
==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۰ 

Ô›Ÿ≈ª^=Ñèà‹=Ω=ÔÎŸ›≈ÿ^=iá_skÿ^ 

====É^Ñƒ`Ú_Î›Î’ÿ^=m_Ãàê‹================================================================================================================================================
=Ó45Ïó_—ÿ^=œ_Õƒ=====================ÌÑ‹_…ÿ^=Óäƒ========================Ï‡_ÎÕåÿ^ 



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۱ 

=Ôfà°N==ÔÎgÛ ^Üÿ^=·w ·‹ = =W  
W=ÔÎó àÕÿ^=

=∆gê ª^=€ÈŸw › Ÿ ÿ=Óá^à• ^=Ôr áÉ=«_Õjá_f=ÔÎgÛ ^Üÿ^=É^ÉäjK=
Wm_¡v ˙ª^Ë=m_‡_Îgÿ^=

     
 الملح درجة الحرارة 

NaCL KCL NH4CL Li2SO4 
 كمية الملح المضافة  للحصول على المحلول المشبع (غرام )

0 35 30 30 35 
20 35 35 40 35 
50 35 45 50 35 
80 40 50 65 35 

 
=
=
=
=
=
=
=
=
=
=
=
=
=
=
=

Wu_k·kã ˘^Ë=⁄ÎŸw kÿ^=
NJ =flÈÎoÎŸ ÿ^=m_kÍ2 ‘ =^Ñƒ= =}˙‹ ˚^= =ÔÎgÛ ^Ö=É^Éäj 
OJ K=flÈÎ‡È‹ ˚^=m_kÍ2 ‘ 
PJ =Ô� Îå f=Ôr áÑf=É^ÉäÍ=W=flÈÍÉÈî ÿ^=ÑÍáÈŸ‘ 

=Ô� ã Èk‹ =Ôr áÑf=É^Éäj=W=flÈÎå ÿ_’ÿ^=ÑÍáÈŸ‘=
=K=Ó4g‘ =Ôr áÑf=É^Éäj=W=flÈÎ‡È‹ ˚^=ÑÍáÈŸ‘=

K=á_gk~ ˘^=œ Ëà¿=håv =Êkf_n=⁄¡ jË^=⁄—j=W=flÈÎoÎŸ ÿ^=m_kÍ2 ‘=
QJ =Ÿƒ= àn¯Í= fin= ‚‹ Ë= = ÊkÎ› ‘ Ë= Ú_ª^= fis v = ‚‹ = ÑÍäÍ_º = = Óá^à• ^= Ôr áÉ= ∆Ãá= Ñ·ƒ= iËÜÍ= ÑÎŸ§ ^

=K=ÔÎgÛ ^Üÿ^ 

ةرارحلا ةجرد
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==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۲ 

RJ =_Õ Ÿk© = _‘ ÈŸã = màÂ¿^= Ôfàs kÿ^Ë= Óá^à• ^= Ôr áÉ= É_ÍÉâ_f= ÔÎgÛ ^Üÿ^= É_ÍÉâ^= l› › ƒ= ÔÎó àÕÿ^
=W=a�¶ ^=áÉ_î ‹ =„È’j=Ñ–Ë= =flÈÎoÎŸ ÿ^=m_kÍ2 ’ÿ 

= = = = = = = = = = = ==}˙‹ ˚^=∆Î∏ =Ÿƒ=ÔÎó àÕÿ^=”_g� ‡`=flÑƒ=
= = = = = = = = = = = = ==Ô— Î–Ñÿ^=4»=m_¡v ˙ª^=
= = = = = = = = = = = ==m_‡_Îgÿ^Ë=m_ã _Î— ÿ^=Ôw ì =flÑƒ=

= =WÓ_Î• ^=∆–^Ë=Ω=Ú_Î› Î’ÿ^=
NJ == =K=ÔÎ·‰Ñÿ^=É^Èª^Ë=Ç_ã Ë˘^=Ôf^Öd=Ÿƒ=2 ‘ ^=ÓáÑ–=ÊÍÑÿ=‚~ _å ÿ^=Ú_ª^ 
OJ Ë= â_…ÿ^=ÔÎgÛ ^Ö=⁄ÎŸ—j=≥ ^=Ì É¯Í=≤Ä åkÿ^=Ñ–= ÓáÈî f=ÔÎ‡Ñ≈ª^=ÔgŸ≈ ÿ^=⁄~ ^É=æ …ó =q^Ñv ^=Ïÿ_kÿ_f

K= =á_s Õ ‡^=≥ d=Ì É¯j=
 

  
==



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۳ 

=Ôfà°O=Wˇ^Ñ› s kÿ^=Ôr áÉ=Ω=ú _Õ¨=
=

W=m_¡ v ˙ª^Ë=m_‡_Îgÿ^=
=m_·Îgÿ^=€ËÑrN=

== Úä§ ^A = = Úä§ ^B 
F=á_gk~ ˘^=iÈg‡^=ÔŸk‘g=E==ÔÎŸ› ≈ ª^=m_ã _Î— ÿ^=håv=

=á_gk~ ˘^=iÈg‡^=ÔŸk‘
F=≤ÿ_oÕ·ÿ^Ëg =E=

=ÔŸk‘F=≤ÿ_oÕ·ÿ^g E=
= á_gk~ ˘^=iÈg‡^=ÔŸk‘

Ë=≤ÿ_oÕ·ÿ^ËN=IQJ==ÏÛ_·n
F=‚Íä·gÿ^=ËáÈŸ‘g = =E=

 
 
 
 
 
 
 
=
=
=
=
=
=
=
 
 
 
 
 
 
 
 
 

= 



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ٤ 

 
 

=Ï—·ÿ^=≤ÿ_oÕ·ÿ^=ÑÍ2 j=w ·‹ 

 
=
=
 
 
 
=
=
=
=
 

OJ=≤ÿ_oÕ·ÿ^=Ñ› ° =Ôr áÉUM{R˚=é 
PJ=·w ·‹ Ë=Ÿƒ˘^È‰ Ë=Ï—·ÿ^=≤ÿ_oÕ·ÿ^=ÑÍ2 j=·w ·‹ =yó ÈÍ=Ïÿ_kÿ^=Ï‡_Îgÿ^=fiã àÿ^=⁄Õã ˘^=È‰ Ë=€ÈŸ- ^=ÑÍ2 j

=ÓÉ_‹ =„^=pÎvN{QJ==≤ÿ_oÕ·ÿ^=Ñ› ° =Ôr áÉ=ö Õ~ =Ÿƒ=⁄› ≈j=‚Íä·fËáÈŸ‘ =ÏÛ_·nQ{S==Ñ› ° =Ôr áÉ=ygî j=fin=‚‹ Ë=é
= = = =€ÈŸ- ^UM{R==J= = =Q{S= = == =ZTR{V˚==é=

 
= 

 
 
 
 
 
 
 
 
 
 
=

W=u_k·kã ˘^Ë=⁄ÎŸw kÿ^=
NJ= _Â‹ ^ÑÄ kã ^Ë=fl_–á˘^=é_Î– 
aJ NML=fi»NMM= =Z=fi»M{MNM M==fis ‘ 

bJ = FNO==CS==F=H=EN==CQ=F=H=EPR{R==CO==Z=ENQS{U=fir 

cJ N=LNQS{U=LM{MNM M=ZSU=IM== fis ‘ L=€È‹ 

dJ UM{R=J=TR{V=LSU=IM= ==ZS{U==€È‹ =L=fis ‘ 

O_== a� ¶ ^=áÉ_î ‹==W 

= Óá^à• ^=Ôr áÉ=Ë^=ÔŸk’ÿ^=àÍÑ—j=Ï‡_Îgÿ^=fiã àÿ^=Ô–É=flÑƒ=I 



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ٥ 

=
W= Ó_Î• ^=∆–^Ë=Ω=Ú_Î› Î’ÿ^=

NJ =◊à- ^=ÑÍ2 j=fl_¡ ‡=Ω=Ú_ª^=Ñ› ° =Ôr áÉ=ö Õ¶ 

OJ = ÑÎŸ§ ^=„È’kÍ=˙Ã =Ú_ª^=Ñ› ° =Ôr áÉ=ö ÕØ =yŸª^ 

=
==



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ٦ 

==Ôfà°P=W„_fËÜÿ^= Óá^àv Ë=⁄ƒ_Õkÿ^=Óá^àv=
=

=ÔÎó àÕÿ^˙ƒ_Õkÿ^Ë=Óá^à• ^=Ôr áÑÿ=É_ÍÉâ^=_Âgv _î Í= = Óá^àw Ÿÿ=ÁÉá_� ÿ^=m˙ƒ_Õkÿ^=Wm=ì _ª^Ê=Âgv _î Í_== Óá^à• ^=Ôr áÑÿ=ú _Õ¨ ^=
W=m_¡ v ˙ª^Ë=m_‡_Îgÿ^=

Úä§ _f=Ô— Ÿ≈ kª^=m_‡_Îgÿ^A == = Úä§ ^ËC==ÔÎÿË˘^=Óá^à• ^=Ôr áÉ=„È’j==ÔÎÛ_Â·ÿ^= Óá^à• ^=Ôr áÉ=‚‹ =‚‹ =⁄–^=Éá_ù=⁄ƒ_Õkÿ_ÃÓá^àw Ÿÿ=
=Úä§ _f=Ô— Ÿ≈ kª^=m_‡_Îgÿ^=Ω=_› ·ÎfB ==ÔÎÿË˘^=Óá^à• ^=Ôr áÉ=„È’j==ñ _‹ =⁄ƒ_Õkÿ_Ã =ÔÎÛ_Â·ÿ^= Óá^à• ^=Ôr áÉ=‚‹ =‚‹ =Ÿƒ`

K=Óá^àw Ÿÿ=
W=u_k·kã ˘^Ë=⁄ÎŸw kÿ^=

NJ =€ËÑr =≥ ^=«Èr àÿ^m_‡_Îgÿ^ 

OJ = Óá^à• ^=Ôr áÉ=Ω=4…kÿ^ 

PJ =≥ ^=4êj=Óá^à• ^=Ôr áÉ=Ω=ÓÉ_Íäÿ^= Óá^à• ^=u_k‡^^=„`=Ì= = Óá^àw Ÿÿ=Éá_ù=⁄ƒ_Õkÿ^=I= Óá^à• ^=Ôr áÉ=Ω=ú _Õ¨ ˘^Ë

Í=≥ ^=4ê=Ì ^=l’ŸÂ kã ^=Óá^à• ^=„^Óá^àw Ÿÿ=ñ _‹ =⁄ƒ_Õkÿ^=„^ 

QJ =∆–Èkª^=‚‹ =„È’Îã=_� ÿ^=ÔÎ› ‘ =⁄—kÃ =ö › • ^=ÔÎ› ‘ =ï —‡=hgåf=⁄–`=⁄’êf=4…j=Ô° _·ÿ^Ë=àå’Ÿÿ=Ô‹ â˙ÿ^=Ô–

K=ÊÎ› kÿ^=‚ƒ 

RJ = Óá^à• ^=Ôr áÉ=ï —‡=€˙~ =‚‹ 

SJ =4…kÿ ^=Ÿƒ=Ñ› k≈ Í=E=ñ _‹ =Ë^=Éá_ù=F=⁄ƒ_Õkÿ^=«È‡=ÑÍÑ¢ =„˘=˘=Ïf_≠ ˇ^Ë^=:Ÿåÿ^=u_kÆ =˘Ë=Óá^à• ^=Ôr áÉ=Ω

ÿÖ=Ë^= Óá^à• ^=Ôr áÉ=é_Î–= =≥ ^=÷==Ô–Ñf=É^Èª^=m_Î› ‘=K 

=

W= Ó_Î• ^=∆–^Ë=Ω=Ú_Î› Î’ÿ^=
=N_== ÓÉ_› ’Ÿÿ =Ô‡È’ª^=É^Èª^E=Ú_ª^Ë= =flÈÎ‡È‹ ˚^=m^3‡F=_Âù˙k~ ^=Ñ·ƒ= ^Üÿ=Óá^àw Ÿÿ=ñ _‹ = _Â Ÿƒ_Õj=Ω=ú _Õ¨ ^=qÑÆ

=Óá^à• ^=Ôr áÉ=K=_ÂÎŸƒ=æ …ò ÿ_f=ÔŸì _Õ ÿ^=ÔÎ� »˘^=“Íäµ=Ñ·ƒ=÷ ÿÖ=qÑÆ ËEÑÍ2 jF=

O =Ô–_� ÿ^=ÑÎÿÈkÿ=á_Ä gÿ^=‚ÍÈ’j=Ë`=ÏŸ~ ^Ñÿ^=”^3v ˇ^=◊à® =Ω=çf_’ª^=⁄Î…êj=“Íàù=‚ƒ= |=K 

PK=á^à› kã _f=_‰4Î…j=≥ ^=Ú^È7^=ŒÎ’‹ =u_kÆ Ë=ÔÍÑÎŸ—kÿ^=É^Èª^=‚‹ =ào‘ `=ŒŸ’j=ÔÎŸ› ≈ ÿ^= ÁÜ7=Ô‹ â˙ÿ^=É^Èª^=„˚= = |=

=

= 



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۷ 

=Ôfàs kÿ^Q==W∆› êÿ^=ÓÉ_‹ =”^3v ^=Óá^àv=
=

=ÔÎó àÕÿ^=Ôr áÉ=Ω=ÓÉ_Íäÿ^Ë=ÊkŸk‘ Ë=Ú_› Ÿÿ =ÔÎƒÈ·ÿ^= Óá^à• ^=fl^ÑÄ kã _fË=Ú_ª^=‚‹ =Ô‹ ÈŸ≈ ‹ =ÔÎ› ‘ =Ô–3- ^=Ô≈› êÿ^=‚Ä åj=W
=Ô–3- ^=Ô≈› êÿ^=‚‹ =Ô— Ÿ� ·ª^= Óá^à• ^=ÔÎ› ‘ =é_Î–=‚’∑=Êjá^àv=

=m_¡ v ˙ª^Ë=m_‡_Îgÿ^=
=m_‡_Îgÿ^=€ËÑrN=

==ÔÿË_- ^N==F3cm=E==ÔÿË_- ^O==F5 cm=E=
ê Ÿÿ =ÔÎÿË˘^=ÔŸk’ÿ^F=Ô≈›g =E 64.88 63.84 

F=Ô≈› êŸÿ=ÔÎÛ_Â·ÿ^=ÔŸk’ÿ^g =E 64.34 62.95 

F=Ô≈› êŸÿ=‚‹ Ô–3- ^=ÔŸk’ÿ^g =E 0.54=0.89 

F= =Ú_ª^Ë=Ó4…î ÿ^=ÔgŸ≈ ÿ^=ÔŸk‘g =E 351.34 355.43 

F=Ô»á_Ã =Ó4…î ÿ^=ÔgŸ≈ ÿ^=ÔŸk‘g =E 61.56 61.88 

F= =Ú_ª^=ÔŸk’ÿ^g =E=289.78 293.55 

= Óá^à• ^=Ôr áÉF=Ú_› Ÿÿ =ÔÎÛ_Â·ÿ^C=E 33.0 40.0 

F=Ú_› Ÿÿ =ÔÎÿË˘^=Óá^à• ^=Ôr áÉC=E=21.0 20.0 

F= =Ú_ª^= Óá^àv =Ôr áÉ=Ω=4…kÿ^C=E=12.0 20.0 

W=u_k·kã ˘^Ë=⁄ÎŸw kÿ^=
NJÚ_ª^=ÔŸk‘ =Z=m^à≈åÿ^=ÉÑƒ= Óá^à• ^=Ôr áÉ=Ω=4…kÿ^=ÔÎƒÈ·ÿ^= Óá^à• ^=

g.C=3480cal= L1cal=C 12˚ CC289.78g = Wm^à≈åÿ^=ÉÑƒZ=ÔÿË_- ^N=
g.C=5870cal= L1cal=C 20˚ CC293.55g =ÔÿË_- ^=Wm^à≈åÿ^=ÉÑƒZO=

OJÔ–3- ^=Ô≈› êÿ^=ÔŸk‘ =L=Ô— Ÿ� ·ª^=ÔÍá^à• ^=˘à≈åÿ^=ÉÑƒ=Z=”3- ^=∆› êÿ^=‚‹ =fl^àr =⁄‘ =‚‹ =Ô— Ÿ� ·ª^= Óá^à• ^=
 g L cal= =0.54g = 6400= = =L 3480cal =Zg= Lcal=ÔÿË_- ^=WN==
 gL cal= =0.89g = 6600 =L=5870cal= g= Lcal=ÔÿË_- ^=WO==
PJ=

Z=ÔÎÿÈª^=ÔŸk’ÿ^=FNOPOF=HENSSZ=E=QRN==
QJ 2 O+   48.5 O2     =32 CO2  +33 H C32H66 ==
RJ= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = ==
=W=≥ Ë˘^=ÔÿË_- ^ 

mol== = L1000cal)= -2900kcal=L(1kcalCF= 1mole==L(451gCF= =  1gL∆H=(-6400cal==
ÔÿË_- ^=W=ÔÎ‡_oÿ^=

1mol) ×( 1kcal\1000cal)=-3000kcal\mol== L(451g CF 1g=L∆ H=( -6600cal=
SJ=ÔÿË_- ^N=W Mol )×(1000cal\kcal)×(4.184J\1ca)l×(1kJ\1000J)=-12000kJ\molL-2900kcalE=

ÔÿË_- ^OW -3000kcal\mol)×(1000cal\1kcal)×(4.184J\1cal)×(1kJ\1000J)=-13000kJ\molE=



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۸ 

TJ_‘=Ê≈› êÿ^=”^3v ^=Óá^àv =l‡=mÉ^â=_› Ÿ‘ =„^=yó ÈÍ=€ËÑ§ ^Ë= = Ó4g‘ =ÔÎÿÈ‹ =ÔŸk‘ =m^Ö=ÓÉ_‹ =‚‹ =Ô≈ ·î ‹ =_Â‡˚=Ó4g‘
=K=”^3v ˇ^=Óá^àv =É^Éäj=ÔÎÿÈª^=ÔŸk’ÿ^=

UJtÛ_k·ÿ^=‚‹ =“—w kŸÿ=K=
VJ==ŒŸk£ =ÔfÈr ˚^Ë=‚› ò kj=Ñ–=== Áá^à• ^=áÑî ‹ =‚‹ =ÊÃ_åª^=;ÿ^=Óá^à• ^=‚‹ =ÔÎ› ‘ =Ñ—ÃË^ÿ^=‚‹ =Ú_ª^=_Âgåk‘=Ô≈› ê==≥ ^

æ Î- ^=Ú^È7^=
W=Ó_Î• ^=∆–^Ë=Ω=Ú_Î› Î’ÿ^=

NJJ==ÊÍá^à• ^=Ê–_� Ÿÿ=â_kº =áÑî ‹ =Ï‰ =Ô≈› êÿ^=ÏÂÃ==é_·ÿ^=ÊÍ_› • =ÊÎÃ_’ÿ^= Áá^à• ^=àÃÈj=uÈŸoÿ^=æ –_åj=Ñ·ƒ==ú _Õ¨ ^=Ë^
= Óá^à• ^=Ôr áÉK=

NJ Ÿk’ÿ^=„˘ÿÈª^=Ô=Ô‡È’ª^=É^È› Ÿÿ =ÔÎ==€äÍÑŸÿ=Ÿƒ`‚Íä·gÿ^=‚‹== K 

=

=

=

=



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۹ 

= 
=Ôfàs kÿ^R==W⁄ƒ_Õkÿ^=Ôƒàã=

Îó àÕÿ^=W=m_=
NJ = K=⁄ƒ_Õkÿ^=Ôƒàã =É^Éäj=Óá^à• ^=Ôr áÉ=mÉ^Éâ`=_› Ÿ‘ 
OJ K=⁄ƒ_Õkÿ^=Ôƒàã =lî —‡=÷ ÍáÈŸ‘ ËáÑÎ7^=ö π =äÎ‘ àj=ï —‡=_› Ÿ‘=

=
W=m_¡ v ˙ª^Ë=m_‡_Îgÿ^==

m_‡_Îgÿ^=ç’≈j=„^=h≠==„^=‚‹ =⁄Ÿ— Í=äÎ‘ 3ÿ^=ÁÉ_Íâ=Ë^= Áá^à• ^=Ôr áÉ= = ÓÉ_Íâ==‚‹ â=ƒàã =‚‹ =ÑÍäÍË= =⁄ƒ_Õkÿ^kKÔ  
NJ=K=„Ñ≈› Ÿÿ =Ïr á_¶ ^=y� åÿ^=Ÿƒ=lŸ’êj=;ÿ^=ÑÎå‘ ˘^=Ê—gù=Êÿ^â˘  
OJ=K=Óá^à• ^=Ôr áÉ=àn^=Ôã ^áÑÿ=⁄‹ ^È≈ ÿ^=÷ Ÿj=lÎgoj=‚‹ =Ñf˘=Ê‡˘  
PJK⁄ƒ_Õkÿ^=Ôƒàã =ÓÉ_Íâ=≥ ^=Ì É¯j=Óá^à• ^=Ôr áÉ=ÓÉ_Íâ  
QJ==⁄ƒ_Õkÿ^= Óá^àv =Ôr áÉ=m_gn=Ÿƒ=¿_Õw Ÿÿ  
RJ⁄ƒ_Õkÿ^=Ôƒàã =ÓÉ_Íâ=≥ ^=Ì É¯Í=äÎ‘ 3ÿ^=ÓÉ_Íâ=K=
=

ÿ^W=u_k·kã ˘^Ë=⁄ÎŸw k=
NJ== Óá^àv =ï k∑Ë^=Óá^àv =Ñ—Õ Í= =Ñ–=˙o‹ =Ú_ª_Ã =⁄ƒ_Õkÿ^=€˙~ =4…kj=Óá^à• ^=Ôr áÉ=„˘=Óá^à• ^=Ôr áÉ=æ ã Èk‹ =fl^ÑÄ kã ^=#

K=Óá^àw Ÿÿ=Éá_ù=„È’Í=Ñ–=⁄ƒ_Õkÿ^=„^=˘^=ÔÃ_ó ˘_f=ÔÃà… ÿ^=Èr =‚‹  
OJ==ú _Õ¨ _f=⁄ƒ_Õkÿ^=Ôƒàã =⁄—jË=Óá^à• ^=Ôr áÉ=ÓÉ_Íäf=⁄ƒ_Õkÿ^=Ôƒàã =É^Éäj=hã _·kj=⁄ƒ_Õkÿ^=Ôƒàã =„Ö^KKÓá^à• ^=Ôr áÉ

K=Óá^à• ^=Ôr áÉ=∆‹ =_ÍÉàù 
PJ=jË=m_‡_Îgÿ^=ç’≈j=„`=h≠ =ÊÎ‡_Îgÿ^=flÈã àÿ^= =fi≈ ‡Ñ==ÔÎó àÕÿ^=fiƒ  
QJ=⁄ƒ_Õkÿ^=Ôƒàã =‚‹ =ÑÍäÍ=äÎ‘ 3ÿ^=ÁÉ_Íâ=„˘=fi≈ ‡=
RJ= =·‹ â=⁄ƒ_Õkÿ^=”à…kåÎã_=K=⁄’êÿ^=çÕ‡=_7=„È’Îã =ÊÎ‡_Îgÿ^=flÈã àÿ^=‚’ÿË=€Èù^=
SJ==fl^ÑÄ kã ^K= =Ô—Î–É= =m_ã _Î–=Ï� ≈j= =Ô–É=ào‘ `=m^ËÉ^=
=

W= Ó_Î• ^=∆–^Ë=Ω=Ú_Î› Î’ÿ^=
=

NJ==€˙~ =‚‹ =⁄‘ _kÿ^=Ôƒàã =æ gó =fin=‚‹ Ë=ö › • ^=äÎ‘ àj=Ω=fi’w kÿ^=‚’∑Ë= =⁄‘ _kÿ^=€Ñ≈‹ =‚‹ =ÑÍäj=ÊÎò › • ^=á_� ‹ ˘^
= =ÔÎò › • ^=á_� ‹ ˘^=„È’j=Ω=ÏåÎÛàÿ^=hgåÿ^=2 k≈ Í=Ì Üÿ^ËÚ^È7^=qÈŸj=‚‹ =⁄ÎŸ—kÿ^ 

OJ=É_åÃ==Ô› ≈ù˘^==Ñ≈ Í== = = Óá^à• ^=Ôr áÉ=ú _Õ¨ _f=⁄—j=ÏÛ_Î› Î’ÿ^=⁄ƒ_Õkÿ^= =Ôƒàã =„˘=ÏÛ_Î› Î‘ =⁄ƒ_Õj  
PJÉ^Èª^=äÎ‘ àj=«_Õjá^=hgåf==„ËâË˚^=4‹ Ñkÿ=Ôggåª^==Ì È§ ^=œ ˙…ÿ^=ΩK=
=

=
=
=
=



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۱۰ 

=Ôfàs kÿ^S==W⁄ƒ_Õkÿ^=Ôƒàã Ë=y�åÿ^=Ôv _å‹==
=

Îó àÕÿ^=m_==W=
N= |=ÑÍäÍ=÷ ÿÖ=„_Ã =ÔŸƒ_Õkª^=É^È› Ÿÿ =y� åÿ^=Ôv _å‹ =mÉ^â= ^Ö^⁄ƒ_Õkÿ^=Ôƒàã =‚‹== K=
Oÿ^=Ôƒàã =ÔÃà≈ ‹ = |K= =ÔÕ Ÿk© = =y� ã ^=m_v _å ‹ =Ÿƒ= =Ÿƒ=Êkƒàã =∆–Èj=‚‹ =‚’µ=ào‘ ^=Ë^=y� ã =Ÿƒ=⁄ƒ_Õk=

W=m_¡ v ˙ª^Ë=m_‡_Îgÿ^=
Ë=y� åÿ^=Ôv _å‹ =mÉ^â=_‹ =⁄‘==⁄ƒ_Õkÿ^=‚‹ â=⁄–=Óá^à• ^=Ôr áÉ=mÉ^âmÉ^â=Ë=ƒàãÊk=

W=u_k·kã ˘^Ë=⁄ÎŸw kÿ^=
NJ =m_‡_Îgÿ^=€ËÑr =≥ ^=«Èr àÿ^ 
OJ =qËÑv„^áÈÃ 
PJ =Ôƒàã =⁄—j=flâ˙ÿ^=‚‹ äÿ^=É^â=_› Ÿ‘ Ë=⁄ƒ_Õkÿ^=Ôƒàã =É^Éäj=⁄ƒ_Õkÿ^=qËÑ• = =flâ˙ÿ^=‚‹ äÿ^=⁄–=_› Ÿ‘ =L=ÔÎå’ƒ

=⁄ƒ_Õkÿ^ 
QJ =Ôƒàã =ÑÍäj=Ïÿ_kÿ_fË=⁄ƒ_Õkÿ^=qËÑ• =flâ˙ÿ^=‚‹ äÿ^=⁄–Ë= =y� åÿ^=Ôv _å‹ =mÉ^â= =m_› Îå§ ^=fis v =ï —‡=_› Ÿ‘

=⁄ƒ_Õkÿ^ 
RJ v=h≠ =Ô—Î–É=m^¯g·kÿ^=„È’j=k=◊_·‰ =„È’Í=„^=4…k‹—Ã =Ñv ^Ë=æ=h≈î Í=⁄‹ _ƒ=‚‹ =ào‘ `=àn¯Í=_‹ Ñ·ƒ= =Ê‡˚

=4nakÿ^=ÑÍÑ¢ 
SJ =y� åÿ^=Ôv _å‹ =ÓÉ_Íâ=ÎÃ =m_‹ É_î kÿ^=qËÑ• =2 ‘ ^=Ôv _å‹ =àÃÈj=ÑÍä==Ôƒàã =É^Éäj=fin=‚‹ Ë=m_‹ É_î kÿ^=ÉÑƒ

⁄ƒ_Õkÿ^=K 
TJ KKKK=l≈ó Ë=;ÿ^=ÔÎó àÕÿ^=håv =m_f_r ˘^=ŒŸk£= =Ë= =⁄Îÿ_w › Ÿÿ =fl_kÿ^=uäª^=⁄’êf=Ôó È› • ^=É_ò ‹ =ñ ^à–^=fiÎå—j

=⁄ƒ_Õkÿ^=‚‹ â=i_åv =Ω=Ô–Ñÿ^=_ò Í^Ë= =Ô–É=ào‘ ^ 
W=Ó_Î• ^=∆–^Ë=Ω=Ú_Î› Î’ÿ^=

NJ =⁄ƒ_Õj=Ôƒàã =‚‹ =⁄Ÿ— Í=_º =≤s å‘ ˙ÿ=ú à≈ª^=ÑÍÑ• ^=y� ã =Ôv _å‹ =‚‹ =⁄ÎŸ—kÿ^=≥ ^=Ú˙� ÿ^=Ì É¯f

`Ñî ÿ^=„È’j=K 

OJ =Ê‡af=€È— ÿ_fû =â_k∑=tk·‹Á4»=‚‹ =2 ‘ ^=y� ã =Ôv _å‹ =m^Ö=m_› Îå=2 ‘ ^=ÔÎŸƒ_ÃË=Ôƒàåf=⁄› ≈Îã = ^Üÿ= 

=

= 



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۱۱ 

=Ôfà°T=ÔÎå’≈ ÿ^=m˙ƒ_Õkÿ^=W=
=

= Áàn^=‚‹ =⁄Ÿ— Í=Ì Üÿ^= Á_° ˘^=Ω=}^ä·Í=⁄ƒ_Õkÿ^=⁄≈r =≥ ^=Ì É¯j=⁄≈Ã =ÓÉá=hgåÍ=äÎ‘ 3ÿ^=Ω=4…kÿ^= =W=ÔÎó àÕÿ^=
W=m_¡ v ˙ª^Ë=m_‡_Îgÿ^=

ÓÈ� ¶ ^=fi–á=Ô¡ v ˙ª^=
�=Úä§ ^A=W1=ö Îf^=hã ^á=⁄’êkÍ=

= = = = = = = = = = = = = =2 ö Îf^=hã ^á=⁄’êkÍ=
= == Úä§ ^B==W2 = _— › »ào‘ ^=ygî Í= =àπ ˘^=„ÈŸÿ^=

3= = = = = = = = = = = = = = = = = _—› »ào‘ ^=ygî Í= =àπ ˘^=„ÈŸÿ^=
4 =„ÈŸÿ^=4…kÍ=˘=

= Úä§ ^C== = W1 ”áâ˘^=≥ ^=Ì ÉáÈÿ^=‚‹ =„ÈŸÿ^=4…kÍ=
3=⁄–^=Ì ÉáË=„Èÿ=ËÖ=ygî Í=Ôoÿ_oÿ^= á_gk~ ˘^=ÔfÈg‡^=Ω=€ÈŸ- ^=

= Úä§ ^D==W1 =Ì ÉáÈÿ^=„ÈŸÿ^=ÏÕkØ=
W=u_k·kã ˘^Ë=⁄ÎŸw kÿ^=

NJ = _‰4åÕjË=m_‡_Îgÿ^=∆∏ 

_a=ÑÍáÈŸ’ÿ^=„ÈÍ^==-bÑÍáÈŸ’ÿ^=„ÈÍ^ 

= = = = = = = = = = = = = = = = = = = = = = = = = = = =-cm_‡_Îã ÈÎoÿ^=„ÈÍ^== =-dÑÍÑ• ^=„ÈÍ^=Ïn˙oÿ^ 

NJ flÑÄ kåÍ=æ f_ò ÿ^=⁄‹ _≈ ÿ^=ª=Ÿƒ=⁄ƒ_Õkÿ^=Ôs Îk‡=Ô‡á_—`Êã _ã==I=Ì ÈÆ =Ì Üÿ^=pÿ_oÿ^=iÈg‡˘^=È‰ =æ f_ò ÿ^=⁄‹ _≈ ÿ_Ã

= =Ô‡á_— ª=ÔÎã _ã ˚^=⁄Îÿ_- ^=iÈg‡˘^=Ω=m_‡_Îã ÈÎoÿ^=€ÈŸ- =äÎ‘ 3ÿ^=4…j=Ôs Îk‡N==„ÈÍ^=äÎ‘ àj=4…j=Ôs Îk‡Ë

= =iÈg‡˚^=Ω=ÑÍáÈŸ’ÿ^O=K 

OJ = _‰4åÕjË=m_‡_Îgÿ^=∆∏ 

aK ÑÍáÈŸ’ÿ^=„ÈÍ^ 

bK ÑÍáÈŸ’ÿ^=„ÈÍ^ 

cK ≤r ËáÑÎ7^=„ÈÍ^ 

QJ=tÛ_k·ÿ^=ñ ˙Ä kã ^=
- a== = = = = = É^ÉäÍb =-== = = = =⁄— Íc=–=É^ÉäÍ=

R=„^=‚’∑=E=ÔÃ_ó ˘^=hgåj=ÓÉ_Íâ==ÔÎŸ› ƒÿ^=hÎã 3K 
S=E=fikÍ=%⁄‹ ^È≈ ÿ^=æ gó==ÓáÈî f=flÑ≈ ÿ=Ê—Î–É==ÔÎƒÈ‡=l‡_‘ =m_¡ v ˙ª^Ë=m_ã _Î–=Ú^àr ^= ==kv Ë=ø _ê·ÿ^=‚‹ =œ Ñ7^=“—w kÍ

Ñf˘=`j=„=⁄Îÿ_- ^=„È’== Óàò ®’êf“Î–É=⁄=K  
W=Ó_Î• ^=∆–^Ë=Ω=Ú_Î› Î’ÿ^ 

NÈ´ =⁄ƒ_Õkÿ^=Ês kÍ=E=F=⁄–˚^=fis • ^==Ê° _·ÿ^=É^Èª^E=ÔÎ› ‘ =É^Éäj=Ì `K=Ô° _·ÿ^=_Î‡È‹ ˘^  
Ogÿ^=fiå§ ^=Ω=ÁÑÛ ^äÿ^=flÈÍÉÈî ÿ^=m_‡ÈÍ^E=Ì àêjflÑÿ^=æ …ó = =ÁÉ_Íâ=≥ ^=Ì ÉÈj=Ñ–=;ÿ^Ë=Ú_ª^=é_gkv ^=hgå=K  

 



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۱۲ 

=Ôfàs kÿ^UW=„^äj˘^==
=

Îó àÕÿ^m_==W= =ÔŸƒ_Õkª^=É^Èª^=⁄’êj=0_ì =Ω=„È’j=æ …ò ÿ^=ú _Õ¨ ^Ë=Áá^à• ^=ÊÃ_ó ^=
= = = = = = = = = = = = = = = = ==ÑÎå‘ ^=Ï‡_n=â_»=Êÿ^â^„^äj˘^=qËÑv =∆·µ=⁄ƒ_Õkÿ^=‚‹ =„Èfà’ÿ^=

==m_¡ v ˙‹ Ë=m_‡_Îf  
= Óá^àv =Ôr áÉ=Ñ·ƒ= ^ÉÈî ÿ^=ÓáËá_–

ÔÃà… ÿ^ 
ÓÉ2 ª^= ^ÉÈî ÿ^=ÓáËá_–  

6.5 6 ÔÎÛ ^Ñkf˘^PH =Ô› Î–  
 7 =≤Ä åkÿ^=Ñ≈ fPH =Ô› Î–  

 
NKàÂ¡ ª^=çÕ‡=_› 7=E  
OK=ÔÃà… ÿ^= Óá^àv =Ôr áÉ=Ω=Ì â_… ÿ^=iËàêª^=Ôÿ_v =Ω=2 ‘ ^=„È’Í=mÈì =«_5 E  
=PK=”áâ^= =„Èÿ=ËÖ=é_w ·ÿ^=m_kÍ2 ‘ = =€ÈŸ® Ë=K=„ÈŸÿ^=fiÍÑƒ=flÈÍÉÈî ÿ^=m_‡Èfà‘ = =€ÈŸ® =E  
==€ËÑ§ ^=≥ ^=à¡ ‡^      
=ÿ ^^Ë=⁄ÎŸw k˚u_k·kã=W  

=„^äj˘^=WA Úä§ ^ 
K=ÔŸÕ— ‹ =ÓáËá_— ÿ^=„È’j=_‹ Ñ·ƒ=m_ƒ_—Ã =„È’j=flÑƒ-N 

¨ ^=ö › • ^=⁄Ÿ¢ =≥ ^=Ì É¯Í=æ …ò ÿ^= =ú _ÕK=„Èfà’ÿ^=ÑÎå‘ `=Ï‡_n=â_»Ë=Ú_‹ =≥ ^= -O 
P=K=÷ Î‡Èfà’ÿ^=ö π =⁄Ÿ¢ =hgåf=≤Ä åkÿ^=Ñ≈ f=Ôó È› • ^=⁄—jK=

K=y� åÿ^=≥ ^=∆ÕjàjË=m_ƒ_—Ã =⁄’êkj-Q  
=RJÔr áÉ=ÁÉ_Íâ=K=m˙ƒ_Õkª^=„È’j=tk·ÍË=⁄ƒ_Õkÿ^=ç’≈j=Óá^à• ^==  

„Èfà’ÿ^=ÑÎå‘ ^=Ï‡_n  -S 
H2CO3(aq )          H2O(l)+CO2(g)  TJ               

UJ== ^É_› kƒ^=ŒŸk£ =œ Èã =ÊfÈr ˘^Ú_� ~ ˘^=áÉ_î ‹ =⁄› êj=Ñ–Im_Îó àÕÿ^=Ÿƒ=W=  
= = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =áËá_–=„È’j=„^… ÿ^=Ô› ’® =4»=Ì â_… ÿ^=iËàêª^=Ó“Ÿ= =ÿ^=Ë^k≤Ä å==4»ª^⁄› k’= =K  

=hã ^á=„È’j=WB =Úä§ ^  
Na2 CO3+CuSO4                  Na2SO4+ CUCO3 VJ     

=hã ^á=”áâ`=Ké_w ·ÿ^=m_‡Èfà‘ =È‰ Ë   -NM  
NN= =J=Ïÿ_kÿ_fË=é_w ·ÿ^=m_‡Èfà‘ =‚‹ =hã ^á=„È’j=hgåf==m_‡ÈÍ`=∆‹ =⁄ƒ_ÕkŸÿ =ÏÛ_ª^=æ ã Èÿ^=Ω=Óàv =Êj_‡ÈÍ^=ÉÈr Ë=flÑƒ

K=m_kÍ2 ’ÿ^=Ë^=flÈÍÉÈî ÿ^=  
=â_… ÿ^=„È’j=WC =Úä§ ^  

m_ƒ_—Ã =⁄Î’êj-N 
-Na2CO3+2HCI          2NaCL+H2O+CO2. O=  

=Ôÿ^â^=hgåf=â_»= = == = = =„Èfà’ÿ^=ÑÎå‘ `=Ï‡_næ ã Èÿ^=‚‹=K=ÏÛ_ª^ -P 
 



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۱۳ 

=
W= Ó_Î• ^=∆–^Ë=Ω=Ú_Î› Î’ÿ^ 

  
â_»=iËàêª^=”^Ü‹ =ygî ÍË=ÊÍâ_… ÿ^=m_fËàêª^=‚‹ =iàåkÍ=„Èfà’ÿ^=ÑÎå‘ ^=Ï‡_n=À_åkå‹ =4»K - 1= 

=æ …ò ÿ^=ÁÉ_Íâ=Ë`á^à• ^=Êr áÉ=ö Õ~=_Î‡È‹ ˚^=„È’j=ÓÉ_Íâ=Ÿƒ=⁄› ≈ Í=ÓK  -2 
 

=
=

=
 

= 



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۱٤ 

=
=Ôfàs kÿ^V=W€É_≈kÿ^Ë=Ñƒ^È—ÿ^Ë=ú _π ˘^=

ÔÎó àÕÿ^=⁄ÎÿÑÿ^=Ë^=àè ¯ª^=„Èÿ=4…j=‚‹ =ÓÑƒ_— ÿ^Ë=ö › • ^=€É_≈kÍ=k‹ =ÔÃà≈ ‹ =‚’∑W=
=m_¡ v ˙ª^Ë=m_‡_Îgÿ^W=

m_‡_Îgÿ^=€ËÑr=
=iÈg‡^=fi–á
á_gk~ ˘^=

ÓÉ_ª^=fiã ^==Ô–áË=„Èÿ
=«_gj

=ç› êÿ^
Ú_–áäÿ^=

=Ô–áË=„Èÿ
=ç› êÿ^
Ú^à› • ^=

=„Èÿ
≤ÿ_oÕ ÿÈ·ÎÕ ÿ^=

= Ë^=ö π
ÓÑƒ_–=

N=÷ ÍáÈŸ‘ ËáÑÎ7^=ö π àπ ^=àπ ^ =fiÍÑƒ„ÈŸÿ^=ö π=
O=÷ ÎkÍ2 ’ÿ^=ö π=àπ ^ àπ ^ „ÈŸÿ^=fiÍÑƒ ö π 
P=÷ ÍÈ‡_oÍ˘^=ö π=àπ ^ àπ ^ „ÈŸÿ^=fiÍÑƒ ö π 
Q=flÈÍÉÈî ÿ^=ÑÎå‘ ËáÑÎ‰=”áâ^=”áâ^ àπ ^ ÓÑƒ_–=
R=flÈÎ‡È‹ ˘^=ÑÎå‘ ËáÑÎ‰=”áâ^ ”áâ^ àπ ^ ÓÑƒ_– 
S=flÈÎåÿ_’ÿ^=ÑÎå‘ ËáÑÎ‰=”áâ^ ”áâ^ àπ ^ ÓÑƒ_– 

=
W=u_k·kã ˘^Ë=⁄ÎŸw kÿ^=

N= |= Ú_–áäÿ^=Ê–áÈÿ^Ë=I=Ì Ñƒ_— ÿ^=€ÈŸ- ^=Ω= =”áâ˘^=„ÈŸÿ^=≥ ^=€Èw kj=Ú^à› • ^=Ê–áÈÿ^=€Èw kj=€ÈŸ- ^=Ω= =àπ ˘^=„ÈŸÿ^=≥ ^
Ïò › • ^=

O= |m_‡_Îgÿ^=€ËÑr =≥ ^=à¡ ‡^ 
P= |K=ÔÍÑƒ_— ÿ^=⁄Îÿ_- ^=Ω=àπ ^=≥ ^=€Èw kÍË=ÊÎò π =⁄Îÿ_® =Ω=„ÈŸÿ^=fiÍÑƒ=„È’Í=≤ÿ_oÎÃÈ·ÎÕ ÿ^=
Q= |‹ =ào‘ ^=ö › • ^=ÔÎ› ‘ =„˘=≤ÿ_oÎÃÈ·ÎÕ ÿ^=„Èÿ=àn_kÍ=˙Ã = =Ïò π =€ÈŸ- ^=„È’Í=Ïÿ_kÿ_fË=ÓÑƒ_— ÿ^=‚=
R= |=Ì Ñƒ_–=ygì ^=€ÈŸ- ^=„^=≥ ^=4êÍ=àπ ˘^=„ÈŸÿ^ 
S= |K=Ïò π =€ÈŸ- ^=⁄≈r =≥ ^=Ò É^=ö › • ^=Óà� –=ÔÃ_ó ^=„˘ 
T= |Ú_ò Îf=ÔÍáÈŸ f= ÓÉ_‹=K=

KE=yŸª^=FflÈÍÉÈî ÿ^=ÑÍáÈŸ‘ =Ï‰ =_Í_—gÿ^-U 
HCI + NaOH + NaC1 + H2O =V|  

NM=Z=}= = = = = = = = = KNM=CNLO==ZR=⁄‹  
NN== |a� ~ =⁄› êj=ÊŸ› k- ^=ÊfÈr ˘^=Km_f_r ˘^=ŒŸk£ =œ Èã==Ω==á_gk~ ˘^=hÎf_‡^= =Ÿƒ=m_–_� gÿ^=∆ó Ë=IhÎò –=Œ� è =flÑƒË. 

=÷ Íàw kÿ^ =ÊÍ_Õ’ÿ^=ÊÎÃ =_¥=K=
Ú_Î› Î’ÿ^== Ó_Î• ^=∆–^Ë=ΩW  

-1==Ì Üÿ^=÷ ÍáÈŸ‘ ËáÑÎ7^=ö π =€É_≈j=ÊÍÑƒ_–=ÓÉ_‹ =Ï‰ =Êó È› • ^=m^É_ò ‹= á^Ñr =_Í˙~ =Ÿƒ=⁄› ≈j=m_� go‹ =K= ÁÑ≈ ª^= = ÁâàÕj
Kö › • ^=u_k‡^=⁄ÎŸ—kÿ=ÁÑ≈ ª^ 



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۱٥ 

-2==Êf3ÿ^=Ï‰ =_ƒÈÎè =ào‘ ˘^=ÊŸ’êª^Ë=IÊf3ÿ^=Ω=Êgã _·ª^= ÁÑƒ_— ÿ^Ë=ö › • ^=m_ÍÈkå‹ =Ÿƒ=Ñ› k≈ Í=⁄Îì _- ^=Êƒ^áâ=}_™ =„^
KÊÎò π =⁄–^=_Â Ÿ≈§ =Êf3ÿ^=≥ ^=„_Îv ˘^=‚‹ =4o‘ =Ω=_ÂkÃ_ó ^=fikÍ=;ÿ^=ÁÑƒ_— ÿ^=È‰ =4§ ^Ë=K=Êó Èπ =ào‘ ˚^=
=

= 



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۱٦ 

=Ôfàs kÿ^NM==W‡_oÍ˘^=ö › • =ÔÍÈÙª^=Ôgå·ÿ^=ÑÍÑ¢⁄¶ ^=Ω=÷ ÍÈ=
W=ÔÎó àÕÿ^Ã Ëà≈ ‹ =Ïã _Î— ÿ^=Ì Ñƒ_— ÿ^=€ÈŸ- ^=äÎ‘ àj=„_‘ = ^Ö^_==yÎw ì =ç’≈ÿ^Ë=ö › • ^=äÎ‘ àj=ÑÍÑ¢ =‚’∑=Ê‡_ÃK=

W=m_¡ v ˙ª^Ë=m_‡_Îgÿ^=
=m_‡_Îgÿ^=€ËÑrN=

F=÷ Îÿ_å‘ Ë˘^=ö π =∆‹ =”áËÑÿ^=ÔŸk‘g =E=104.31 

F=_»á_Ã =”áËÑÿ^=ÔŸk‘g =E=103.27 

F=÷ Îÿ_å‘ Ë˘^=ö π =ÔŸk‘g =E=1.04 

=÷ Îÿ_å ‘ Ë˘^=ö π =m˘È‹ =ÉÑƒ=8.25×10-3 

=fis vNaOH=F=ÏÛ_Â·ÿ^ml=E=23.34 

=fis vNaOH=F=ÏÛ ^Ñkf˘^ml=E=4.67 

=fis vNaOH=F=flÑÄ kåª^ml=E=18.67 

=m˘È‹ =ÉÑƒNaOH=0.0165 

= ÔÍá˘È‹NaOH=FM=E=.884 
 

=m_‡_Îgÿ^=€ËÑrO=
F=⁄¶ ^=∆‹ =”áËÑÿ^=ÔŸk‘g =E=133.68 

F=_»á_Ã =”áËÑÿ^=ÔŸk‘g =E=105.75 

F=⁄¶ ^=ÔŸk‘g =E=27.93 

=fis vNaOH=F=ÏÛ_Â·ÿ^ml=E=31.02 

=fis vNaOH=F=ÏÛ ^Ñkf˘^ml=E=5.00 

=fis vNaOH=F=flÑÄ kåª^ml=E=26.02 

÷ ÍÈ‡_oÍ˘^=ö π =ÔŸk‘=1.38 

= €ÈŸ® =Ω=÷ ÍÈ‡_oÍ˘^=ö ª=ÔÍÈÙª^=Ôgå·ÿ^
=⁄¶ ^=

4.94=

=
W=u_k·kã ˘^Ë=⁄ÎŸw kÿ^=

NJ = 1.04×1mol/126=8.25×10-3==m˘Èª^=ÉÑƒ 

OJ H2C2O4+2NaOH=Na2C2O4+2H2O= = = 
2mol NaOH         W= =H2C2O4=1mol 

PJ = flÈÍÉÈî ÿ^=ÑÎå‘ ËáÑÎ‰ =m˘È‹ =ÉÑƒ 

2(8.25×10-3)=0.0165mol=
QJ==F18.67ml×1l/1000ml=0.01867l= ==fis v Z=ENaOH== = = =3 Ÿÿ_f=

=F0.0165ml/o.01867l=0.884mol/l= ÔÍá˘È‹ Z=ENaOH=
RJ26.02ml×1l/1000ml×0.884mol/l=0.0230molNaOH=



==Ô‹ à’ª^=Ô’‹ =Ô—� ·¥=m_·gŸ ÿ =fiÎŸ ≈ kÿ^Ë=ÔÎf3Ÿ ÿ=Ô‹ _≈ÿ^=Óá^Éˇ^_=Ô‹ à’ª^=Ô’‹ =æ ã Èf=fiÎŸ ≈kÿ^Ë=ÔÎf3ÿ^=hk’‹ 

Ω=Ô› Ÿ≈ ª^=Ñè à‹=€Ë˚^=⁄î Õÿ^= =Ì È‡_oÿ^= =pÿ_oÿ^=Œî ÿ^=Ú_Î› Î‘ =iá_°== ۱۷ 

SJNaOH =CH3COONa+H2OHCH3COOH= =Z=Ôgå·ÿ^= KKKKKN= =WN=
=Z=÷ ÍÈ‡_oÍ˘^=ö π =m˘È‹ =ÉÑƒ0.0230mol=

TJ0.0230mol×60.06g/1mol=1.38gCH3COOH=
UJ1.38g/27.93g×100=4.94%CH3COOH=
VJa� ¶ ^=Ôgå‡)= 5.00-4.94/5.00×100=1.20 %=

NM=J=Ê� —‡=âË_° Ë= =€ÈŸ- ^=‚‹ =ÔÎ› ’ÿ=i_’å‡^Ë=ÔŸk’Ÿÿ =Ô—Î–É=4»=m_ã _Î–Ë=I=Ôv _w åŸÿ=Ê—Î–É=Á4»=ÁÚ^à–=‚ƒ=aê·j=Ú_� ~ ^
= KÔÍ_Â·ÿ^      

 
Ú_Î› Î’ÿ^=Ó_Î• ^=∆–^Ë=Ω=  

-1== |ÿ ^= ÑÍÑ¢ = ÓàÍ_≈ ª^= Ô� ã ^Èf= ‚’∑PH== =Ô› Î–= = 4êjË= Ô� –_åkª^= uÈŸoÿ^Ë= á_� ‹ ˘^= Á_Îª= ÷ ÿÜ‘ Ë= Á_Îª^= Ì á_ß Ë= m^4w gŸÿ
PH=KÊÎò › • ^=á_� ‹ ˘^=ÊŸ’ê‹ =ÉÈr Ë=Êò ÕÄ ·‹ =l‡_‘ = ^Ö^ 
-2==Ô› Î–= ÑÍÑ¢ =Ÿƒ= Ñƒ_åj= Ñ–= €Ègÿ^= Ë^= flÑÿ^= ⁄o‹ = = fiå§ ^= ⁄Û ^Èåÿ= = ÓàÍ_≈ ª^= „^=≥ ^=4êj= Ñ–= _Â·’ÿË= Km_f_r ˘^=ŒŸk£ =œ Èã
|ÿ^PH==„ÈÍ^=Ò Èk® =_ò Í^ËflÈ› åÿ^=m_ÍÈkå‹ =÷ ÿÜ‘ Ë=flÈÎã _jÈgÿ^=„ÈÍ^Ë= =flÈÍÉÈî ÿ^=
=


