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AR SLES P LUKIAR S 0.3~0. 5 pm 1 MgO By oK (ZEEE 98 %6 , T AL B M RHRCA BR A WD FAH R RL AR Y
CoO BroR (4IHE 98 0 , kA AL~ 1R A BR A FD MBI . 169 . 4% CoO EEIR 72BN 96 Y BLEL -
By BT 1L A SN ER I GE b, — U I A TE /K % 400 mL, BRI A J57 308 £ Bk 1k 45 B 5T &
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Table 1 Experimental details of pressing and sintering of bulk samples

Load/ Dimension/ ) Density/ Load/ Dimension/ ) Density/
No. Cracking ) No. Cracking
MPa  (mm>XmmX mm) (g+cm ®) MPa  (mmX mm X mm) (g+cem™?)
1 100 39X 39X 25 No 2.3 6 240 39X39X24 No 2.4
2 160 39X39X23 No 2.3 7 240 39X 39X23 No 2.4
3 160 39X39X23 No 2.3 8 240 39X39X23 No 2.4
4 160 39X39X23 No 2.3 9 240 39X39X23 No 2.4
5 160 39X 39X23 No 2.3

FIH X B AT Y (L ZR 77 8 DX-2500) 4387 T MgO 5 CoO W HA TR & 8 BHE A [ 15 5 40 3 2 )5
PL K& MgO-+9%CoO Fl MgO+10% Na, SiO, 7 & ik & J (12 GPa/2 000 ‘C \12 GPa/1 800 C) %4 T &b
PRS0 AH 20 B (KT 5 5 S 800 254K 0. 03° RS T s FHREIE T 10°~907) 5 4 FH 41 4 it b B
Bi (SEM., H 37 S-4800 [ WLEE PR MgO A% A BT b B i Uk 5 AL AT S5 1) G008 45 44) 5 ) B SR ) 44
SIHTAL CTGAD 3 P2 MgO A% Ha A A BHE A [ il B2 i #A g P, IR 12 25~1 400 °C L FHIl
HH K 10 °C/min, HAL, I 7E F 7= 808k X % 6-8 B (R i = R 2% B B EG T PR MgO A% R A i
AR B R A AR e Yl R R S 0 W 1 R 2 R AR i o s S 20 % 114 [0 7 4 6-8 AR K i AR e v e ke
AT . R R Y — SR R RS b R BE
WC, R 14/8 (MgO J\ T & f& A i i i1 K
14 mm, R E ALK N 8 mm) 41 %E , i i £y

[ (MgO, Co)
P B AR A G R 2 [) O A 3 A i 0 B T s DA BH Zr0,
1A% FE A B A Gl ) B [ e b v DA el 3 — == Ta/Re
SRR 1 R 1AM T S 41 == hBN/MgO
BE S Ry A WK, 76 52 30 TF 4R 22 1T B Sk 4 KL R ; Z:mple
T SE BRGSO 5 A0 AL 4 5 SR 5K MgO 1% Tk
AL ZrO, PR E B/ 3 N T A& il BT RS R S
(hBN) 4 2% 58 LA B bE S AL e A — e, i 1 s, s Fig. 1 Schematic of sample assembly
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Bl 2 @R TS ir FH MgO R B X S AT I (XRD 3%, Hd [/ 2(a) 8 MgO 5 CoO R
G bR AN R IR BEAR PR B9 XRD 3. ATRAK L, 25 “CHEL IR & Bk £ 2 A S MgO M CoO KA,
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S AE D) 5 24 R B T B 400 °C BF, XRD 3SR &4 B B AR Mk 4k 2 T R TR E & 800 °C i,
Mg(OH), Hl CoO HJAHIH K . XRD i i LA MgO M AH ; 4 EE T+ 2 1200 “C Y. XRD #% 5 800 °C B
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0.072 F10.075 nm, B FPRAH2ZE 4% GE/NT 15%0) . MR8 FEE RIS . MgO Fl CoO ] LU 5 I B [
BAR, Co* BB MgO s i g 843 Mg L Bl MgO 5 CoO 7E @l 440 T & A T AR KN o DA T il B
T A AAE 800 °CZJa HMELE] MgO MAHI LS . X — 4510 5 SCHR[23 b i il A — 3, sk, i
T Mg(OH), 7EE R F 25 43 MgO Fil H, O, A AE 800 °C F Y XRD it Mg(OH), R 2k
T, E 2R T MgO+9%CoO 5 MgO-+10% Na, SiO, 1E & i i AL FERT S 9 XRD 3%, Al Ll &
M, MgO+9%CoO £ 12 GPa/2 000 °C 4L 3 FY 5 A9 XRD 8% i ¥y 8 2% Bk, 91 H 28 a2k v U v R Ak B 2
Jo HCARZH BB KR A R4 . X T MgO—+10 % Na, SiO, . 75 &5 i &5 1 AL P 2§ H XRD 3% i 77 78
Na, SiO, #l Mg, SiO, . HeH Na, SiO, J& 4 17 MgO & Fe A J5i /6 453 e Y il 4 3k A v 5 5 g 284 i 48 4n )
FhasF) Mg, SiO, 2 5 iR pe 4 i 2 b Na, SiO, 5 MgO BN =), 78 12 GPa/1800 “CAMH 2 J&5 . 1
FHLH A A & A AR AL, 78 MgO-+9 % CoO Y il it B i %A i Na, SiO, 7B I Bh45 5], &
15 31 (0 A bR B A 240, 5 BE L BE K AT Ak B R N AR A FE A B R X E R CoO 1Y
JR SR (29 1900 °C) W FERS 4 id FE P U8 5 MgO % A AR SR L 2 B B [ 5 4, Ik CoO 231 T
FEERIEH
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= =
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2 * 2
Z Z | MgO+10%NaSiO,, 12 GPafi 800 C
3 o * £ Q L]
£ 1200C | + 1 2 vy U Jk * X
800 °C | J Mg0+l()‘%)Na‘510,;jmcau d L
400°C N MgO+9%Co0, 12 G%fzw C J
= o ®, MgO+9%Co0, ummaitcd
25 C 4 L le o & )| A K
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K2 RAEMKEAFRELHE 2L MgO+9%CoO fil MgO-+10%Na, SiO, #£ 12 GPa/2 000 C |
12 GPa/1800 °C 45 F AL BT 5 (b) (19 XRD % (&l 2(b) Hh i 15 BE Ay JB A vt IR B
Fig. 2 XRD patterns of powder mixture treated at different temperatures (a) and MgO+9% CoO and
MgO+10% Na, SiO, before and after being treated at 12 GPa/2 000 ‘C and 12 GPa/1800 C (b)
(The temperature in Fig. 2(b) represents the central temperature of the celD

B 38R T MgO+9%CoO Fl MgO+10% Na, SiO, 76 A [7) i BE & TR H7 440 F AL FE 2 )5 19 1 6l o
BE(SEMD IR R, & 3(a) h MgO+9%CoO £ 5 /1200 “C 44 FALH S 9 SEM 4%, W il LA 5 4
W2 B R R ST Ry 3~5 o, iR R /NG A 50 SR Z BIAFTESL B . B 3o fq EAAGIE Dy MgO 5
CoO WITRIR A M EHE) SEM BIE . 5E 3 M LLA B AE L0t 1200 ‘CAMBEZ 5 dib i RS BH 8 b 3
K. B 3Ce)H MgO+9%CoO 7£ 12 GPa/2000 “C & FALBEZ 5 /9 SEM B R, 5K 3 M L. 4l
12 GPa/2 000 CREIRLZ 5 A% F v B B9 FLBR LT 58 2 P i B DR A7 58 3 3B 43 i R 19 ROST Hh B K
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M4 . K 3(h) R MgO+10%Na, SiO, 7EH JE /1200 ‘C AL 2 J5 () SEM 8 H-, W& AT D22 51 MgO+
10 % Na, SiO, W ki R 28 10~20 pm s H AR RS/ A 5], diobr Z [ A2 2 LB B 3(b) R 6
7 DX s P 1 88 IR ) 5 Na, SiO, . B 3(d) i MgO-+10% Na, SiO, 7E 12 GPa/1 800 C 4B 2 J5 1y
SEM H& A, o] U i 22 18] A9 FL BRI 5 A2 AN TR T MgO+9 % CoO, MgO—+10% Na, SiO, fY f F 78 4t
12 GPa/1800 “CAb 3 Z J5 A 5 HE il

NS 2 um

(c) MgO+9%Co0, 12 GPa/2 000 °C

B3 MgO+9%CoO Fl MgO+10% Na, SiO, ) SEM E4 (E 3(bHFH &
I K 58 P B B A Na, Si0, 2000 FI 1800 “C 148 7 i A b 5L )
Fig. 3 SEM images of MgO+9%CoO and MgO-+10% Na, SiO, (Na, SiO, is marked by the
white box in Fig. 2(b) .and 2000 and 1800 °C represent the central temperature of the cell)

AWFFEH] 25 1) MgO+9 % CoO 5 [E 7™ MgO+

10 % Na, SiO, Hy#EE P45 R 4 iR, ol 100y

DA B A6 NS TR 1400 °C 14 L BE i B . Mg O+ S

9%Co0 MR ERIF , 1 MgO+10% Na,SIO, £ £ o8f lomT
251000 CREHBE T FRBHIMNE . HIEF Na SO, £ orl p

9 55249 1000 “C [0 55 0 1 Ak 4 B0 A J ik B S 2 06| — Mg0+9%Co0

1 Na,SIO, LI A, SRT . & 2(b) 3% i 283 o5~ MeO+10%NaSiO,

12 GPa/1 800 C kb B 2 J& 5 MgO + 10 % Na, SiO, 0 400 800 1200 1600
1) XRD 3 1 Na,SiO, 7388 #7176, X £ 2 & h +. Temperans/C

(1) e ik sy R S5 op 7R A 5 MgO & FEA iz I

HCE T ZrO, SRR 45 MgO £ KA T F 1 i Fig.4 Thermogravimetric analysis results

JEE ARG T A P B IR (2 1800 °C) 5 (2) 1o Tk s T 52
8 1Y) e e A 25 I ) 3R AL R 22 3k 12 GPa/1 800 C b 2 J5 19 MgO+10 % Na, SiO, % XRD i th
FETE Na, SiO, \MgSiO, DL J MgO 48, 55 — B =¥ Na, O A] g DL 9% B S AEAE A ATt i . BE & &
HORMY B AT 0 i AR (G T 250 °C) o B IHG 78 15 Uk i JE 52 36 v MgO—+9 % CoO 78 5 1R [y
BEy R sE P 1 MgO+10% Na, SiO, B A7 B KA H,

K5 B T MgO+49%CoO 5 MgO-+10% Na, SiO, 4 Jg & JE A B i 25 JE B 009 16 B8 & A= 5%
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2500
T & 12 GPa, K 5 AT LLE 78 [ — i #4 —=— Mg0+9%Co0
R 2000 —— MgO+10%Na,SiO,
ST MgO+ 9% CoO £ F A J5 i ¥ Jis 1 T o
FEW] 5 T MgO+10% Na, SiO, I o JiE (A B L 3% g 1500}
B MgO—+ 9% CoO 5 JE A Bt i 1 6L B % A= 2 2 1000}
IR T MgO+10% Na, SiO, i 3 8 & 1k &% &
. . 500 -
R, FEF A N %2 B 8 MgO 1% R A i 1) 48 4 1
REE T LA Na, SiO, R EZ5 7 MgO & A Jit . 0 01 02 03 04 05 00
\ Power/kW
3 & it ‘
B 5 HERIE S8 12 GPa T AR & A R R Ik 45 1

L MgO Fit CoO g 1 A4k, 0 1 A1 B 1z 5
P EL L 8 h IR AL 200 MPa i T & LA K 7F 25 <,
ST 1200 C RS 5 LR Z i, I il & 1

Fig.5 Efficiency of temperature generation

measured at cell pressure of 12 GPa
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Preparation of Cobalt-Doped Magnesium Oxide Pressure-Transmitting
Medium with Solid Reaction Process

WU Jingjun'?, HE Duanwei'* , WANG Qiang'?,ZHANG Jiawei"?,LIU Jin'**

(1. Institute o f Atomic and Molecular Physics Sichuan University ,Chengdu 610065 ,China;
2. Key Laboratory of High Energy Density Physics and Technology of Ministry of Education ,
Sichuan University ,Chengdu 610065 ,China)

Abstract ; In this study, magnesium oxide (MgQO) doped by cobalt (Co) was prepared as pressure-transmitting
medium, by solid reaction process. The starting material is a pre-compressed mixture of MgO and cobalt oxide
(Co0) ,which was mixed for 8 h and compressed at 200 MPa,and then treated at 1 200 °C. The as-prepared
samples were characterized by X-ray diffraction, scanning electron microscopy,and thermogravimetric analy-
sis. The results demonstrate that during the sintering process, the reaction between MgO and CoO was com-
pleted and the exchange of metal ions between Mg(O and CoO leads to a single solid solution phase. Compared
to the domestic products (MgO-+10wt% Na, SiO,) , there is no impurity found in Co-doped MgQ, which is
more stable than the domestic products under high pressure and high-temperature. In addition, the tempera-
ture-generation efficiency of the cell assembly with MgO-+9mol% CoQ as pressure-transmitting medium is
also higher than that of the domestic products.

Keywords: solid reaction process; high pressure and high temperature; MgO-CoO solid solution; pressure-

transmitting medium ; temperature generation efficiency
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