Multicomponent diffusion in natural silicate melts:
Toward a universal eigenvector matrix

Bobo Bai”, Youxue Zhang
Department of Earth and Environmental Sciences, The University of Michigan, Ann Arbor, MI 48109-1005, USA

Concentration profiles of oxide components and eigen-components from 160 diffusion couple or mineral dissolution experiments are
shown in Figs. 1-160.

* Corresponding author. Email: bbai@umich.edu
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Figure 1. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#212, which is
an olivine dissolution experiment in andesite (Zhang et al., 1989).
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Figure 2. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#216, which is
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an olivine dissolution experiment in andesite (Zhang et al., 1989).
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Figure 3. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#219, which is
an olivine dissolution experiment in andesite (Zhang et al., 1989).
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Figure 4. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#222, which is
an olivine dissolution experiment in andesite (Zhang et al., 1989).
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Figure 5. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#223, which is a
diopside dissolution experiment in andesite (Zhang et al., 1989).
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Figure 6. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#225, which is a
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Figure 7. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#226, which is a
forsterite dissolution experiment in andesite (Zhang et al., 1989).
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Figure 8. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#227, which is a
forsterite dissolution experiment in andesite (Zhang et al., 1989).
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Figure 9. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#228FO, which
is a forsterite dissolution experiment in andesite (Zhang et al., 1989).
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Figure 10. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#2280L, which
is an olivine dissolution experiment in andesite (Zhang et al., 1989).
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Figure 11. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#229, which is
an olivine dissolution experiment in andesite (Zhang et al., 1989).
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Figure 12. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#231DI, which
is a diopside dissolution experiment in andesite (Zhang et al., 1989).
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Figure 14. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#231SP, which
is a spinel dissolution experiment in andesite (Zhang et al., 1989).
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Figure 15. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#234, which is
a quartz dissolution experiment in andesite (Zhang et al., 1989).
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Figure 16. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#2350L, which
is an olivine dissolution experiment in andesite (Zhang et al., 1989).



x v v T T T
sof  Zhang1989_Exp#2360L 1 . . 4 Zhang1989_Exp#2360L 2l
ssh Oxide components 3 125§ P S0 e et 3 Eigen-components .
~ st ’ﬁx-..'o...o.o... * 3 i 12F =GR ] > . ] 22F .#'0'0"0"'°'..' L 115F % e
°\° ; * e\° = 0. X 1mE ~0 3
Z s6f R 1 % ush . i % . % i
= - = = Z 20 : 1 20 .
oN 55 . 3 o” 11k . 3 N .; N ? n.
= S4F o i = y ? 10F 3
« I & oshe® s ] 18f & . .
53 74 E | V0 / 95k s, te e teee e, ]
- . -
S2¢ 3 . o 16 " N " 9 " 1 "
51 " " 0.95 L L L 0 500 1000 1500 0 500 1000 1500
0 500 1000 1500 0 500 1000 1500
19 T v T 9 = T T v 18 . . : 35 : - .
P LT PO PR L 4 %
18 B 3 85fe 3 3 ] ‘-,~
.
~ 17} . 3 sp E % VEX ]
S - 9 % ? b S T
Z 16} K] 3 3; 75F e « g 4r s 1 2 o
< K z . z 5 2 5f " ]
O 15p ¢ E o 7F 3 O 2k . ] h
- : z '. 5 %, N H N .o
< [ @ = L L4 0% ® 3 ° %
14fF & 6.5 ~ . 5 20 , -
; . ,f. 10 X ] .0~
13 F, E 6F LA e °
0’ o2 8 &'"""n’"""" L 15 1 \..'.0"-¢_.-o.l._ 5
12 . 4 . 5.5 . ” L 0 500 1000 1500 0 500 1000 1500
0 500 1000 1500 0 500 1000 1500
16 - - - 7.6 - - .
-5 T e 14 T T T
." 3 L cesee’® o ] peset? .
4EY 74 . . - LY
..
“ . ' g 13F .‘ 3
s 12} 3 B @n - . p _ 10 : . _ )
L)
T 10F D 1 < 7k L i1 & 0. X 12 ]
= z = ) .
= e < A S 3 S '}
$ o~ o Z -I5f ) 1 £ *
© s} ) ] Q 68} ) i & b o
o0 . « N N ILF . 1
= <t % {1 st . ] 3 .
..\-., v e L 3 10 L *
o N ¢ 9
4k ®0seveccceste, - 64 F .'-. - ¥ *'o'...".'....o..
2 . N . 62 2 . N 25 L . L 9 L L L
0 500 1000 1500 0 500 1000 1500 0 500 1000 1500 0 500 1000 1500
38 — — v 18 r : v X (pm)
. . .
36k :’:o ey " e = '.. 3 11 T T T
4 . . . @ 16 F ."'.- e o 5 .
.
V7 S * E P TS
o= . DR ¢ o ] 108} o 1
°\§ 32 ] ... E 0:0 ‘. ’? 2 '. . .
= o - \B/ 12F ot 3 = S Q..‘. .
3 2 .
o o . 1061 " = -
e s Ry . o' % o ®
@ 28F 0 3 £ . 3 - .
P . M 1k 1N . - e . "
26F o ] d 104 b 5 2 T
osk * J : ° e .
24 -; B g .‘ .
2o ta . . X 06 . L . 102 R " .
0 500 1000 1500 0 500 1000 1500 0 500 1000 1500
x (um) x (um) x (jim)

Figure 17. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#2360L, which
is an olivine dissolution experiment in andesite (Zhang et al., 1989).
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Figure 18. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#236RU, which
is a rutile dissolution experiment in andesite (Zhang et al., 1989).
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Figure 19. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#239MID OL,
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Figure 20. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#242, which is
a diopside dissolution experiment in andesite (Zhang et al., 1989).
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Figure 21. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#255DI, which
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Figure 22. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#2550L, which
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is an olivine dissolution experiment in andesite (Zhang et al., 1989).
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Figure 23. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#256, which is
an olivine dissolution experiment in andesite (Zhang et al., 1989).
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Figure 24. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#259AUGQG,
which is an augite dissolution experiment in andesite (Zhang et al., 1989).
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Figure 25. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#259PL, which
is a plagioclase dissolution experiment in andesite (Zhang et al., 1989).
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Figure 30. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#2630L, which
is an olivine dissolution experiment in andesite (Zhang et al., 1989).
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Figure 31. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#263SP, which
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Figure 32. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Zhang1989 Exp#265, which is
an olivine dissolution experiment in andesite (Zhang et al., 1989).
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Figure 33. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008_ Exp#15, which is an

FeO (wt%)

Ca0 (wt%)

T T T T T
Lid e . °
- ’ .. .‘ .. '.. J
L .
..'5 0.0. ", .'
L . . -
ou.. . .o. o e
. = .
x 3
.
. o
.® 3
. B
ol
N N N N N
0 200 400 600 800 1000 1200
P
. . L G
.
<
.
’ 1200
1200
05
0 200 400 600 800 1000 1200
x (pm)

olivine dissolution experiment in basalt (Chen and Zhang, 2008).

Z,(wi%)

Z,(wit%)

Z(wt%)

Z.(wt%)

T T T T T
Chen2008_Exp#15
19:3 Eigen-components E
0y
* e, 4T &
19 .0.~.. -..'M....Qoﬂ's‘
..
185F * 3
[y
18 b
17.5 3
17 N N N N L
0 200 400 600 800 1000 1200
17 T T T T T
16.5 E
16 F b
%
155F b
.
15F ¢ E
-
145 F po 3
14p ..\..'. .'\’OM“'. e *
> .o‘oo"
135 N N N X [}
0 200 400 600 800 1000 1200
-2 T T T T T
.
4t .m‘\"l"““- - 2
“,s-ﬂ
6 F N -4
..
.
*
8F o b
-10 4
12 N N N 2 .
0 200 400 600 800 1000 1200
11.6 T T T T T
1.1 " \ N \ .
0 200 400 600 800 1000 1200
x (pm)

135

125

22

T T T T T
.

bz J
.

0 200 400 600 800 1000 1200

.
oh —
s

.

..

.

.‘ e
ol
- ‘.’“"‘.'S'ﬁ"n'

0 200 400 600 800 1000 1200
: ]
.-

Ll
. .
"‘Jﬂ
TASgty tt ]
e .
0 200 400 600 800 1000 1200
x (pm)



5 T T 7
Chen2008_Exp#16
o Oxide components
S . R L o8
S :.;:z::.::.‘ﬁ s W Lt
&N oo
(o) 50 e
=
49 B
48 " . 3
0 500 1000 1500
145 r v
14 3
-
$ 135 : 9
z .
\:,\ 13 % E
o
o .
g 125 3
12 3
1.5 x x
0 500 1000 1500
12 v v
11 9
1w E
S .
E g} ¢ ]
(o) ]
o0 .
sk p
= ‘.
.‘
¢ m"’o“v“l!l“‘“
6 L .
0 500 1000 1500
3 - -
28F . B
- 2 et . oo
= et '..' .
) . .
T 26 gt B ONGEe ]
<
o .
2“‘ 24p,0°
22 p
.
) . .
0 500 1000 1500
x (pm)

Figure 34. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#16, which is an
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Figure 35. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#18, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 36. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#20, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 37. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#21, which is an

olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 38. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008_ Exp#22, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 39. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#23, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 41. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008_ Exp#25, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 43. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008_Exp#29, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 44. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008_ Exp#33, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).



T T 2 T T T T 15.5 T T
b Chen2008_Exp#34 ] s * . 21 Chen2008_Exp#34 3 s
3 19F 0% tes g 9 z 15F 3
Oxide components = ‘.‘.- oo-“. g ., 20F Eigen-components 3 .
52F n 3 . o 3
= Mrveggtrsetarsts’ i < . = Savvevemmategy ] 145F 3
d
2 sob ] £ : E S 1 £ ut B
g Z j Z
* — 3 ~ 135F 3
o asfe ] QN { N N
@» - E 13k 3
3 . .0
a6fe . 3 125 Legtadt Lty T
1 3 12 1 1
ML L " 3 ; s L 1000 1500 0 500 1000 1500
0 500 1000 1500 0 500 1000 1500
15 14
v ¥ v ¥ r 45 . x
.
14 PO LATTATT Lot LY TOR 135k, 3 ] 40 £® 3
13F 3 13F 3 3 35F 3
S s 9 £
Z 12} 1 ] 3; 125k i < {1 < 30f B
>~ = ..’s *mns o 3” 3« 25 E
ON 1E “ b e 12F ‘ “.g * oo'.... E N N
= = ] L 3
< 1w} b nsp % > B 20
ob 3 nk x.’; 3 edvseyvaruniey ] I5F ALA T T TN VY S
. 10 2 :
8 x L 10.5 - S 1000 1500 0 500 1000 1500
0 500 1000 1500 0 500 1000 1500
22 . v 115 . v 6
20y ] syreNyhasets :
2 1f :,’.. 20 ? 7 st YT LT L et LI 15 ‘ 3
18 F ] o
7 3 105 & 3 10 F B 14F “ 3
L ] —~ P
% 39 < 10F " 1 X 15F 3 X 13F 4
. 2
5 14F i & E E
O 95k 3 w20 b 3 ° 12f 3
8012 F P ] N N
= - 9 25 F E 1nE B
10F 3 \.
af ] 85 , ] 30 Fo 3 10f 8000 e d0pmmatio,
®800asndmunniey i 3 2 R
6 . . 8 . 2 -35 9
0 500 1000 1500 0 500 1000 1500 0 500 1000 1500 0 500 1000 1500
3 . — 025 v v X (pm)
> .
28F }:‘n.o' o ': . '. — .c. 12 ' d
o0 of g o [ e e -
26 b W' % :. ..': «* 1 02 o.f‘.. o o3 *° .. & 118'. ]
-~ 4 & - - & 0‘: g ... . > .
X > @ @ [ L4 . o .,
T 24 1 £ ot ;- e e i = % e
. = 4 . - o~ 116} . -
= 22 .6 12 ¢ . % A .
ON " ON 0]4# B =~ '.." R4 e ”.
o 2F * 1 ¥ . . N l14F J'.' Py o see 0 4
z o 2 o % et ge o
18 F . 7 * o 8 Teige f4 o8
o 0.05 | o8, ] 112 .rc . L oo 7
16 F 3 % ® e
. . .
14 L + 0 L L 11 * .
0 500 1000 1500 0 500 1000 1500 0 500 1000 1500
x (um) x (um) x (um)

Figure 45. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008_Exp#34, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 46. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#35, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 48. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#38, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).



x . T v v T T T 14 T T v
” Chen2008_Exp#39 e Chen2008_Exp#39
Oxide components RIS E . Eigen-components ]
e LR YA % Y o: . *a®
] e ] . ~ 135 -
BRE e A e e 0Y P ‘Wm\“\ i &
ERR A, = 8 e, DN 3 i : - g [
Z. s R S R h i 2 o @ & 4 2
*N ' . . ON ® 3 N— 18 ’: 7 NN 13 ‘ .
Q s i = ¥
@ = :
3 17 . 3
49 p
] 125 o ¥, -
16 N N N .
43 L L L 3 L L 0 500 1000 1500 2000 0 500 1000 1500 2000
0 500 1000 1500 2000 1000 1500 2000
145 ;
T T T T T 19 . . . 26 v v .
. ., ®
1 MPINT
. %, 13 ] 18 b 24 e
135F 3 s )
~ .
g 2 il v i ~ 2 E
§ b 1 Suns i e S
L : s .. 3 3
125 : 3 N2 . sl o \_qu6- 4 \1’20 4
ON e 3 % 12 % ] "5,4."-«-’?' 2 N H N
- d ", K % Vs sty 3 18 ]
< e RO
115 q - . L .
1sf b ] 14F Spnd Shenlogin:, B 16 ]
1 E Y '
13 4 § 3 -
105 . . . 1 . v - 0 500 1000 1500 2000 0 500 1000 1500 2000
0 500 1000 1500 2000 0 500 1000 1500 2000
14 v . - 114 T . .
2 T T T 13 r T T
13 E L S Yt e e o ]
112 T LAY R 4l . 3 125 3
12 5 o‘{ L) 4 . ) .
1k e T ep'® o0 ey "* 4
Y ~ . -6 F - 3
Xn “ i = - ~
-
L st o 1 S 4 - -
10 -‘ e =~ *. F3
=) Q 106F "o 1 ob 3 3
2N 1 S )
104 ] 12 F ] E
(33 3 .
. o -14 - b
7k W. 3 102
G i . . i0 2 ’ " -16 L L 1 95 . L L
0 500 1000 1500 2000 0 300 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 2000
3 ; e s 03 . . . x (um)
28F . . * 1 o
. 025F ¢ ]
A :'000 .l! . 'o.‘. . - " 3
3 26F s " (] Ceve, 4 = = ot o 3 » Py o0, " '.
% 3 ' L4 . X 02 .}u $‘. % . :\‘ . h = * Yo . 3
S ] . g G o L% - S Do
~ 24} g 3 4 ..'50.‘0‘0 o .: ""0
o o ? P23 % ¢ el e 1
GN e~ 0.15 e ® e 5 ~ . » * %
7z 22 F ] % " o N LR [ 3
. .
0.1 -
2 4 ]
.
1.8 1 1 1 0.05 1 1 A 1 . J
0 500 1000 1500 2000 0 500 1000 1500 2000 1000 1500 2000
x (um) x (um) x (um)

Figure 49. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#39, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 50. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#40, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 51. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008_ Exp#41, which is an

olivine dissolution experiment in basalt (Chen and Zhang, 2008).




AL, O, (Wt%) SiOz‘ (Wt%)

MgO (wt%)

Figure 52. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#43, which is an

53
52
51
50
49
48
47
46
45

Chen2008_Exp#43

Oxide components 3
/'N P
& :
0 500 1000 1500
- 't o ]
i
0 500 1000 1500
\
2 Y ]
0 500 1000 1500
oqule b ® - 3
e i,
H
3 ; .
L f(- 3
0 500 1000 1500
x (pm)

FeO (Wt%) TiO, (W%)

CaO (wt%)

=
w

=3

©
n

©

T

x (pm)

olivine dissolution experiment in basalt (Chen and Zhang, 2008).

< °*, - L4 3
s 7 s:::l:.":-' S . ..0 8
[ ® o7 %%t . i 3
\ .
L é 3
L 3 3
A
¥ .
0 500 1000 1500
L a. . ]
i 1 ’:..': '.“°w..°'0"- B
L P % . 3
S
0 500 1000 1500
. .0 . .
p '-:sz’= :.ﬂ%:‘ﬁ:":::" ]
w4
- .. .
4 |
L g ]
o ’ B
if
0 500 1000 1500
. -
. .
.
% eee 0 L]
.ts:a b e ‘n .Q. o
e’ * e+ o ]
0 500 1000 1500

VA l(wt%)

Zs(wt%)

Z (wt%)

Z,(wt%)

Chen2008_Exp#43
Eigen-components

ot Andsete)e

24

1500

2F

o oAt s’y

1000

1500

1500

1000
x (pm)

1500

Zz(wt%)

1500

V4 4(wt%)

Z (wWt%)




AL O, (Wt%) ;
MgO (Wt%) 273 S0, * (W1%)

Na,O (wt%)

Figure 53. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#44, which is an

Chen2008_Expi#44
Oxide components

51 % RN 7] » 0.: E
. .
50 b
49 S
48 1
. N
0 500 1000 1500
45 T T T
14 o . ) d
Y ERCEL
.
35 E
13 E
25 b
12 b
15 N . L
0 500 1000 1500
13 T T T
b
12k 3
3
I 3
11 A
o
10 b
of 3
sk 3
7F setege s o o An o
6 L " N
0 500 1000 1500
3 T T T
28¢F - * . . ]
26 . ".'éo.";? - E- <
24} 3
22 h 3
2F 3
%
e
1.8 F 1
l}iE? 3
14 L N N
0 500 1000 1500
x (pm)

CaO (wt%) FeO (Wt%) TiO2 (wt%)

KZO (Wt%)

T T T T T T
- T 2 Chen2008_Expi#44 ;
. .
ik 2 e .','. . 9 i Eigen-components 3
- . r
W LY
1.8 e RO S PSe | S ORI E
Rl v AR 1
l&. . j;-f_ 18.5 3
N
1.7 . L
i 18 E
16 ke 4 175 1
17 L L
1.5 L 1 L 500 1000 1500
0 500 1000 1500
132
T T v 19 . : :
134 3 5
128 % e
126 F, ] &Y g
|2.4§ 3 E 16 ]
2 e “
(]
EEY R P ptete O . s :
[ % N '. o . .
. w ] AR cergt S oy L
sk B
W ,3 ; : ;
11.6 L . . 500 1000 1500
0 500 1000 1500
11.6 r T T
2 T T T
-
HAE ot .0 ] At pve
4 » < "E‘ o B j
2 3% % .. % 1 3
T X I < ]
1 , . . ] ;
o ’:'" NG E
108 Byt L
10.6 - ]
.
. ' 1
104 1 L L
0 500 1000 1500 1000 1500
025 F x . —
., 1.8 v T T
e o L
20 ."‘o .o . o 116k . . 3
022 e %': = % .e - *% ‘5‘ .‘;o’ o F
W ety DU 114 SNBS oy o8 S0 o s
‘. e e, 3 .i“ © .
0.15 5 % ': ¥ .. . K) Q: 112 b
R [ ). % iy ii
o ~ 11 3
A »'e N
0.1 ] 10.8 ]
g
10.6 ]
0.05 . ; s o . : ;
0 500 1000 1500 500 1000 1500
x (pm) x (pm)

olivine dissolution experiment in basalt (Chen and Zhang, 2008).

ZZ(wt%)

Z (%)

V4 4(wt%)

128

%‘}; ....:'.°. ,.. o -

12,6 =
0 500 1000

26 . .
24
22
{
20

18

P
M e gng
] 500

14
1000

13

‘u

“
.

1000
x (pm)



53 T T T T T T
Chen2008_Exp#45 20k Chen2008_Exp#45 3
s2 kb Oxide components ; Eigen-components
.
<) ~ .hm‘."'-'".-q —_~ Alg- ”‘”"..’.'"" ~
S Sf WE Teet e eeed ¥ S S
= . = =
= = E s} 1%
* SOF i ] ~
) o N i N
@ 49 i1 &=
16 B
ag F 3
15 L R N
L L L 0 500 1000 1500
0 500 1000 1500
145 T T T . . 30 . . .
14F " . . * 3 3
? :"9. ‘. ce? o
135 E
e - o E 1 -
? Bp ¢ i & L 9 i =
=~ 125E 3 z 12 _t “ ) et d E 2z
o"“ o * ) .9 (e 3 -
-~ nf i 3 3 "g’ N N f |
< & & E
115F E 1.5 F E
‘a;l U VRN ETE
11 E
13 N 3 : 15¢
105 x : : 11 : x . 0 500 1000 1500 0 500 1000 1500
0 500 1000 1500 0 500 1000 1500
16 v : . 115 . - v
* ho. '3 .3
- - .
14 H 4 nk w '! oF g e+ 4§
e Q)
S i} {1 <osh ]z
z z . <
Y S Z
%0 10 | g 2 10 1 N
> &}
st g 9.5 ]
e, 9 & 0 pegy
6 . L A 9 . R s
0 500 1000 1500 0 500 1000 1500
3 v . . 0.25 - - . v
. o
28F S e @ . < R . ® .
q*" KU R 02} esae’ o Y ] ]
i § Teele [ Y s * 3@ o0 ., ' . -
S 26} . 1 & Pt 800" * . “
o~ o NeeNr e o . s L ¢ 7
§ = o, e® b e ® G s . ) e .
< 24} ] € oish ® e e oae e 1% I
ON o ® i LLe S R PR . e 7
222_ h MN & N'\ A o0, * Ooo"
0.1 4 .
2; b nzf° E
18 L . N 005 i . : 11 " . i
500 1000 1500 0 500 1000 1500 0 500 1000 1500
x (pm) x (pum) x (pm)

Figure 54. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008_ Exp#45, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 55. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2008 Exp#46, which is an
olivine dissolution experiment in basalt (Chen and Zhang, 2008).
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Figure 56. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2009 Exp#1, which is a
diopside dissolution experiment in basalt (Chen and Zhang, 2009).
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Figure 57. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2009 Exp#5, which is a
diopside dissolution experiment in basalt (Chen and Zhang, 2009).
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Figure 58. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2009 Exp#6, which is a

diopside dissolution experiment in basalt (Chen and Zhang, 2009).
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Figure 59. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2009 Exp#7, which is a
diopside dissolution experiment in basalt (Chen and Zhang, 2009).
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Figure 60. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2009 Exp#8, which is a
diopside dissolution experiment in basalt (Chen and Zhang, 2009).
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Figure 61. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2009 Exp#11, which is a
diopside dissolution experiment in basalt (Chen and Zhang, 2009).
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Figure 62. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2009 Exp#12, which is a
diopside dissolution experiment in basalt (Chen and Zhang, 2009).
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Figure 63. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2009 Exp#14, which is a
diopside dissolution experiment in basalt (Chen and Zhang, 2009).
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Figure 64. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Chen2009 Exp#15, which is a
diopside dissolution experiment in basalt (Chen and Zhang, 2009).
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Figure 65. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#201, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 66. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#202, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 67. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_ Exp#203, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 68. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#205, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 69. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_ Exp#207, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 70. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_ Exp#208, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 71. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_ Exp#209, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 72. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#221, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 73. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#222, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 74. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_ Exp#223, which is a

plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 75. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_ Exp#227, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 76. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#210, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 77. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#211, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 78. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#212, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 79. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#213, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 80. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#214, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 81. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_ Exp#215, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 82. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#216, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 83. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_ Exp#228, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 84. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#233, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 85. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_ Exp#230, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).



Si0,* (Wt%)

Na,O (wt%)

ALO, (Wt%)
=

MgO (wt%)
0

S25F

52

51
50.5
50
495
49

*
>

o

2.65

" Yu2016_Exp#301
3 Oxide components

300 400

300 400

[ ovo:. .c.. LY '.

o3 o

300 400

200 300
x (pm)

400

500

K,O (wt%)

FeO (wt%) TiO,, (wt%)

CaO (wt%)

10.5

114

113

109

10.8

10.7

0.2
0.195

e
°

0.185 F

o
=

0.175

e
)

0.165 F

0.16

300 400

300 400

11.2 ¢
4

1.1 F

200 300 400
x (pm)

T T T T 128 v T T T
Yu2016_Exp#301 .
24 F A e . %% ” S
Eigen-components LA
ey 3 126f °* 3% . e ¥
.‘.o.. . .
g P ig e
e 2F, N e
Z 2 1naf
N Y iN' | ¥
-
w0f % E 3
12.2 %
19F . sgene 3 %
.l tee®te v.
18 1 1 1 1 12 P 1 1 1 1
0 100 200 300 400 500 0 100 200 300 400
142 : : 5 v : 5 v v
% 145F T
14F . B
ee o, 0% . .“ . e . ®e
138 F '&‘«" . . E -
—_ 3 . 2 ® ~ 14} ".: %
S . S
T Bef g 13 X
Ef-» 134} o8 E:, o
N : g N .
pal e 135 fo's™"
“re b * M
", '0’
13 F- B o
.
12.8 A ~ = L 13 9 I 1 1 N
0 100 200 300 400 500 0 100 200 300 400
26 T T T T 9.85 T T T r
-
9Is P .
281 . . E
of‘Q'.. 3. <
a o 32 .t o 975 Bl e ¥y
g AR waae 1% oFceal
51\ G LR b . % 9.7;.:’. e/ i
32 F . E o *
N L N gesh e T ™
. . .,
AR o ] 96} .
16 i i i : 955 i R i i
0 100 200 300 400 500 0 100 200 300 400
x (pm)
116 T T T T
nsk ” 3
.
* L4 3
....l . .
. ® 3
. * ¥
.
ks B
109 L L L 1
0 100 200 300 400 500
x (pm)

Figure 86. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_ Exp#301, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 87. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_Exp#302, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 88. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2016_ Exp#304, which is a
plagioclase dissolution experiment in basalt (Yu et al., 2016).
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Figure 89. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2016_HB2&4A, which is a
diffusion couple experiment in haplo-basalt (Guo and Zhang, 2016).
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Figure 90. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2016_HB3&4A, which is a
diffusion couple experiment in haplo-basalt (Guo and Zhang, 2016).
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Figure 91. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2016_HB5&6A, which is a
diffusion couple experiment in haplo-basalt (Guo and Zhang, 2016).
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Figure 92. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2016_HB5&7A, which is a
diffusion couple experiment in haplo-basalt (Guo and Zhang, 2016).
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Figure 93. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2016 _HB7&8B, which is a
diffusion couple experiment in haplo-basalt (Guo and Zhang, 2016).
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Figure 94. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2016_HB9&10A, which is
a diffusion couple experiment in haplo-basalt (Guo and Zhang, 2016).
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Figure 95. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2016 _HB11&12F, which is
a diffusion couple experiment in haplo-basalt (Guo and Zhang, 2016).
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Figure 96. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2016_HB15&16A, which is
a diffusion couple experiment in haplo-basalt (Guo and Zhang, 2016).
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Figure 97. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2016_HB17&18A, which is
a diffusion couple experiment in haplo-basalt (Guo and Zhang, 2016).
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Figure 98. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2016_An&HB4, which is
an anorthite dissolution experiment in haplo-basalt (Guo and Zhang, 2016).
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Figure 99. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Gonzalez2017_P050-HO0-4,
which is a diffusion couple experiment between natural shoshonite and a high-K rhyolite (Gonzalez -Garcia et al., 2017).
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Figure 100. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Gonzalez2017 P100-HO0-4,
which is a diffusion couple experiment between natural shoshonite and a high-K rhyolite (Gonzalez -Garcia et al., 2017).
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Figure 101. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Gonzalez2017 P300-HO-1,
which is a diffusion couple experiment between natural shoshonite and a high-K rhyolite (Gonzalez -Garcia et al., 2017).
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Figure 102. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisBa#101, which
is a quartz dissolution experiment in basalt (Yu et al., 2019).
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Figure 104. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisBa#103, which
is a quartz dissolution experiment in basalt (Yu et al., 2019).
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Figure 105. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisBa#104, which
is a quartz dissolution experiment in basalt (Yu et al., 2019).
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Figure 106. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisBa#107, which
is a quartz dissolution experiment in basalt (Yu et al., 2019).
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Figure 107. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisBa#110, which
is a quartz dissolution experiment in basalt (Yu et al., 2019).
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Figure 108. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisBa#111, which
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Figure 109. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#103, which
is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 110. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#111, which
is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 111. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#112, which
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is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 112. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#115, which
is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 113. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#201, which
is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 114. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#203, which
is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 115. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#105, which
is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 116. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#113, which
is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 117. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#114, which
is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 118. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#102, which
is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 119. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#104, which

is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 120. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Yu2019 QzDisRh#106, which
is a quartz dissolution experiment in rhyolite (Yu et al., 2019).
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Figure 121. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020_BS1&2C, which is a
diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 122. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020 BS3&4C, which is a
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Figure 123. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020 BS5&6C, which is a
diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 124. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020 BS7&8C, which is a
diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 125. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020 BS9&10C, which is
a diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 126. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020_BS11&12C, which
is a diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 127. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020 BS13&14C, which

is a diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 128. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020 BS17&18C, which
is a diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 129. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020 BS19&20C, which
is a diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 130. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2018 BS1&2A, which is a
diffusion couple experiment in basalt (Guo and Zhang, 2018).
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Figure 131. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2018 BS3&4A, which is a
diffusion couple experiment in basalt (Guo and Zhang, 2018).



T T T T 2.15 T T T T T T T T T 132 T T T T T
202 F 3
Guo2018_BS5&6A sk 3 Guo2018_BS5&6A ,; ’” ".{
3 Oxide components ] ' 20F Eigen-components ] 13F LAY ]
2 Zoteis | _ 2 ‘ ey ved o 9
& 2f . i ~ - L . ] ~ 128} . -
°\_; ;ﬁ * . = 2k E § 19.8 %, -',’.',v (N % .
= SIE . 7 E 195 b 1 2 196} ¢ ] 2 1nsf . 3
. - R N S NN o‘
Q sof B ] E 19F ] 194 F £y , B 124 i« ° ]
7 T ) [ ~ep . P, 0o
L =8 3 85 F e B o . . o 03
49 '::,.“ﬁ LSS ¥ 192F ."'."'.-.',.\ ] 122f g:.-:'.“\.".:. E
.
48 F 3 18 . E 19 " M ey " 12 " N hamay "
* * + * * 1.75 : L L L L -1500 -1000 -500 0 500 1000 1500 -1500 -1000 -500 0 500 1000 1500
-1500 -1000 -500 0 500 1000 1500 -1500 -1000 -500 0 500 1000 1500
149 IS BRI S R R 132 R S 14 e 18.5 e e
. nf ¥ ""J.'g : ot et .
3 e -
145 ., 125 F * 3 135 F ." ':~o.\ . . »
<°\ . « *N - ~ ; . -, 18 F t 5 M b
= -~ .
T 14aaf . et ] 8 nf K i1 8 : X o Slenp e,
z * e v ‘s E [y b P = e »
S . o -
Oﬂ ‘e -, b ... > .0 *e S o .‘ ; \-:ﬂ # * v‘? T .ﬁ. ‘."o .
[ . * . h -~
EN 143 ..n.. ﬁ."~‘:\o.. : : nk > i N " . N 175k . '.‘.'o. ® se =
. . - .
* e, , ' 105 F % 3 12sr v-’fo". o ] .g..:'-. P ...
142f .. p 4] o ., 0,
:o 10 F ‘f:‘:::...:‘ v 17 . “ee -
. 12 . L . N 2 L N N . X N §
14.1 L + At + 9.5 L - x s — -1500 -1000 -500 0 500 1000 1500 -1500 -1000 -500 0 500 1000 1500
-1500 -1000 -500 0 500 1000 1500 -1500 -1000 -500 0 500 1000 1500
6.8 A ana T T T 108 T oo T T 5 . . - . . _— . Y ' . '
. .
67F A e L 107 F - 30 o
o * s . o, F @ e LA E 124 b -
no: Qoo o e, o. . ~ - - 2 .
X e . *] Jwsef e e 1 _ st Pt [
3; e %, *a P 3; o o8 %, o0 S S 122} ]
- -
<65F . S S0sF AT et e Te e 2 st B i 2
) ® @ et o 8 o 2® .’o eeds, o NS L) NG
=3 ” = e _ * . ® i . N . rd . N 12r 1
S 64f » i Cuwasfp A . S5k Y T
w . L . LI iren 118
. - -~
L 3 L 3 6F 2 e ’
63 o 103 . - .
. . . . A ) L . ) R -6.5 L . . . . 11.6 e + + *
62 102
1500 -1000 500 O 500 1000 1500 1500 -1000 500 O 500 1000 1500 <1500 -1000 -500 0 500 1000 1500 -1500 -1000 -500 (0 )500 1000 1500
x (pm
33 . . g . 17 T T T T T
124 . + . r x
-,
o& v e « .
32} geofye e 1 s . 3 123 g 3
LR Ene e » o... ’ ... ¥ Q'.\ N
;\; . .00.:.. ,.\; 16 F < .t” ee® 3 = . o .
$ 1k - o n S5 . . LIS -~ 122F . A P -
z o * 3 .. e e ° X . ’...‘V.
5 3 . = B g 28 S 9§ 121 F B A B
. .
“N 3 .: b .; .I Oi e ON * . l.o. Lo % eley, 0 ;7\ L .';.'. .
z L . ;\.0 Moo1sE e “'-" * ] 12F 2 *s -...'-
»
29 :. . Sl o:: . o 8%
145F . P o 1 1ok ¢ o 7
) .
28 ) . ) ) A 14 N i ; ; : 118 " . " . .
1500 -1000 -500 0 500 1000 1500 -1500 -1000 -500 0 500 1000 1500 -1500 -1000 -500 O 500 1000 1500
x (pm) x (pum) x (pm)

Figure 132. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2018 BS5&6A, which is a
diffusion couple experiment in basalt (Guo and Zhang, 2018).



T 134 T T T T T

T 2.05 T T T T T

sk Guo2018_BS7&8A : : . . - Guo2018_BS7&8A - <
. . RN d - b 2F -
Oxide components Y T s ] Eigen-components P o
o % Fe o o . * % o4
_ 2} A . . . 0" o 13F » “tv'.. ]
X D SRR e L T 196F o0 N 1 @ ¢ vR
= Ld Q - e o MO N * S . L NS A S 128k * * ]
2z s1f : [ 1.95 . & g’ e % . A} i o < ;
= l = . Fgsd e e Ny ¥ <°°, & % ® 3 5
* ¥ ~ 4 i S ° ) ™ - o '0“ . o126 F % .
o sof -’ 1 2 19¢ ® ," o %7 1 N 94f 2 v N .
& y o 2 = w ., < - ’."'.". 124} k3 ]
.
49F .V ".'.’K P % e ? %? . o .0 S . 2"
PV wee 1.85 F . * . * b 192} . . . 122 2 " 4.".’. E
* * A i 1 (4 i A 12 A A 1 l. 2 s
asf B
. . L . . 18 . 1 1 . . 1500 -1000 500 0 500 1000 1500 1500 -1000 -500 0 500 1000 1500
-1500 -1000 500 0 500 1000 1500 1500 -1000 500 0 500 1000 1500
145 12
T : T T T y LB T v 145 Y| : : : 21 v : T :
L™ Al
. o N OGN
T 118 F ve 0ty B 14k '~ 3 20F 3
144 F - B [N N A
> - 19F 3
? $E S . . SUSE 2%, ¢, 1 ~ s} 2 i -~ .
SRR TE] UK Y TS S ) . . . S * S s} \ E
= . :"""’-‘ o . Enal S < bl P I B E] ) i £ [
i - LN, o AL L Gl s = 17} LS 7
O, ua2f o s, . 1 © 2 % N N \
= W 0%t h T o o £ 125 * ]
= R NIV S = 12 i) . *J, 16 F a 3
e N = -,
141 F ¢ s - 1 ® 12F TN 4 15F Kw 3
. . r . 1 %
1S ; i : : ; ' : : ; ; A
14 L L L s L 108 L s + + L 7500 -1000 500 0 500 1000 1500 -1500 -1000 -500 0 500 1000 1500
-1500 -1000 -500 0 500 1000 1500 1500 -1000 500 0 500 1000 1500
8.5 . : : : : 109 : v ; . .
. 2 T T T T r 135 T y T T T
ol ‘ﬁ\pN":° 3 . ﬂ’l“.h.
\ 108 F ] S3F 3
13F Ca T 1
@75 - .’. 1 & - at g P ’.' 3 o~ -'s‘ <
<3 ~ —~
£ 7t i w07t ¢ . AR 1 £ sk X st ]
: \ £ RO B ; 13 A
< -
Q 65F . 1 Ciosk o Seeeg ¥ 5 NG 7 i "
g" \ 6 . LB w7 N : N 2p P
.
! R I I |
. 105F Ve . PP % sk E
= R "V .M A R ; N
" . . . . : i g 9 . ! 1 1 1 1 1 1 . 1 L
5 104
1500 -1000 500 O 500 1000 1500 1500 -1000 500 O 500 1000 1500 21500 -1000 -500 0 500 1000 1500 41500 -1000 -500 0 500 1000 1500
33 1.65 . - - v v X (pm)
126 T T T T T
16F * ] .o
32F b ®e 0
155k 3 124F o 0% ® e e
& o ot e}
3 Mt 13 s} {1 £ a2} '-}' ]
= 2 T Nrey
(@) .' ..\ .
~ 3l ] O, 145¢ i < 3
2 - N 127 . S g
14F 3 .
.
29 :o\ b 118} :.'y. p
L 135 F ] -
. . -
28 i 1 L 1 1 13 1 A 1 L i l16 A A A " "
21500 -1000 -500 0 500 1000 1500 71500 -1000 500 0 500 1000 1500 21500 -1000 500 0 500 1000 1500
x (pum) x (pm) x (pm)

Figure 133. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2018 BS7&8A, which is a
diffusion couple experiment in basalt (Guo and Zhang, 2018).
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Figure 134. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2018 BS9&10A, which is
a diffusion couple experiment in basalt (Guo and Zhang, 2018).
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Figure 135. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2018 BS11&12A, which
is a diffusion couple experiment in basalt (Guo and Zhang, 2018).
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Figure 136. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2018 BS13&14A, which
is a diffusion couple experiment in basalt (Guo and Zhang, 2018).
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Figure 137. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2018 BS17&18A, which
is a diffusion couple experiment in basalt (Guo and Zhang, 2018).
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Figure 138. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2018 BS19&20A, which

is a diffusion couple experiment in basalt (Guo and Zhang, 2018).
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Figure 139. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020 BS1&2B, which is a
diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 140. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020_BS3&4B, which is a
diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 141. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020_BS5&6B, which is a
diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 142. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020_BS7&8B, which is a
diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 143. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020 BS9&10B, which is
a diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 144. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020_BS11&12B, which
is a diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 145. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020 BS13&14B, which
is a diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 146. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020 BS17&18B, which
is a diffusion couple experiment in basalt (Guo and Zhang, 2020).
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Figure 147. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Guo2020_BS19&20B, which
is a diffusion couple experiment in basalt (Guo and Zhang, 2020).



57 T T T 0.82 T T o T T T 99 T T T
Wang2020_Pyx3 o ™ 5 Wang2020_Pyx3
4 - - .
56.5 Oxide components 7 08 p . e@ o oo L Eigen-components 9.85 i 5 " 4
- > . o em o = 235 3 . .
- ] » . 4
g 56 ..'. § 0.78 pe e o o o @o® sccen - ;\? § 98 l.' '.\. - c.'.
o e LIRS * oo -mmee o o £y = 23 b L . .
Z ossshy s S T . i1z z Z oorspetd W, %L 0000 e ]
2 ‘¥ _ o o.'..# ~ (076pe o scee o * o e - e o h. " ¢ e o .‘
* R -y oofoy ~ — 225 - ~ [ . 00 L) o
N e S ~ ~0.':'.‘ (@) o se® om oe o N N » 2 % “
9 = . '.. ] ; 074peem o @ o o . o o - 22 B Ll o * e.e et E
“ ¢ - b eoe I = ¢ .’ .0' -
545 . . ombe e e ] 215 3 ) § o %% o . 3
. .
54 E ° 21 L " N 96 . - 2
L L L 0.7 L L Il 0 500 1000 1500 2000 0 500 1000 1500 2000
0 500 1000 1500 2000 0 500 1000 1500 2000
195 . . . 9 . . . 1 . . ) s . ] .
42
19 1 8.8 b \d 3
—
3 a2 —~ 1058, o 4 = p
T 185 {1 Sss6 {1 8 : R
Z z = ‘. 2
) ~ = 0{ = E
= -~ -
O, 18 ] Q4 1 N e N
— = L ol 4 3
< o'.'..‘ '..Q".c *Reed
175 ] 82 4 oo e ]
.
95 L L L
17 L L L 8 0 500 1000 1500 2000 2000
0 500 1000 1500 2000 2000
52 T T T 9.1 T T T 25
. . T T T
5 E ok .o 3 ’ o
be 7 e o . * . : :.’."‘ .
- . * (] 3 3F L) -4 -
~48Fd 3 = 89 CHTE O, RS S
Mt Suls ssen e ] o e &
E 46F q.' E "E LAY 0et e 0 S e\: 35F '.-'. 7 S ]
N e, 87k O o * ® 3 s, g
& = Paoee® Cee » 2 2 3 r
Q a4} ‘e ] (o) e e, o *, Nt selle S
%" & 686-"..". . . 3 N 4p o\.t. 3 N ]
L * . P o
42 F vy - . 3 8
s . croce : e ;" ] ]
r o ] 84k 3
LY ] 3 1
i A . . A . A
38 . . . 83 n - - -5 82
0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 2000 0 00 1000 1500 2000
08 . . . x (pm)
. 102 T T ™o
. L] e o
075 n.o -~ o o v . . ] »
P 0 & 00 oo w0 . . 101 F . . 4
? E ~ 4 : ..n. '.. .'... ....... .....: . 3 . . ‘ 5 *e
. o
é § 0.7 -.: : : . .: o-o - ~ .".. .v'. - 0%
é/ E 3 p .. . “. = . e, = o0 - o\o lo ..‘ (o2 | i 5 3
o be . .o = L R | * o 0
o @) 5 . e . L
p ] Tnosspe e 1 F ol * e - ]
Z N * N : [o. LY o* oo
.
28 ] . b x
06p b 98 F ° p
275 E b
2.7 . 4 4 0.55 L . . 9.7 - - -L-
0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 2000
x (pm) x (pm) x (pm)

Figure 148. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Wang2020 Pyx3, which is a
lherzolite dissolution experiment in basaltic andesite (Wang et al., 2020).
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Figure 149. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Wang2020 Pyx10, which is a
lherzolite dissolution experiment in basaltic andesite (Wang et al., 2020).
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Figure 151. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Wang2020 Pyx26, which is a
lherzolite dissolution experiment in basaltic andesite (Wang et al., 2020).
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Figure 152. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Wang2020 Pyx21, which is a
lherzolite dissolution experiment in basaltic andesite (Wang et al., 2020).
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Figure 153. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Wang2020 Pyx27, which is a
lherzolite dissolution experiment in basaltic andesite (Wang et al., 2020).
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Figure 155. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Wang2020 Pyx20, which is a
lherzolite dissolution experiment in basaltic andesite (Wang et al., 2020).



128 T T T

T T T 1.35 T T T 215F T T T
s2F Wang2020_26WO01 E Wang2020_26WO01 B A
o - . - L . - K ]
o Oxide components 12 .-, 21 Eigen-components .
2 F . o 7 R 1 0’ 3 4l *°° 3
@ * g0t ¥ o 125 F p :.o.',.- & - 20.5 .\"o, ' Ty e o
S sik ° R 1 o o” X * o' S 22t 7
E . \.‘U' g 12F oo, * 3 % 20 "J E ; 12. o
* Sosf w AN i ot ~ 195 o NP Ve,
A - o - - B
oN .0..4. ON 115k ::. 3 N ¢ :." N ...'-.
= SOF % & E "[..' 19k LX) 3 118F ® J
w E L 3 LY "
o, W 1.1 i Ve . @ N,
95k 3 185F @ 3 16 "~ E
105 F b L W
ol 3 . 18 s 2 s 114 s 2 «©
. . " | L L . 0 500 1000 1500 2000 0 500 1000 1500 2000
0 500 1000 1500 2000 0 500 1000 1500 2000
6. ; . . : : -
165 .'.' HEE e p 18 T T T 30 T T T
s, e x L.
16 F - . .
. . 174 e 28 F o b
. -~
S e l' & e . ® .$.
S 155F 1 2 - . y
< T 2 ! S b P 1 &6} - -
z = ooy k> e, L .*\,
< . z - z ~ =
PO b o 1 = o, N A“ < (o)
ON o % * N IS F ] N 24} ™ ]
= RRVE ] S 1 &£ osf ‘_. . .\-\ N,
a -".". 14} ., ] n} L. ]
14 fo ' 3 ..'uo Nﬂw ““us'
we g o oo
w0k . * 0". i 13 " X b 20 " " "
135 1 1 1 : . - 0 500 1000 1500 2000 0 500 1000 1500 2000
0 500 1000 1500 2000 0 500 1000 1500 2000
14 v v - 8.1 : r T
10 x . r 12 r T T
.
.
3F . E ¢ - i
* bl . b 33
N : . . 2r o A ] Ty ® :
Suf % i & .. T ~ 3
° O —~ . .
< '\ ST T79F e e i .P' . p e\e 14} ) n e\o 1k 0\. 2
z E » . . et Lo § . b o e
5’ 11F ‘\\. 7 S L R ,' . < Ll E %,
g, \\ Qrsp e o, o % {1 N6} ..v’ 1 N wosf . ]
10F E &) . . o
. v
M\ 77 .~ 18 . 10 "..'.'*.. .
o - - o - - 4
oF -», b z . . N
4 0
. M .
& i : p 7 2 ’ " 20 1 1 . 95 L . .
0 500 1000 1500 2000 0 500 1000 1500 2000 0 300 1000 1500 2000 0 500 '?00 y 1500 2000
26 : . : 035 . . v XA,
. 10.5 x : .
. .:'.a .'o . .
<°\ . ® = ‘ee . .
eg 22k .".. 1 = S e e ~ 103f " 3
., 2
S oo 2 oash = ] °§ 102F " & e 3
e o o “ N L . ®
o 2k oo e ~ o ™~ . .
L] . ‘e ® 104 N 2 o .e * ® 9
z %o < e 101 F LI SRS IR 3
o 5 ] 02f ee 1 e A ey
- LYY ‘ . 0k U e Po ° - . 3
.. . o
l-6 1 1 1 0.]5 L3 ' 1 1 9.9 1 1 d 1
0 500 1000 1500 2000 0 500 1000 1500 2000 0 500 1000 1500 2000
x (pm) x (pm) x (pm)

Figure 156. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Wang2020 26W01, which is a
lherzolite dissolution experiment in basaltic andesite (Wang et al., 2020).
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Figure 157. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Wang2020 26W02, which is a
lherzolite dissolution experiment in basaltic andesite (Wang et al., 2020).
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Figure 158. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Wang2020 JWO03, which is a

lherzolite dissolution experiment in ferro-basalt (Wang et al., 2020).
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Figure 159. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of Wang2020 JWO02, which is a
lherzolite dissolution experiment in ferro-basalt (Wang et al., 2020).
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Figure 160. Concentration profiles of oxide components in wt% (left panel) and eigen-components (right panel) of BS43&44A2, which is a
diffusion couple experiment in basalt, conducted in this work.



