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The synthesis of tobermorite from potassium feldspar powder:
An experimental study

ZHANG Pan and MA Hong_wen

( National Laboratory of Mineral M aterials, China University of Geosciences, Beijing 100083, China)

Abstract: The dissolving rate of K20 from potassium feldspar and the solid phase transformation were experr
mentally studied at 200~ 250 C on hydrothermal_dissolving potassium feldspar, with CaO as the reactant and
under the conditions of different Ca/ ( Al+ Si) molar ratios, liquid/solid weight ratios, reaction temperatures and
reaction periods. The experimental results indicate that the dissolving rate of K;0 from potassium feldspar is
40% ~ 80% and the solid product is well_crystallized fibrous tobermorite. Wet chemical analysis, XRD, SEM,
DSC_TG and BET methods were used to characterize the synthesized tobermorite powers. The synthesized sam-
ples are hollow spherical agglomerates formed by fibrous tobermorite crystals, which are 49~ 50 nm in thick-
ness, 100~ 200 nm in width and 5~ 10 Bm in length, suitable for making calcium silicate insulation materials.
The heat insulating temperature of the synthesized tobermorite pow der materials is as high as 650 'C.
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Table 1 Chemical composition of potassium feldspar powder SOX JK

MgO Ca0 NaxO K.0 P,0s  H.0"  H.0" A
0.00 0.8 0.8 13.83 0.12 1.23 0.17 99.87

#x1
B Si0:  Ti0s  ALOs  Fe0.  Fe0  MnO
SOXJK  65.00 0.22 16.38 0.66  0.48  0.03
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Fig. 1 XRD pattern of potassium feldspar powder SOX_JK
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Table 2 Results of hydrothermal crystallization
el 3 Ca/ (Si+ Al H,0/ [ 8} dn kiR W I ) el KoO SAHTHE K0 # i3 [ 14 41
Sz
’ ( FEIR L) ( Witk /C /h /r*min” ' fgo L' ! % it e 50
g
SOX_01 0.75 15 200 5 400 2.76 40 -
SOX_02 0.75 15 230 5 400 4.56 66 TQP
SOX_03 0.75 15 250 5 400 5.53 60 TQZ
SOX_04 0.75 15 250 3 400 5.16 56 -
SOX_05 0.75 15 250 8 400 5.72 62 TQZ
SOX_06 0.75 20 250 8 400 4.15 60 TQZ
SOX_07 0. 83 15 230 8 400 4.91 71 TQP
SOX_08 0. 83 15 250 8 400 6.73 73 TPZ
SOX_09 0. 83 20 250 8 400 5. 88 85 TQZ
SOX_10 0. 83 30 250 8 400 3.96 86 TPZ
SOX_11 1. 00 20 250 8 400 6. 02 87 TQZ
SOX_12 1.25 20 250 8 400 6. 16 89 TOP
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Fig.2  XRD patterns of tobermorite synthesized at
different Ca/( Si+ Al) molar ratios
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Fig.4 XRD patterns of tobermorite synthesized at

different crystallizing temperatures
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different crystallizing times
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Table 4 Chemical composition of synthesized tobermorite
B Si05 TiO» AlLO; Fea0s Fe MnO MgO CaO Nay0 K,0 H,0* H.0"  BFlagxked: Lk
SOX_Y1 39.01 0.10 10.75 0.74 0.08 0. 006 1.39 34.05 0. 30 3.21 8.26 1.34 1. 82 100. 36
SOX_Y2 37.23 0.11 9.70 0. 68 0.08 0. 006 0.50 36. 15 0.27 2.46 8.98 1.25 2,18 99. 60
SOX.Y3 35.85 0.10 9.26 0. 66 0.08 0.005 0.38 40.82 0.29 1.48 8.09 0.69 2,07 99.70
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Fig. 6 XRD patterns of synthesized tobermorite
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Table § (ell data of synthesized tobermorite
FEdS SON Y1 SOX_Y2 SOX_Y3 JCPDS
ag 0.5565 0.558 1 0.5565 0.558 64
bo 0.3689 0.368 4 0.3696 0.369 62
o 2.2771 2.2784 2.2793 2.27797
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Fig. 7 DSC_TG curves of synthesized tobermorite
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