E ™ 300 CF#HATH .
DA b 0792 AR T AR B LU AR AL LaFs, {HAE R MY
HREFEF, Hg HF FH /YRS E ) N 8AE K
N A T H R AN By ], e AR R PR B A
IRKHIGE, TR LaFs ki fE—M#AE 10 Bm
VAL . BRI HEST LaFs By R &% o i 42, dF—2b
FREARAR AR FRRL BE, RS2 BRI TN S R EE A

AAEE LA LapOs « 2R A NH4HCO5 4 5 KL
SR FH U V2] 4% B PRI PR 58 —Laz( CO3) 3, FFLL Lay
(COs) 3 NBHYE, 5 NH,F fEE M EHERA, EMK
YEH T & 1 LaFs #4087 .
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1.1 R
H Lay03 « #h K HIE LaCls, 1 LaCly 5o A0

NHHCOs ¥ W % 4r &k N 48 & | P~ 9
Lay(CO3)5'"" 1. Lay(CO3) 5 5 NHLF FEAMIE A,
TEBREAE R R AR 43 R R N AE R LaFs 5 #E R

B4 . AR AR AR N Ay
La;03+ 6HCl—2LaCl;+ 3H,0 (1)
2LaCli+ 6NH,HCO; —Lay(CO3) 3+
6NH; 1 + 6HCl+ 3CO, 1 + 3H,0 (2)
Lax(CO3) 5+ 6NH4F —2LaF5+
6NH; 1 + 3CO, 1 + H,0 (3)

SN ( 3) FEAERB AR I R REAT I, 774 T B 2RAUA,
AR T ML [ A REAT, EXARE 2 T B
AAIACHITER]

1.2 RS

LB La03) « BKR A H(NH4HCO5) e 3h
FR(HCD . #ALE(NH4F) ¥4 AR 2% . NHLF £ 80
CHRAESIS T4 24 h, FHEHEHIESS, %A
4B76120B Y LG 2 G 48 4 2 B L ) n #4
BEE A H A 2 D/ max-3A MK ATHMX « H
A By SSX-550 HHHLER A7 2% KAV EM400T &
St HL B S AR Sl FE R SR 4%

1.3 ¥k

K XEVE 3 A % Laa(C03) 3, BN A 2 A
TR B AR S S AR B S N 28 0 HEAT AR 22 R N (1) T
o IERDL SRR A6 2 PR UTIE 7= 1) ) 2o R B
(C=S)AH—2 ., WRRHRNI RN 2E, kN5
FEAE RO R, RORTEAE, XA A BT 4
(IR R A A .

KAV %% Lax(CO3) 3 M T2 WAZ WK 1
N o MREL— 5 B 1) Lap05, HUIE & 1) IR Sh R K H A%
BJE 5 La0s WA, HAE 70~ 80 CT/KEH,
15 min 75 RN, BAEB T2 ERS LaCly . i
H5 LaCls %W [ AR NHHCOs MFIH, 4
W% LaCls YW1 MR NHH CO3 ¥ 92 N\ 3 T W
A%, b2 Pl v AR [R] 0 B i 2 A T 5 4 19
IV 2% P VR B AR BB R 2h Lag( CO3) 3 ULUE - PLIEL
MRk a8 ek, JFETHAENAE 100 T4
12 h . HF YU RN AR Lay( COs) 5 AR Ig i
ESHEITAK K, MR RIH Lay( CO3) 3 KA R
FEs o LHAE D BRE, KA A T-15 B0RLEE /N HAr A
ZE 1) LaF; HE4087 .

EMBEAER T, L Lay(COs) 3 A HAYEFI NH4F
RNl LaFs JATR G T2 mAWE 2 fin.

A2z v & ERREL NHF F1 Lax( CO3) 3, 435
K« Te/K SBEAES O, K Lax(CO3) 3 «NH4F #p
KA B E DI RTR A Jo B T I HSBR B R rh gt
— SR G 24 h, FHIBEMARE THENE
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ﬂ Lay(COs5)3 I
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Fig. 1 Technological process of preparation

of Lay(CO3) 3 by double pillar
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Fig. 2 Technological process of preparation of

LaF; superfine powder by microw ave
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3 Lay(COs)3 Ki KM SEM JEH
Fig.3 SEM image of Lay( CO3) 3 powder
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PA Lap( COs3) 3 A HRVE, S N4 I B 1) F) 0 5 i
KA 4 fios . WK 4 aTFEH, ANERFE PR
N5 51 RN 2 B R AR BRI 12 min LLA,
7E 30~ 40 min Z [8] X N 0 & )L A AR . Btk
W I FN AR 52 4 40 min, T DARIE RN 78 43 i3k
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Fig. 4 Curves of mass loss

DL Lax(CO3) 3 [F] NH4F FEAHVEA, F A6
KIS, 438G 53 3k F Al K K Sl il
3K LaF; #8408 9 XRD &4 5w 5. 6 fior,
SEM . TEM JESi 2w 7 . 8 fiw .

M5 6 FTLLE H, FTE/K LB 27K AR 73k
FIFFRN ) LaFs 8408 B 2405 . X2 il FAEK
NHF [t Lay(CO3) 5 MW ERE K152, A KM
HOI, —HoKR Mt &, NHLF 5 GFET LER
K, TR A R K JE, — &84 NHF BT
ARG R EZE, XSGR T NHF 5
La(COs) s A T RBHNRE. T NHF 5
Lay( CO3) s¥JTETIK Ll ¥ i BEAR /D, To/K ZBF
AAE b 43 BORIHS B SEILI ARG . S Ak, AKFITEIK
CEEN TR RN, s S = F mAdER
—EMER .
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K5 BAKA 2 BOR ) LaF s #8408 1Y) X 5 2T 5t i
Fig. 5 XRD pattern of LaF; superfine

powder with water diluent

T

(Gﬂlhm}

201%)
K6 LLIC/K LM A 73 O 45 )
LaF 3 & 4087 1) X 5 2 A7 5 3
Fig. 6 XRD pattern of LaF; superfine
powder with alcohol diluent

BT LUK N 53 BRI LaFs #4008 ) SEM JB35
Fig. 7 SEM image of LaF3 superfine

powder with water diluent

WL T B, 8 K2 BRI 45 20 [ LaFs ki
BUK, AT D B IR AR AR A A, — R4 200

K8 LLIC/K ZEEN 5 B HIAE 1)
LaF; #4085 111 TEM JE3I

Fig. 8 TEM image of LaF; superfine
powder with alcohol diluent

nm . 11 &1 8 2448 H] JE 7K L BEAE 73 B0 45 21 5 7 4)
RIS (EADRBZ), AR BN, —By
50 nm ZeAq . K23 R N4 B BORL T RCR, BN
KT R IR LT K B A FR B T P i, NHGF
2L W AR BE KN Laa (CO3) 5 B/ o Bl 44
I, A LLSEI B SR A, 7S LaFs SAE R
AR RN AERKAY, S AR R = A BOK HRE
T K O HGI, DR BIR TR N
SR PR B /N A R B LR T A HRE, A
(SRR EREREINTTIER 38

3 4ie

1) H La,0; - HCI(¥R) ARG R NPl & T
LaCls, X H XL LaCl; A1 NHHCO; 1 A,
& TRLEE /04 3551 1) Lao( CO3) 3 ¥44 .

2) 4y 5 DL 4K RN K 2B AR 4 B, DA
Lay( CO3) s 4 885 [F] NHoF /EH, S S0 b ik
KA, & H B R E A R VAR R T LaFs KAk
KHTEK S BE R 4y B BB Laks 28 &, P
Yk EEZ) %5 50 nm .
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