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   :اعداد 

 شحادةالاس تاذ محمد 
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(C═C) 
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C C C C C C C C 

C C C C C C C C 

nCH2=CH2   -----> [-CH2-CH2-]n 
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 .الكثافة  منخفض (  PE ) اثيلينانتاج بولي   -أ

 300oc  -حرارة ودرجة      atm 100  -مرتفع ضغط :  الظروف  

ROOR   

ROOR        2 RO 
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ROOR      2RO 

: 

RO    +   CH2=CH2     

ROCH2–CH2CH2–CH2 

ROCH2–CH2 

ROCH2–CH2 +   CH2=CH2     
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C-H

 

 

ROCH2–CH2 

 

+   ROCH2–CH2CH2–CH2   

+   ROCH2–HH2CH2–CH2   

ROCH2–CH2 

ROCH2–CHCH2–CH2    +  H 
: 
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RO(CH2)9-CH2   +  RO(CH2)13-CH2      

  RO(CH2)9–CH2CH2-(CH2)13OR 

 

H
 

RO(CH2)9-CH2   +  H     RO(CH2)9-CH2 H  
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2 mol    

C2H4 

2 mol 

C2H4 

2 gr  ROOR 0.5 gr  ROOR 
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LD 
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3 atm    = 70oC 
] (Al(C2H5)3)  

(TiCl4)  [ 

 

[ H2(g) ] 

  

PE 
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R2C=CR2
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 بوجود محفز البلمرةمميزات 



 



H2 
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(PP): 

nCH2=CHCH3 --------> [-CH2-CH(CH3)-]n 

(PVC):  

nCH2=CHCl --------> [-CH2-CHCl-]n 

(PS) 
nCH2=CH --------> [-CH2-CH-]n 

–  
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LDPP

CH3

HDPP

[-CH2-CH-]n 

CH3 

 

–  
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[-CH2-CH-]n 

CH3 
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nCH2=CH-CH=CH2   →   [-CH2-CH=CH-CH2-]n 

 بولي بوتدين  4,1 بوتدين

 

1 – 4 
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HOOC-R-COOH 

H2N-R-NH2 

 HO-R-OH 

XOC-R-COX 

H2N-R-NH2 

      HO-R-OH 
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 (HX)  

 كربوكسيليحامض +           كحول                استير         +ماء       

    RCOOH           +      R’OH          RCOOR’   +    H2O  

    الحامض هاليد+           كحول                     أستير         + حامض  

     RCOCl       +       R’OH             RCOOR’     +    HCl  

 
–  

 -    23 



 – 
 

 (HX)  

 

 كربوكسيليحامض   + أمين                       أميد +          ماء       

     RCOOH       +   R’NH2           RCONHR’     +    H2O  

 الحامض هاليد+     أمين                             أميد           +   حامض 

   RCOCl       +       R’NH2           RCONHR’   +    HCl   
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n HO-C-R-C-OH  +  n HO-R1-OH   → [-C-R-C-O-R1-O-]n + nH2O  

O O O O 

 

: 

 [-C-R-C-O-R1-O-]n 

O O 
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 (PET) بتيلاتتري  ايثيلينبولي : مثال 

[-C- -C-O-CH2-CH2-O-]n 

O O 
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O O 

nHO-C-R-C-OH + nH2N-R1-NH2   → [-C-R-C-N-R1-NH-]n+ 2nH2O 

H 

O O 

 

: 

 

[-C-R-C-N-R1-NH-]n 

H 

O O 
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[-HN-(CH2)6-NH-CO-(CH2)4-CO-]n 
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[-(CH2)x-O-]n 

 

 

 

    [-O-R-O-C-N-R-NH-CO-]n 
O 

H 
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 مرحلة بطيئة مرحلة سريعة

–  
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DP 

 

 

DP 
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=   DP 
 

 *2  

 

DP 
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M 



 

  

 

M = DP * Mw 
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 –  

 -  CH2=C(CH3)COOCH3

 -   C6H5-COO-OOC-C6H5

 

 

.1

.2 
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                          Mw = 12*5 + 1*8 + 16*2 =  100 gr/mol 

n= m/Mw  =  5 / 100 = 0.05 mol 

 

                          242 gr/mol Mw = 12*14 + 1*10 + 16*6 = 

n= m/Mw  =  0.1 / 242 = 0.0004 mol 

 

                         2 * 0.0004 = 0.0008 mol 

 

  
(DP)

.1                                  DP = 0.05 / 0.0008 =  60 

 

.2                                     : M = 60 * 100 =  6000 gr/mol 

–  

 -    35 



 




 

 
 

Mw       M                  
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C , O , N  
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C-C 
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