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Preparation of La,0;-coated ZrC composite powder by
heterogeneous precipitation-calcination process
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Abstract: Using La(NO;);-6H,0, liquid ammonia and ZrC as raw materials, La,0;-coated ZrC composite powder was
prepared by the heterogeneous precipitation-calcination process. Then, the components, structures and uniformity of the
coated precursor and La,05/ZrC composite powder were characterized by XRD, SEM, EDS and Zeta potential analysis.
The results show that the coated precursor transforms completely to La,0; after calcination at 750 °C for 2 h. La,03/ZrC
composite powders are nano-structured, and the particle size range is from 60 to 80 nm. The {-potential value of the

powders is down to 5.376 mV from 48.28 mV after coating. Generally, the surface of ZrC is consistently, firmly and

uniformly coated by a nano-structured La,O; layer.
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La(NO;);-6H,0 Fl 25%# 2 /K 0 kL, il B8 M K
Jic il La(NO;3); ¥R FE 4 0.123 mol/L, ZrC &3k i
JEIREER 15 g/L, /KRN 10%(0 570 0% .
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Fig. 1 XRD pattern of La,04/ZrC composite powder precursor
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Fig. 2 XRD pattern of La,O3/ZrC composite powder
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Fig. 3 SEM images of ZrC raw powder(a) and 6ZrC-1La,Os3(b), 6ZrC-2La,O3(c) and 6ZrC-3La,0;(d) composite powders

precursor before calcination
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Fig.4 SEM images of composite powder after calcination:
(a) 6ZrC-1La,05; (b) 6ZrC-3La,04

24 BEBYRFMLE

Fial ZrCy La,03 By A, La,05/ZrC E ARy AK M5
07 AR A it LA A LayO5+ZeC VR AR AR 25
B 7K 1 s T e A A [ s i, 43 il D e G
Zeta WA FI pHAH, 45 R ILER 1. h& 1 o7 WL, 7E25°C
4lik i, Lay,03+ZrC [f] Zeta W47 FEII{EH KN 50.56 mV,
I IEHL, /R R, R ZeC BRI )3T 5
HZ M, 7 Lay0y/ZrC & EH A AL 4t EH AR
N, YR TR B B AR, I Zeta HOA T¥IMEN 5.376
mV, K 4E La,Os R RIPEST. HIIE LayOs B
WA ZeC, UR T IR R IR TR o

ZrC Ml La,O5+ZrC IR G Ry AR Bl £, 1M
4l La,O5 Ml LayO5/ZrC A8, pH B AL fARE T 36
AT R R o ZeC AN TR, TR T H 2
TR IE . LayOs FURLAE K W P ) 2 Tk 27
LM —La—OH, 5 H,0 KRS 5 R M IEH
i, AN —La—OH, B RO R HBALER A2
H'Fl—La—OH, St RIVEH S K e Zeta HIAZ AT pH {H
JEFREM T ZrC e 0% 4. BUE ) Lay0s K g5e
EALE

F1 AOHEYS QA ZeC BUMIKT Zeta FALAT pH {H
Table 1 {-potential and pH value of pure and coated ZrC

slurry
Slurry pH value Average value of (-potential/mV
ZrC 3.36 48.28
LayO, 10.23 0.878 6
La,04/ZrC 8.31 5.376
La,0;3+ZrC 434 50.56

Kl 5 BT R R 6ZrC-1La,05(Fi 050, %)
(M5 M EDS i, i 5 i, La CHEMIMARLE
HSTHAEM ZE AR K. La A1 O fIBERDHLEL) 2:3,
UEIAKEE T La Y5 5L LA Lay05 IR AFAE o PRI 5
BHATREE AT, RIS TR MG BEIR o L3y
HTRERE TR 3 B La,Os 395 AE ZeC
= NI

3 it

D) R AR REEE, Wi La* 5 OH (¥
DUBE SR, TP Y. pH AR, il T 1 —5e 45 R0
La,O; WH ZrC AR E AR, EERARIRAE N
60~80 nm. FfIAF La S EMEIN, WA AFTIK AL
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Zr Element  Mass Mf’le
fraction/% fraction/%

Zr 30.09 41.30

La 11.01 1.85

C 43.76 53.19

o 15.13 3.66
M&M@
0 4 8 12 16

Energy/keV

5 1La,05/6ZrC KEFIRINIES K EDS 45 ki R
Fig.5 Morphology(a) and EDS plane scan results(b) of
1L8.203/ 6ZrC

FESA AL, H I La(OH); £R K IBURL o

2) AR AR RIIKAALE 750 CRIBHE 2 h 5, A9k
AL LayOs, AR RITERIE, MR RAK
Ko FEPEGEVERT, #4> ZeC SRR, (H G5
IR, La JiF BN ZeC A .

3) WEJEH AN Zeta WAL 48.28 mV 4Z Ny
0.878 6 mV, ¥ A WL La,Os FUBEMERFE, ZrC &
Weidl . B HIAI La,Os K5k a7 .
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