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Table 1 Lattice parameters of CaCO, crystals'™’

i BMBH
il R 45 i A Lattice parameter (A)
CaCO,
crystals ER a b ‘
Crystal system
5 A NI
Calcite Hexagonal 4.989 4.989 17.062
A w7 =
Aragonite Orthorhombic 4.961 4(3) 7.967 1(4) 5.740 4(4)
PR NIT . .
Vatenite Hexagonal 4.131(1D) 4.133(1) 8.482(2)
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Table 2 Energy spectrum analysis results of A, and A, samples

. A A,
Element SHEHL BETFHL TREN ETHSL
wt. (%) at. (%) wt. (Y% at. (%)
Ca 50. 92 16. 58 49. 31 18.16
K 1.93 2.07 — —
Na — — 4,83 2.44
O 36. 89 61.23 32.75 59.76
C 10. 26 20.12 13.11 19. 64
o Total 100. 00 100. 00 100. 00 100. 00
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Fig. 5 XRD rietveld refinement results for A, sample
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Table 3 Atomic occupancy,occupancy rate and temperature factor after refinement for A, sample

S T TR AT B P

BT i E N Lattice parameters (A) /A . Temperature Reliability factors

Atoms Sites Y ~ tomic factor
B b occupancy Beq(AZ) R, Ruyp Ry
Ca 6b 0 0 0 0.79 0.457 2(7)
K 6b 0 0 0 4.992(1) 4.992(1) 17.069(3) 0.21 0.457 2(7) 0.092 0.101 0.024
6a 0 0 1/4 1 0.016 8(6)
O 18e 1/4 0 1/4 1 0.062 1(0)
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Table 4 Selected interatomic distances for Ca,_ . K,CO; (x =

0.21)in sample A,

5T FFHEECA) JE T A B
Atomic bond Atomic distance (A) Number of atomic bonds
M- C 1.986 51 X2
M—O 2.376 31 o
4.986(5)A
c—0 1.246 62 X3 K8 A, #E4h Ca, , Na, CO, (x=0. 18) By fH k4514
Note: M=Ca,K Fig. 8 Crystal structure of the Ca,_,Na, CO, (x=0.18)
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x5 A HERBERENEFAA. AFEREERTF

Table S Atomic occupancy,occupancy and temperature factor after refinement for A, sample

e gy ERT e T
| S A} Lattice parameters(A) A . Temperature Reliability factors
Atoms Sites Y = tomic factor
“ b . occupancy Be(,(Az) R, Rup R,
Ca 6b 0 0 0 0. 82 0.456 9(6)
Na 6b 0 0 0 4.986(5) 4.986(5) 17.058(1) 0.18 0.456 9(6) 0. 081 0.924 0.031
C 6a 0 0 1/4 1 0.026 7(1)

O 18e 1/4 0 1/4 1 0.056 3(3)
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Table 6 Selected interatomic distances (A) for Ca,_ , Na, CO,

(x=0.18) in sample A,

7 J 5 [E] R J A B
Atomic bond Atomic distance (A) Number of atomic bonds

M—C 4.697 62 X2

M—O0O 2.336 45 —

C—0 1.226 18 X3
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7[6( m(1BL1+ mNaBNa) +67nLB _'_
6h*T x
18m()B():|= k@2 {@(I)+Z}» (5)
9
G 216h2|:6( m(_aB("«—FSiOmNaBNa)—’_
6chc+18m(>Bo]o (6)

8 A, FE 5 Rietveld KB R 0 E 5 b 1y 4 5
TR BER F Be,sBuvBeBo 1A (6) Hal LIAE 3|
G=0.871. L G HRA (D HH y, =D () +x/4
My, =Ga® W4, K 10 Uras, Kb 2 Sl
AIAZ M 2 =1.09,B124 x=1.09 i, X (D i, RIE

=0,/T. A[LLf3 5] Ca, ,Na,CO, (x=0.18) iy ff

FEEA N 0,= T = 324.82 K,
2.5 —_— = (x)+x/4
y,=Gx’

2.0
1.54 x=1.09

3, \
1.0
0.5
0.0 . ; .

0.0 0.5 1.0 1.5

x
10 FIHAEFEE USRI A, BER IEREEE 0
Fig. 10 Calculating the Debye temperature (@) of the
A, sample using the Debye approximation model
A, FEMBITEFEREE L A, FEM R, FEH T Na
J5 B AN E T2 B R AR T KT A



%5 & G ML - http: //gxkx. ijournal. cn/gxkx/ch

JE LT A2 B R 29 R ) B, R 2 T Y BE R
Z W e A R EIFE R . I ERIR R
Py B ST PRI R L T A A R
Jik R EGE N A BB BT DL A, R S 1 1)
EFIEE Ay B OR L IZ Ik R B Ay /D 1 IR & L
A K,
2.4 WEENK

40 1) Bl 2 40 ) 1Y) ) B ORI S SE bR AR
BE LT ) B R ) A0 R AR S R A O DR AR
i Al 2T DUSRDS ) B R o P e A R i A
B A AN [R) o A DX B R s 2 A7 BT AN [R) S AT Lo i
Rl 00 3R AR B S A AR I [ B AR G A A
H T 2 TG 32 B A A DM L 9 L s R /N A R AR AR
SEE SR HAEICRE R A, VA, FES P ZERRERE . 38
SU RN = SN N 4 AR 30 o R 7 e B/
W

2F sin —
HV= 0.102><g:0. IOZXTZ, (7

Hop F s 6, 000 N3 S S R |, 50
o mm®; o AHXTHEISE A 136°5d SR IR X M 2R K
B B mm,

FTH A LA, FER R YERTEEEE, 7T LR B A,
FE S R RE R T AL IXR] T DR B 0L A5 R T .
HARKY>R(Na), Irl A, B5 P R /NF AL #E
i SRE R /N, A, FE SR Na ™ XIS A A A A
Y () A AR T S BOFE 52 0 ) B L 4 32 3 A2 BHL, A
T AR, B AT S Na JHE 2R AR50 R
T IE] (a1 R A /0N o B B A D0 e L i DLRE B A K
3 e A ARl 2 ) s v 22 T LA AL S Bt R 1 4
KA e, e 7 RTAL AL LA, BE SRR bR E 22 B R
NGB 2 ASFE S SR A A 0 A, FES Y
ST AL
RT A A FRHNEREERE

Table 7 Vickers hardness values of two samples A, and A,
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Study on Crystal Structure, Debye Temperature and Hardness of
the Yilingyan Rock (CaCQ;) in Guangxi

HUANG Jinhui, YANG Tonghan, HUANG Guoren, WU Xiaowei, HE Wei

(School of Resources, Environment and Materials,Guangxi University, Nanning, Guangxi.530004 , China)

Abstract: The crystal structure and physical properties of calcium carbonate ore was studied from a micro-
scopic perspective to provide a theoretical basis for the application of calcium carbonate ore. The phase com-
ponents of the two samples (A, ,A,) were tested by electron microscopy with an energy spectrometer (SEM/
EDS). The phase composition and crystal structure of two samples from the Yilingyan rock in Guangxi Prov-
ince were analyzed by X-ray diffraction (XRD). The results show that the main phase component of the Yil-
ingyan rock is CaCQ, , and the A, sample contains a small amount of K™ , A, sample contains a small amount

" in the

of Na". Through the Rietveld crystal structure refinement, it is known that the K replaces the Ca
main phase CaCO; of the sample A, , the lattice parameter and the unit cell volume become larger. Similarly,
the Na' replaces the Ca’" in the main phase CaCO, of the sample A, , the lattice parameter and unit cell vol-
ume become smaller. The Debye temperature of the two samples calculated by the Debye temperature ap-
proximation model is 318. 86 K and 324. 82 K, respectively. The hardness of the two samples tested by the
Vickers hardness test is 132. 6 HV and 148. 9 HV, respectively.

Key words: Yilingyan, X-ray diffraction,crystal structure,Debye temperature
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