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Abstract: The physical-chemical properties of the Earth’s interior are critically dependent on its
high-P and high-T conditions, which are usually simulated with high-P and high-T experiments.
How to improve the accuracy of the T measurement at high-P condition is thus crucial. This
paper introduces some common aspects of the heating techniques, methods of temperature
measurement, properties of thermocouples, and features of temperature distribution in the high-
P cell assembly used on different large volume presses, provides some new experimental data

about the power-temperature relations in the piston-cylinder apparatus, about the behavior of

Wi HE:2018-04-28; & B B #H:2018-06-01 B{BM L hitp: /jese. chd. edu. cn/

EETE b ERF B g 2 5 RBHE % 5 (B 26 T H (XDB18000000) 5 8 5 5 & #F 4 H %15 H (2016 YFC0600408) 5
[ 58 P Sl P T AR % 0 H (2013FY110900-3)

TEEZER AN %1992, B Wb ig by A, B 2480 -+ i 55 4 , E-mail: chentao92@ pku. edu. cn,

* BITAEE X BE1971-) . 5 IR R B9 B L B T R S0 B2 A L E-mail s xi. liu@pku. edu. en,



wo®K A F 5 XK R F R

different thermocouples under different experimental conditions (especially under different
oxygen fugacities), and about the temperature distribution in the cell assembly (with straight
wall heater) in the cubic press, and tentatively explores how to improve the accuracy of the
temperature measurement in the large volume press. It is suggested that in order to achieve a
better temperature measurement, researchers must understand the target system, it P-T ranges,
and the purpose of the present study, on which the type of the large volume press, the
arrangement of the cell assembly, the shape and size of the heating element, and the way of the
temperature measurement are based. We emphasize that the temperature measurement in the
A good

understanding of these factors and taking them into consideration in designing the cell assembly

large volume press can be affected by a large number of complicated factors.

will result in higher accuracy in the temperature measurement in the experiments carried out with
the large volume press.

Key words: high-P and high-T experiment; heater; temperature measurement; thermocouple;

2018

large volume press; cubic press; temperature distribution; temperature gradient

—_

0 51 &

HiuER PR AL T — A T TR A A BT . BE
TR BE B T3 (P 38 I, B8 CT) A Bl 22 35 0« Bl 72
JIEHR (29 30 km) ARLEE A 600 °C ~800 °C 5 I T i
g 3 (29 670 km) B EE AT IS 291 600 °C 5 %
2371 B (29 137 GPa) (i B v 35 8 29 4 000 CHY,
B e Tl e RN AR R I mil AR BN  A D R R )2
BT AR S 5% 19328 25 TR N 5 T A6 i B3R P 350 1 5 il
FE T AR ARG B A T LGB g 1 B g () B AR 4 52 55
DU () 3R Bl ) 2 5 B0 N, — B, 4 HYOR TR IR
(1t 3k P S TR 0

o VL 1 T S B R AR L B P R v L s TR PR B 1
FEFBL N T M ER P 08 N 5 25 4
5 AR BT B B s 5 Tl B A 4R it R A Y
b He BRIy 77 A O X ROR R T R 4 Sk 3l R
RV o Bl e R AR R 3 ek R v A o
P R L PR AS RAR FT Ak ] 10 TPa = 2,
AWLEE T IK 10°°C i 9, SR, B T J0 10KG 1 458 o 5
0 3 B AN ()Y B vE R A R 7E MR B 2 b g
AR A B 5 #2453 3 R AR R HIL T
“KIEHL”, Large Volume Press, LVP) 55 4x NIl 43 %t T
fifi (Diamond-anvil Cell, DAC) % &5 F 1% 4 , Al T 1
i3 ) S R 7 LU R R B[] DT R R e b i b
BRI AR OG22 B 5 10 4R 0k 1 oKL i o e R R
HHETATIAEI2Y 1 TPa 1 J7.6 000 CHYMREE .

YT S 50 R i R KR AILTE WF 90 b 27 52 2%
Y e I TR P = S 7 N = VU< v
KL e 52 50 >R 1T el BEL i #  =ok 38 3 s Ui

P BEL I R 8 T o A R B b g A — i LR TR R
% v A LA R AR 52 R A (Heater) P AR 50 Z
FAiE DA 3 3 52 56 i SR A R iR PR A . RH XS
H, 6 e e BEL SN 8 3 20 HOTE AR AR /N — B8 43 H T AR
PR R A R RIR . I ERAS — B B FRDIR L
F, LA X i ) A R A B AR BT SR i AR
At 4 BE (Length, L) 2 T BR A, Ay o) 38 5 46 32
NEIZA 05 Gn SR m# 2% 42 ] R SF (Diameter, D) S 7
FRL/IN | JHCARS o) 3R B8 68 B2 1N %2 0, AR T 52 B 1 100 42
A 0 il RS BT RE JT B K, AR ) RS R ] RE
TERR/IN S DRGSR 85 PN A A — s 0 T 8 T
IR P S B A UL m] BB 28 D — i Y IR
FEEE . 3Ah R IEAL s TR 52 56 R A L 8 (Ther-
mocouple, T/C) 2 I & & B, h F 4 d M 34
(Hot Junction) A — & R 51, H 5 & 825 b i) B¢
i O A — E BB (3 (R R a1 A B e
Fa ke e L R B AR A /N B LB A i A L
FERGHE H 5 5L B R S 2 D i B SR AN —FL,

Xof i ER B 20 R — N AR G R A
PRI 7 fiff DR H ML e Hs S 36 v v i 7 A 7 1 T EE
a7 2R R R 3 A DL SO SCRE m [RL R AR
FeAn, MR - i 8 A DR R Rl sl B T D A
AR Y 3/4 MR R T A IR X R izl R R
TE D\ I 02 B 2 [ AH 28 35 % (Solidus Temperature)
B BRI AT (Cpx) 58 A Rl B2 22 1) A4 LA+ B
D) LI 1Ca) 1o FETZBE /)N i B X TE] P 5 AN AL [T AH
o3 Ve e tE AR AL R AR B 2 2 e HFE B T R
RN RE B E AR, R, BT R RN E S
30 v R N S W S L A TR AR ST A A TR — b



%48 B oA ERENZEER P RAFTE BANTE ZHMEPHRESH 3
2r HpEL  ---SiOMAZE 14 1550 -
[ AH £k ¢ 4 Rl — CaOfl & £
1 1 o SiO,
! o CaO
SIE F=0.142(6) © 412
i 1450
8 S
~ = [eN S &)
A |F=001107 . = <
o 50F 0 q10 8 =
wn
£ E =
1350
49 ? 418
// !
?°‘c’ i
1 1
48 : ! : 6 1250 L L ! L )
1300 1400 1500 1600 0 0.1 0.2 0.3 0.4 0.5
BE/C Y i

(a) FAMMM-3

(b) FEMKLB-1

w( ) RILRIAE YRS, Bl(5] ASCHRL8], 78 1.5 GPa i J3F  H B AR 2R L BE (Tonans) 2920 1 360 °C, H B0 R0 7 56 42 445 il il 2
(Tepwon V2924 1 420 °C, ZH2{HL N 60 “C, —T7 1, TELE Rl BB 40 B BE L 48 1R 55 3% Nap O, FBUG 7K SIO, & 8w » B IR B s ik
SiO, B FE AR 297 BRI A 5% 2o Rl A B I MK L BEJR & ST IR AT (Opso FF 6 B H 45 7l IS B 119 90 K B k4 M Ak SIO, & B FF 46 7
05 03— I BTG W BRI R AN AR B B CaO ALl T & Ca Y SR A7 — T2 0 7005 Al R B 5 AT Aot Al S J57 49 3 2 i 2, W 2 ok

T HE R CaO fr BEFEERIIN I 1 ALV £ 52 AR WA 35 ) B

[ AR5 BE G 823 05 il B4 HE— 2B HEAT L CaO B BEREAR, AR L R M

SiO, F5 R ARAG A CaO 5 5 155 8 1 30 A4 1 2 A BOKT 7 S ARHE A 58 4 i Pk P TR . D (b ke 4 F1 SCiR (90, % F A KLB-1 7 1.5 GPa
FE 1R KA 53 He il Takahashi 45 (T93) (1 552 96 25 510 B L AR ZR IR B 208 1 350 °C , Hirose % (HKO3) [y 52 56 45 S0 3% B L [ 46 2k
HRE 2 1 292 °C (B ¥E Hirschmann T8 114 AR B () B0 , & AH2229 60 °C . i F3CHR[ 105 0111805 i 5238 vh 1 7 52 2 M R
ORI HE ) B BF i KLB-1 78 1.5 GPa FE 3T B4 R 2 1L E 2 (0 5 B0k 11 70 1L 0 5 30 i i 3 0 e g S e
E1 g EBoEmEEE SO, .CaO EESRENXRANUREESRMEENXR

Fig. 1 Relationships Between SiO, and CaO Contents of Melts and Temperature, and Between Temperature and

Melt Fraction for the Partial Melting Process of the Peridotite
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