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Abstract: The surface weathering environment of phlogopite vermiculization was simulated under atmos-
pheric pressure, the transformation process from phlogopite crystal layer to vermiculite crystal layer was
discussed, and the effects of mixed solutions under different sodium chloride concentrations on the trans-
formation process from phlogopite to vermiculite were studied. XRD, XRF, ICP and SEM were used to
study the changes of phase, structure, chemical composition and micro morphology during the transfor-
mation. TG-DSC was used to study the changes of thermal properties of the samples before and after the
transformation, and the cation exchange capacity (CEC) of the samples was measured. The results show

that the transformation from phlogopite crystal layer to vermiculite crystal layer occurs after being trea-

WK E: 2021-10-08

EEWE: FRAREFI4E (41972042, 42072048)

EE R KA (1995—), Zo, WIJE WA, W-BF9eA . BT [ 0 Wtk
BEE . @AY, Email: tjpeng@swust. edu. cn

034003-1



% 59 &

v K FRCH RAF O

%34

ted with simulated environmental solution. The transformation process shows that the content of K™ in

phlogopite structure is significantly reduced, sodium hydrate ion is introduced into the structure, the

number of layer charges is reduced and CEC is increased. The research results have certain significance

for the development and utilization of phlogopite minerals with low utilization rate in Yuli vermiculite de-

posit, Xinjiang.
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mL XA K DL K 20 mL ¥ 43 5 0. 5,0, 75,
1.0.1. 25 Fil 1. 5 mol/L WAL ANA .
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kV, 2 H 7 100 mA.

WHFMTE NETZSCH STA 449F5 [a] 454 43
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Fig. 1  XRD patterns of phlogopite after reaction with
mixed solutions of different Na™ concentrations
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Tab.1 The d values and relative contents of phlogopite

and vermiculite in the sample after the reaction of

phlogopite with mixed solutions with different so-

dium ion concentrations

Lva) Gtk
B
door/nm  FH/% doo/nm FHEL/ %

P-0 — — 1.0174 100
P-V-Nay, 5 1. 4617 2 1. 0383 98
P-V-Nay, 75 1. 4667 5 1. 0430 95
P-V-Nai. o 1. 4619 9 1.0192 91
P-V-Nay, 25 1. 4576 19 0. 9965 81
P-V-Na, 5 1. 4473 47 0. 9901 53

xR2 EEREZARSUWRENRESREREEHMAP
A EBRENRBSH

Tab. 2  Cell parameters of phlogopite crystal layer in the

original sample and the samples after reaction with

different  sodium

mixed solutions  with

chloride concentrations

e $E5E/nm a/nm b/nm ¢/nm B8/

P-0 0. 1013 5. 42 9. 10 10. 25 99. 82
P-V-Nao s 0. 1342 5. 42 9. 28 10. 33 101. 34
P-V-Nag.7s 0. 1558 5. 33 9. 26 10. 24 99. 49
P-V-Na; o 0. 1323 5. 23 9. 36 10. 27 100. 19
P-V-Nai s 0. 1508 5. 41 9. 25 10. 25 99. 75
P-V-Na; s 0. 1086 5. 30 9. 24 10. 27 100. 26
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KM 2HEUME
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WA AR T B B i T R B S J2= ] BH
NI B I R IR . XEARR G
VRSN DR K VR LA T T E L 4
W 2 s, B 2 vl DU R S A Eh vk
FETHES K BBt SR B S ih 2 s. 2
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FEAR 2 PR O Na® (K 8 1~ 22 [ B 52 4 A AL 52
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G BEJZ ] K3 HA R s i s e e X
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Na W K Bk S i th 785 7 Z [l Y
“BHZERON 2 A2 i B D 32 2 6] TG X HE
I HRC DX K s fe 31 )2 18] 1 K Al e 1 FEL
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Fig. 2
reaction with mixed solutions with dif-
ferent sodium chloride concentrations
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Tab. 3 Chemical compositions of the original sample and the samples after reaction with mixed solutions with different sodi-

um chloride concentrations (wB/ %)

i%ax P-0 P-V-Nay 5 P-V-Nay, 75 P-V-Nay. P-V-Naj, 25 P-V-Na 5
SiO; 42,78 42.85 44,17 43. 47 44. 24 43. 85
MgO 21. 84 22.50 21. 86 21.99 21.91 22.04
Al Oy 14. 33 14.53 14.51 14. 38 14. 57 14. 30
KO 10. 42 9.62 8.91 8. 87 8. 13 7.93
Fey, O 7.10 7.00 7.05 7.47 7.23 7. 64
TiO; 1.75 1. 60 1.57 1.63 1.62 1.61
BaO 0. 46 0.31 0. 26 0. 27 0. 25 0. 20
Cr2 03 0. 27 0. 29 0. 29 0. 29 0. 31 0. 31
Nay O 0. 14 0. 86 1. 05 1. 23 1.43 1.71
CaO 0. 50 0. 04 0. 00 0. 00 0. 00 0. 00
Loss 1. 20 3. 30 6. 90 7. 20 7. 60 7.00
Total 99. 62 99. 60 99. 67 99. 61 99. 69 99. 58

AR 11CO) Ry ZERE 55 0 4 5B
FE LRIV AL P S AL 7 2GR AT A BCTHAT L 4%
FEmm Al 2 T ST 2% 103 B 1 D (R DR 25 4%
KA~ B S5 L 3k 4 FoR. ik
AT LUE L X HJEAE P-0 #e 4k ™ ¥ P-V-Na, s th
Na™ JLF 588 T 20 KT =42 (8. BEERL
B BE TR SO S R i ) TR J2 4 1Y) )2 L AT AR
PREE T R R 3 i i b i e AL B Sl 0. 5
mol/L B, W P L B K H A A% P A
ORME T 2546 BT )23 1) B F g ) R I A A
at P-V-Nay s JZ B A4l 1. 018 BEAIKZ 0. 9594
W E AL BN E A 1. 0 mol/L i}, Bl DL & B
P-V-Nay, 5 )2 B faf BORN B T A A Na® (K*
A2 BH 5 5 W TP Y A M I 3 Ak 2 T v ek
JEHAPEE IR AN B . 3O PR B 2544 BT
2 B AR E AR AR/ a5k rh AT R A i 2 ny Ak
i Bk ek o P BB T K AR K .

FEH MR > FEE Fet EAE L 5
A R ORI HLIR 25 & b LA 5. 8 A 1k
R SR K i 2 1 B L B Fe' AR
Fe' " 5| Al i 1) J2% L far » 25 4% 19 B A 38 3 1] 9 VR
TR KOl AR SR E T & =B
A= W BH B - S AN 2 ET AR R
WA [A] 3 ] BB 5 Sy e v BH B - 4o 78 Ak
A ANIRIRE i v A 2 B 2 FL AT R
/N BHES FAg e A5 B RN BRI AL S =
BEJFOR Y CEC 38 i 5 1k 8- B 2 2 10

mmol/100 g. Na™ g T I ALK L faf 25 B R 25
R/ B SV AT AN AR KT ik A& =B
JEIR] 45 A7 S JE AR B i B, P e 1R g

I g A 22 BH S T 4. 2R, AR AR B
bR 4 v TR i P-V-Nay s [ BH 38 T 38 e 5 ik
$2FE Z 50 mmol/100 g, FH AL =¥ P-V-Na, ;5
F SN ERERS R4 T

1 BERRERRSAMRENREBRERISHNL”

YRR

Tab. 4 Calculation of the charges of the conversion prod-
uct layer as it is and those after reacting with
mixed solutions of different sodium chloride con-
centrations

FE T2 gt X 2 HL far
P-0 Ko. 903 Bao, 012 Nao, 015 Cao, 036 (Siz, 906 Al 093) 1.018
(Alo, 053 Feo, 362 Cro. 014 Tho. 089 Mgz, 211 ) O10c0m)2 ’
K. 829 Bao. 00s Nao, 112 (H20),, (Siz. go7 Al 158)
P-V-Na 5 800 os a0z 00 807 AL 0. 959
S5 (Al 055 Feo, 536 Cro, 015 Tio, og1 Mgz, 267) O10c0m2
Ko, 762 Bag. 006 Nag, 136 (H20),, (Siz, 961 Al 035)
P’V’Na 75 - - J— O. 912
o (Al 108Feo, 355 Cro. 015 Tio, 079 Mgz, 185 ) O10com 2
Ko, 762 Bao, 007 Nao, 160 (H20), (Siz, 927 Al 072)
P-V-Na ' ’ < . : : 0. 937
M0 (Al og9 Feo, 575 Cro, o15 Tio, os2 Mgz, 207) Or0c0m2
K. 693 Bao, 00s Nao, 185 (H20),, (Siz. 957 Al1, 042)
P-V-Najy, 25 ) : < . ’ ’ 0. 891
A2 Ay, 105 Feo, 363 Cro, o6 Tio, os1 Mgz, 182) Orocomnz
P-V-Nay. Ko, 673 Bag. 005 Nag, 222 (H20),, (Siz, 937 Al 052) 0.910

(Al, 066 Feo, 385 Cro. 016 Tio, 081 Mgz, 201 ) O10comz2

3.4 P-0 K P-V-Na, s U FHERTL
& RAVETTE 4 = B8 A1 (8] 20
TR M B i 20 ] N iR A 45 7K A BHES 1 1 5
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BrBoR A A 95 C L MR IR B Y AR
0. 6156, ML FRIBERR 10 B 7E 4 o BRI A K
gy, AE 720 °C RO AT BE Rk R £ 45 H) A A
RV B K B 45 25, 900 °C 2 I 114 3% 25 I dk
PR T 4 o B EAESS M R BB, 7E 1100
CHY W AR 2 4 = BE I RRIE I R ), 7 930~
1200 °C kA= B8 i S W1 1 Ak & W0 i B
J ANBE AT VBRI A

SN 6] JZ B dl P-V-Nau s B9 P800 5 R
P-0 FH LA PN B AN ] 2 Ak« He— o2 2 T 7K A

100 < 7 12
0.61% \
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981 16 &
< E
g 97r 138
96 |
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oA F 00 SR R] K, KT Na B3 7 )2 6] /K A 6 5
TS, DA W AR A A AR B R 451 3 i Ry
2. 2%, W RN J5 WA P-V-Nay 5 JZRIK I £,
GBI B L R AR B B 2k 2K 1) L B
RAATG R IR A A A P PN 32 PR R s I s
B BEK A Z ] KAGENES T I R R NS & )
55 7K S Ry i 75 L A RE R AR A T e s B
BT IS B k. T Gt OV R PR
P-V-Na, ; 7£ 1055 “C &b 4 2 BEFRAE S B R AE I 4
BHRE BT 4o B0 )2 FE A 52 450 R
B BE SR AN R T DA 22 SR 2Rt iE S T & = B
A2 [ B8 A i 2 I B AR

100 12
i \ 1055 °C

.-/ '9
940 °C o
[72]
6 Q
2 3
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3@

\
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(b) Sample P-V-Na; 5

B 3 P-0A= P-V-Na. s TG-DSC H
Fig. 3 TG-DSC diagrams of P-0 and P-V-Na;_;

3.5 P-0 K P-V-Na, s IR 57 T4k

AT FAL TG 4 = BE A P-0 M f AL s Lhig
A1 FEAHRRE 5D P-V-Na, s 47 TSNS, K 4
O3 R W A T AR IR . ] da T L,
RIS 5 1 P-0 FE i i B s L. 3R
T B VF 2 AL ARG W L 2 SR Z [ 455
S HAL.

Mg B ERER AR R iR A s AR P-V-
Nay s FEAR I f1 ] 4b 0] DL, R A R R 52 B Y =
ARGEHE  RIALAFCH )27 AR 2 Al 21 %
TH WA A M #4245 R A ELAS R , LT
TR BB A G WA KA. X R bhg
A R JZ ARG R BB K& TR
SEAH)ZIEAJZ ], 5 XRD g5 5 v 4 2 B i S i
PR B BRI R — 2, WUl 1 g A fL AR kK

BRI SE R bW A TR L 7 SO
i AR T BB Gz B R ) 3k
TRl DU AR I3 i » FE B AR B AU,
IR IOk 7 HE R U BT I T T B R =
WA R M. Mg Fe' fbr=E 2R
AR R S22 Rt R K il L amr A2 Ak 2 8] 7 2R
THORAER R T 20T BRI ER R 2 = A
B TSk sce, AR TR ST RERR R
i R ALY R S R A R ER 45
Hh R SR XM LA FHBER T 25 2 18] BH 28
AR L - 07, 3 200 Ta) BH S 5 0 3 i M= 1] O
#5 P-0 F| P-V-Nay s ITEARAE 15 I S AL i
FEX} & AR AR I R X 5 A AR MR %
H M A i — 2L
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(a) Sample P-0

(b) Sample P-V-Na; 5

E 4 P-0 ﬁ\? P*V*NHLS 9{3 SEM E
Fig. 4 SEM images of P-0 and P-V-Na, ;

>

TR

AR S 1 S A AU B 5 BRI A AL RS R
FEHAFU R LGS : (1D B KLY SER - i XX
SEUKB I ARG L IR T AR SRR RS E 1
BifRZ i T2 ) KT8 R R ., K
ARG A i i P 4 o B A A ) T IR KA
HTHREA S SR E . &8 kA g4
45 () Al R . & o B g AR
JZ HLT RSO+ BH B S A I X kG
AR N BT B2 s (3) 4 o B o) A %
AR AR L JR LK R A A A P RN A
B AN [
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