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Sample SiO2 TiO2 Al2O3 B2O3 FeO MnO MgO CaO ZnO BaO Na2O F H2O
Zr-T-1 rv/cr c�/b �v/cc ��/�b �r/v b�/b ��/r ��/b bc/b bv/b ve/� be/b �/c
Zr-T-2 �r/cr ec/b ��/cc ��/�b �/v b�/b b�/r ��/b b b vc/� b ��/c
Zr-T-3 ��/cr c/b �c/cc r�/�b �r/� b�/b ��/� e�/b bc/b b �v/� br/b r�/c
Zr-T-4 e�/cr c�/b rv/cc ��/�b ��/� b�/b ev/� e/b be/b b�/b v/� b �/c
Zr-T-5 r�/cr ce/b be/ce v�/�b ��/r bv/b re/r ��/b b�/b b�/b b�/� be/b ��/c
Zr-T-6 b�/c� ec/b �/cc ve/�b �/r b�/b e�/� �r/b b�/b b b�/� b�/b �e/c
Zr-T-7 r�/cr �e/b be/c� �/�b ��/v b�/b ��/r ��/b b b�/b ��/� b�/b r�/c
Zr-T-8 ��/c� b�/� ��/�� e�/�b b�/�� b�/b rv/r �c/� b�/� bc/b v�/� b�/b ��/c

Number of cations on the basis of the 22 O 
Sample Si Ti Al +4 Al Z Al Y B Fe Mn Mg Ca Na OH 
Zr-T-1 ��/� be/b b�/b r c�/b c ��/� b ev/� b�/b ��/b �v/c
Zr-T-2 �c/� b�/b br/b r c�/b c ��/� b e�/� be/b ��/b e
Zr-T-3 ��/� be/b bv/b r c�/b c ��/� b�/b cr/� b�/b �r/b ��/c
Zr-T-4 �/� b�/b b�/b r ce/b c ��/� b�/b c�/� b�/b �r/b e
Zr-T-5 v�/� be/b �/b r ce/b c �e/b b�/b ��/� bv/b re/b �v/c
Zr-T-6 �c/� b�/b b�/b r �r/b c vc/b b ��/� b�/b r�/b ��/c
Zr-T-7 ��/� b�/b be/b r bv/b c ��/� b�/b re/� ��/b rc/b �r/c
Zr-T-8 ��/� �c/b bc/b r b c �c/� b r�/� ��/b r/b ��/c
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3KAlSi3O8+2H+= KAl3SiO10 (OH)2 + 6SiO2 + 2K+
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2K2SO4+ 3FeOOH+3H+ = KFe3(SO4)2 (OH)6 +3K+
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(OH)8 .4H2O + H2SO4 + H2O
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Oxide% Tu-1 Tu-2 Tu-3 Tu-4 Tu-5 Tu-6 Tu-7 

P2O5 c�/cc eb/ce ��/cc c�/cc ��/cc c�/cc cb/cc
SiO2 br/b b�/b br/b b�/b b�/b br/b b�/b
Al2O3 ��/cr �b/c� �b/cr ve/cr ��/cr ��/cr �b/cr
Fe2O3 ��/c bc/e r�/c re/c �v/c rr/c b�/e
CuO cb/v �e/v ��/v r�/� vc/� ce/v ��/v
ZnO �b/b ec/b ev/b �b/b e�/b ��/b e�/b
CaO bc/b b�/b br/b be/b bc/b br/b b�/b
K2O br/b b�/b br/b br/b b�/b b�/b br/b
BaO b�/b bb/b b�/b bb/b b�/b b�/b b�/b
Na2O bb/b bb/b b�/b b�/b bb/b b�/b bb/b
K2O br/b b�/b br/b br/b b�/b b�/b br/b

H2O+ �c/�r cb/�r ��/�r �b/�� e�/�� �v/�r ��/�r
F br/b b�/b br/b b�/b br/b br/b br/b
Cl b�/b bc/b bc/b bc/b b�/b b�/b bc/b

O=F cr/b c�/b cr/b c�/b c�/b c�/b e�/b
O=Cl bb/b bb/b b�/b bb/b b�/b b�/b b�/b
Total b�/�bb b�/�bb �r/�bb ��/�bb b�/�bb ��/�bb ��/�bb

Number of cations on the basis of the 12 O 
P r�/c ��/c �v/c ��/c ��/c r�/c ��/c
Si b�/b b�/b b�/b b�/b b�/b b�/b b�/b
Al ��/� ��/� ��/� ��/� ��/� ��/� �e/�
Fe ev/b e�/b ev/b ev/b ev/b ev/b e�/b
Cu v�/b v�/b �e/b v�/b vv/b v�/b v�/b
Zn br/b b�/b b�/b br/b b�/b br/b b�/b
Ca b�/b b�/b b�/b b�/b b�/b b�/b b�/b
K b�/b b�/b b�/b b�/b b�/b b�/b b�/b
F ec/b ec/b ec/b ec/b ec/b ec/b ec/b
Cl b�/b b�/b b�/b b�/b b�/b b�/b b�/b
OH �b/�� ��/�� ��/�� ��/�r r�/�r ��/�� ��/��
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