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O ABSTRACT 0O

Kinetic studies were carried out on the reaction between 1,3 -Diaminopropane and
dimeric fatty acid czs in melt phase . The reaction was performed at 110, 120, 140, 145,
and 155 °C and followed by determining the acid value of the product .The polyamidation
reaction was found to be of overall second order with an activation energy of 35 K cal /g
mol up to 70% conversion at (110,120,155,°C ) and 62%,86% conversion at 140,145 °C
and overall third order above last conversion .The Degree of Polymerization , Number
Average Molecular Weight, Weight Average Molecular Weight has been calculated during
different times , The relationships between Degree of Polymerization , Number Average
Molecular Weight , Weight Average Molecular Weight with the times is near to
equilibrium curve ,The Refractor index of polyamide solution was measured at different
temperatures.

Key Words: dimeric fatty acid . Diamines, Kinetic of polyamidation reaction., Degree of
Polymerization, Number Average Molecular Weight, Weight Average Molecular Weight
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aseall clhasie bl g ) laaie Ll @IS Glatie & dasd) Slae) sl
Glagel ol aadis clgiliind o Aapiid) e dawdll Gmgeall syaly e lede Juantivg 5,881 L[1] dewal
sl 8 [2,1] aaball (e waall. [2Jaclds lal o dadas dkae o dpha Gualsd S Apha cplalS L)
lewld Ay il o 5 Sslluad) (e Usas Allaie el Cipma ol lasdd sl jpaas
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- [4] Appal) dandll (i sand) pe el S ) Jelin o Uil e le bl o38 AS)a Ja 3 Jee 2ag

sadlaafy cuad) Loaal
Cis el Lmeall lewlad ol g jumad vie $ygeaid) Alall b 50 Jelis 48 Ll
c ol e Balil) aprg lls gaaall Asal) Gl Jaee e IS ABle Ay - Qi) sl 53 3,1 aa
Jelatl) ASn sy Aailily Aeliial dpall 50 Uanes Tl 565 Lo Wle Sha Jolis Ao ¢
ol ASm Auhn Luaal B Us e andl Ll Ul ¢ aipen 488 ) Gapll 8 las 550K Lpaaf il
Glun b Lealasinl (Says Jeliill Syl shase drpa daed LY 50€ 50l <3 depud) ol of LS. Jelss
sl Apalaidy) adagydigsagayey Jeldill ()

rodlgay Cial) 3k

0.95 g/ml 48 (Bl zyee e Uaea) 97% G5 b5l 53 Cap paiied) (el (aenl)
bl sudd 23,1 Gy 98% (35 w5l 3 Yl Sl (Lolll Sigma —Aldrich) 4S5 (e )5t
.(Wwldi Sigma —Aldrich) 4,4 ;e 3)5iue 0.888 g/ml 48l ol ae Jilus asly

(Ohis sV sisal 53— 3,1 aa C36 @omandll aaall) g judaas

2 Al el 385 Gl Ll sl 69— 3,1 ae C3 gypandll Graeall (e apel Jsill g sl oy

HOOC -Dimer - COOH + HZN/\/\NH

2
Dimer acid i - HO 1,3 Diaminopropane
o @)
(|3| Dimer |(|2 NH (CHz) ,——NH

poly ( Dimer acid with 1, 3 Diaminopropane )
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Gt ¢ [6]de il s ol 8 anal Jsall U5 g amall Jelail) acluy 138 oLl Juald 8 pamys < 33U
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(1)
WLl 3ylaal &5 KOI—'B' : v, lvl)(o.05é)(1o'ob)‘“‘ KOH Jslas aaa 1V,

W agaldl duall 55 i W
b DR (1) Jsaadl casys [9,8] (paeall 2aell 2 (mlisd) Bph e Jelill juw ddlhe cad;
A paall Byl ey wie Jeldll (o) GBI ameall saal)

g el Bl clays die Je il () CMAL aaeall saall a8 CidUA) (1) Jgaad)

3yhald) Ay d::l ‘ meall 23al) j‘:\ ::A‘ eaenl) 2l
(°C) o (mg KOH /g polymer) (mg KOH /g polymer)
(o) (°C) | (a5
0 247.775 30 84.150
2 224.400 50 77.677
5 215.769 140 80 64.114
20 172.975 110 44.079
35 142.800 140 43.633
55 107.100 0 247.775
110 85 93.500 5 84.150
130 77.138 10 64.114
175 73.362 15 56.100
230 72.930 20 56.100
0 247.775 145 30 42.075
5 224.400 45 33.660
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110 7.50 x107°
120 1.79 x107
140 2.10 x10™*
145 5.09 x10™*
155 1.40x107°
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Al A Eig [1T M (56l Al sl Jara cpmn oo (B
M, =M,X, 9)

Byaldl) A
;31 AL 38y Lesbuns [1] 5yald) o s o

n=—="
M. (10)

c;—’)}h} LﬁJJ’d‘ gfu‘);“ sl Jazay Jeaill daya e S ﬁé (7) c(6)c (5) c(4)‘ (3) Jslaall @4)3
dugyaal) BHhall claya e el IR 3 el dsja

110°C 5 &3 255 sl P8 5yl Aty Tally 338 ujal) sl Jomay ndh) dass o (3) dssa

(388 ool | el sl Jone eall ol Jame | P% Jsailldagy | N gl da

Mw 33l Mn (g2l
0 0 0 0

734.920 671.565 9 1.104167

788.646 698.428 13 1.148333

20 1134.229 871.210 30 1.432432

35 1502.424 1055.317 42 1.735119

55 2205.968 1407.089 57 2.313492

85 2615.303 1611.757 62 2.650000

130 3299.078 1953.644 69 3.212121

175 3500.189 2054.199 70 3.377451

230 3524.499 2066.354 71 3.397436

120 °Cijn s sie ) JIS Syl Aty iily sa3ad ujal) sl Jomay Jadh) s o (4) dsaa)

(389 ool | Gawad sl Jame Sal oll Jae | P% saillday [N Baldl day
Mw 55l Mn (gaaxl)
0 0 0 0 0
734.921 671.565 9 1.104167
35 2717.637 1662.923 63 2.734127
45 3152.555 1880.383 68 3.091667
55 3596.372 2102.291 71 3.456522
65 3904.708 2256.459 73 3.710000
110 4351.041 2479.625 75 4.076923
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Cappul) (grranll Ganall ae Gl ll il Al = 3,1 Jelis 45)a

140 °Cila 4o sie Gajll I3 Buall Aoty (Aislly gaal) (Asall (sl Jinas Joadl dasa o (5) dsead

(3889 ol | el o) daee el sl Jaa | P% sl dan | N gl A
Mw 55l Mn (saa=l)
0 0 0 0 0
1229.758 918.984 34 1.510965
10 1381.613 994.911 39 1.635802
15 1502.424 1055.317 42 1.735119
20 2177.542 1392.876 56 2.290123
30 2575.507 1591.858 62 2.617284
50 2973.471 1790.841 66 2.944444
80 3271.945 1940.077 69 3.189815
110 6229.545 3418.877 82 5.621212
140 6299.318 3453.764 82 5.678571
145 °Cijla Aoy 2o Gajll DA el dajay (islly gasd) (Aiadl sl Jaay Jsadll Aoy o (6) Jsaad
(3889 o) | el sl e Sal ol Jae | P% saillday [ N Baldl day
Mw 3l Mn (g2l
0 0 0 0 0
2973.471 1790.841 66 2.944444
10 4092.746 2350.478 74 3.864583
15 4764.312 2686.261 7 4.416667
20 4764.312 2686.261 7 4.416667
30 6555.152 3581.681 83 5.888889
45 8345.993 4477.101 86 7.361111
60 20881.880 10745.040 94 17.666670
155 °Cija dass dio Gajll A el dajay (Hslly gaand) (Asadl 5l Jamay Jsadll Ao a (7) Jsaad
(88) ol | el sl Jone eal il Jse | P% Jsadldans | N gl s
Mw 35l Mn (g2l
0 0 0 0 0
2 1630.341 1119.275 46 1.840278
5 3229.305 1918.758 68 3.154762
7 3421.181 2014.696 70 3.312500
20 4764.312 2686.261 7 4.416667
30 4764.312 2686.261 7 4.416667
55 6107.442 3357.826 82 5.520833
85 6555.152 3581.681 83 5.888889
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