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AHERDRRRRYT Y, ERBNEREXSERERTHEEEATHEHR. B2
WEA%, B, BzBA, IEGH ALSIOs 22—, RTHE KL% SO Y|
o HERHBALSIOs Al,05-Si0,3; (AlO)AISIO, LA A FEALSIOSHA R Z R ET P+,
EHENMERES 56, YRBRHRUEL 456, MERGHRMLERE 6, ALSIO: 74
REMEERRTEEMRE, X=A2H4AZ ARG A BRMHZENRR/I, "TREN
ZRANHLEBERAER RS HOMEE L. mEREHEEL. RSEFEFHRHEETEF—
T RSB HE , AR S 128 £ %  Holdaway (197 1) Jl 13 By = A ;i AL-F501Cf3.76 10°Pa,
ARAMATHMLE RS KA.

— AEARKEH—-RER

FRBBEERAEPHRILEARBERLG, REEF, EPFTHFER, E5BKERR
BB, LAEHSANTIRENAGE —2 &R, REWE, KT Bhaa—Ta, R,
PR, MATAHLEE, EXBETTY 6a—RK 6, KK, 2V(—)=85-88°(x), Np=
1.631, Nm=1.637, Ng=1.641,

BFEE AN ST & & Si0.=37.19, AlL,O;=63.46, MgO=0.01, FeO=
0.12, Cr;0,=0.03, ¥4 FEEH162.05, WA ESEL Si=17.33, Al=33.3, 0=49.37,

A @A, ZiE#E Pom=D}, V=341.5 10""°’m,D=3.151g/cm*,Z=4, & RSH.

a0 be Co
F83Ls; 5.555(0.002) & 7.789(0.001) &  7.893(0.001) &
F84Ds 5.5618 A& 7.7880 A& 7.8882 R

—. mkEiiE

1. IARRRAFNBUEE

19244 MarkFiRosbaud Ml T AL KA M s BB Bz A8, METaylor (1929) E4RM
ETARRMSEW, 302F2)E, MEEARNHKSBurnsham fiBuerger (1961) F R3H404E
A REEHETIEANE, HEXKRE, BET Taylor IAHHEH2E D, wiAH
35447 4 AT, HAEmiupmE i mEE FR=5.7%, Siivola (1971) IR T akA
Al—OZ @@k M=A 2R FRARMHRER, Fingerfn Prince (1972) 2 A F17
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SHEERFFRAERBRELEH, WREBERKERS.

Winterfil Ghose % (1979), HAARRAMEE &G LR RALHHENR T HED
9%, Lishi (1979) fWeiss % (1981) Fi¥% JHATHF %, BT LHAH BRAMNERELE
Mn)—Ofl'.lMa)—-OH'qi‘Fi‘.‘J%ﬁ“‘“”o

EWMATRSEME, EENERALEREEPHIESRILEARKIET FANED
.,

AERRAEKR/MND 0.175%0.15x 0.425mm, B AWH LA, R, R RS R
CAD4—SDP34CH R A7 4H L (FF X2 NONIUSA A=) . RAMo-Ka §14%, & E45kV, &
B 20mA, BB RAW/20, WREBBERATHMO<IS . FFH 7, R4S, FHA
BoAso9A, HPIZ=36( M AEATIZA. EWREBETF R=0.027, I\5&E EAHK RE=F
PAERRTS AR, BDECRT & A RIER LAE H, H 44 JE H Btk Burnham 1 Buerger

(1961) BrillEly (R=5.7%) FE®, REB/NMRUSHITHTRESLRS.

2. ZEEHEE

EMEHGBR GED RN EFIEERSBABEMNEIHRENSEHW B 7 6 /K2
X, EEHSHIRPRETOFBENELE. AF ZBER X, B#E SRR BHEK
B, MERFREENEMBETERCHEFEEHBEARREDEFREBE, LREWR,
EXERAXBRELRPEEMEMIZITANERT, MAREHELTFEZEEGRPORFHE
BEBHE, REBASHUIFIRENE FR25%2 T, 8 Fx BE FiHiRE () =

® 1 BEEYRR

Table 1. Difference Fourier Peak search

%S AR E/(A%) X Y z
1 999.0 ' 0.779 0.4395 0.1016 0.6094
2 954.1 0.744 0.3711 0.2363 0.8125
3 879.4 0.686 0.5078 0.1680 0.6777
4 821.5 0.641 0.9824 0.4062 0.1172
5 762.6 0.595 0.0000 0.3887 0.5762
6 716.9 0.559 0.5078 0.3555 0.7109
7 683.6 : 0.533 0.5078 0.1348 0.5078
8 853.6 ﬁ 0.510 0.2871 0.2871 0.3555
9 638.9 ' 0.498 0.1016 0.4570 0.6270
10 629.3 “ 0.491 0.2695 0.0508 0.9824
11 598.1 ] 0.467 0.0000 0.1016 0.1172
12 688.5 0.459 0,1172 0.0508 0.0840
18 508.5 0.397 0.0508 0.1016 0.0840
14 505.8 ; 0.395 0.5078 0.0156 0.5410
15 502.5 0.392 0.3203 0.0000 0.4902
16 499.1 3 0.389 0.1016 0.0508 0.1528
17 493.9 0.385 0.1680 0.2187 0.4062
18 400.3 0.303 0.0000 0.4902 0.3333
19 479.4 0.374 0.0000 0.3379 0.7285
20 471.4 0.368 0.1172 0.0000 0.0000




#£2. N2Z) &% % %
Table 2, Table of N(Z) distribution
Z

BFREE | # B 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

N(Z)%
1 104 35 41 48 54 59 62 64 68 69 70
2 121 25 38 42 47 53 54 60 61 65 67
3 122 30 40 48 54 58 62 65 65 69 71
4 134° 24 36 45 52 55 58 62 64 65 69
5 123 23 38 43 48 55 60 62 68 69 71
¥ o9y 27 39 45 51 56 59 63 65 67 70
A BT 10 18 26 33 39 45 50 55 59 63
=Py RN 25 35 42 47 52 56 60 63 66 68

% 3. ABBABPRFHZEAAZNASRREGIHRER

Table 3. Table of positional and thermal parameters and their estimated standard deviations

¥ X Y z B(1,1) | B(2,2) | B(3,3 [ B(1,2) [ BW,3 | B2,

si 0.5000(0) [0.24602(9)|~ 0.25215(9)|0.0036(2) [0.00142(8)[0.00152(7)|0.0000¢0) [0.0000¢0) | 0.0001¢(1)
All  [0.2579(1) 0.0000 0.0000  [0.0031(2) [0.00242(9)(0.00171(8){0.0000¢0) [0.0000¢€0) |- 0.0010(2)
Alz  [0.0000  [0.37028(9){- 0.13901(9)[0.0038(2) (0.00148(9|0.00150(8)}0.0000(0) [0,0000(0) . 0.0001(2)
o1 [0.5000  ]0.1030(2) | 0.5998(2) |0.0086(5) [0.0020(2) [0.0016¢(2) {0.0000¢0) [0.0000¢0) | 0.0002¢4)
02 [0.0000  [0.4231(2) | 0.6372(2) 0.0037(4) [0.0021(2) (0,0015(2) |0.0000¢0) |0.0000¢0) | 0.0003(4)
03 [0.2606(2) [0.2303(1) | 0.8661(1) [0.0039¢3) [0.0022(1) [0,0019(1) 0.0007(4) [0.0008¢4) | 0.0007(3)
O4 10,0000  [0.0758(2) | 0.1369(2) (0.0032(4) |0.0018(2) {0.0018(2) [0.0000(0) [0.0000(0) |~ 0.0008(4)

EWFERBHEATET ALRARBO,

EHRIRER LT AU FREENEES A,
The form of the anisotropic thermal parameter is:

exp(-B(1,1)*h2 +B(2,2)*k2 + B(3,3)*12+ B(1,2)*hk +B(1,3)*h1 + B(2,3)*k1)) Estimated standard

deviations in the least significant digits are shown in parentheses

® 4. FREEBEF B SK

Table 4. Table of general temperature factor expressions — B’S

B(1,1) B(2,2) B(3,3) B(1,2) B(1,3 B(2,3) Beqv
All 0.38(2) 0.59(2) 0.42(2) 0 0 =0.12(2) 0.46(1)
Al2 0.48(2) 0.36(2) 0.37¢2) 0 G 0.01(2) 0.40(1)
51 0.45(2) 0.34(2) 0.38(2) 0 0 0.01(2) 0.390(9)
()] 1.06(6) 0.49(5) 0.40(5) 0 0 0.03(5) 0.65(3)
02 0.45(5) 0.52(5) 0,.38(5) 0 ] 0.04(5) 0.45(3)
03 0.48(4) 0.53(4) 0.,47(3) 0.06(3) 0.07(4) 0.08(3) 0.49(2)
o4 0.40(5) 0.43(5) 0.47(5) 0 ] = 0.10(5) 0.43(3)

and ¢ are reciprocal lattice constants.

EMRERSBBEMB TR ARIKEHN,

XEMa,b, c RESAERN.

The form of the anisotripic thermal parameter is:

expl—0.25(h2a2B(1,1) +k2b2B(2,2) + 12c2B(3,3) + 2hkabB(1,2) + 2hlacB(1,3) + 2k1bcB(2,3)]) where a,b
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Table 5. Table of general temperature factor expressions - U’s
U, U(2,2) U(3,3) uU,2) U, Uz,
AL1 0.0048(3) 0.0074(3) 0.0054(3) 0 0 -0.0015(3)
AL2 0'_0060(3) 0.0046(3) 0.0047(3) 0 1] 0.0002(3)
Si 0.0057(3) 0.0044(2) 0.0048(2) i} 0 0.0001(2)
Q] 0.0135(8) 0.0062(7) 0.0051(7) 0 0 0.0003(6)
o2 0.0057(T) 0.0066(6) 0.0048(6) 0 0 0.0005(6)
03 0.0061(5) 0.0067(4) 0.0059(4) 0.0008¢4: 0.0009(5) 0.0021(4)
o4 | 0.0050(7) 0.0054(6) 0.0059(6) 0 0 -0.0013(6)

EIAERSHERET A NKBH,
XEBrya,b, c RESAMERE.
The form of the anisotropic thermal parameter is:
exp (—2pI2{h2a2U(1,1) +k2b2U(2,2) + 12c2U(3,3) + 2hkabU(1,2) + 2hlacU(1,3) + 2kIbcU(2,3)}] where

a,b and ¢ are reciprocal lattice constants.

% 6. RFARDHGTNRER

Table 6. Table of root — mean —square amplitudes of therma! vibration in Angstroms

B & A M I N
AL1 0.067 0.069 0.091
AL2 0.067 0.070 0.078
Si 0.066 0.069 0.075
o1 0.070 0.079 0.116
(o 1] 0.068 0.076 0.082
QO3 0.071 0.075 0.090
04 0.066 0.071 0.084

0.051, A(F)=0.148, ZHBFEEARN:
axry ) =V'3 30 3,
h k 1

(—i{2n (hx+ky+1z) —a(hkl)})

NFR VARERAER, FkDAGRDEGHTELEHWETF, |FGKD|A EREHETFH
Big (HB3HE), |Faul AMNEHEFRBE (EA{E), otk HHEA,

3. HRHRPOHNE RE

FIRALHBESMORER, K2REHELTHOMKRER. A2ERH NGE) R BFRE
HI0~70Z [BIRI809 R AT M B B BN (DX ZIEE, RBAAIEFLITREHNZ) M ZH 4
LR (GR2), Wbl H AR O E IR,

4. FFNAREHEE

S5RFESEFHEDHAHRERT, EARBESAGT, RIDIFELAE, BEK
B, WRIMEE, ERFEREX, EBRWTRTEGSET, Ef OBAEREE 1 sind fH 34 N
FEHRA TR

[Fawl— [Fpy | lexp
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BElRPERFHEREERRDRDER, SEBRFELKFPHRDEE —KENSHR
AR, ZHMBREFERRENHEHHR, WK 3 TURABHAARERHERT, BIIFBRE
HERLEMBRRBARE, FRREHEERFREHNASI>ERIAHLUTILA KA (LKS,
4, 5):

PEE B B MR AR AR D SRR, RAMIHER, EHOREIHER R
BERFREEER X, ELARSI—O01, Si—03, Si—04, %R 01 HF &M
BERFKRE BA1,1)=0.0086, B(2,2)=0.002, —REERTFLBE~-BLEBAO,D
#1.06, B(2,2)350.52, S &£ mAEMEERTF 0.65, ERUHMNBHI Rk EERAS
ARTHHRDEE BB RPHERFHEDHHNEKX,

7e AlOa/\ T 8 R BE RO IVE ZhIR1E, AlLEFHIRIE B(2,2)2%0.00242, B(3,3)%
0.00171, —fiE B HF—BALLEFH B(2,2) =0.59, B(3,3)=0.42, % K& ME G
BEBEFHREKX, H0.46, EFEFLIO3 RAEHRH, HEmFERE BFRE Hoikh
B(1,1)0.0039, B(2,2)0.0022, B(3,3)0.0019 —REERFELR B4 &B(1,1)0.48,
B(3,3)0.47, ¥ & MRASEERTFH0.49, BNEABHE BT REHDR SHIFE, LT
i TREMRED,

RBBHUVEME>EREERERER, ATRFHMEZ), X BEMRTARIMER
VEEH R TEHEVRIEK, B=8~%2, BEHRELRNLE 6, RHEFRIRZHHY RRFAD
0.091, O1240.116, 03240.090, EfHiRiER I, MSURF B/MEHS0.066,04 AT 2
0.066, EIIAIRIERE/NI.

5. SHEGRASEN —RREFENERURA

AT REMEEHEN, NE1MRERRTLESECGT) THILZEQRFRIHEK
R FEEEFAAN. REPRFRARRLSEEHBRE TR,

OREAHEREAREGCOI RBUENBESIMKARHAMSHEH SiOJYHE MRS
AWEEZIAHWLE “HR”, e LETE B RETFF SiONEEORSI#RFE &
ErtE N, AIOHRMNAER, EMNUAEEAGCHBRE . AAWH B, —#5
—/~ STREAS A1FBRE:, B2 mGSoNN mik; B—#HOMRE=/A AL BE, k&M
(SiOy) MTE .

THAMRFLEDSI:0>1:4, BAHAZFTAN OMBLET Si, EMEHRENE
#hSi501, 03, O4kEEL, O2M 5P FAILIMARMBL, ALCO|SIOIMAEAWER,
ESFERANLEELYHAET, ESaH THEHLRMH “SEFIAEF” REARF. B
FRALEEHER, nRI2HARTFELKERST, WARF-AEFOHRIERX
3, PIBFATRILAEEMNET, ERARF-ARTFERML, SIRERERMHMK, ¥
SEERERTHXAMEH0RE. FETFHENEE, SEANERLRS6, FEARIS6, =
mAEs, BIRALSIOMBEY W, IEAHAANOFH—A 02 HARBKEESIOI AR
F. Rt LEAN, EHFAYEANORBE, Z—LHHAINE A O E AR
RAAEALERZO2, 03, 04, EELHMAETFSIFMHO4, 03, Al2 RHEL,HO01, 02, O3
B4, S5SIER&ROL, 03, ARSANBE ZEiFT02f03, M Al2—Si—Al KR £ilid03,

HANEES 5 BRAMHAL—ON\TE#K I AHHAROIMOS, 5 6RAMAL—ONERK
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A 1. gEAaksn
Fig. 1. crystal structure of andalusite
NI AHFHATAO3, 04, RAORANNTEAFIALL ATt AT, RS My
FRATR, FULVERIEEFHROE A, L EMEHLMABATELATUARDE/NEE
Sema AR, EEHTERENETENT, BIABTHNY RTHSHEKREL
R 1. SEGHEHBE

Table 7. Structural Parameters of Andalusite

B3R R A7 5 | BT |eEn
R | BF BY lmwm| @Eurs BERTE

X Y z T AEST
1 All 0.257890 0.000000 0.000000 0.50 2 1 011000110 | 2.000000
2 Al2 0.000000 0.370280 -0.139008 0.50 2 1 100000110 2.000000
8 Si 0.500000 0.246023 -0.252147 0.50 1 1 100000110 1.000000
4 01 0.500000 0.102985 0.599754 0.50 3 1 100000110 3.000000
[ 02 0.000000 0.,423134 0.637180 0.50 3 1 100000110 3.000000
8 Q3 0.260643 0.230336 0.866103 1.00 3 1 000000000 3.000000
7 04 0.000000 0,075812 0.136941 0.50 3 1 100000110 3.000000

5, RERESTREVXANARFESHPEMAEFZEGHRROBRESMIHEHBRE.
SRR, BEAARBRTRRAZRERHEE, MRAMELE Z&AHFH6, M3
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B EREREURKMEATEREREMESRN; HERESEREFELTRENHS
SA%EEN, HAR/DOEMLSE. 6 WLERMBEMLENT THEZEZR, H5. 6, BHAE
KR, FRERETHEAY.,

B RRAIE -

AV \E R All—O03 5k, 5 2.082 R H & KH Al A\ W& # All—02 0. 255
A, HAI1—04%0.193 X,

ARN\FEHAR—OIAF AR K, SHEANEAILHAOLR Al2—01 4 1.839 R, wi@
Al2—O141.896 X, #40.057 R, O2 R ABWAMBATAE I ATA, HEkHb 1.814
A, NEEPOLHEEFZEMES 458, & H FETF—MRE T ESTIE & 6E K Kb
w, SlEREMHHBER. SR, \EERHZWLAEFESE/ M, A2 \TEEEh Al2—03 gk
#1.813 R,

AEARBRENPREATRHEMNBRNEEEN, SI—ORLASI—O045K, H1.641 ALk
Si—01K0.026 &, EkSi—0340.012 &, Si—O3 4@ F 4k pE1.6283 R, Si—O &pyki

* 8. AERRAENEA
Table 8. Andalusite bond length and bond angles

#® £ X
All—02 1.827 Al2—01  1.839 Si—01 1.615
All—o02 1,827 Al2—01  1.895 Si—01 1.615
All—02  1.827 Al2—01  1.896 Si—03 1.629
All—02 1.827 Al2—01 1.839 Si—03 1,629
Al1—03  2.082 Al2—02 1.814 Si—04 1.641
All—03 2,082 Al2—02 1,814 Si—04 1,641
All—04 1.889 Al2—03  1.813
All—04  1.889 Al2—03 1,813
Al1—04 1.889
All—04 1.889

! 1 (o)

02—Al1—02  85.23 01—Al2—01  73.99 01—Si—03 111.28
02—Al1—03  88.63 01—Al2—02  86.58 01—Si—03 111.28
02—Al1—03  90.75 01—Al2—03  126.08 01—Si—04 101.38
02—All—04 178.06 01—A12—~03 126,08 03—Si— 03 109,41
02—Al1—04  96.70 01—Al12—02  160.58 03—Si—04 111.66
02—Al1—03  90.75 01—Al12—03 92,52 03—Si—04 111,66
02—Al1—03  88.63 01—Al2—03 92,52
02—Al1—04  96.70 02—A12—03  99.10
02—Al1—04  178.06 02—Al12—03  99.10
03—Al1—03  179.16 03—A12—03 106,01
03—Al1—04  91.53
03—Al1—04 89,11
03—Al1—04  89.11
03—Al1—04  91.53
04—Al1—04  81.37
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S5HEEFHIEHS-PRILIERA R, 4SHEHREKXE, Si—OftMKERE.

AR AR 2R SI—OME A EREFRER T, NEIERFAE (ob) R ERHk ik (Si—
O—AD AAWEKA: ESN\EEHMAETRERAS E2ZFHM, W5 SimERkEHMR
L TRSERHEREHBEE TN, HEKHAPOHEFREE. —BERXESI—OHEH K
B21.676 R, MAAKSI—OFH R AE1.6283 &, §70.0477 R. bk 4 B4ALSi—OMH
HHEH K 4E0.0097 A,

FEF5E R EZHE T EMNME FEBEMBE Rk Mo A%, E2XF K HiERE
EHRET BRFiEmBett. TREH, S8ARTAEREHTRE Y EM r K
RABRZENT KR, BEMNHAESMTRRIUMEERHEN, NEZNRHELE D
ALLEH, 02—All—O44 f14178.06°, O3—AI1—O03 & 4179.16°, H{m All 508
IR /NF96.70°, O1—AI2—0334126.08°, 03—AI2—03#4106.01°, 01—Al2—O2 fy4t
f424160.58°F186.58°, FHAvid MEL/TF99.10°%,

O—Si—O/y B MARFEL101.38°—111.66° 2 ], # AT 0°, BEHFHRLRFMEKR
BRFEANBZERHERER. ERMCBIE, #RERHREBED CRE) RRTENAE
e MAEERBICARRED, REXBEWAEFHEHER/DORARIER: BiLA S-Pgl
HoBE R 2 HS—S BV 3 4, TP—PRNI K 49 4S—SHEB B =5, FILAREHEE AR S
A B R/DFRABRBEHIRE, BRHO—Si—O4t f, W HESAMs. p HEBPE K
FosPLBEAEXT PLo [RIRE, 4 At S mde Y 4% B G AL 978 i e B £ 70,

AEAMEKEREAMNENE 8.

= AEAHEEESRIER

WP X 4T RE HARBR RN, ERRPRAAAFHETFEORRIASR. BIOERY
mn ESRITS R (HE2), BIWE T IN#EERTEF B FHEE KRR G FeiBl, FeO
=0.12), gAFRERBIEREEERPLALERL, LHBMEFHRE SHIGHARRN, ©
BT H R PR T ENER, sETFRERENTHY RH—N M, E—ri&ET
gl FEA R b Rk R RERE RO IR1E, B ERRhRERES FEBBEEH—-ANBERY,
ER\IAEARAEFEIEH#EY RN,

AEABEENAERE, REMERMREME ¢ BFikiEHD 5.768, % F. Holuj (1966) BT
R, HNAEIERAPE N ERAP LEFe*, ESRERERHE KB H, LR
BRLAEER I LR REEHg=2.001+0.002; I {ip4& AR g=2.004 +0.0005,Sandg
(1955) BFET BB HB-FBIE®KIR (ESR), INAF R #iR, —4Ag=4.2 1B —/g=
6, SFeBMmBHBPI—B. Ele BF&mBEmERE, &%iEd 8 8 HEEERE
Bt B3 FREOM Inth . XA NG R F B0 BAE, BRTG O eI i o B se B R e,
A S ESbRES I, BliERBRERAHHEEERERD, FAMY R ERRET S
il AR 6 e B D

P ERESRIERMSE, S=5/2, AFKMEKAMBELL R 20:32:36:32:20=5:8:9:8:5,
BEHPOERRR, XERAZHHIERZAMNEREEMAK, X “DBROE” bk,

MR RGNS HEBIEM B HRGH, X4 S=5/zwnA.: b;. B;. B;, B, B!,
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BEZ2EBIMBLHEAR EFEMN, SN ELBEAFS A HRILEE HFNA (EAEH
2% (Holuj%, 1966) I fib?=15.0+0.1kG, b:=5.0%+0.1kG; T fibl=20.1+0.1kG,
b:=0.075+0.010kG,

MELER BB R (2R BERHESRIEHHIR SR, MEXBRMER, B Fe' M RRETF
FE, NIiREROSAANF BARMRALE T (CRETR k R REM BILAER,
AR THE—FEART, Fe A ERERELEAMBRMDENRE TR HRBERKTET

1X10° . ‘\’__‘_’

1. 2517.1 2854.6

R P T S U

9657.438
3962.938"
e 1\ W ooy RSy L. 0,3 .
] T O] 3 1,6 :

B 2. 48AFe*JESRE
Fig. 2. The ESR of Fe*! in andalusite
iR Stk MER, =i, FAMEMIEI.657438CGHz, Fsh&edB, HHMIE100KHz, 254 x 1055 x 10%, HiA
HIRAF20GPP, fuRE1%3000G, {5 EHESK G/60cm,

100}

40f
30
20}

104
Fals

0 v . —y .
4000 3500 3000 2500 2000 1800 1600 1400 1200 1000 800 600 400 230

B 3. SHERHLAIER
Fig. 3. The infrared spectrum of andalusite
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TR BE, MK A /b PR E R

M. ZL5MEiElE

A ERMMELER, LLERMHRE ELm . 360, 392, 422, 440, 460, 492, 520,
560, 604, 692, 740, 778, 900, 940, 970, 990, 1000, 1100cm™', XLLiBHR 5 BAY KR
TSi—O &R BHFMO—AI—ORO0—Si—O L RFHAIIFIE, KBS IERERR thRh BHRS
{&F650cm™, TLAEAEMBI778cm ™", XKL SRk ML T2 MLl HIERHA
BERARDAEHBAERENHEEL, BRMTIAEAGEEFHEHAREARERSRMA
Br, (A3)

B JLEGIE

L. X FEERERALEREBPIEATHRELEHERSHOERNMZE . Taylor
(1939), BurnhamffiBuerger (1961) ¥ # {7t LR A M HIE, B354 AR5 AT
HE, R=5.7%., EHE09/ 4 A, HI=30MAASH 733 4, R=0.027, BN
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Refinement of the Crystal Stiucture and ESK.a Study

of Andalusite from Metamorphic Rock,Dongshan,Fujian

Xie Douke Guo Kunyi

Abstract

Refinement of the crystal structure of andalusite from metamorphic rock in
Dongshan, Fujian, is shown in this paper. The structure of andalusite was de-
monstrated independently by Taylor (1939), Burnham and Buerger (1961) who
refined the structure to a final R value of 5.7% for 354 reflections. In this
paper, the reflections (I1=>36(I1)) are 733 for 809, and R=0.027, which suggests
that the precision of refinement is enhanced obviously. In the chains of alu-
minium, four of the Al1-O2 bond distances are 1.827 &, two of the Al1-O3 bond
distances are 2.082 A&, four of the Al1-O4 bond distances are 1.889 R&; and
two of the Al2-O1 bond lengths are 1.839 £, two are 1.896 A; two of the
A)2-02 bond lengths are 1.814 A, two are 1.813 X; in Sj-O tetrahedroid, two
of the Si-O1 bond lengths are 1.615 X, two of the Si-O3 bond lengths are
1.629 R}, two of the Si-O4 bond lengths are 1.641 J.

The determine of absolute construction model of andalusite monocrystal
reveals that its positive ion Al has two kinds of coordinate pattern. one is the
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six coordinate of distortional octahedral (All), another is five coodinate (Al2).
Silicon-oxide group consists of Si-O tetrahedroid linked by Al, which forms sili-
cate having isolate tetrahedroid (SiO,)‘". AlOs octahedrons joined each other
take shapes of chain. The thermal parameters of atom motion of andalusite
shows that the probability of island silicon-oxide group and end-group atoms
rises and the factor of temperature i. e., B value, increases.

No replacement phenomenon of positive ion place has been discovered in the
research of several monocrystals of andalusite, which suggests that the formation
environment of metamorphic belt along the Fujian coast is similar in places.
The value of coordinate has no change. The metamorphic environment of low
temperature-high pressure reveals that the value of coordinate is bigger and is
steady In the lattice, whereas under the condition of high temperature-low
pressure the value is smaller and is in the steady state. Meanwhile, in the
research. No change of bond character and constructional fragment of crystal
have been found, which indicates that the andalusite belongs to the low pressure
-moderate high temperature type during the progressive metamorphism.

Using the ESR and electronic probe, we find a little foreign substance of
Fe** in the andalusite powder, probably, the foreign substance is caused by mo-
saic structure and small adherent crystal.



