2015 4F 11 A
November 2015

A 5 W
ROCK AND MINERAL ANALYSIS

Vol. 34, No.6
652 ~ 658

STEHES . 0254 —5357(2015)06 — 0652 — 07

TP 2k - LA - X S fir S BOR UE 52 BHAE A Y
XS S AR A8 MER R
B, o A ks, AT #7, e’

(1. ] SRR ER 52 5 A i U A B P DA AU BR W SE BT, JEat 100013
2. R EH TR (U0 BREEABe , bat 1000835 3. B K BRE T A Bt B R g 0, JEat 100013)

DOI: 10.15898/j. cnki. 11 —2131/td. 2015. 05. 008

WE: 6ERELHBRLSTR o - LFIN,BR SRS EH—HIKEIKEN SI0, 57 H #ata”, X THEL N
M ETE L ERELEMBREGRRZERLAMRL, ASGEARP B =@ A EBE DL T B MR E
FiEE B AT B RE R A0 B R E L AT, RA I F g LI ig X R R ATH AT
R, PR THRELHNEETELERELEMREZING XL, EREN, 6EREL T HEL OGS
FAE, B KRB G R AR AR I T A R R P Ak SR8 A ek B AR XS 48 L 4L 502 cm /465 cm ™!
PR R (X) 5 R R BB R ERB(V)AALZAMAERXZ Y= -0.36X+6.93(r=-0.94),
B2 3 A A A R BRI TR K B B B T B G 4 S AR L ARAE T 7 69 B ¥, B B TR B T ®

B0y e BT A FAREFE LY R,

KR BERELLEGE; 4L ASEE; B F 0%, aibbitik; X HETHE

RES K E . P619.281; P575.4; P575.5

TEFAFH, T BRI A 2% (o - £798) B0
M H EA — 2 T BT P85 A0 5 Rk
AW LA ZREAS 0Tz, TR
T, R 20 R 4 T T R 52 AT 75k , LA %
BT 7, IITTHE S T 0 955 A7 BRI SERTSE
13 YT AT BRSO AL |t B2 31
P RE 07 A 3 B35 50, D9 % U A 2 1 3
FEADIEP RS . BEE BT R EIR A, AT
R IATHE R A PR AR AE— R IR AR IR Si0, B
Y —HeE o 1976 AERMEE T I UOR BT PG BE
FRINGH] & (Gran Canaria ) Mogan 415 J2 i UK
BE I B ZIBRANALI rp 2 B R 54 AT LA 1
WA o - GHSHTY o - A (1011) i 582
e, L — 1> Si0, DY T 4 2 % 2 0 1) = 4
LAY T B 5 S BT PAY 3 o 4 4 215 A T 10 D 30 v
TR RIE TR . 2007 4E[H bR W) 25 )
Tyt 44 2% 51 2 E SCHEE 4 BVRE £ 1 S — Fb B
A5A G AHIA AB2 454 19 % 4 #f ( CNMMN

MERFRIRED: A

No. 99 —035) AT W) 5o FHEA M o — f75CH]
HAE TR R EREE b AH P B AN [ 7Y e 1A 25
WA A S a =0.8758 nm, b = 0. 4876
nm,c =1.0715 nm,B =90. 08°, H.5s [ #E H 12/a, &
BRI AR (H1 T B =90.08°  SMULH AR T X)) ,
HXRHART o = A3 (o - AR TS E o =
0.4913 nm,b =0.4913 nm, ¢ =0. 5404 nm, 55 [A]FE K
P3.21 @ = AR) P

RHEEA H LLAR RO O RO A T 25
MR B Tl B e LA S AS TR) &5 R R A B R R A
Hpl o AR IR R LS ok . e
Ay ik HRE AT IR ST 5B B R g T
FEASFRE 7 LT R s
SRATERAE T R L 7 A T i, {H G T R
FE AT AR 5 2 X0 A 9 5T A 405 et AR B ) S e i oK
DLARIE , T 33 2 75 T ) AT 54 S DR ORI A e Jot
oA 2 AR R B A S R S A R R A Y
DA R S Rl E RS E VA S K S B b 4

RS ELER: 2015 —06 —26; &[G HES: 2015 —09 —22; £ HEA: 2015~ 11 — 10
BEE&WH: EFERA TR L5 H (201011005 -2B)

EE' A JBPHE L, AT, E-mail: lilyzdy@ 163. com,

BIWEE: e, R R, TENERE EAPI. E-mail; chenhua63@ 163. com,

— 652 —



Fo M JASHA, AF S THIEOEHE - 205G - X AT EORBE TR BRI S B S AR B AR CR  H 34 &

ARSCHERC E = R ERR VRO LX) Py
BN PRS2 Bz B DX 4 SRR 7 b T
(AN [T € AN [R5 44 S TR 1) A1 5 S5 5 A1 DA F T %
2,03 A IR O6 T LLAMDERE X S Eok B AT T
=R E B AR B R T  R T A
Y5t AT RV AT o — A7 AR £ S A S
EAMMBEEZRN R, IS EREAS o - f1
L) i RS RFIE S T T B B AR R

1 SEgssy
11 SEOSREN

AURMEFER) 19 {4 A2 A 100 42k B A [w] 7~
(=R ERBOR N L X T PO B N 5ty
B 7 8 B b DX ) ) S5 A R Bk R 1) Sl R A
s o T8 A i ' S R A S T P 2 A R iR A T
B, WF A 0 1) S AR 45 44 W] 43 R R AR 45 48 RN 2F 4R
SERIPI R
1.2 FESOBT 510 B Ha i 2k

(1) Fr 2615347 : & H Renishaw — inVia 734
IR AR B S (R EHEAAF) . YL
A A5 R WO DGR UK 532 nm, gy FE R
1 em™! e Th = 10 mW, & T8 B 100 ~ 1200
em ™ R B 3 U, X R 1 R AT 0 B A
JIAE TR 3T Wire 4.1,

(2) £L4M & B 3% 53 B - >k B NICOLET iS5
AR 2T AR (32 E e R 1A ) 1 PIKE
TECHNOLOGIES UplR™ £ 418 57 S Bt %t 19 74
mnEA TR, A DU B % 2 3 AT K - K A8 463 LA
KIE o A A% 2 5 2500 - HHla [ 400 ~ 2000
em ™ BN 32 K, HER 4 em ™,

(3)X S5 9¢ 23 #7 . % B Bruker D8 Advance
B 6. SkW 56 #8 X BT S (6 [E Bruker 24 ) i
AT ARPEAETE N 25 AN ], 00 2 55008 B A
255 7E W AH 5 B0 A B [ 10° ~ 80°, 4
FEHLEE 4°/min, 254K 0. 02° 5 1 7E 25 & B2 I 5 s £ B2
JEHE R 67° ~69°, F9 4 A 0. 25°/min, K JS W] fE
i I/ it AR B N A T ) o) 3000 2 245 SR 1 R ),
T it BT B ) BORLEE A 74 wm (200 H ) DU AR o

2 #giR5ihe
2.1 RHEA BT RRAE
2.1.1 FrENEaHr

HIABGERA, Bt A HA 19 sz i hn &0
TR, P 250 o - AR E A, REFEA R R
S8 PR b A i 2 B AR G 57 T 502 em ' HIT , %0

B 5 ik S DY T A2 A DYy PR Si—O—Si (X FR
s - 2 ah R sh A 5, NI F T2 2 & A BHik
AEES D M T ORREAPE SAE6 . 4
5 SRR (ALY AR EEY
J X SO 2% SR ) 23 X bR A AT B G 7 A R
WARERA 1 496 em ™' T HAT FRAEIE . PR IE, AR IR
fiFF 5 16 BTG €6, B 422 30T TG €00 10 B i 5 47 B2 2 6 1
R, 485 9 R A TRVRE S T4 7 8 502 em ' UG 1 i
JE 25 SRR, IR AS R BE i v bk A AR ARG 5 A7
S, FER T R R G A Bl R, R 8 6%
BHE AT 502 em ™ RFAR 0 O A

R B 22 /0] ARIEAF SR S i hr 2
TR X G £ Ry A AT 98 B3 0 43 B AT 5 3R A
Gotze %(1998) ' BL il 1 A [] & 4 LU 451 () 484k £/
o — ATYERE b W HIEA T 02 O R, & Bk
FERE i o A AR G R, F Bk R 502 em T/
465 cm " I AR ) BE (R RIS J3E 1 HG (it b g
AR SR F 1 300 bR B I A4S 2% pR KOG 502 em ™' AT 465
em ~ PEATIETE HIA, 43 505K 06 A B 43 1B L
(Aspp/Aygs % ) F 3k BE L (Lsy/Ligs , %), W3 1
A LE LR, T ERFEAL G 502 em ™ ERAE G
BN, ORI T W TEAU A, T TS H A AR
Sy AR LA IR ZE WAR XT3, BRI 1 (U T
TSR o AR PR UG8 B L L/ Logs o

W22 1 rprl AT W U B RE S B Tsgn/ Lugs A1
Ason/Ayes DEFTXE HERT R0, AP T8 215 R 25 1 1
AR ZEAE 3% LAY, I H H AR {34 L AR A A
R L, 2% B8 BN 28R it A b A1 A s A1, X bk
AR 502 em ™ ERAE A A /N B 40 BE i 2R AT 6T 0L
B A7 AE— R R L% 25 550K, A OB LA 20 3%
(9 502 em~'/465 em T WESREE LY L,/ 1 325 bk
A1 A KN AR
2.1.2  ZHME RIS S Hr

ARMEE AT 7E AT T A7 R A B AR A AR ]
XL AME B 561 77 A2 80 . Hardgrove (2013) 1
X2 A AN TR] B A 1 T R AR A T AL A
18 GRS, KRB 1095 em ™ 5 1157 em ™' Pk
TR L CICAE Loos/ 1115y ) X BEE RHEA & H Y
AT A A B SR AR A . AR SCXF 19 {F 5 B b a0
L INE RIS MR I B LT i S 5 i o
FEHAR Lgos/ 157 (3R 1), FRREAE S DU 00 H 4% i 2
TR LLAMNE S CTE Loos/ 11157 T L2 T Lo/ Ligs
B AR (B 1) o T R Y020k iy
502 em ™' 5 465 em TSR L L,/ Les > 12% B, 2T
HME FEHCIE Y Los/ 115, HUAE S H 2B R A I

— 653 —



%6 1 o

a0 Wt

2015 4

http; // www. ykes. ac. cn

FIEIER T2 502 em ™' 55 465 cm ™' P 15 B LL
L/ Logs <5% B, W5 B A OGRS

1 ARG SE R ARE b 1 B2 e RIZL A0 R 9t
p A5

Table 1 Data of Raman spectra and infrared diffuse reflectance
spectra of quartzite jade samples from different
geographic origins
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Fig. 1  The relationship between [,s/1;5;, of infrared diffuse

reflection spectrum and Iy, /1,5 of Raman spectrum
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Fig.2 XRD patterns of typical samples with different moganite
contents; (a) XRD patterns with less obvious or without
diffraction peaks of moganite; (b) XRD patterns with

relatively obvious diffraction peaks of moganite

Q—c — A YATH I s M—ARHEEAT TSI o



Fo M JASHE, AF S THIEOEHE - ZIAMGHE - X AT ORI TSR A BRI & B 5 A 3

=

TALGEMERRR H34 %

2.2 RHEGAR A S AR E G &
X SR A -E AR R TT L SR 5 490 1 45
B, S BE T LA A 4% 5 10 5 4 B S e
B, FUr Pk I 5 A B R84 T rh Ak 1 A
(ORI LG A9, T 2% A 4 5 2 T 3 S 0 I v 1 3 I
RCHER RN R B L R SR B I 22 0P L Ak
BAFSERE S X S8 0 0 S 3 o G 1 o
WEAEAE , BT LAZAR SCRT A8 (9 4% & BF 2 382 A 8 R A
g TR IR T, AR S £, X Sk
W3 0 5 L B e 67° ~ 69° 9 FL 1A 1 T4 37 S e T
FHF A T A 1 45 SR R (CL) A
F:Cl=10 - F + a/b, XA a. b 0] i T
67. T4° [ kw7 d(21§2) =0. 13844 nm fi7 & g
B 3) s F M H B 7 AR RATSHML F A —
PRI, 722 D o R 5 R AT (— R b e
T TR, FE CU(E A 10) o AR SCHTRE A 1 4
YRR 2 Hh— AT 00,3 W P 358 B A T8 A f] 0 2 1
(K BB T A A . AR B R A 23T EE, 75 1
ARG AR P HGIET F=1.179, 7 #f
WL RE 5 (9 25 B RS ROUL I 4 eh 45 5 AR B o
LR B REAN X SRR AT s
SRR T P X SR AT SR AE S 502 em ! /465
om " R BE HG Lo,/ Les AT 95 5 K A 45 0 B 46 5K
MEATAR S L T Fn/ Lgs — A7 S48 0 B FE 50 LS
S (B 4) o 5558 BoR, o ROk 45 1 16 2 27
AR L5 A 1 4 B T A, HE AR A (AR o i
5 45 5 B 1 06 245 25 SR IR 0 LA, B 502 em ™'/
465 Cmil “J%EFE Hﬂﬁ( 1502/1465 ) @j(,?ﬁ‘}E%EEQ*HXqL
Frb A BE 45 AR . S5 Excel B0 xE
B IEA TLRME A 4307 , 77 D65 T A7 (045 i B 45 50
(Y) 55502 em ™' /465 cem ™' WEHEBE A (X) 22 8] {25
TR A A E L Z: Y = —0.36X +6.93,
HHRFRE r=-0.94,
2.3 FHELTHIR A Rk £ 080 A0 45 5 ST
PRI R
FYE AT AR A R A S A SR T A
2 I 22 R BUR 06 06 R, T LA S R 65 4 1 £ 3
VEATARTS . BHEE A7 1 & 1 285 7T LA 1 2 ph 2B
o - AT o - A3 (LO11 ) T % 17 PP
RVEEAT A (101) 1 52 4 M 2 11 180, 17 11 9% S8
KUBAEAEM AR Z AR AT o - 438 AE
o — G I, R K £ o 4K G 1
FEA B AE o — 3 B0V B H BT LR — ol 2 44 e
B FE— R R IR T o — 73 96 o 5 5 B0 HE 51

—

a
N VAl
\

b

__,__.z/ \%Tmns
HZ-C-030
HSY-60
AAGAMIOOIS
= ,.v AT S-MNT-
_’__’///’" \\-ALS—I
— ., ., TS——jALS-MNSI
67.0 67.2 67.4 67.6 67.8 68.0 68.2 68.4 68.6 68.8 69.0
26 (°)

N\

FHR IR

P37 PEIAAERS XRD Pl 68° fufifirhig
Fig.3 The 68° quintuplet peaks in the XRD patterns of seven

investigated samples

1

0

— L o AGAMI0018 o HSY-60

o (0.00,8.65) o ALS-1 . HZ-C-030
8t o ALS-MNS-1 TB1235

§ 7 ko o ALS-MNT-1 - &34

BO6 [ 254,569

- Sl Y=-0.36X + 6.93

& 0 (292,527~ r=-0.94

T 4 e R

5 . (462,421 ">

B ~<(12.75,243)

® TN (19.54,0.72

L3 (15.29,0.75)-{\'\ o
0 1 1 ~ 1

0.00 5.00 10.00 15.00 20.00
L YER T/ (%)

B4 hrBoeilk b WA 1/ Les (%) S AT EA
R (CDMX R

Fig.4 The relationship between the peak intensity ratio 5y, /s
(% ) of Raman spectrum and the crystallinity index of

quartzite jade

P IS RRAT P 4540 (LA o — 1 9800 B
P 7 S J5E T AT P25 o 56 B L AR, DAL A B ik
MhoEREREIE L A BE AR BT W Ik, ] 4 R RERS
%‘%?E%‘H&E*BX‘ /Ei\iﬁg 1502/1465 Hﬁﬁ@% ’/E\:Eﬁ)ﬁ
EATHIZE G R ROBAIR

AL ST R A1 25 i R A R R0 22 At n] DL g
X ST S LRI ok o i T AR A A
EHEARE, AT T AT o — A7 58 SRS 1 e
ARFEIE AT I 22 57, X PP S A AL 5 BT X 4R
RIS R AR A AR IS 7= A AT S 2 A b AN [ R J3E B
AU o P, P 3 P RbRE A AR S AR IR Al
LA AT — AR HARBE CANKE ff TB1235) , [ Z ]
Y LKL CUAE Al ALS - MNS - 1) .

ANTRI A7 B It A7 R AR A1 AR X A 22 R R RE
S E VI HAT, R T o - A3 R

— 655 —



" HOW
6
56 http; // www. ykes. ac. cn

iy

ot

2015 4

FEAT T AT A7 858 22 40, 1B 2 B0A R AbRE £
TE o — 47 955 G 03 R LG, T o — £ S B T
A T B 43285 5 , T3 3 opal — A—sopal - CT/
opal — C — [ & J 47 367 3% — ¥ 9 4 25 TE
2T A o - AL L AR, IR A
FTEf) pH {E SiO, 7 ik T (0 24 1 3 Rk 1975 16 25
SR o - AL R AT RS
REBAE, I o - FidE 54 o - AIENE(1011)
T 1 140 5 0 T DO — 2 7 1) S 5 M A HE 1), AT
(AR T RHEETT 945 SR K

3 &5

FE A TCH IR 5 2 o0 M 40 0 A R AR
AR AF XS 5 0 T, B F 9% R AR = e i Fn 4T
AN TG A7 S 2 R R i ) 3 A B
X PFHRATHHAR o A SCRI L2 03 | 205861 Al
X SFFERATT S 33 = A 5 A RN S0 A A Ak
J5 ik KR E 4 AR A AR R B AN T
SER ST A3 B A PR A AR X 22 et
15 THVE, FEAEXT F A3 B Bk A AR B i 5 o e o
T4 h B A S R R R BT A 2 ) Y A S 6
R UPLE R h BB S 1 A R A AR B AR b
[ 502 em ™' /465 em ' WA R B U AR (X) 540 SR
FA LS b EEFR AR (V) 1R OO R R BT A 4tk
HREEY=-0.36X +6.93(r= -0.94) , X—&5ipH
ST AR B i 5 A S R A 4 A S AR TR
WFFE 7 1) ) I, Sk T T A 0 I A P 45 A R
PR T — b TCAR A 32, Ak R R PR AN A R
T ARG RS ] 7= b A S 5 A TR R B
PR TR 1 SR AR

{EASHE H ), B FRFTERE ShB BR , i8 5
22 WA BT T AR S IR B , DA e 2 A RE
FRAR G 5 B 5 S T 4 R Z IR EE R

Bt b R R BT BRI T T 4 S
5T B3 X AR AR H B U L

4 BELK
[1] Heaney P J,Post J E. The Widespread Distribution of a
in  Microcrystalline

Novel Silica Polymorph
Varieties[ J ] . Science, 1992 ,255 ;441 —443.

Quartz

[2] Heaney P J. Structure and Chemistry of the Low-pressure
Silica Polymorphs[ M ]//Heaney P J,Prewitt C T, Gibbs
G V. Silica. Washington D C: Mineralogical Society of

— 656 —

(3]

(4]

(5]

(6]

[7]

(8]

(9]

[10]

[11]

[12]

[13]

[14]

[15]

America,1994 .1 —40.

Miehe G, Graetsch H. Crystal Structure of Moganite: A
New Structure Type for Silica[ J]. European Journal of
Mineralogy, 1992 ,4 .693 - 706.

Wahl C, Miehe G, Fuess H. TEM Characterisation and
Interpretation of Fabric and Structural Degree of Order in
Microcrystalline SiO, Phases [ J ]. Contributions to
Mineralogy and Petrology,2002,143 ;360 —365.

X 8% 8%. r RS G IR A1 2 B AL A1 )
SEWFFE[D ] A AR, 2013.

Liu X X. The Mineralogical Study of Agates in the
Sedimentary Gravel Layers from Fangshan, Liuhe County,
Nanjing[ D]. Nanjing : Nanjing University,2013.

Graetsch H. Structural Characteristics of Opaline and
Microcrystalline Silica Minerals [ M ]//Heaney P J,
Prewitt C T, Gibbs G V. Silica. Washington D C:
Mineralogical Society of America,1994 ;209 —232.
Graetsch H, Florke O W, Miehe G. Structural Defects in
Microcrystalline Silica [ J ]. Physics and Chemistry of
Minerals,1987,14:249 - 257.

Graetsch H, Topalovic I, Gies H. NMR Spectra of
Moganite and Chalcedony [ J ]. European Journal of
Mineralogy,1994 ,4 .459 —464.

Gotze J, Nasdala L, Kleeberg R, et al. Occurrence and
Distribution of ¢ Moganite > in Agate/Chalcedony: A
Combined Micro-Raman, Rietveld, and Cathodolumin-
escence Study [ J ]. Contributions to Mineralogy and
Petrology, 1998 ,133 .96 - 105.

Zhang M ,Moxon T. In Situ Infrared Spectroscopic Studies
of OH,H,0 and CO, in Moganite[ J ]. European Journal

of Mineralogy,2012,24.123 - 131.

Schmidt P. Moganite Detection in Silica Rocks Using
Raman and Infrared Spectroscopy|[ J]. European Journal
of Mineralogy,2013,25.797 -805.

Hardgrove C. Thermal Infrared and Raman Microspectro-
scopy of Moganite-bearing Rocks [ J |]. American
Mineralogist,2013,8:78 — 84.

Sitarz M, Wyszomirski P, Handke B, et al. Moganite in
Selected Polish Chert Samples : The Evidence from MIR,
X-ray Studies [ J ].
Biomolecular Spectroscopy,2014,122 .55 —58.

Raman and Molecular  and
Zhang M, Moxon T. Infrared Absorption Spectroscopy of
Si0,-Moganite[ J]. American Mineralogist,2014,99:671
-680.

Capel F C, Leon R L, Jorge V S, et al. Combined Raman
Spectroscopic and Rietveld Analyses as a Useful and
Nondestructive Approach to Studying Flint Raw Materials

at Prehistoric Archaeological Sites [ J ]. Archaeology &



F6 1 JASHA,AF ST HIEOEHE - LIAMGHE - X AR RORBE TS RHEE A1 BRI & 50 S R A 4 R A G AR

$34 &

[16]

[17]

(18]

[19]

(20]

(21]

(22]

(23]

Anthropology Science,2015,7(2) ;235 —243.

Wenk H R, Shaffer S J, Tendelo G V. Planar Defects in
Low Temperature Quartz[ J |. Physica Status Solidi A
Applied Research,1988,107:799 —805.

Heaney P J. Moganite as an Indicator for Vanished
Evaporites; A Testament Reborn? [ J ]. Journal of
Sedimentary Petrology A,1995,65.633 —638.

Moxon T, Rios S. Moganite and Water Content as a
Function of Age in Agate: An XRD and
Thermogravimetric Study [ J ].
Mineralogy ,2004 ,16 :269 —278.

Moxon T, Carpenter M A. Crystallite Growth Kinetics in

European Journal of

Nanocrystalline Quartz ( Agate and Chalcedony) [J].
Mineralogical Magazine ,2009,73(4) ;551 - 568.
Hatipoglu M. Moganite and Quartz Inclusions in the
Nano-structured Anatolian Fire Opals from Turkey[ J].
Journal of African Earth Sciences,2009,54 .1 —21.
Heaney P J,Mckeown D A Jeferey P E. Anomalous Behavior
at the 12/a to Imab Phase Transition in SiO,-Moganite :
An Analysis Using Hard-mode Raman Spectroscopy[ J].
American Mineralogist,2007,92.631 —639.
Bustillo M A. Moganite in the Chalcedony Varieties of
Continental Cherts ( Miocene, Madrid Basin, Spain )
[J]. Spectroscopy Letters,2012,45.109 - 113.
Kingma K J,Hemley R J. Raman Spectroscopic Study of

[24]

[25]

[26]

(27]

[28]

Microcrystalline Silica [ J ]. American Mineralogist,
1994 ,79:269 -273.

Ak, A G 2 E R X S AT S —— S
B OrE S M IM ] A5 96 4 Dol ) i, 2012
118 - 131.

Huang J] W, Li Z. X-ray Diffraction of Polycrystalline
Material—Experimental ~ Principles, Methods  and
Application [ M ]. Beijing: Metallurgical Industry Press,
2012.118 - 131.

Murata K J, Norman M B. An Index of Crystallinity for
Quartz [ J ]. American Journal of Science, 1976, 276
1120 - 1130.

AT BARR, k. A0 S r 45 ot B4 B b bR B 2 ST .
W aA1,1994,14(3) 22 -28.

He M Y, Wang P. The Crystallinity of Quartz and Its
Typomorphic Significance [ J ].
1994 ,14(3) .22 -28.

Williams . A, Parks G A, Crerar D A. Silica Diagenesis,

Minerals and Rocks,

[ . Solubility Controls [ J]. Journal of Sedimentary
Petrology,1985,55:301 —311.

R B T BT R 20 3 B B B B 25 B
EWFFELD . Jbnt: v = B2y (b 5t) ,2014.

Xie T Q. Study on the Color and Genesis of Zhanguohong
Agate from Fuxin, Liaoning Province[ D ]. Beijing; China
University of Geosciences ( Beijing) ,2014.

— 657 —



5 6 1] E= R T i

2015
http; // www. ykes. ac. cn F

Study on the Relationship between the Relative Content of Moganite and
the Crystallinity of Quartzite Jade by Raman Scattering Spectroscopy,
Infrared Absorption Spectroscopy and X-ray Diffraction Techniques

ZHOU Dan-yi'*, CHEN Hua'* |, LU Tai-jin' , KE Jie’, HE Ming-yue'
(1. Beijing Research Institute, National Gems & Jewelry Technology Administrative Center, Ministry of Land and
Resources, Beijing 100013, China;
2. School of Gemology, China University of Geosciences (Beijing) , Beijing 100083, China;
3. National Gemstone Testing Center, Beijing 100013, China)

Abstract; Quartzite jade is composed of a-quartz and another silica phase, moganite, which forms under low
pressure and low temperature conditions. At present, there are few studies on the relationship between the relative
content of moganite and the crystallinity of quartzite jade. In this study, some quartzite jade samples from four
locations in China ( Longling, Yunnan province; Huoshan, Anhui province; Hezhou, Guangxi Zhuang Autonomous
Region, and Alxa League, Inner Mongolia Autonomous Region ), were analyzed by Raman Scattering
Spectroscopy, Infrared Absorption Spectroscopy and X-ray Powder Diffraction techniques. The results showed a
negative correlation between the relative content of moganite and the crystallinity of quartzite jade. The higher the
relative content of moganite, the lower is the crystallinity index of quartzite jade. The relationship of the intensity
ratio of 502 ¢m ™' /465 ¢m ™' in the Raman scattering spectrum and the crystallinity index of quartzite jade, could be
expressed by the equation of ¥ = —=0.36X +6.93 (the correlation coefficient is —0.94). This research could not
only offer some new ideas about qualitatively estimating the crystallinity of quartzite jade by non-destructive testing
methods, but also provide some scientific evidence and theoretical restrictions for qualitatively evaluating quartzite
jade.

Key words: crystallinity of quartzite jade; relative content of moganite; Raman Spectroscopy; Infrared

Spectroscopy ; X-ray Diffraction
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