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'CU= |vqwRwB |=yOv}=Qi ẁkw |xOvyOu=Wv xm 12 4 Q=Okt x@ w O@=}|t V}=Ri=
w |Wvm =w Si4+ |=yuw} pqLv= x@ QHvt q=@ |}=}rk pH \}=QW [23]"OUQ|t
|=yVvm =w u; p=@vO x@ [24]"OwW|t l =N |=y|v=m QO OwHwt AL3+ |=yuw}
'l =N R= Si4+ w AL3+ |=yuw} w ly; R= O=R; Ca+2 |=yuw} u}@ |vqwRwB
xD=QO}y QwmPt |=y?}mQD u; R= TB xm OvyO|t C=v}twr; w C=m}r}U s}Urm p}mWD
'C-S-H 'C-A-H Q=DN=Uwv=v |=y?}mQD p}mWD '|i=m ?; Qw[L QO w OvwW|t
xDU@ '|vqw] COt l} QO |vqwRwB |=yVvm =w [29�25]"OvyO|t C-A-S-H w
,=D}=yv 'l =N l} QO xOvyOVvm =w |UQ |=y|v=m x@ |UQDUO u=R}t w C}y=t x@
xOW C}@FD |=yl =N s=wO w |DNU 'Ctw=kt QO |Q}osWJ V}=Ri= x@ QHvt
x@ =OD@= QO 'pLt QO l =N x@ xOW xOwRi= ly; |xv}y@ OYQO [31w30]"OvwW|t

QDy@ |=yx} wQ O=H}= |=Q@ xDUw}B u=UOvyt 'uQOt |=yx=Q E=OL= ẁQW s=ovy R=
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xOy=Wt |v=m ẁv w QDQB wD |a}@] |xvwtv x@ C@Uv ly; �16 =@ xvwtv '?9 w hr=9
"CU= ly; �16 u=R}t =@ C}@FD uOw@ R}t;C}kiwt Qov=}@ xm CU= xOQm Q}}eD xOW

ly; =@ �40Bent��60Kaol |wor= "2"4"3
�40Kaol |xvwtv x@ ly; OYQO 6 w 4 uOwRi= =@ '8 w 7 |=ypmW j@=]t

uwQkt |O=YDk= ^=Lr R= 'ly; �4 xHwD p@=k OYQO V}=Ri= <=R= x@ QwmPt Ctw=kt
�10 'C}vwDv@ |UQ |xvwtv |=Q@ ly; |xv}y@ OYQO u}=Q@=v@ w CU}v xiQY x@

"CU=

w C}v}rw�=m |UQ |=y xvwtv QO |UQ |v=m ẁv Q}F-=D |UQQ@ "3"3
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