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Treatment of Chrysotile with Fluoride Solution under Pressure

Stable Condition and Fluorine Contents

Hajime SA1TO
Iwao YAMAI
Koshé OnO

Abstract

Chrysotile fibers were treated hydrothermally with aqueous solutions of NaF+HF,
KF4HF, NaF alone, NaF +NaOH and NaF+Na,SiO, at above the critical point of water.

As a case of reaction of chrysotile with aqucous KF solution at below the critical
point of water, decomposition reaction by which enstatite was formed often occurred, and
also exchange reaction between OH ions of chrysotile and F-ions in solution usually
occurred.

Being reacted with the solution of NaF+HF, KF+HF and NaF alone, formation of
enstatite was always detected. With the solution of NaF+NaOH, however, such the de-
composition reactions were ceased at above a given ratio of OH/F in the solutions.

The above mentioned results could be reasonablly explained by chemical equillibrium
between each species in the solution and the solids. This may also relate to the fact that
chrysotile was stable under hydrothermal conditions in the case of using water of near
pH 12 at room temperature.

Variations of F-contents of the treated chrysotiles were discussed with OH/F ratio in
the solutions as the same way of exchange equillibrium of ion exchange resins. Being
extrapolated from this equation obtained, it might be expected that 909, of OH in chryso
tile was exchanged by F-ions in solution of below pH. 7.
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Mg,(S1,0.OH)+ 2KF = Mgy(S,0g OH)s Fo+ 2K OH (1)



3 JEMFE T s 2 7 v BHEES O 45K 289

CTNRIEBAMBE D pH OBRp S b3 a5, L, A4 Y54 2 REBO T v HD
W5, CORMOKBEOBERIIEE SEZDONTOSEY, P FICBR~N 5 SIS
Mitd, AR U7 v~ 74 ¥ 9 ARSI RET BHEHEM DS B D, CORDD 7 v D
BERS H DB B, DEIC, WIC7 v (LYOEMEDH T v R 2 £ 4+ HitRd 3 DL
ISE S kb @ TREN R,

Mg(Si,05)(OH), +4 KF=24 MgSiO, +2MgF,+4 KOH+2H,0 (2)
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W W 7 iy X% [ 97 5
NaF HF A AR 1 1 HE B A Chrys. Enst.
{mol/) (mol/4) (br) (%)
1.5 0.5 2.5 — + e
1.5 0.05 4.0 — H ++
Y 1.0 0.01 40 95 ++ +
% 0.5 0.005 37 95 + +
0.1 0 4.0 95 HE +
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L 0.1 0 20.5 99 H +
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NF | E-mm | mmson A I S -

(mol/d) (atm-hr) (%) Chrys. Enst. eq./s.u.

0.75 350~ 4.0 — +H ++ —

0.10 350~ 4.0 95 " + 124

0.10* 350-20.5 99 H + 1.21

0.05 350- 4.0 99 HE + —

0.05 250~ 4.0 98 HE + 0.94

0.05 200~ 3.0 96 HE + —
H,O o % 350- 4.0 97 HE — —

* KF 1o & 5§
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% 35  EAHo (NaF+NaOH) s (250 atm-390°C)

Nal®
NaOH 0.10 0.25 050 0.75 1.00 1.50
® - - —~ ® -
0.10
e @ @® @ — —
0.25 0.52
* ‘ <
o o o D ® @
0.50 0.47 0.52 0.69 073\
N __.
N o
© e © e © @
0.75 0.46 0.45 0.72 0.80 — 083
© © o © © ©
1.00 0.39 0.33 — 0.55 0.63 0.66

O NaF % ko NaF 045513 mol/d.

O Prnmyhe X BEFIKE -T2 2 224 ORHINALLD, O c ol s
Mofeb DERT,

O FhEHRWBEYNICEE L7 v 0 L HEMAY D © mol 3,

# 4 & (NaF+NaOH) 5 & v (NaF 4 Na,SiO,)
VTR AT (400 atm-400°C)
1) NaOH #im 2) Na,SiO; #

- o Nar 7
NaOH Nal' (mol/f) NagSio, | akmolit]
mol/0) 0.50 0.75 mol/0) 050
® ®
0.010 0.10
@ @ ©
0.025 0025 062
S © ©
0.050 0.76 0.73 0.050 0.35
© e - _
0075 0.69 0.70
S © ©
0.10 0.63 063 0.10 022
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Mg,(Si,0,),(OH)y=4 MgSiO,+ 2 Mg(OH),+2H,0O (3)
CCTT =94 FidSoITiiEd 3

Mg(OH),=Mg*++2(0OH)"

Ky = [Mg*+*][OH ] = 3.4x 10" at room temp'®. (4)
T4 T OHERFELCHED pH EHIRT Ko, L0 106 £33, FiollAfizemmKic

M LS e pHIO fE &40 5, X o1 pHI0 PRI LT v i ) MR & Ef & O
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ZOAMMNCEAL L T B T ooy A FARRL, DXICHIREBESOAMIRED T v A2 4
1 boEMELRL, @WRTRENBETvay 4 bORBOAL S pH THMSILEE LD
EHBNB, Licha->TE)RoMEiis s LT Ky, 205 T ERlisks, DHEIC
7oALY = BRI X BIRMAMO SRS EZE AL B, ot @) REMBIC7 v k=%
UAMERLES, Tulbw S A vy AOBRERISRIKATEZ NS,
MgF,==Mg**+2F~ K, = [Mg**][F-]? (5)

D Ky OfE L THEE TP FRENESLMHTHA D
TR D 7 v #HA & I XD, Ko T Q) sl ERRicxElE A5,

Mg(Si,04),(OH)y+4F =4 MgSiQ, +2MgF,+4(OH)" + 2,0 (6)
(s = WK, = [OH"]/[F"]
chid Fko K, & K 5,
Kisy = {K/Ke, =02
ENBE, Lo lEZWETas, MAMOBHIC X > THEL T2V Y a4 4 v D
DT YA ELDBEREDONESNT v b= 7% v o £ 20ME UTHEREL, & 5ICEOH
D& Ry, £ LT (6) ROFH AL T 5 %€ pH kL, Keltk->TESE % [OHY/
Floksiio THMEIGEILEE 2, B3RBIOEA4EID, TR 224 b OARE R
L dso il [OHJJ[F-] ol T, Ko OFEEHE LT
K{s(experimental) = 1~0.1
EH B, cREF LR K &=L T3S, 4k K OfRBEEROLOTH B MAMTICE
WTHXLDIREE R RE CE-> TS, HULAYD Mg(OH), & MgF, oo bid kK &
BEMALBNWEEZEZTINTHEAD, Lo T, PrAFRPHOBAR—ICELTED
AN D,
A AEEREY — A X BRSO, A ZFHEBOENEA L0, PLEOESNSE
B TH b, LA, AREEEY — FOKEWPCHREL THRONT VA VIEERT AT EXD
REOKEA A VIC S TRAMOARBT ENBEHASNE, L LIOMZHLTH
WICHBE R BLETH B
2) REMOKBELTI VRLOTBER
RO 7 v O, KRGO 7 v 4 4 v SRR DK D% )

LTRFEEZITL S, 2o, (DRERBCocip@Eilshi s,

Mg(Si,05,(OH), + 2F - =Mg,(S,0,),(OH)s_ .o+ 2(OH) (8)
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{(1/8-R)—F}[OH"]

Ro =418 R —OHF]

T OWE, KD DN TV BT SRS E L, R i3 MadlSi,0,), %7,
L»L, COFEETTCHEFHPELBLELEBVOT, 4 & vZREIBCGHETEATHE LS
BRI ISEECEMA LT ORER NS, 8o 8 2 kshz b,

(1/8:R)—F+(OH) =(1/8-R)—OH+F- ‘ (8

{QBJQ—OH},K[KHFI
{1/8 R)—F} [F-]

]"n<1u:>n

oy, BIRID a BIO K 2RkDBEE, n=026, K=114 &1 2% (Fig.1),

ZDn OfF, €454 P REBOTHROMTHY ZYLMTHAS, £/, TDn &
K ooftiis & id pH OR WM TREIBAHA 7 v BHIEFICADIC LW ERIfERIC 5, L
Do T pH 7 FEE TRIMISHFTHVE L E TN, F=1mol/l & LT, WAMrhOKEEER
10% FIE & 15 % |

00 0.‘5 1.0
] —=og (0H7)/(F7}

Fig. 1. Relation between Fluorine Content in Chrysotile
and [OH }/[F"] Ratio in Solution (conc.; mol./1)
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EMIAIE SN, BB, PR ED, TR T pH 12§ O BIRIC & 5 KT CRERE M
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