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Abstract: Iron-bearing magmatic compositions are very common in magmatic systems, however, in the high-temperature and
high-pressure experiments of geological systems, the iron of iron-bearing samples could be easily migrated from the starting material
into the noble metal containers for forming an alloy with the container, which would result in the iron loss of the starting material.
This issue not only causes discrepancy between the actual composition and the intended composition of the starting material, but
may also lead to uncontrolled oxygen fugacity of the experiment. To reduce the impact of iron loss of the starting material, the
sample container needs usually to be pre-saturated with iron before the start of experiment. In this research, we constructed two
electroplating devices on the iron pre-saturation for noble metal tubes and wires. By adjusting the electrical current intensity and the
charged duration of the plating process for controlling the quality of iron electroplating, we have achieved precise control over the
iron-presaturation of sample containers. Furthermore, we conducted experiments of the iron diffusion in noble metal containers to
investigate the behavior of iron. Then we have verified the experimental conditions of completed diffusion for the AuPd tubes
with iron mass fractions <0.20%, and have constrained the experimental conditions for the Pt wires with iron mass fractions of
0.5%—4.0%. Overall, this study has further improved the accuracy of the iron pre-saturation technique for noble metal sample
containers.
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Table 1 Melting points of various noble metals

&Im AR FER/C
H(Ag) 961
4x(Au) 1064

AgPd 54 961~1554

AuPd& 4 1064~1554
AE(Pd) 1554
41 (Pt) 1768
£1(Ru) 2334
£(Rh) 1966
B (Ir) 2450
Hk(Os) 3045

T &R A Y Feig et al.,2006F1Chou, 1986,
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Fig.1 Photos of the sample container
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Fig.2 The schematic design of iron electroplating
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Fig.3 Iron diffusion in the sample containers (after

Johannes and Bode, 1978)
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Fig.4 The schematic view of the device (drawing in Illustrator)
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Fig.5 The schematic view of the device (drawing in Illustrator)
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Table 2 Experimental conditions

TS Fedh R B RS IR/ % SRR G F AT
S — AugoPdy ¥ NAME3.6/4.0 mm, K13 mm 0.20 aliAr 900 °C,12h;1000 °C,36 h
S AugoPdyo H4MZ3.6/4.0 mm, K13 mm 0.20 4lico 900 °C,12 ;1000 °C,36 h
S = AugoPdy H4M23.6/4.0 mm, K13 mm 0.20 CO:Ar=1:1 900 °C,12 ;1200 °C,36 h
S Pt H#£0.2 mm, K3 cm 0.50 CO:Ar=1:1 900 °C,12h;1200 °C,36 h
S A Pt#% H#&0.2mm, KJE3 cm 1.50 CO:Ar=1:1 900 °C,12h;1200 °C,36 h
SN Pt#2 HEA£0.2 mm, K3 cm 4.00 CO:Ar=1:1 900 °C,12h;1200 °C,36 h
HUEE Tl R g e . A e 2 S 2B Pk 2 J& 22 L B A

PRI =R R SR AN S SR M Z WS
IRA Y BURJEFRE . 78BS0 e Hl &R A, -
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S — WU ) AugoPdo 8 PN RE FL A I i 0 e
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AugoPdao i T4 o 2 Bl BE B A8 10 10 15 5 50 L4,
0~9.6 um 2 184~193 pm KI5 4L (H ,9.6~184 pmNy
AugoPdyo B N EE S SMBERY R R RS . 224 [¥18a 8 X
L, S50 — A MR TC RS SR B A s AR e (H 22
FEOR K, BB 4 5O B AU 10 pme HEI AugoPd,y o
WHRHE I 1 — 5 BT I BR , R S0 2 I R R A T
B AR BRI

S T W UE Y AugoPdoo B P EE HL B B B
FRAE R 0.23% Mk, A AT 2 CORY ARTR & b 52
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Fig.6 The profiles of AugyPd,, capsule (a) and Pt wire (b) analyzed by using electron probe
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Fig. 7 Standard curves for the noble metal tube (a) and wire (b)
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Table 3 The iron signal intensities in noble metal tubes for

the blank group

Table 4 The iron signal intensities of the AugyPd,, tube in

the experiment group 1

B35 /um (Ehex: -4 B8/ {H o B2 /um fH oo 575 um {5 TR B35 /um {5 TR B8 /um {5 TR

(cps) (cps) (cps) (cps) (cps) (cps)
0.0 721 54.1 46.49 130.3 48.74 0.0 4.19 11.6 55.96 91.1 51.62
24 7.41 57.1 44.13 134.2 45.06 32 4.15 11.8 53.60 97.1 51.33
4.8 13.93 60.1 48.01 138.0 45.26 6.6 4.18 12.0 54.93 102.3 54.16
7.2 44.79 63.1 46.73 142.0 45.02 8.0 4.10 122 51.90 109.1 51.41
9.6 48.35 66.1 49.49 146.0 46.82 8.2 521 124 50.55 115.1 51.54
12.0 49.15 69.1 48.09 150.0 46.90 8.4 6.08 12.6 53.66 121.0 51.29
14.4 47.19 72.1 44.01 154.0 4778 8.6 8.80 12.8 52.40 127.6 52.79
16.8 45.59 75.1 45.93 158.0 45.62 8.8 17.75 13.0 53.18 134.0 50.22
192 48.07 78.1 48.24 162.0 47.61 9.0 30.06 18.0 52.47 141.0 51.93
21.6 45.54 82.1 45.80 166.0 48.13 9.2 32.86 24.0 51.50 127.6 52.79
24.0 48.50 86.1 48.84 170.0 46.21 9.4 40.19 30.0 53.72 134.0 50.22
26.4 47.02 90.1 47.20 174.0 4553 9.6 47.92 35.0 51.95 141.0 51.93
28.8 46.22 94.1 45.64 177.0 47.93 9.8 56.71 41.1 53.22 167.0 51.36
31.2 47.58 98.1 47.04 180.0 48.09 10.0 60.92 46.9 51.44 174.2 49.87
33.6 47.34 102.1 48.71 184.0 47.12 10.2 60.52 53.1 54.14 181.0 50.47
36.0 47.82 106.1 47.55 185.0 2298 10.4 62.85 59.1 50.70 189.0 50.91
38.4 48.18 110.1 4531 186.0 456 10.6 64.38 65.1 52.74 195.3 52.30
40.8 47.70 114.1 48.67 188.0 432 10.8 63.98 71.1 54.26 201.1 52.10
432 46.78 118.1 46.03 191.0 3.96 11.0 66.97 76.1 51.47 202.1 49.08
45.7 48.54 122.1 46.55 192.0 4.00 11.2 62.79 81.1 52.32 208.3 534
50.5 45.53 126.1 46.63 193.0 4.04 11.4 60.10 85.7 53.17 2105 4.48

PR RE ) S BE 4 % 17 B, HEAR O B IR AR . oo
A5 TR AL AL AT, Bk i B & BT ROR
29140 pm Gl A A (E18a) 1S g — 24 (1A
8¢) HYME TR B AL, T B W58 B R TE AugoPdoo i
P O SR . R T HR LR FM T, M Augg
P, PN EE [ SMREYTHE, AT 7 HIO i e J3E 1 G e
JEE DX A A MR o 2 b aT R i F B R O ) B

PR K H A A A TR AP B0, R A 3 OO & b
B R AECOM AR EE T HLAE A SRS T = o
BEAI , L FHRET 3BT 25 SR A AugoPdao % 57 3T P BE ISR
R K (14 5 20 50040 1 410.862%F10.093% , 45 B4k T %
(155 50 BE AR Ak, T HIFEAR SE B 2 1 25 1R, R AR SR
R BIIE) N T B T B AR (R v i
PRARFEE AT ) , AR UETE 2 (1 B H#E AugoPdoo -



1110

FHSE . mill e R SER AR G R IUE A B AT

55 3 (cps)

f

I b e oA

(a)

iy

|-

AuPd&

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200
FE B5/um

80

70 F

ol [N pomespe

=53 E (cps)

f

(b)

0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220
BE &3/um

140

120 F
PRBE—> S EE
100 H
80

60

5 58 B (cps)

=
=]

f

40

20

(©)

AuPd® gL

0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220

BE B5/um

K8 =5 4 (a) Jeh—2H (b) S8 —20 (o) L FIREMR TR G 50 EE
Fig.8 The electron probe analyzed iron signal intensities in the blank group (a),group 1 (b) and group 2 (c)
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