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Study on Nano - Structure Characteristics of a Dravite from Xinjiang

SONG Yu, HAN Wei, CHEN Jing - zhong
(Nanometer Technology Center, China University of Geosciences, Wuhan, Hubei 430074, China)

Abstract: The necessity of the study on nano - tuormaline was introduced. Basing on mineral crys-
tal structure and crystal chemical theory and according to the crystal cell parameter, the atomic ar-
rangement of dravite, etc. , the minimum dimension of dravite nano ~ particle was supposed. By
calculating the crystal cell number, atomicity, the surface layer atomicity and its proportion, the re-
lations between them and the dimension of Xinjiang dravite particle was shown on a basis of crystal
structure and crystal chemistry theory. And the optimum dimension of dravite nano — particle was

given.

Key words: dravite; crystal structure; nanometer; crystal cell; atom

HSARR ERM MmN, UMWEAT
Tk Fg A, 1989 4, Kubo BEREIM T K AT
fE AR R AR R EFER R IR, BT
B P51 S A SO B B AR R RRIT T — R BB
Fo, ~ SR R B (AT LS R R
T IR BRREORE A M At LA B B B B B B T
RS SRR E R P AR R A 5TS
B BHBERESRAN T EM A, E
HORBHE RBIAR IR R, PR RETR I R B
— e AR RS T AT, IR EARL /1

« IR HHE:2004 -07 -17; 6B HH:2004 - 11 -29

R3O0 B F R~ R0 bR % WL 8 1 38 3R
U1 SR R R SRR B R AL
B S ENEREAT . N TERI T #
SRS AR, FFRKE SRR NH TR,
DN BB EATFHIT RS, ol
SA M RAEHAKREKHE Rt —E IS ER,

1 S AR

HEAR— SRR HRE R0 &R
By, BR=FRE,C, -R3m;a, =1. 584 ~ 1. 603

tEE® A RP(1981 - ), & BRBMA L EET L, R AFRBEARER,



#3M

KN % FEERAOHRSHRETHE -21-

nm,c, =0. 709 ~0. 722 nm; a =90°,8 =90°,y =
120°;Z =3, B35 F 44 P Rk DU It f THE 4%
BSiOs IAHFHF(H=ZHI) ;M SEER=ATE
RefL, 4R [ BO, ) =ATE AW AN\EEK, —FR Y
50 BRANEEK, B—FR Z 5 0 B RERE
IHEBRHAERMNERE, Y NEES Z \Eikt
BEEERKBEREWE, Z \NEERZEdBILEkE
ERFTT c MMBIEE, BSARKEER, B
AR SEAR, T L BRAL, BB EERE
A, EESEERR AR IR R, BEHE
BORE B R Rk

2 AR

EHFRANESEEZ WM ERARER
LX.\Y U L4531 — A SEHRE m, xR
Lo XEBBIRETE Z 107 1 LB KA RIEFIRE
FFHFIAR 23 Wiy EPRA B ARG
o TERXFEHHEERSAERIIFRHEH
BT (REENS%) , ARG I E f B H
OFE 3 Wiy 18 £ R AR FBRERAY, AT
B AR A o Y R K, R R TR R P
B, THERERNIFECHRBHTES, 5
R RE = T R R I k[ Sig0,5 ) A TH
FEFEY, G LR, KA MR R
RURE B R AL B e S IR R e L R (R 5 B
REM

3 BHRSASRGHRELSERTH

3.1 BHSHEWNALEHSHITHERIRM.

e

LG REBIAARREF KRN, B
AETENREBEHNERER, — " RETUE
R i A B SERI TR, fR MR SR dh
EEHE A REEENRR. A, K3
BHEF R VNR 08 RO B R T
EHNESHABEFHAR. GRS HRRERT
SHRUAEFEENBRR, B, JORBR AR
RESBEAETRHERRIKFRNERX R,

3.2 WMRHMIELFMER
U B 5T LAST 3 P i 3 ) MR R A D 0
%, B LFELEV AR B TR 2T TR R BEE,

ZBIER B HBERUER R : (Nag 00, Cag 15 ) 0,750
(Mg, 1539 » Feg, 007 » Mg, ooos » T, 0873 ) 2.6321 Al 1200 [ Sis. g0
014 1[B;.0136 03 13 (Fo 1412 » OHy 558 ) 40 FIAH X 88
SATHATERNEE, 2SRRI ER &R
Z¥0H :a, =1.5926 nm,c, =0.71786 nm;a =90°,8
=90°,y =120°,

BE=ZF SRRRBOERBITEAR: V=dec
(B32) B AT B BB —RIIE XSRS A RK
REFHRERRE: () ERSARRRER
(Vym,g) :1. 5768 nm’ H (2)%%ﬁaiﬂaﬂﬂﬂﬁf€,§
?'/I\ﬁ(Nammﬂy) E:JCE’&%J 159-7527,£“P Na
JEF1.176 4, Ca [EF 1.0761 4~, Mg £ T 6. 4617
A~,Fe [EF 1.1721 4>, Mn JEF 0. 0024 4>, Ti [ F
0.2619 4™, Al JEF 18.36 4~,Si J&F 17.5437 4~,B
ETF9.1224 4,0 JFF 92.5764 4~ ,H JiiF 11.5764
4~ F JBF 0.4236 4>,

3.3 #BSAMKMNEBFIHRNBE

TYHREEREREME R BRLLBRRE
BRE 2 2RRBEAR, AR T BRGNS
BT BHMEIERERSABARNERBEEE=
FEKMER, B TFERSAERT=Z7HER, B
B %R, B e B B A BRIy R
(BERBRPRER, KEBEAHEY, AN
60°, K GEBILLBIA ag/c, ) o

3.4 HFHESARNRNHKMLRERY

o I35 A LA 0 BERS A8, K
HR S BRI — -/ MEL I BB, R
TR A A SR RAVKARLORHE . R
SRR AR B 04 5O 7T
TR G b U BB 0 /R IR RS A F
R MEIRR (RFF ST AL T RRSE ) B0
R E, SR REHOR T SR ST R AR
A |

B SR LR E B AR T
SRR, SR, G, AR, B
BRSBTS, BB AR £ RN
B, AT AR MRS E R — B
R F 2 A T B B R R T R T 45 5 2
AIBA BARE P, IR B Tl MU, AR T
HRREIRM ST H . LRSS TR
B, AT SRR 26 - RIGSER, B4 AT



.22 ¥ERPSHA

- 2005 4

R S 8§ B IEER, F RNE
~ATRRERAA/SNMET, WAL X F—

H1 SRRATRTHETEE
Fig.1 The crystal cell of dravite share atoms with others
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Fig.2 The supposed minimize particle of dravite
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Table1 The nano structural parameters data of different granularities particles of dravite

a(nm) V(nm’) V{nm’) Nyany Nouprn Nypreame  Negmewre . Pameemzum
500 48795661.70  48330873.46  30946005.64  4943707955.21 294766.77 47089787.38 0.95%

400 24983378.79  24686151.38 15844354.89  2531178473.44 188500. 39 30113446.25 1.19%

300 10539862.93 10372894.59  6684337.22 1067840918. 61 105890. 63 16916314.05 1.58%

200 3122922.35 3048911.35 1980544. 36 316397308.98 . 46937. 47 7498387. 56 2.37%

100  390365.29 372009. 88 247568. 05 39549664. 42 11640.92 1859668. 40 4.70%

50 48795. 66 44279. 88 30946.01 4943708. 65 2863. 89 457514.16 9.25%

10 390.37 231.98 247.57 39549.98 100. 45 16047.16 40.57%

5 48. 80 15.44 30.95 4944. 35 21.16 3380.37 68.37%

0.39 * 0.25 39.94 * * *

* 1 nm BOR AR B KENF—MRERAK, FUBETEEL.
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Fig. 3 The relation between crystal cell number and granu-
larity of dravite
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Fig. 4 The relation between atomicity and granularity of

dravite
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Fig. 5 The relation between the proportion of surface layer
atomicity and granularity of dravite
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Fig.6 The optimum dimension of dravite nano - particle

6 B, BRSAMMRRESNEXR i
KMREFEHETFRASHBEXRMAAZT—
Ho AT HARBBIR(IBZRMRE), BB &
REEEE , BEREEET AR DT HAH
BEAAT , OB R B IS MR T L BUBeK BT & R %K
R, ERTREARRE  FEFEHEIRHER,
THER T 4% i 4% A 38 A R TR 5 B B AR -
WAL, AR AR TR AR AEGR BRI RAR , RXAE
165 nm 24 ,JEE{EN 74. 38 nm,

5 BRE

L BT, MBS RREERR
AAKBRLI — S RIESHR T 8 R 8 H AT
ISR b SR PUR R BT T 91254
B LR EHEESARFAEEHNERARYL;

i ot gk 4k i S ) 4 B A B L S OF
NRE—EWELE R, BRENRERKEN
MBLRELTEERSLBRELASRATER
HIBFS :

SEHk:

(1] R4, G0, KEOE. B AR FREBEHETR
SRR ARTRI]. HHT WERE,2001,20(4)
474 -476. .

[2] Be@l. SR SERFH K - FEIBMIM). LB FEY
BURK AR, 2001.

(3] 3, 25 HRRHRRGKREHRM]. LR B
AR ,2001.

{47 Castaneda, Cristiane, Oliveira, Ester Figueiredo. Infrared
study of OH sites in tourmaline from the elbaite ~ schorl se-
ries[J]. American Mineralogist, 2000, 85 (10): 1503 -
1507.

[5] Grice, J. D. and Ercit, T. S. Ordering of Fe and Mg in
the tourmaline crystal structure; The correct formula[J].
Neues Jahrbuch filer Mineralogie Abhandlungen, 1993,
165; 245 - 266.

{6] Burns, P. C., Mac Donald, D. J., and Hawthome, F.
The crystal chemistry of manganese — bearing elbaite[J].
Canada Mineralogist, 1994, 32; 31 ~41.

[7] pini , BE  BRBEAR, % RRBARSARBEEN
BB ()] SAMEA%¥HRE,2000,2(1) :34 -38.

[87 Baftrh. AR R - B S HE(M] LR . HEH
F i gL, 2001.

[91 KR, #AEAR. 2000. HOKEAR SHKR[M]. L5
B Tl i R4t ,33 - 81.

[10] P, 54, Bk, BARS AR ELB P EWAE

HEHFRI). 7R 5F/,2005,(1):13 -16.



