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% 1 Fe/FeO/FeS iR & ¥ H Hugoniot SLIT 4 R
Table 1 Experimental Hugoniot data for Fe/FeQ/FeS mixture
Shot No.  Impactor W/(km/s) 00/ (g/cm®) u/(km/s) D/(km/s) pu/(GPa)  py/(g/cm®)
20040601 Ta 5.42240.027 6.69+0.02 3.34740.019 9.257%0.038 207.441.5 10.48+0.04
20040607 Cu 3.885+0.019 6.6940. 06 2.12240.014 7.29140.093 103.64+1.4 9.44=+0.05
20040611 Cu 4,69320.023 6.70£0.05 2.5504+0.009 8.003+0.009 136.840.6 9.84+0.02
20040701 Cu 2.77340.013 6.70=+0.01 1.516£0.008 6.436+0.009 65.440.4 8.76+0.018
Note: W—The velocity of the flyer.
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Fig. 3 pu versus py relation for Fe/FeO/FeS mixture

(M Experiments of this work,—  Fit of experimental data,

« — Calculated according to the additive volume law)
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251 B9 Hugoniot Ml & 25 R W & 4 Fros ., F W &Fe, Ref. [25]
. 300F o FeO, Ref. [27]
HiPE 4 vl UL FErhidi IR 3 0~70 GPa i, [ & FeS, Ref. [29]
FeO 24 NaCl(B1) 5 #4 5 vh 5 FE 5% A~ T 70 250
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FeO ) Hugoniot 1 & & % M. C, =
4.486 km/s,A=1. 699, SCHR[8]4A Y
Griineisen ZH(h yv=1.8(6.05/p) .

XFF FeS, #R 4l Brown %8 A Y 4
S, H Hugoniot JE4F4k 1A HBLEEH A 2R 308 42 (N 3 i) LS 85 5 0 .o, = 4. 602 g/cm® . Co =
2.947 km/s,A=1.578,7x=1.54(5.34/p) .

HTF LI Fe.FeO l FeS AY Hugoniot Z4is , FHACE AT fint: JR BE (1) A5 B AYIR &4 Hugoniot ZERY
SESRNE 3 SRR . R AT L B AR AT e SR R 4 R S S g R RO — B, X
AR EW] K Fe . FeO.FeS =41 T0IR A5 - 76 & ik = A T WA & A W] 8858 i Ak 2% BN

A R AT AR AR AT B SRR AG B Fe FeO . FeS =4 TIR SWIN 0 K SRR 4. NIk, 1 6%
3 R R 9 Fe FeO.FeS 9 0 K 25 i R 47 28
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pe =Q0* {explqg(1 —861)]— 8} 4
ik e MBI 0 K SRR, X pe HRTE R 0=0/p0 »00x B 0 K T e HERMPIRHE . A
HEETH Wu 28 AP 3 AR 3 B FEAH Y Hugoniot TR E 0 K R JE4G A XS T, Irig
5B HQ=064.616 GPa.g=10.761,0,x=8. 348 g/cm’,

LSS TE A TR Wu A ik i & #40E B h— 881 1 T Anderson 48 A7 45 Y
R S B M (SEBR BR300 K SR S R R kB IE 3 0 K SR E . AMER . B Wu 55
AR Y B Hugoniot 285 TR R 1Y 07 k24 BRAY L UK b 5 S0 B A A7 25 4 19 4 4 12 B8 [ it
WUEH] T A R GO IUANY & A Hugoniot JEREEM 1. FATIN Ny, 45 1EEE 43 B i 25 Bk = 52
45 I T 4 2 54, 0 F 42 B S - SRR RE , W B NP B 0 ik = T Y

BT LR, M Wu 2 AR I 0 2 BT T FeO L FeS 19458 i 45 48, 1k 1 3Gl i (1)
KITHE T Fe/FeO/FeS(58. 96%/35.83% /5. 21 YD IR AWM 0 K HiREA & i+ B 45 R WE 4 iR,
F P AT O AT B R B A Fe/FeO/FeS =4GR A M 0 K 45 i 44 28 5 M 52 19 Hugoniot 2%
I3 a2 SCHRC28 T4 A 7 015 A 0 KO AR 3R TR 4 26 th R 3 AR — B0 .

(@ Calculated according to the isothermal compression curves
from these of Fe,FeO and FeS through additive volume method.
—  Calculated according to the experimental

Hugoniot through Wu's method®”)
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1B 6 20 4 1) E — 20 BF T S AL T o A BE Al A SRR
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Studies of the Hugoniot Curve for Fe/FeO/FeS Mixture

HUANG Hai-Jun,JING Fu-Qian,CAI Ling-Cang,
Bl Yan, MENG Chuan-Min

(Laboratory for Shock Wawve and Detonation Physics Research ,
Institute o f Fluid Physics \CAEP ,Mianyang 621900,China)

Abstract: Hugoniot compression curve for the mixture of Fe/FeO/FeS (58. 96%/35. 83%/5. 21%,
mass {raction) has been measured from 50 to 210 GPa,using two-stage light-gas gun and electric pin
technique. The measured Hugoniot parameters are;:C, = (3. 97%+0.07) km/s,A=1. 584 0. 03 and ini-
tial density p, =(6.69=+0. 06) g/cm’. Based on additive volume law, the compressional curves of this
mixture along Hugoniot and along 0 K isothermal were also calculated respectively according to the
Hugoniot curve and 0 K isothermal relevant to the ingredients,which showed both are consistent well
with the experimental Hugoniot and the 0 K isothermal deduced from the experimental Hugoniot
using the Wu’s method. Thus it demonstrated the rationality of this experimental Hugoniot and the
applicability of the additive volume law hold for this mixture. For the letter,it also implies that no de-
tectable chemical reactions happen between Fe, FeO, FeS ingredients while they were subjected to
shock compression in this work. The above mentioned results provide a basis for investigating the can-
didate concentrations of Earth’s outer core if it is a Fe-O-S assembly,for the further details.

Key words: Hugoniot; volume additive law;Fe/FeO/FeS



