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by Coupling Effect of THMC
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(State Key Laboratory Cultivation Base for Nonmetal Com posite and Functional Materials ,

Southwest University of Science and Technology, Mianyang 621010, China)

Abstract: Sphene solid solution doped neodymium (Cay g Ndo 14 Tio. 55 Alp. 1, SiO5 ) was
prepared using CaCO,, Nd, O,, TiO,, SiO, and Al, O, as raw materials by solid-reac-
tion. The chemical stability of sphene solid solution doped Nd by the coupling effect of
thermodynamics-hydrodynamics-mechanics-chemistry (THMC) was investigated by the
means of product consistency test (PCT), X-ray diffraction (XRD), scanning electron
microscope (SEM), inductively coupled plasma atomic emission spectrometry (ICP-
OES) and so on. The results indicate that Ca, g Ndy. 1, Tio. 56 Aly. 14 SiO; solid solution has
good chemical stability by the coupling effect of the pH=15-9, 150-200 °C and 0. 476-

1. 554 MPa; the pH value and temperature (pressure) have no significant impact on the
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normalized leach rate of Si'",

APPY and Nd*7; the anti-leaching property of Ca’" at

200 C (1.554 MPa) is better than that at 150 °C; early in the immersion, the anti-leac-

hing property of Ca’"in pH=09 is better than that in pH=>5 and 7. late in the immer-

sion, the anti-leaching property of Ca’" in solid solution is converge in the three solu-

tion; the anti-leaching property of Ti'" in pH=09 is better than that in pH=5 and 7.

Key words: sphene; solid solution; coupling; normalized leach rate
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Fig. 1 XRD pattern of sample
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Table 1

Normalized leach rate of Ca’™, Si*t, APt , Ti*t and N&®*

in Cay_gs Ndy. 14 Tiy. 36 Aly. 14 SiOs by coupling effect of THM

LRc2+ /(mgem 2 «d 1)
g/ C pH &
1d 3d 7d 14 d 21d 28 d 12 d
150 7 40. 94 12. 97 83 3.68 2.52 1. 84 1.17
200 7 10. 55 6. 15 . 84 1.01 0. 83 0.99 0.78
]()ZLRgH’//(g’ m Z . d 1)
BRI/ C pH i
1d 3d 7d 14 d 21d 28 d 42 d
150 7 46. 33 15. 68 .61 3. 86 2.63 1. 99 1.61
200 7 50.7 16. 16 8.95 4.73 2.97 1. 67 1. 21
10'LRAPT /(gem 2 +d 1)
g/ C pH H
1d 3d 7 d 14 d 21d 28 d 42 d
150 7 7.09 1. 65 3.61 1. 96 1. 07 0. 84 0.93
200 7 9.59 4.03 .59 1. 64 1. 00 0.75 0.58
LRyt /(‘ug em 2ed 1)
g/ C pH fH
1d 3d 7d 14 d 21d 28 d 42 d
150 7 107. 18 33.01 19.13 8. 12 9.08 5. 60 5.07
200 7 105. 85 70. 40 39.63 23.18 18. 00 13. 41 8. 34
LRt /(pg * m?.d D
B/ °C pH {4
1d 3d 7d 14 d 21d 28 d 42 d
150 7 63.37 21.03 .74 5. 40 4. 14 2. 00 1. 49
200 7 26. 68 23.20 10. 23 3. 84 3.48 2.79 2.27

AT 2 AIAL AR BE Oy 150 °C L pH {H
S~ W, Ca? " L SiT VAP UTH T N
I — Ak 3= H 258 il 32 760 0 30 A 3B K 3% W R AIG L 7E
28 d Dhg e TR IR R e — Bk P . 42 d I
Ca™™ \SI'"" VAP [ Ti'" il N&'™ B9 10 — 1k iR %
AR (1,17 ~1.30) X 10, (1. 54 ~1.61) X
107%,(0. 93~1.34) X10 ", (2.29~7.58) X10 °
(L 49~1.90) X 10° g/(m* « &), {ER WY
W(1~21 d),Ca*" 7 pHH N 5 F1 7 B (1910 —4k
BHRE pHME N 9 B 0 &, =5 M
(28,42 O\ HIH bR BT B3 Ca
TEIX 3 A iy KR E g iy s 5 pH
fE>k 9 AHLL . T 7€ pH {Eh 5 A1 7 B IH—1k
B AR G L U] T ZERRME R BT iR
EP P BB A M N R R PR 8 B A s pHL B A B A T
Sitt VAP NG P IH 1R T

R ZE R FEB L Cay s Ndo, 1, Tho. g6 Al 14 SIO;

[ R AR AE R R 150 °C (0. 476 MPa) .pH {H M
5~9 1 HC #S/E N B A RiFmfb ¥t
PE.pH A8 L X Si'T AP i Nd*T g1 —
iR R TC W] e R R IR (1 ~21 4D,
Ca®" 7 Hpr o R 1 20 85 19 13— fb 3 H SR 3
PEIREE A 8 A R S B (28,42 d) L, A
— bR AT 28U Ca® FEX 3 AT
R RS E MR B A Y s T AR B M IR B
WP 1 BB K M R R R B 1 4T

SHiEEH 90 CCRAHE) .pH HHA 5~9
R EEE s Cay g0 Ndo, 14 Tio.gs Al 1y SiO;
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Table 2 Normalized leach rate of Ca*t, Si**, AP, Ti*" and N&**

in Cay_gs Ndy. 14 Tiy. 36 Aly. 14 SiOs by coupling effect of HC

1) Cay. s Ndo. 14 Tio. 55 Aly 1y SIO; [ 75 14 78
pH {H R 5~9 .35 150~200 °C . E58 0. 476~
1. 554 MPa ) THMC #i&/EHI T BA R 471
A=y =Yk

2) B J1) X Ca. g5 Ndo. 14 Tio. 55 Al 14 SIO;
By SitT AP R NG I — 102 R T
B 5 . Ca™" 2 200 °C B A9 BT 1 B 5%
150 CHY4F s Ti' FERI IR B B (1 dD B 9 o 5k 2
THH kR B EEAR - HE 1 4G
150 “CHf Pz M REEL 200 C iy B4,

LRc2+ /(mgem 2 «d 1)
g/ °C pH A
1d 3d 7d 14 d 21d 28 d 42 d
150 5 37.93 18. 42 6.22 3.58 2.76 1.93 1. 21
150 7 40. 94 12. 97 6. 83 3.68 2.52 1. 84 1.17
150 9 16. 36 4. 27 2. 30 1. 44 0.98 1. 29 1. 30
10°LRg!+ /(gem 2 «d 1)
B/ °C pH d
1d 3d 7d 14 d 21d 28 d 42 d
150 5 37. 34 16. 09 7.69 4.78 2.57 2.03 1. 60
150 7 46. 33 15. 68 8.61 3. 86 2.63 1.99 1.61
150 9 41. 85 16. 64 7.38 3. 05 2. 67 2.12 1. 54
i ]O‘LR;\ﬁ* /(g *m 2. d 1)
A/ C pH {8
1d 3d 7d 14 d 21d 28 d 42 d
150 5 14.51 10. 81 5. 66 2.82 1. 89 1. 98 1. 34
150 7 7.09 4.65 3.61 1. 96 1. 07 0. 84 0.93
150 9 26. 69 10. 39 5.07 2.75 1.77 1. 44 1. 18
LR+ /(p_g em Z2+d D)
g/ °C pH A
1d 3d 7d 14 d 21d 28 d 42 d
150 5 266. 26 106. 08 49. 69 24.25 13.97 10. 32 7.58
150 7 107. 18 33.01 19.13 8. 12 9.08 5. 60 5.07
150 9 74.76 21. 85 16. 69 5. 16 6. 49 4.76 2.92
LRyg** /(pg s m™2 «d™1)
g/ C pH H
1d 3d 7d 14 d 21d 28 d 42 d
150 5 17.93 13.45 6. 38 3.43 2.47 2.09 1. 85
150 7 63. 37 21.03 8. 74 5. 40 4. 14 2. 00 1. 49
150 9 38.75 14. 62 6. 38 3.83 2.90 1. 59 1. 90
3 4ig 3) pHEXF Si'™ JAP™ F1 Nd*™ pyIH— 1k iz

HR TG 5 m , AR IR (1 ~21 &) . Ca®"
1 pHE N 5 F1 7 B A9 IH— 4612 H R %% pH {H
M9 R E RIS (28 do42 )L HIH—

R R T —EGU ] Ca® 121X 3 Fhis

AR AR E P R Y 5 pH fE N 9 ML

Ti'" 7 pH R 5 F1 7 BF 09— 4L 13 R

RS UARA T e A N PR M RE AR
HR P R R M IR B Y

4 £ THMC #iG/ER T .42 d 1y Ca® |
ST LA VT M N R H — 1R 3R R 5
J3(0.78~1.30) X107 (1. 21~1.61) X102,
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(0.58~1.34) X 10 *,(2.92~8.34) X10 * 1
(1.49~2.27) X105 g/(m* « d),
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