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Fig, 1 Absorption spectra of Povlen type hydroxyl-chrysotile
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Table 1, Chemical analyses of transitional metal ions in Povlen type hydroxyl—chrysotile

FEI.O' FeO MnO NiO CT],O‘ Ti03

1,62 0,13 0.03 0,10 - 0.05

Fe* g7 RT3d° Birdld, SE¥ERTFIU F AR, L HHKRGH, e WT-AM
ARESR, Hit, BE—THEAWKT. i, ETHGEE CT,) 5ARMN =8 #X
BZAMHERRKT. SBERERMBGMER LR ESIZRL R G Fe* BT 0 KEH
K, DERAEIIEMHIRG, BwFERE?2§,

HFEEA PR Fe** ol EWMAREMOEERFES HALE, Fer* b b &\ EikhL
i, MAmKRSNEEEXRABEA, FEHit, 230H 16000cm =" AbH:5H i % & B 17
MABRBRBRES LA | Fe* ~>Fet* HFBERT (X 2).
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Table 2, Trausition frequencies of iron ions in Povlen type hydroxyl—chrysotile
and their assignment

_.‘."‘-H...‘_‘_‘-h ) &Em$(x103‘:m-a) H K H*
. — W W K
. gl e NEREE PO ¢k fr
Fet*, A,(S) —> 3 T,(‘G) 20,24 19, 42
——> 2 T2 (4G) 21,70 21,81
> 4A, (4G, ‘E(‘G) g‘} gg 23,00 23.00
——> $T1(‘D) 25,80 25.25 26,20
—> E({D) 27.48 27,43 27,43
——> ET(‘F) 30,06 30. 80
Fel,, §Ty(*D) —: SE('D) 9.38 9. 00
—> TTOH) 19,00 18,18
Fet*—> Fe¥* BB KRIT 16,00

* (UHHEM. W TFE T, £AB=633cm™!, C=3334cm™1, (D) Ami = 1300cm™!, (Dq)mmy = 578cm™1;
W FF*EF, REB=1000cm™1, C=4500cm™ (D) Amg= —900cm™1,)
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Table 3, Main absorption bands of infrared spectra of Povlen type hydroxyl~chrysotile
and their assignment

RO ® B R M #E (cm™)
3696

OH f{ 48 Ik % 3679
3638

AR 1074

Si-O {f 45 & 3h 1081
ER 960

OH # 3 613

Mg-O T 4b % H I 3 oo

485

Si-0 B B R B 443
409
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Fig, 2 Infrared spectra of Povlen type hydroxyl=chrysotile
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Table 4, Main absorption bands of infrared spactra of completely dehydrated
Povlen type hydroxyl—chrysotile and thelr assignment

% g it 3 |4 i £ cm™?
470
BREURXSTEY T si-O HphiRzh 422
400
Si-O M FRiFARD) 840
1030
Si-0 R WibRIRE) 958
884
G G ) 616
Si-O 3} #R¥§ i Rz 550
506
380
Si-O B@igiR3) 360
330
b A T Si-O (R 1080
B BIRiE

WAL 0 EBAT B /R MU LT, HEHEBA /A, BHRAI0ZERE
Co, JMEEERLL a-FedhbiMk, %352k (Lorentzian) 2% B /b FRLMALRIE, L
RERRAS .



B BefRe (Povien) BBRLFWEARIMEHS 47

it .

ﬁ I Fe),'\ 1
I-—Fe}?\'—l
Fe)
o ,
2+ i
A eE T 2

-.-. r—F :.;\__‘]
P

Y

e S B
B kS B

A 3 ERBRBEFELANEHE/RIY
Fig. 3 Msssbauer spectra of Povlen type hydroxyl-—chrysotile
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Table 5, M3ssbauer parameters (mm/s) of Povlen {ype hydroxyl~chrysotile and their assignment

14+ 8+ 8 +
FeAm FeAm# Femm 84 P 24 24+
Fet* [Fet* FeAwt/Fea FeaAnite/Femm#
s, |es.| r |us. |as| r |us. |es|
1,131 2,7210,14(0,35]0,77 10,21 )0,14}0,36|0,17 2,26 0,61 1,58

(F, LS, WAFERB, Q.5 AR H, I HRE)

X6 REEIRBREEARLENBHERSY (mm/s) REER
Table §, M3ssbauer parameters (mm/s) of completely dehydrated Povlen type
hydroxyl—-chrysotile and their assignment

¥R B R B E K B & 7 H B BB/ R H
Fc:u;ﬂt Femmk Fc:\;m
1.8, Q.s, ‘ r IS, Q.s, r LS, Q.s. r

0.48 0.97 I 0,21 0,20 1,09 0.22 1,00 3,27 0.21
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Fig, 4 EPR spectra of Povlen type hydroxyl-chrysotile
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g=2MhE R IR mME RS, mEEH (6 5 Wa, TIRIERIKWLESRET:
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Table 7, EPR parameters of Povlen type hydroxyl—=chrysotile and their assignment

alH aJ/JH
MnAm# Fe i Fegin Mnf\;?ﬂ: FeAm#
8 ’ A g 8 g A 8
2,00 ’ 77 4,26 3.97 1,99 i 76 1,27

GEv g BTy AMMNATEERT S, H0rA x107455)
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Table 8§, Discrimination among the NMR absorption peaks of Povlen type hydroxyl—chrysatile

REERE | ERAERW(x107¢5) | BAXREC i 5
=T 0.9 121 AHEABHERANER
w oI 3.6 694 Mgt —0.(OH) )\ Tk |- OH E2 Hk A9 ITAR

£ %I 11,5 805 Si¢*—O, [ fk_t OH F2 (R i Rk
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£ 9 ERBUBEARYLAPH,0*, ALO, §1Si0, L EMTERESHBIEBENIER (%)
Table 9, Comparison between chemical analyses and theoretical values of H,0*, AlLO;
and SiO; in Povlen type hydroxyl-chrysotile (In percentage)

H,0* AlLO4 Sio,
s oHE 15.00 0,25 40,00
] 4 =] 13,00 - 43,36
1 R

RROLHEIB T &R (R2) B, BIRE WBRIEFRIAKHR BOLH (B1) &h
Fe'* fFe® i{-F Ay dh Bk LA B Fe* > Fe* (i BT 2 Ay WMLl RILRL A SHBR it sy
PB4 B s il b AR R XA AL A OB . RIBOETE (B 1) R W E BRI K
WHLT 16000cmit, MEALHBRAH R1)IRWERFe >Fe'* BRI,
Bk, BERBURESELAMGERERRRTIMNFBRT. B TRERKT T RXH
GRS, Bk, ZELAREARE. UTHWRRMF KT HRGRT, hTHRRE
WRyAE, RARERMZELAEHREHER.

W RBOEE, B ER/RIE A T R OB, BT B R R R R
ek, EETRBNEMEE. WHRERRNA, RBLAPRMNEFFe MFe’, HhFe
B R ERERD A TAELE, TiFe® # MEEa & 38/ H kAL E vl & 80w E (&
2, £6)s Mn** AR EFNAEELE GRT7). XEHTFFe (0.83 L)FMn**(0,934)
MR FERK, FEZERBRAL GEPETFERDH S (0,394) B&K. HBHER
AHRE R RE IR R LA h Ferin/FemufilbE (B 5)EEM, XL G HFe
HFERSBNA\TGLE, BEHFe " BTrEZBEATE—~EBENERF2M.

BHERHRCTRBEREEREFRLAY R RFRNERE B. Fer'/Fe' iy
PelE (R 5) %M, BRBEBELLL AV BB EF A3, RAZELARERIRKS
G754:08

WY IR SRR KB R R T g A b bRt ER BT M OH & MM BRE
B BMBOEEMEMLGER ST (R2) KB, EFREL X HREH, Fe B1A (‘G)
SMECGRRM IR, RiiCRERRABNAER G, ZFHRARFHHE BRE
RRATERREBREL R ARBE fFe* —O0,(OH )\ E#fFe —O, MM & f Ay fxt #rik
S, LA RRLINERFRCRY, RTESRFFHREA E RiRDRZEH 0, X2
M TR A & #E b S —O, W A H R RCow M RRMMEE. Ad KB LTI
LALIMEMFREREY, KE RRFoREANTHRRHBEH GR3), IRV
Bh S —O, B TCov MHARARERMM A, 7[R oL T WRE S 3 FO B 5T
BR (4, £7) KU, BREDBELFREIAT Mn* BTHREGE T4 WA B
Wi, kB & oy Mn**—O,(OH), \EHREAIE T HX HREHHRE, HEkh
B EFe® iR R AW B A% e, Bifd, IX%EECE &% b Fet' —O, W EHA Rz
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Abstract

Povlen type hydroxyl-chrysotile is a mnew variety of Povlen type
chrysotile, whose absorption, infrared, Mossbauer, EPR and NMR spectra are
reported in this paper.

Experimentation shows that the absorption spectra are caused by
crystal-field transitions of Fe®* and Fe** ions and charge-transfer transition
of Fe**—>Fe®*, the infrared spectra by stretching vibrations of OH and Si—O,
rotation of OH and bending vibrations of Mg-O and Si-O, the Md&ssbauer
spectra by Fel:,,, Fel)i,,, and Fel: ., the EPR spectra by Mnj},, Feli, and
Felt.,, and the NMR spectra by pipe water in fibre and OH on Mg-octahedra
and Si-O tetrahedra, It is also demonstrated that, when heated to 825,
the structure was destroyed and forsterite phase formed,

In addition, this paper interprets the color of Povlen type hydroxyl-chryso-
tile and describes structural environments of the above transitional metal ions

and OH in this mineral,



