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Fig. 1 Microphotographs of polished perlite slice obtained from different mining field
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Fig. 2 Microphotographs of polished perlite slice: (a —b) opal, (¢ —d) limonite, (e —f) muscovite, (g—h) clinoptilolite, (i-j)

cristobalite, (k —1) feldspar
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Table 1 XRF analysis results of perlite ore obtained from Shangtianti

X o Si0,  ALO, TFe MgO Ca0 Na, O K,0 MnO TiO, P,0, Lol T
H-01 72.19 12.76 0.63 0.16 0.69 3.00 4.64 0.05 0.08 0.01 5.76 99.97

H -0102 72.03 12.60 0.65 0.25 0.77 2.80 4.30 0.05 0.08 0.01 6.43 99.97

H -0103 72.32 12.63 0.60 0.14 0.70 3.02 4.62 0.05 0.07 0.01 5.80 99.96

H X H -0104 72.23 12.70 0.63 0.15 0.68 3.01 4.68 0.05 0.08 0.01 5.75 99.97
H -0105 72.34 12.59 0.65 0.13 0.70 3.05 4.81 0.05 0.08 0.01 5.57 99.98

S -01 72.40 12.73 0.64 0.17 0.78 3.04 4.66 0.05 0.08 0.01 5.40 99.96

S -0101 72.79 12.62 0.65 0.08 0.69 3.24 5.04 0.05 0.08 0.01 4.71 99.96

S -0102 72.42 12.55 0.67 0.22 0.83 2.98 4.79 0.05 0.09 0.01 5.36 99.97

S S -0103 72.27 12.81 0.65 0.27 0.79 2.86 4.79 0.05 0.08 0.01 5.39 99.97
S -0104 72.29 12.91 0.64 0.26 0.76 2.98 4.85 0.05 0.09 0.01 5.12 99.96

S -0105 72.33 12.80 0.67 0.24 0.75 2.92 4.84 0.07 0.08 0.01 5.26 99.97

QX Q 72.80 12.78 0.67 0.16 0.69 3.49 4.48 0.05 0.08 0.01 4.76 99.97
T X T 72.40 12.85 0.64 0.15 0.69 2.87 4.94 0.06 0.08 0.01 5.29 99.98
JIX J 72.45 12.71 0.67 0.10 0.91 3.50 4.46 0.06 0.07 0.01 5.04 99.98
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Fig. 3 XRD patterns of perlite ore obtained from Shangtianti
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Table 2 XRD analysis results of perlite ore obtained from Shang-

tianti

WX 4455 i S ayal Yl gl
H-01 4.7 - 95.3
H -0102 5.2 0.8 94.0
HTK H-0103 1.8 - 98.2
H -0104 2.9 - 97.1
H-0105 1.6 - 98.5
S-01 - - 100.0
S-0101 - - 100.0
S-0102 7.0 - 93.1
STX S -0103 6.2 - 93.8
S-0104 6.6 - 93.4
S -0105 - - 100.0
QH X Q - - 100.0
THX T 4.4 - 95.6
JH X J - - 100.0

10.0KV 9.2mm X400 LM(UL) 8/27/2020 19:52

100um 10.0kV 9.2mm x15.0k SE(UL) 8/27/2020 19:5

4 HE XEZIRS SEM B :a HORAFHEL 400, b OGRS k

Fig. 4 SEM images of perlite obtained from H mining field: a magnification of x 400, b magnification of x 15 k
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Fig. 5 BSE images (a) and EDS spectrum (b) of perlite obtained from H mining field
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Fig. 6 AMICS analysis of perlite ore obtained from H mining ore: (a)BES images, (b) composition of minerals in perlite ore
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Table 3 Chemical composition analysis of perlite glassy structure Table 4 Mineral composition analysis of perlite obtained from H

obtained from H mining field ..
mining ore

JLE Si Al K Na Ca Fe 0

LEZEZS AR [LIEAY:
Spot1 35.04 831 500 226 0.45 0.54 48.40 Y T R 85.38 82.80
Spot2 35.79 8.39 573 2.38  0.54 0.53 46.65 FE A 0. 74 11.67
EQvel 3.13 3.39
Spot3  36.36 8.54  5.69 239  0.49  0.55 45.97 0, ° 0.08 0.04
Spot4  36.71  8.66  5.24  2.60  0.47  0.51 45.82 AT 0.02 0.02
0.01 0.01
Spot5 35.55 8.39  5.36  2.35 0.46  0.43 47.46 ek
FHA 0.01 <0.01
Spot 6 34.96 8.32 5.32 2.75 0.49 0.51 47.65 KA 0.01 <0.01
Spot7 36.19 843 581 265 0.54 0.55 45.82 WA <0.01 <0.01
iR E] <0.01 <0.01
Spot8 36.50 8.55  5.48  2.29  0.47 0.57 46.15 e <0.01 <0.01
Spot9  35.91 8.48 506 2.17 0.44  0.56 47.39 ik <0.01 <0.01
Spot 10 34.87 8.25  5.43  2.62 0.45 0.55 47.84 S <0.01 <0.01
IR 1.46 1.86
SEH) 35.79  8.43  5.41  2.44  0.48  0.53 46.91 IR 0.16 0.21
At 100. 00 100. 00
2.5 5 Y . .
59 B S ST AT Cr, Oy S5 T 185 il I SE R 19 5% B8 0 o

AMICS AR FE IR A1) f U R m] 9 e
MG AT R ETFROAL, B 6y H A KOFRA RO MKA) D EADEERE,
WX B AMICS /347 B BRA O WA R ILFE 4, WKL B BRERIT REERDT BBk 351 (11 6b) .
Pl 6b W R A B BB (B 0) 4L B Eea st AR 4 TR T SR ELALOE Y O KB SR
B Bt 85.38% (3£ 4) , 5 XRD pHraf RAEA—8,  ZHRAMA (9. 74% ) Kb ESRIBA (3.13% ) AR
I AERBRA G R B PSR A BT WE RN ST YIRS, B {N50.01% o
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Table 5 The amount of bound water content in perlite ore and its

expansion ratio

TWEME BT

1) $ 7R o TR é+€ e/ % .
VIR BTSSR T oK) ALK, )

H-01 5.6l 4.4 18.7
H -0102 5.6l 4.0 16.6
H# X H-0103 5.41 4.4 18.7
H -0104 5.51 5.0 21.8
H-0105 5.21 4.4 18.7
S-01 5.20 4.2 17.6
S -0101 4.59 4.4 18.7
S -0102 5.20 5.2 22.9
SWIX
S-0103 5.10 5.0 21.8
S -0104 5.00 5.4 23.9
QWX 0Q 4.59 4.6 19.7
TH X T 5.10 5.6 24.9
WX J 4.90 5.0 21.8
3 ik

() EFHEZBR A LA BR 45 4 | B 385 o 45 #) A 30
Yokt & 3. Si0, & it — R TE 72% /47, K,0 +
Na,0 & H A T 4% ~ 8% ZIa], ALO; & & — it N
12% ~13% ,TFe &R, FHTE 0. 6% o4y, 456 7K
TEIEETE 4% ~ 6% W) AH 4 R 3 B 37 3 T AR,
BT — R T 90% . fFE W KMEREE T2
b7 Sy OE (=L 7

(2) 27 WAL XRD 1 AMICS 5 45 7 45
LIS 37 Saivke $7Suk- 3% €1 U ST N N
AT YIS A BRI A, 5 AN A A AR R S
A KA ot KA A R

(3) kIR, ERME RS T kA% > 15
5L KB AN 1 2R, & BAE N R IE A B
(AR T R P T AR A7 oMl A v 11— 25 ) =

Al an i

SE Lk

(L] ARG B IE Bk BB M T & FIHTBUR[ CT /2018 AR o [l 4
JE R 5 EC R 2. KA, 2018.
DU P. Present situation of exploitation and utilization of perlite resources
in China [ C] //Industry Mineral China in 2018, Datong, Shanxi, Chi-
na, 2018.

(2] XU, XL, {5 FH_ B XA RS WK PERE R I R P (). A4
J&#",2008,31(5) ;23 -25.



5543

XUE 45 AR ERBBEERE L0 Y2

- 141 -

LIU P, LIU H'Y. Study on influencing factors to expanding performance

of perlite from shangtianti in Xinyang[ J]. Non — Metallic Mines, 2008,
31(5): 23 -25.

[3] LWG. FE 2R AE VAL R IT A BR [T ] ARG a5 Ll
BH],2016(4) :6 - 8.

DU P. Present Situation of exploitation and utilization of perlite resources
in China [J]. China Non — metallic Minerals Industry, 2016(4) ; 6 — 8.
kA, BRI, S R IEBBCE T SR A T R R R o
[1]. WP 5 F1H ,2019,39(6) 159 — 163.

YUYS, GE L, WU K,

[4

[

et al. Comprehensive utilization and develop-

ment strategy of perlite mineral resources in China [ J]. Conservation and
Utilization of Mineral Resources, 2019, 39(6): 159 —163.

BT 2% BRI R . BBk E WUE S B AR M e X i B [ ] A5 B W
FUAEBE R (HARBFAM) ,1994,7(3) :302 - 304.

ZHONG F X, CHEN S F. Properties and market development of perlite
filter [ J].
tion), 1994, 7(3) . 302 -304.

R AR SRS LR, FHEE R (CARBES) ,2007
(27) :86 - 87.

[5

s

Journal of Xinyang Teachers College ( Natural Science Edi-

[6

[

YU S. A review on comprehensive application of perlite powder[ J]. Sci-
ence & Technology Information ( Academic Research) , 2007 (27) : 86 —
87.

[7] BN WM B S m th Be R B A S RE S [ D). H 5.
H LT R,2021.
GENG Q H. Study on The design and properties evaluation of sustainable

Qingdao University of

UHPC including expanded perlite[ D]. Qingdao:

—
oo
—

[9]

[10]

[11]

[12]

Technology , 2021.
EIA. m R I B GRS R R & AF T D
FURH KA ,2021.
WANG H J. Study on the preparation of high strength expanded perlite

1. 9% P

insulation material [ D]. Xi’an: Xi’ an University of Architecture and
Technology , 2021.
Tk, e 2L SO, AF . BRI L 2R TN ™
FELI]. R4 SHEE,2021,41(1) :37 - 38.
YUZL, LI XL, ZHENG W J, et al. Processing technology of perlite
and research on several deep — processing products[ J]. Metallurgy and
materials, 2021,41(1) ; 37 38.
AR, R, 4. (5 B B KRB — W B HA 0 SRR AEL T ] R
ARG Jm Tk 57,2013 (4) :56 - 59.
DENG F, WANG C H, ZHOU S Q. Geological characteristics of pearli-
te in Shangtianti Area of Xinyang[J]. China Non — metallic Minerals
Industry, 2013(4) ; 56 —59.
XUHBE. AR R BGR A W AH Y X ST ZRAT S A i kb ]
TR M 55 DU 48 5, 1996 (2) <111 - 118,
LIU X B. Quantitative X — ray diffraction analysis amorphous integrating
multi — points intensity method[ J]. Marine Geology & Quaternary Geol-
ogy, 1996(2) : 111 - 118.
JAT. BERE WA B0 e ()], 24406 T,2008(2) :122 - 124 +
129.
ZHOU X Q. Study on dispersion behavior of abio — brine in residue[ J].

Contemporary Chemical Industry, 2008(2) : 122 - 124 +129.



- 142 - W= 5 2022 4F

Process Mineralogy Investigations on Perlite ore in Xinyang Shangtianti

LIU Yi', ZHOU Feng', YANG Guangming', YE Guangyu', WANG Hongquan', ZHOU Sen', QIU Xiumei’,
YAN Chunjie'

1. Faculty of Materials Science and Chemistry, China University of Geosciences, Wuhan 430078, China;
2. Geological Experimental Testing Center of Hubei Province, Wuhan 430034, China

Abstract: A comprehensive and fundamental research on the mineralogical characters of perlite ore in Xinyang Shangtianti
were done for the first time. Optical microscope, X — ray fluorescence spectrometer, X — ray diffractometer, scanning elec-
tron microscope, advanced mineral identification and characterization system were used to investigate the mineralogical
characters of perlite ore, and the amount of bound water content in perlite ore and its expansion ratio were also tested. Re-
sults show that the perlite ore in Shangtianti mostly possess perlitic structure, glassy texture and dense massive structure.
The content of amorphous substance is greater than 90% . A small amount of fine particles such as montmorillonite and cli-
noptilolite were formed at the edge of perlite balls or in the cracks due to devitrification. Besides, trace amount of kaolin-
ite, feldspar, iron ore (limonite) , etc. were also detected in perlite ore. For perlite ore, the average amount of TFe is a-
round 0. 6% , the bound water is in the range of 4% ~6% , and the industrial expansion ratio is greater than 15, and the
perlite ore is class I perlite.

Keywords: Shangtianti; perlite ore; process mineralogy; expansion ratio
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