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ABSTRACT : XRD results on annealing studies of Na-feldspars (Amelia albite) show rapid changes
in the lattice parameters of the 1073 T-heated samples owing to disordering of Al and Si as well as
lattice distortions upon quenching of the heated specimens. While a low albite transformed to a high
albite by 7-days annealing at 1073°C, it remains as an early intermediate albite even by 140-days
annealing at 924°C due to the slower AI-Si disordering rate. From the heated samples tweed
structures of 100~200 A Wwere typically observed by TEM, which showed different ways of
development between the 1073°C-heated one and the 923C-heated one. The former locally trans-
formed to microstructures similar to albite twin, while the latter transformed to domain structures
containing albite twin plane in the wider area. The origin of tweed structures is suggested to be
formation of incipient twins (albite twin and pericline twin) to reduce the lattice instability which is
increased by disordering of Al and Si as well as quenching.
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Table 1. Refined lattice parameters of annealed Amelia albite samples determined by powder XRD
(standard deviations in parentheses refer to last 2 decimal places)

annealing a b c a(® B(® v (%) 14
T(C) | t (day) | (A) (A) (A) a () B () v () (&%)
0d 8.1385(12) | 12.7882(20) | 7.1588(09) 942'326‘.14?0(;5) 112’;23(512) 879?).9:5%3) 664.44(12)
1d 8.1496(23) [ 12.7990(29) | 7.1451(13) 945;16?242%4) 112'35319(518) 882';29.1923(31) 664.90(22)
2d 8.1520(27) | 12.7996(32) | 7.1393(15) 94;6(.)252(?6) 112'3521(22]) 88;)"/796(28) 664.93(23)
3d 8.1532(31) | 12.8257(54)| 7.1334(21) 945;?106(?5) 112';.65‘;(028) 888'7;:;?9) 666.11(36)
93.921(58) | 116.441(34) | 89.166(75)
1073 4 d 8.1579(37) | 12.8354(58) | 7.1289(26) 938;023(?8) 11234;;314) 908?1928(17) 666.71(41)
7d 8.1581(14) | 12.8639(20) | 7.1102(10) é6.000 6'3.502 é8.117 666.52(14)
15 d 8.1568(14) [ 12.8667(18)| 7.1114(12) 932;2_(.);;;7) “2;43179(614) 908.2(.)013(14) 666.66(14)
30 d 8.1562(14) | 12.8669(19) | 7.1112(11) 935;2?;;;6) ”2’;1’;(514) 90{;?(?1(;4) 666.60(13)
60 d 8.1561(13) | 12.8668(21)| 7.1100(11) 93;?30(;9) “2'34313(314) 905;2?(}1(;6) 666.48(14)
100 d | 8.1555(14) [12.8687(20)| 7.1095(12) 93;:52(;8) 112‘;1’5‘:(814)J 90;?32(;6) 666.64(14)
7 d 8.1397(16) | 12.7888(17)] 7.1521(10) 9432?3‘55(;6) “2‘35‘22(813) igﬁ%;é;” 663.97(13)
15 d 8.1440(18) |12.7923(23)| 7.1516(11) 945'516?30:;9) ”66'353;(215) 879'?;";0(?1) 664.46(16)
924 60 d 8.1404(14) | 12.7943(22)| 7.1491(10) 942;16(.)257(;5) 112'3522(313) 889'?)?36(18) 664.32(14)
100 d | 8.1483(29) [12.7966(34)| 7.1410(16) 94;;?322(?9) 112'35.4"5?)(820) 88é29?996((3)9) 664.39(26)
140 d | 8.1399(24) [ 12.7942(41)| 7.1457(19) 94;6?282(;4) 1125.2;;22) 889'?0954) 663.78(26)
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Fig. 1. XRD of albite samples annealed at 1073°C for different
durations. Note broadened and asymmetrical peaks of 131 and
241 peaks from the 10737C-2d and 1073 C-4d samples.
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Fig. 2. XRD of albite samples annealed at 924°C for different
durations. Note broadened and asymmetrical peaks of 131 and 241
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Table 2. Calculated values of Tr[110], Tr[110], tlo, n and A131 for annealed Amelia albite

annealing Tr[110] Tr[lﬂTO] o 1 31 )
T (C) t (day) (A) (A)
0d 7.714 7.440 0.995 0.993 1.095
1d 7.692 7.479 0.851 0.801 1.294
2d 7.685 7.490 0.805 0.740 1.368
3d 7.670 7.521 0.708 0.611 1.485
1073 4 d 7.650 7.554 0.583 0.444 1.665
7d 7.610 7.623 0.319 0.092 1.936
15d 7.606 7.629 0.294 0.059 1.966
30d 7.605 7.630 0.289 0.052 1.970
60 d 7.604 7.631 0.286 0.044 1.965
100 d 7.605 7.631 0.288 0.051 1.954
7d 7.506 7.452 0.945 0.927 1.169
15d 7.703 7.458 0.926 0.901 1.194
924 60 d 7.698 7.466 0.890 0.853 1.259
100 d 7.692 7.477 0.853 0.804 1.275
140 d 7.698 7.465 0.892 0.856 1.252
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Fig. 3. Development of tweed structure in Amelia albite with increasing time at 1073°C
(a to ¢) and 924C(d to f). All images are bright field (BF) near [102].
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Fig. 4. Characteristics of tweed structure in an-
nealed Amelia albite (1074°C-3d). All images are
BF near [102]. (b) Typical [102] pattern showing
cross-streaking.

A AR FEHOE tehted, A4 o
@ 7ze £4 WEd woh ARHA ARE
21717} ool ik

Fig 5o 29 74 Ao A FrlolE
AR FHEo) 23} F7 ESE Fxs)
o WIFBAE F NS YA, & P

010y 9] trace?} 7o HP3}a, vpE uiake
(010) tracest °F 80°9 ZAEE o]F i gl—%%
Q. o] @ Ef= 727t AlRe] W g9

of 4X4 nE2A BEIA Aethe AV‘; Fig.
5b7F Holg=a Qle=d, 0:17]/\1L EQT 127}
LY AT 43 WA e Aol UF

o] W AZH(planar defect)o] < OH FEo] U 01
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perpendicular to and nearly parallel to the traces of
the pre-existing albite twin planes (1073 C-4d). (b)
Tweed areas and tweed-free areas coexist (1073 C
-3d).
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Fig. 6. Variation of tweed in albite annealed at
1073C(a to ¢). All images are BF near [102].
Normal tweed is only weakly shown as back-
ground in (c).
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Fig. 7. Variation of tweed in albite annealed at 924
T (a to ¢). All images are BF near [102]. Normal
tweed is only weakly shown as background in (b).
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Fig. 8. Schematic diagram illustrating the effect of two transverse distortion
waves on an initially orthogonal lattice point array. Arrowed regions have
maximum distortion (after McConnell, 1965).
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XRD# TEM$E o] &3 dujolES] v B o] o+

Fig. 9. (a) K-feldspar intergrown with Na-feldspar.
(b) Enlarged K-feldspar area showing tweed struc-
ture. (c¢) [102] diffraction pattern showing cross-
streaking (arrowed) from reflection of the fine
tweed in K-feldspar.
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Fig. 10. Schematic diagram of domain structures

bt
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showing en échelon arrangement of triclinic domains. Left-hand
domains are black (after Eggleton and Buseck, 1980).
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