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Su—1 300 0.5MHBO; (7.4) 500 1000 336 iR, |WERLT
Su—2 300 1IMH;3BO; (7.3) 500 1000 336 B,
Su—3 300 0,25MH;3BO; + 0,25MNaCl(7,5) 500 1000 336 YEER A
Su—1q 300 0.5MHaBO; + 0.5MNaCl (7.4) 500 1000 336 23008
Su—3 200 1MH;3BOs + IMNaCl (7,3) 500 1000 336 if
Su—6g 300 1MH;BO; + IMNaCl (7.4) 500 1000 336 Btk A2
Su—7 300 IMH;BO; + IMNaCl (7.4) 500 1000 336 5.5 | BlEEA, ELL
Su—8 300 3MH;BO; + IMNaCl (4.8) 800 1000 336 2
Su—39 200 IMNa;B,0; + IMNaCl (7.8) 500 1000 336 8 P UmEA
Su—19 200 IMN2B,0; + IMNaCl (4.8) GO 1000 136 9 b
Su—11 250 IMH;BO; + IMNaCl (3.4) 500 500 336 wAH
Su—12 100 IMITBO; + IMNaC] (0.9) 500 200 336 Wi, LA
Su—13 500 IMH3BO; + IMNaCl (7.8) 350 200 504 5 B
Su—14 300 0. 5MHBO; + 1MNaCl (10,3) 100 1000 504 Gud | B
su—135 300 IMIT;BO; + IMNaC! (1) 100 1000 504 Bod | dinridr
Su—17 300 3MHLBOs+ IMNaCl (7,0 100 sng 504 6
Su—18 200 3MELBO; + IMNaCl (10,7) 400 1000 504 6
Su—19 | MgCO; 200 3MH;BO; + IMNaCl (9,4) 500 500 336 i, iR/
Fe;03 100
Su—20 | 300 IMH;BO; + 1MNaCl (5,2) 600 1000 336 6.5 | 1§
Su—21 300 2MH;BOs + IMNaCl (5.2) GO0 1000 336 L oee
Su—22 300 3MH;BO; + 1IMNaCl (1.3) 400 200 504 6.5 | @D
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RRMZED) | ARAREEE | BB BBE | zpusrce) | ARARREL" | Do, ABE
d X 1 dk) 1 d (&) 1 d (&> 1 d (&) f 1 d &) 1
8.91 8 8.90 5 — 1.916 30 1.916 30 1,944 40
5.96 [ 5.83 10 - 1.884 5 1.880 10 1,886 10
£.47 25 4.44 60 4.47 20 1.843 11 1.840 15 1.840 10
4,091 11 4.07 12 4.10 B 1.817 5 1.815 10 —
3.214 2 3.20 15 3.10 5 1.783 3 1.782 5 -
3.020 3 - - —_ 1.710 10 1.704 5
2.983 18 2.97 50 2,95 20 1.675 3 1.676 5 1.655 5
2,917 3 - 1.645 2 — 1.620 3
2.823 50 2,82 60 2.82 40 1.604 6 1.603 15 1.593 2
2.765 — - 1.585 5 1.587 10 -
2.732 2,73 40 2,68 25 1.562 2 1.560 10 1.554
2.637 15 2.63 30 2.63 20 1.531 8 1.532 10 -
2.557 100 2.5568 100 2.57 100 1.514 11 1.512 10 -
2.468 8 2.470 20 1.498 11 1.498 5 1,487 10
2.430 8 2.420 26 2.43 5 1.426 5 1.404
2.281 5 2.276 — 1.373 5
2.227 2 2.230 — 1.336 5 1.350
2.187 2 - - 1.288 8 1.295 5
2,151 13 2.150 | 20 2.13 10 1.287 3
2.100 2 1.250 3
2,051 11 2.0350 20 2.03 5 1.216 10 1.217 5
2,010 60 2.010 60 2,00 | 50
» TR, CuKa, 40kv 45mA  R. 2x10°
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AL7D ama* Aalsl maa* Aal7] #ua* AC8) R
dyf 1 (d&) 1 [ d&ry | 1 [d&)| 1 Jd&) 1 [d&)| 1 [dky | 1 [dA) 1
B0 | 4.20 25 6.20 100 | 6.21 B0 [| 1.640 10 | 1.640 5 1.967 12 -_—
10 | 3.96 20 5.17 50 | 5.17 30 § 1.608 51 1.610 15 1.932 12 | 1.933 20
40 | 3.44 25 3.97 8 —_ 1.579 5| 1.580 25 1.779 12 b
10 | 3.21 15 3.85 20 | 3.85 20 | 1.554 20 | 1.552 20 1.726 20 | 1.728 30
BO | 2.67 100 3.32 18 | 3.32 15 —_ 1.537 15 1.690 30
20 | 2.49 25 3.24 45 | 3.24 40 J| 1.516 40 | 1.516 60 1.662 10 | 1.626 30
5| 2.38 10 3.02 40 | 3.02 40 || 1.480 5] 1.481 30 1.607 10 | 1.600 30
60 | 2.81 40 — 2,98 40 || 1.437 5| 1.437 5 1,555 10 | 1.555 40
45 | 2.27 20 -— 2,81 50 | 1.405 10 1.538 10
B0 | 2.23 80 2,657 75 | 2.656| 100 }| 1.370 10 1.510 14 | 1.513 20
60 | 2.175) 100 2.586 30 | 2.590 50 || 1.360 5 1.493 12 | 1.492 20
15 | 2.070| 30 2,533 40 | 2,535 60 § 1.35 5 1.474 14 | 1.475 20
10 | 2,025 10 2.424 75 | 2.425 70 1.426 6
5| 1.980 10 2.313 30 | 2.312 70 1,377 8
5| 1.800 15 2,202 80 | 2.202 70 1.338 6
5| 1.780 5 2.199 40 — 1.293 8
45 | 1.780 80 2,079 60 | 2,080 70 1.241 6
100 | 1.670] 90| 1.992 | 25 1,993 70
e EBRFKA{ CuKa, 40kv 45mA, R. 2x10°



HEam

BEEABRARREARN 33

HERONB WA AKLERE R,

2MgCO; + 2H3BO; = Mg.[B,0,(0OH) 3 (OH)

+ 2H,CO,

Mg:B20s + H,0 = Mg:(B;0.(0H)1(0OH)

HHARAWRAHERBE2PHBERDR,
RTBEIACESER, RARAGERLERET
BReAL L, MBAXEFHEBRERAWMRG
ER (#3), A4RMHABREHRTHER (DT
MHBRE (TC) ik, BESIVCELRELE
ik, B KAk, X—RAGBEXREHRSE
LABHBATHE (@,

_— TG

s /""“'L,_\f/\ﬂ_gg__“

™~

N[z

o //’\\J “‘!

1 500 % T C

Bl 1 ERANBMRAHER (DTA)
MBRRE (TG) hE

= BRAKERM
RER R LE K

BHERERMBDESITRITEBHH, b
BEAERNBENEENERNAY., B, K
B (BB ERIK A B, Pt = Pur,o+ Poo,)
PARISHAMMES, ERNMHARKREET,
REAERMBENXGEER KRB B & 4 4

(ML) MKRMMERE. Eh, @3l
RNOTAHMTILAN,

1. B R AR TEMERMA AR
. AKREREN, & BOJ™ My A ¥ ¥ AT
MgCO,, ZERE KT A RILFBRN MR 4.
RESRERT | B/RHMRERARARARRS
MgCO, KB A BB RBRA, HMBEIT 1 BR
MR MM S MgCOERIRY, ERRBEAN

RERDAGHTREAREZOMERTRBE, X
ALAMH:BOsJE # -5 MgCOs T Br ¥ ) 464y 57 36 WF
B, ERERDMBNHLES—ER, W BOI™/#H
RERRETHRERORRERSHMA, BEK
KU REER. XA EEERERDANE R
BWANLEREAPRUE, RMLTAEWA
5 H:BO i fE F 4 R R0 1Y I R AR T,
2Mgs(BO,)y + 2H,BO; = 3Mg,B,0; + 3H,0
BT WS Saath h TS, ROLEAER
MgO - B;0s -~ H, O RSB T — logasol M,
BARNEBPY—LXBER, ROTUEERD
EH ik HEm RS, ERNMAE 2> X8 5,
MgCOs 2 Bl Pu,oft— Y, HHEHIBETLAR X
M KRB EREB T-logmuyeo, B L, BHERE
& B RERE ERTR A RN XA (E2),

TTC
Puzo = 100D

logm y. g0,

B 2 BRAHRET-10gma,no,7 A
(OREASu, « PHEKo, O WP ES2)

KBERERY, ERMNMKBERS, RE

BEHABERREA, REFLEN & R WA
MRRRPBEEEZE LNIRBERZ 5 TR

BD) , REFM RBEAGHER, ERESEE 4R
TREMHBRROWBESY (BR, mBRRNA
ARBRAH PR A P RAFe0,, N2 R ™y
TR TSRS HE, J. U.1a6uaaa ¥4
H,BO;"EFe**{L AR LIt 5Mp L& E A%
Fl, Hit, EWE®ETH Fe** FEM, BOI-R
B 5Fe {tA, BAERMASKS . RIOEMN, W
BRI HB R A RBELERER D,

2. EXAHRTERHERT . ELAL LK
WM 4, £ MgO-B.Oy-H.OK R bR EM
Pty ERMNHBMKBH, HA X XE Payo=
1000bRt, RALBENS0CRERM, AHBRT
BEA, AARRRARKAEARRGT N
WAH, 7E400ER1 450 FHRRANARE, 450T



34 2 5 ¥ Rk

Bk

DTREARBERMELTO. A st 7T L4,
WSICTMERRAREN TRAR., KTFX A&
KT, RRAWNSAZRREALERTHER
WA,

Mg;B;0; + HyO = Mg,(B;0,(OH) ) (OH)
BREA—-WBRAKEREDREBHREARSED
REBE, #£Pro—ER, BERR T EMNIHAK%E
MREART. BXOEREBXBE, WHEEH
REXARKEX., NXRERTUXBREHERA
—MRAAH AT EHRGE (B,

s
1
8
600 .
4008

200

300 400 500 600 TC

ﬁ 3 lﬂ?&&ﬁlﬂﬂ@msﬁzos+ﬁgo=
Mg:[B;O,(0OH) ] (OH) 25 i gh £%

3. WRMPHA CO, b REHMBR ALK
MREHER, HBRRBRRWMRNUERYRBER
AR BRI K,

2MgCO; + 2H,;BO, = MgsB,0;5 + 3H,0 + 2CO;
BEAHRT CO, PEBMHKMT . ERNHK
RAHT, BERM Pro 8%, COLETEMRK,
Pim, ZEBRAIMRPR A MCO:0.33%, MMk#)5—

83, Mga~-L- (BRI ERBHET CO,

AR CHERhHERERK, Bk, ERN
HRR A TCOEEBEMTRAT 2 H.CO BA
B, Poo,dR/b. XBRRAZWR, 71000 BTRWENR
WR AR, MCO.RTRER, BEXEMERE
.

EFRERREGER, NXBRERRNATLL
W, FE/EHrEEEEHE (ABRERR pH=
5 - CRIMIRR TS A pH =9), RRAMEREM.

BLA, £ LAk, RO, FRAVRTR=
RN E, WAMKME., ABHKXET,

=. BRAHRESE

MAERBRAHMRRAERNRBENERE.
EhRbEEHE, BROTUMEZAEDRTIRS
R SHER R H R — 3R i+

MEBRERH, BEAA—ZRABYUHY K
Ho W, BARRA L RARERE R 4450—600
Ty RPREMBRIBEHSERE, BHRER
ARG R RO AL RERAEOHHR, AR
PRERED, BRERBERPLAAHALMHI
Bl XK, AERRPAHBIRMARSBRILALER
WRE%S, MAXTRERERA, Ak, £2W
HEPRARD-RAUME KD, BTk wi
WMBEBe, MAREEA, 4P RATNY K
HEMHENAZETETALRHEBRE, FRE
B frie,

BEABLE LT TRENRERN S, X%
MEREEERMBTRER, HRIRENEE.
XERHHRESAWMBRES S, M £AWBRA.
WRa%.

B RS, RTRERERAGHNRE
BiZRBWRE TR SN RRRL RN
WEERER. FLEURRERESWMN, Wbl
FREAMRE —EFBROREMEHHSRHRR
BRMRRE, XSREAHEFREMSEK. EN
BHEZMERBR. BEENEMERE, KK
R It & R4 Bk fE AT R T AN
R, mBRRAMBEHA. RERLELEE
REOHWE EEETRRMEHMRER. XERRAS
BWA, Man, RERanazAkE. Wik
ErHRREAZE D, FERES (A3E) B
AE—ZHBEAMALERRYfi. AEZESWIRE
AmMRERSALARERAH. 2REZERRY
g5t, ARz ERBABE2% R IERm#R
MRERE, BEARTRERERMN.

EXRTRAEMEREES, SEPHEL
AR Ik . XA B A SRR L il
Ml SERE P hBEREKBRE v & &

© hER R RBRAEHIH, MER, 1974,
IR EWE MY BB KT R E W R,
PR,



BaW BRAMHAREIRHE 35

A, BWAY%, NEEIHRMETERALEES
5WSey, MBSy RETitd, TERH
FirEpmEmanailad. BaEbilh, &
LA RUUBUD IR SR RIR BT 2R R 1 AR R
e T R ZE R 1.

EFRLIBRIHBRBERZUSMTHIRER
xksatt, HABTERTT WHERRBRES
#. HeSh, FXRBEEFEML. HERRIPRFER
SHRAFRHERABR, Fi—HEW. dTFAF
AR, FXFHRAALUZLER B L, BR/RB
E.

ero napareme3mncaX. 3BMO Buin. 2

3. FRM 1965, NEBRARALBREBRE
YR RAE. BB, BT,

4, Davis, H. M. and Knight, M. A., 1945, The
systern magnesium oxide-boric oxide. Jour. Amer.
Ceramic Soc. V. 28, No, 4.

5, 'puropres A.Il. u Hexpacos M. .
1966, BopaTh BHCOKOTeMuepaTypHO#l 4YacTH
cHCTEME MgO-BsOy-Hy0. Neon. Pyaumx Mec-
Topoxgernn T.s, Ne2.

6. Takeuchi, Y., 1952, The crystal structure
of magnesium pyrobarate. Acta Cryst, v. 5, p. 574~
581,

7. Watanabe, T. et al., 1963, Kotoite,

s8R Mgs(BOy) 3, from the Neichi Mine, Iwate prefecture,
1. Watanabe, T., 1953, Suanits, a new mag- Japan, Proc. Jap. Acad. V, 39, No, 3.
nesivm mineral from Hol Kol, Suan, North Ko- 8. Mrose, M. E. and Fleischer, M. 1963, The
rea, Mio. jour. v. 1, p. 54-62. probable identity of Magnioborite with suanite,
2. MlaGumus JI. E. lepnes H. H. 1963, Am. Min, V. 48, No. 7-8.

Hexoropni®¢ HOBHE NAHELE O CYEAWTE ¥

Synthesis of Suanite and its Origin

Liu Yushan

Abstract

Suanite, a mineral of magnesium borate, rarely occurs in nature. We have
studied the conditions for its formation and stability by laboratory synthesis
and hydrothermal experiments. The experiments were carried out in cold-seal
vessels at the temperature of 350-500°C and pressure of 200-1000 bars, with
MgCO; as a starting material and H;BO,, Na;B,O; and H;BOj;+ NaCl as reactive
solutions. Suanite, kotoite, szaibelyite and ludwigite were formed under these
conditions.

The experimets show; ( 1 )suanite occurs in a high-boron and magnesium,
low-iron hydrothérmal environment. It can be formed by reaction of MgCO,
with 1-3 M H;BO; or Na,B,0; solutions under temperature of 500-600° C and
pressure of 200-1000 bars. In the case of reaction of MgCO; with relatively dilu-
ted H;BO; solution and under the same P-T conditions, the product is kotoite
instead of suanite. ( 2 )Suanite is formed and stable at relatively high tempe-
rature(500-600°C)and may change into szaibelyite by hydration when tempera-
ture drops below 450°C. ( 3 )Suanite is formed under a low CO, partial pressure
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and a wide range of pH values and is stable when pH=5—9.

From the results of the experiments, it is considered, that suanite may not
be a typical skarn mineral. It seems most probable that suanite is formed by
high~temperature metamorphism of sedimentary formations of hydrous magne-
sium borates and boron-bearing magnesium carbonates. The hydrous borate mi-
nerals, when undergo high-grade regional or contact metamorphism, would chan-~
ge into anhydrous borate minerals such as suanite and kotoife through dehy-
dration. During the contact metamorphism of the magnesium~-carbonate forma-
tion, boron form formation iself and from endogenic hydrothermal solutions may
also react with carbonates to form suanite. Therefore, it’s reasonable that sua-
nite is formed by hightemperature metamorphism of sediments.
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