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(H)
(0.32X10 “m),
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o 92X 107

M +H =—M'H
M +H=MH
M'+H: ==M'H.
M"+2H =—M"H,

V4

oM "+3H, =M "H,

" /A

M +3H=—M H:

"

M”20, =—M "H,

"

M " 440 =—M "H,
. M =1Li K, Na, Rh. Cs. Au. Ag, Cus s M =

Be.Mg. Ca. Sr. Ba. Rz Fe. Ni. Co. Cd. Zn. Hg.

PGE;:M "=As. Sb. Bi.Cr.Al.Ga. In.Tl.Sc. Y. P.

N.REE;M "= "Ti .Zr.Hf .Si.Ge.C. Sn.Pb; FGE=
; REE=

AumAgn + o 2 nH2 Aum AgnH{ m+n)

Au,Ag, +(m+n) H =—Au,Ag,H )
2AuSh, +7H, =—2AuSh, H;
AuSh2+7H = AuSh:H
2AwBi+ 5 = 2AwBiHs
AuwBi+5H =—Au,BiH;
2AuSn+5H, =—2AuSnH;
AuSn+5H = AuSnHs
FeNi+2H. = FeNiH.
FeNi-+4H = FeNiH,
FeTi+3H, =—FeTiH,
FeTi+6H =—FeliH,

(2) (M)

C0+3H, =—CH,+H,0

200 +5H, =—C,Hs+2H,0

300 +7H, =—=C;Hs+3H,0

002 +4H, = CH4+2H20

2002+ TH2 = C2Hs+4H20

300,+ 10H, = C;Hs+ 6H,0

FeO+ 2H, =—FeH,+H,0

Fe203+ 5H: = 2Fel>+3H20

Fe304+ 7TH: = 3Fell>+4H:0

FeTiO; + 6H: = FeTiHs+3H20

FeCr,0,+ 8H, =—FeCr, Hy+ 4H,0

(3)

2C+2H.0 = CHs+CO2

3C+2H.0 = CHs+2CO

4P+3H,0+30H = PH;+ 3H,PO,

CaC,+2H,0 =—C,H,+Ca( OH) ,

4REC,+ 6H,0 ==2RE,0;+3C,H,+C,H;

S8REC:+ 12H20 = 4RF203+2CHs +6C2 Hz
+C2Ha

Ca; P, +6H,0 = 3Ca( OH) ,+2PH;

NasAs+ 3H,0 =—3Na( OH) + AsH;
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CasN2+ 6H20 =—3Ca(OH) 2+ 2NH; xCsH1206 = 3xCH3 COOH
(4) . CH;COOH ==CH,+CO,
Mg, Si+4HC1 =—=SiH,+2M ¢CL,
2NasSh-+6HC] =—Shz Ho +2H: -+ 6NaCl 32
Mg Ge+ 4HC1 = GeHs+ 2MgCl2
2Mg, Get+ 8HCI =—Ge, Hs +4MgCl, +H, 1A.1B MH; 11A . 11B
M Ge-+ 12HC] ==GesHy +6M eCl+2H, MH:; 111A.111B MH;; IVA .IVB MHs ;
(5) i VA MH;; VIA H,M; V1A HM;

) VB MH, VIB MH;, V11B MH, ;
Bi' +3Zn+3H =—BiH:+3Zn" V1l MIL.
Sh*" +3Zn+3H ==SbH;+37n" " : PH; .
As" +3Zn+3H ==AsH;+37n" P.H,, PbH, . PhH,, Fel,.FeH, ( )
(6) . Ta(Nb) H. ( Ta, Nb)2H, SiHs+ SiHs
2NaH:PO: ==PH;+NaHPO4 SisHsSisHioSisHe SicHis B:2Hs, BiHo «
5NaH, PO, ==Na,P,0; +NaPO;+ 2PH,; BsHo . BsHio . BioH 1

+2H,
3.3

3A203;1+9H.0 = AsH: +2H3 AsO3

~+3H3A504 (D
(7) . .
[ —CeHi005 | +xH, 0 ==xCos Hn06 . v L

1

Table 1 Malting and boiling points of representative elementary substances and their corresponding hydides and oxides

[’C [C [C [’C [’C [C
2300 2550 B, H — 1655 —95 B,0; 460 1860
441 280 PH, —133 —87 7 P,0; 580
1410 2355 SiH, — 185 —111. 8 Si0, 1713 2230
848 1487 CaH, 816 Ca0 2580 2850
232 2270 SuH, — 150 —52 S10, 1127 1800
327.3 1744 PbH," 13 PHO 888
630 5 1380 ShH —88 —18 4 Sh,04 656 1500
271. 3 684. 9 BiH, 16 8 Bi,0, 820
817 AdH; — 166 9 —62 5 As;05 193 457.2
937. 4 2830 GeH, —165.9 —88 5 GeO, 1115 1200
217 684. 9 H,Se — 65 73 —41. 25 Se0, 340
3550 4827 CH, — 1825 —16L 5 Co, — 56

*PbH, PHH,

[ 11, 12]
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., 2nm 327°C, . :
1063°C5M, , Ag BH, +3H,0 ==AgH+H;B0;+ 3H,
: Ni*' -+ 2BH, -+6H,0 ==NiH,+2H;B0;
“+6H:
; . As ' +3BH, +9H,0 =—AsH;+3H;B0;
’ ’ +9H,
s ’ Ge' +4BH: + 12H:0 =G4 +4H: BOs
+ 121,
(3) Te*" +4BH, + 12H,0 ==H, Te-+4H, BO;
+ 1BI:
’ oL ’ (4)
A5253+12[ H] =—2AsH3+3H:S ’
( ) ) ’
2AsH, ==2As-+3H, : 300 =400 DC
NaH.KH, Li 725 C
NaH+H,0 ==NaOH+H, L 26100 ).
CaH2+2H>0 = Ca( OH) 21+ 2H: 3380 )
SiH,+ (n+2) H,O0 ==Si0, ‘nH,0+4H,
2AsHs + 02 ==As:H2+2H:20 ,
4AsHs + 302 =4As+6H:0 AaMbM ', LA
2AsH; +30, =As,05+3H,0 .Ag.Au.Hg.Pd.Pt;; M ;
AsH3+3Ag+ —AgAst+3H Pb.Cu- Ru. Cr.Mo. Si. W. Ni.Al. Sn. Co. Fe.7Zn.
2AsH; + 300" ==CuAst+AsT6H Cd.Ga.Mn; M' :Ca.Mg.Ti
A§-I3—|—6Ag++3HzO =6Ag+H3AsO3—|—6H+ Zr Hf\Y .Nb.V .Ta. RE( ); 0 a<l 08,

(21
Phi+HaS+0: ==PbS+2H:0 0<b<<0.7,0~CG< 095 .

2 23
2FeH, +4H,S+ 30, =2FsS, +6H,0 e B
2AsHs +3H2S+302 = As:S3+6H0
2SnH,+2H,S+30, ==2SrS+6H,0 '
SnH, + 2H,S+20, ==SnS, +4H,0 ’ o
; G SKZ Ge<_ Sn<_Pb, (M "Hs)
: ’ . —161.5C. — 111.8C. —88.5C,
NaBH, ASTLSETLUBT HE N 013G P As— Sh="Bi.
Zn' .Cd . Ph Ag VU .Ge' .Se L Tet (M "H,) .—87.7°C.
:Astz SbHs . —6p 5°C.—18.4°C. 168G S< Se
BiHs .HgHo . NiHa . ZnH> . CdH> «SnHs . PbHs \AgH. <~ Te<Z Po,  HM . —61C.
TIH; .GeH, .HaSe .H, Te, —41C.—2C.37°C,

[16~20(

, . < <
=< , , —161.7°C.—88.6C,
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—421C.—0.5 B2 Hs<< BsH << BiHio+12H20 =—4H:BOs +11H»
B5H9< B5H11< B6H10 ’ H _92 5 OC\
18°C.48C.63°C. 110 C, 4

,  B:Hs )
B4Hio ,BsHs  90°C,72 h
. BsHio 2. 3.
Table 2 Chemical composition of modern volcanic gases
H, CcO CO, SO, H,0
09 08 24 4 1L 5 5217 127
08 24 40. 9 4 4 43 2 83
28 03 46 41 831 51
L1 83 10. 4 71 3 89
[ 24
3
Table 3 Chemical and helium composition of some Tangchong hot springs
N2 C02 CH4 Ar He HZ 3HeﬁHe
AS I fio
1 95 25.33 32 41 034 0 63 315 75.5 459
2 90 71 23 10. 33 0 00 0 83 35 86 321
3 96 47. 67 42 38 0 04 056 52 2200 4 00
4 90 61 35 25 08 093 077 9. 6 663. 0 6 02
5 86 41. 83 46 69 103 056 129 4 802 0 5.01
6 80 38 08 5520 033 040 390 230 5. 46
7 92 54.75 35.26 0 33 061 41. 0 140. 0 5. 40
8 20 14. 52 80 13 0 00 018 91. 0 L3 7.18
9 24 62 47 26. 62 002 078 150 0 9.0 6 89
10 65 3235 62 89 0 01 040 33 93 093
11 71 36 68 62 51 0 02 042 70. 6 18 6 0 67
12 85 41. 48 49.71 0 03 056 128 0 50 Q0 69
13 88 0 58 97 30 0 10 0 04 7.7 128 0 5.45
14 845 107 9 38 0. 06 003 68 720 5.09
15 71. 2 129 97. 66 0 47 0 05 40.0 900 0 5. 89
16 825 129 98 31 0 45 0 05 50.0 400 0 6 29
17 9. 2 L. 86 9. 16 021 0.03 20.0 7500. 0 5 61
[25.26
10~ 12 s
2. 3 , H:S,
o 2
. 02 , 5
H, 0. 065 %
2 b
(ws %)l ’ B:Hs . N . 4. 5,
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Table 4 Components of the gaseous mineral fluid wrappages
H, N, CH, C. Hs co 0, H,0
1 590 818 290 <005 6 14 113 60 826 83 [29
2 423 12 66 339 <005 4.39 37 85 7867 [29
3 8 96 20 27 350 0. 00 6 35 2350 1072 1 [29
4 2 18 nd L 34 8 50 158 430 240 [30
5 0 48 nd 125 203 1000 1.0 240 1 [ 30
6 0 05 11. 60 31. 60 0. 00 210 100. 0 750. 0 [ 3]
7 2 34 nd 0 86 nd 520 13. 60 [37
8 015 26 87 11. 25 nd 493 125. 15 372 33 [ 33
9 9 02 nd 000 nd nd 691 [32
10 0 09 0. 69 0 39 nd 028 24.2 65. 8 [34
11 0 20 015 023 nd 078 189 148 [34
12 011 0 48 nd nd 018 345 114 [34
13 43 1 26 12 9 nd 14 7 9.5 17.0 [ 35
14 20 4 37 82 nd 9 4 100 332 [ 33
15 37 4 73 65 nd 21. 0 75 16 5 [ 33
16 251 393 0 49 nd 165. 85 564. 20 422 [ 39
17 1 76 257 028 nd 39 58 752 29 109 [ 39
18 277 L 50 070 nd 188 46 1257 36 145 [ 39
19 0 59 nd 0 14 nd 102 95. 71 383 [37
20 0 09 0 00 047 nd 001 241. 2 278 4 [ 38
21 0 08 0. 00 0 47 nd 19 23 873 257.0 [ 38
22 0 10 0. 00 1. 40 nd 962 605. 7 2303 [ 38
23 0 14 0. 00 093 nd 321 107. 8 2329 [ 38
24 0 19 0 00 2 33 nd 9 62 1888 8 487.3 [ 38
25 0 02 0. 00 L 86 nd 0.00 3133 396 2 [ 38
26 0 02 0. 00 093 nd 000 292 6 417.7 [ 38
27 0 04 0. 00 1 40 nd 000 3336 460 5 [ 38
28 011 L 56 000 nd 0 00 334 134 6 [ 38
13~15  (%); wy/ 10 °.
5 (#1/100g)
Table 5 Chemical composition of the gases in igneous wcks

Co, CH, C,Hy C,Hg C,H, H,
3270 140. 0 19.3 77. 4 122 355 2
3860 886. 9 57 47.0 40 114. 7
4160 3733 309 1853 379 154. 8
6380 2178 507 257.6 37 4 355 2
15100 168 1 141 66. 7 40 139. 2
2080 129. 6 19.9 58 6 4.7 3552
1630 109. 6 86 19.9 11. 8 318 5
2920 R 5 17.3 60 1 50 242 8

[39.
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Study on Hydrides as Significant Transferring Forms
of Mineral Formation

7ZHENG Da-zhong, ZHENG Ruo-feng
( Chengdu Comprehensive Mineral Deposit Testing Center, Sichuan 610081, China)

Abstract: Based on the discussion of the relativity of hydrogen and the origin of chemical elements, and the
foring conditions and physical-chemical properties of the hydrogen, hydrides, and alloy hydrides fiom the at-
mospheres of some quasi-earth planets, and in view of the gaseous compositions of modern volcanoes, hot spri-
ngs and mineral fluid wrappages, the authors deem that in the hyperbaric hydrogen-rich and highly reductive
environment of the deep inner earth, lied elementary hydrides and alloy hydrides. Such hydrides have much
lower melting and boiling points then their corresponding elementary substances and alloys, with highly diffu-
sive, reactive and fragile poperties. Moreover, they can transfomm into much distinctive gaseous hydrides, liq-
uid hydrides and nano — hydride particles, which can undergo extensive transfer during repetitious geological
events, till they reach the outer parts of the earth. As temperature and pressure sharply drop, oxidization
speed multiplies, and the acidity or alkalinity changes, the hydrides decompose, hydrolyze, oxidize, sulfu-
rize, settle down and enrich into various mineral deposits.

Key words; Elementary hydride; Alloy hydride; Trangferring form; Mineral formation mechanism
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