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Sample no i���� i�Y�� i�Y�� i��� ���� �Yi �Y� Z��� Z��Y Z�Y� Z�YW Z�Y�
SiO2 vw/xv vy/x� vy/vy vy/z{ v{/vx v|/v| v|/v} v{/�| |~/�{ |x/~z |~/|y v{/{~
TiO2 ~/�y ~/�v ~/�x ~/y} ~/wx ~/{{ x/}~ ~/y{ ~/|v ~/zw ~/v| ~/{�
Al2O3 y/zx w/�x y/z} y/zz �/|~ y/xv {/}w �/v~ v/yz v/vw |/yv |/{}
FeO xz/v~ xv/z{ xv/v{ xv/~� x|/}| x|/�{ x|/vv xz/|x xv/xz xz/z| xz/z� xz/wz
MgO x}/xw x}/x� x}/}} x}/vv xx/zw x}/~~ xx/zz xz/�} xv/~z xv/{} xv/~x xz/w|
MnO ~/zv ~/vz ~/zy ~/v| x/vy x/vy x/|~ ~/vx ~/v~ ~/z{ ~/|z ~/v{
CaO x}/zv xx/{{ x}/}{ x}/~� xx/|z xx/w{ xx/�z x}/vw x}/|z x}/y{ x}/}� x}/}}
Na2O x/~v x/~y x/~w x/~| x/x| x/zy x/|v ~/y} ~/|z ~/v| ~/wz ~/y~
K2O ~/|z ~/v{ ~/|| ~/yy ~/|y ~/yx ~/y| ~/|| ~/zy ~/}x ~/zw ~/||
F ~/}x ~/}w ~/~~ ~/}x ~/xz ~/zv ~/|{ ~/~~ ~/~~ ~/~~ ~/}| ~/xz
Cl ~/x} ~/~w ~/xx ~/xv ~/~x ~/~v ~/~| ~/x� ~/~v ~/~x ~/~} ~/xv
P2O5 ~/~} ~/~} ~/~~ ~/~~ ~/~z ~/~z ~/~~ ~/~} ~/~} ~/~~ ~/~| ~/~~
Total {�/z~ {w/z} {y/|~ {y/y} {y/xv {y/xv {y/y} {y/vy {y/x} {y/~{ {y/v| {y/�~
Si w/~x w/~{ �/{y �/{x w/~� �/w{ �/w~ w/xx w/z~ w/z{ w/}z w/xw
AlIV ~/{{ ~/{x x/~} x/~{ ~/{v x/}x x/zx ~/y{ ~/wx ~/�x ~/ww ~/yz
Sum T y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~ y/~~
AlVI ~/v� ~/vx ~/z{ ~/zx ~/x| ~/x{ ~/zx ~/}~ ~/x~ ~/xv ~/}x ~/xw
Ti ~/~y ~/~w ~/~w ~/~{ ~/~y ~/xx ~/xz ~/x~ ~/~� ~/~v ~/~| ~/x~
Fe3+ ~/x� ~/}v ~/z} ~/vz ~/|z ~/|} ~/v} ~/zw ~/v} ~/z| ~/v~ ~/z|
Mg }/w~ }/�w }/�} }/�| }/y| }/�x }/v{ }/{x z/x� z/x� }/{y }/{v
Mn ~/~v ~/~| ~/~| ~/~| ~/xy ~/xy ~/x{ ~/~| ~/~| ~/~| ~/~w ~/~�
Fe2+ x/|x x/|z x/|v x/vw x/}} x/zy x/v� x/zw x/}x x/}v x/z~ x/zw
Ca ~/~� ~/~z ~/~x ~/~~ ~/~~ ~/~~ ~/~~ ~/~x ~/~~ ~/~} ~/~~ ~/~~
Sum C |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~ |/~~
Fe ~/~~ ~/~~ ~/~~ ~/~} ~/~y ~/~} ~/~} ~/~~ ~/~z ~/~~ ~/~} ~/~x
Ca x/{x x/y� x/y{ x/y| x/ww x/y| x/yv x/{~ x/{~ x/{v x/yy x/yy
Na ~/~{ ~/xv ~/xx ~/xv ~/x� ~/xv ~/xv ~/x~ ~/~w ~/~� ~/x~ ~/xx
Sum B }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~ }/~~
Ca ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~
Na ~/}x ~/xw ~/x{ ~/x| ~/x� ~/}� ~/z~ ~/xz ~/~w ~/~� ~/x~ ~/xx
K ~/x~ ~/~{ ~/x~ ~/x� ~/xx ~/x| ~/x� ~/x~ ~/~w ~/~v ~/~w ~/x~
Sum A ~/zx ~/}� ~/}{ ~/zx ~/}w ~/vx ~/v� ~/}z ~/xv ~/x~ ~/xw ~/}x
Sum_Cat x|/zx x|/}� x|/}{ x|/zx x|/}w x|/vx x|/v� x|/}z x|/xv x|/x~ x|/xw x|/}x
Al(total) x/v� x/z} x/vx x/v~ x/x~ x/v~ x/�x x/~y ~/y~ ~/w| ~/{y x/~~
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�}/�w �x/}| �x/xx �}/|w �}/wy ��/wv �v/�x �~/zz �~/z� |{/w} �x/�x �}/v} 

TiO2
~/~} ~/~} ~/~z ~/~x ~/~} ~/~~ ~/~~ ~/~~ ~/~| ~/~| ~/~~ ~/~~ 

Al2O3
}|/vw }�/~z }�/z{ }|/|| }|/v~ }z/zv }v/w} }�/{y }�/z{ }�/{z }�/zx }|/{~ 

FeO ~/v{ ~/xy ~/xz ~/x{ ~/xw ~/xx ~/x} ~/x~ ~/x~ ~/xx ~/~� ~/}x 

MnO ~/~x ~/~| ~/~� ~/~z ~/~x ~/~} ~/~} ~/~z ~/~~ ~/~} ~/~~ ~/~} 

MgO ~/~| ~/~} ~/~~ ~/~~ ~/~~ ~/~x ~/~~ ~/~~ ~/~~ ~/~} ~/~~ ~/~x 

CaO w/z| w/v� y/}w w/z� �/x� z/{z |/w{ y/vw y/zz y/y~ w/zy w/}y 

Na2O w/zx w/}| �/�v w/z� �/|x y/z� w/vx �/wv �/vx �/�x w/z{ �/{v 

K2O ~/}{ ~/x� ~/zz ~/zv ~/z~ ~/}} ~/z| ~/}z ~/x{ ~/}} ~/x~ ~/xy 

Total x~z/�| x~}/v} x~}/{� x~z/v~ x~x/zv x~}/w} x~z/~x x~}/yy x~x/yz x~}/v� x~}/y| x~}/{| 

Si }/w~ }/�� }/�| }/w~ }/wz }/y| }/ww }/�} }/�v }/�x }/�w }/�{ 

Al x/}{ x/zz x/z| x/z~ x/z~ x/xw x/}| x/zy x/z� x/z{ x/zv x/z} 

Ti ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ 

Fe2+ ~/~} ~/~x ~/~x ~/~x ~/~x ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~~ ~/~x 

Ca ~/zv ~/z| ~/zy ~/zv ~/}{ ~/xy ~/}w ~/z{ ~/z{ ~/vx ~/zv ~/zv 

Na ~/�x ~/�x ~/|� ~/�} ~/|| ~/�{ ~/�} ~/|w ~/|v ~/|� ~/�} ~/|y 

K ~/~} ~/~x ~/~} ~/~} ~/~} ~/~x ~/~} ~/~x ~/~x ~/~x ~/~x ~/~x 

Ab �z/}~ �z/}~ |y/x~ �z/}~ �v/v~ wy/z~ �y/v~ |y/z~ |w/|~ |�/{~ �v/x~ �}/�~ 

An z|/}~ z|/y~ v~/~~ zv/y~ zz/�~ }~/v~ }{/|~ v~/v~ vx/z~ vx/{~ z|/v~ z�/z~ 

Or x/�~ x/~~ x/{~ }/~~ }/~~ x/z~ }/x~ x/z~ x/}~ x/}~ ~/|~ x/x~ 
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