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Synthesis and characterization of
poly(2,2— bis(4- acrylates phenyl)
propane)

Suhair Ali, prof Ali Yousef, Dr. thanaa shriteh

Abstract

In this research, the bisphenol A monomer was synthesized from phenol and
acetone in the presence of an amberlast acid catalyst (15), the diphenol
acrylate monomer was synthesized from bisphenol A and acrylic acid, and
then polymerized, obtained an AABPA polymer, and proved its structure by
proton magnetic resonance and infrared spectroscopy. , And suggested a
suitable mechanism to explain the synthesis of both the bisphenol acrylate
monomer and AABPA.

The degree of polymerization, the numerical molecular weight rate, and the
molecular weight rate were determined, as the degree of polymerization (23),
the numerical molecular weight rate (7802), the molecular weight rate (15268)
and the scattering degree (1.9569), were reached when the reaction was
carried out at a temperature. 135°C during a reaction time of 180 min.

Some physical properties such as relative viscosity and mechanical
properties were studied, such as the use of polymer paste for painting cars, in
addition to some thermal properties by recording the Differential Scanning
Calorimetry (DSC).

Keywords:Bisphenol A, Number Average Molecular Weight, Degree of
Polymerization,Differential Calorimetric Scanning DSC.
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daply dinrel 4l dagill Ay a8 o olde¥l HaKs ddle (e Value
nrel cic, (Kwert — Value dadl 100 s 0.5 st Uablig Talp 45isneS

el ol Kwert — Valuedadl bl

de i) el Al amdd sheddl 4a3llly Kwert — Value gx 48311 o)
oadall g Je Yy 585l e Alall oda aaiad Yy Power Law

UBBELOHDE = jlea olaaiul (Relative viscosity) prel duall dagilll s

([21] S @iy JaaS aysds 50 (30 °C) 3yl dayn 2 Viscometer
nsolution
nrel = ————
nsolvent
S ol Jlaelis( Kinematic viscosity) iaill i ddlladl dag3lln of daa
Gy 3en a2l sadsdl Jslae (fy Oslaally Jaell dusii b paiiasal) g3l LS
:[22] 4alad) el masi (0.005 g/ml ) C 585
tsolution 12.7
nrel = tsolvent  12.5
-(S) dstsall 453 (et tsolution
() Jadll s ()t tsolvent
:[23] 48l 345 (Specific viscosity) g SP due il dag3ll (s
tsolution — tsolvent  12.7 —12.5

= 1.016

P tsolvent 12.5 0016
:[24] a8l 385 (Intrinsic viscosity) [n] 8jeed) Ang il (s
(] 0.25(nrel — 1) + (1.725 Lognrel )
I'l =

C
B 0.25(1.016 — 1) + (1.725 Log1.016 )
B 0.005

= 3.17705
: [25] Fikentscher iy idde 38, Kwert-Value icliall dllall 4a8 el
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. _ 75K2
09N =l T 15 xKxC

= 75K” +K 0.5
" \14+15xKx05 '

K = 0.0084537 ¢ a3 laally
C= 0.5 (g/100ml)
Kwert — Value = 1000 x K = 8.4

+ K) C= Logl.016

sie UBBELOHDE Viscometer jles aladiuly aladtiuly ] 4dllaall dagilll s
O DLeY) G 3891 aey aadldacal aey 4wl o5l (e (30 °C) Bha dap

paical puadpdl Ol ol Jsladly Jadll 4t pasied) dagill S Slea
:[26] dA8lall 35 22aa

tsolution tsolvent

Ilsolution - Ilsolvent
127 16.2

Nsolution 1

Nsolution = 0.783 cp
il nsp <[n] « Kwert-Value « nrel ¢ Js ad (3) Jsaall maga

:(AABPA) ailsil) (e 5yanal
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Jsbas
t1 12.6
t2 12.8
t3 12.7
T 12.7
C 0.005
Nrel 1.016
Nep 0.016
C 0.5

Jaa
tl 12.6
t2 12.4
t3 12.5
TO 12.5

0.5
1
1.5
2
25
3
35
4
4.5
5
55
6
6.5
7
75
8
8.5
9
9.5
10
10.5
11
11.5
12

12.5
13
13.5
14
14.5
15
15.5
16
16.5
17
17.5
18
18.5
19
19.5
20
20.5

Kwer-Value

0.0005
0.001
0.0015
0.002
0.0025
0.003
0.0035
0.004
0.0045
0.005
0.0055
0.006
0.0065
0.007
0.0075
0.008
0.0085
0.009
0.0095
0.01
0.0105
0.011
0.0115
0.012

0.0125
0.013
0.0135
0.014
0.0145
0.015
0.0155
0.016
0.0165
0.017
0.0175
0.018
0.0185
0.019
0.0195
0.02
0.0205

Nrel

1.000597403
1.001238341
1.001922847
1.002650963
1.003422734
1.004238211
1.005097453

1.00600052
1.006947483
1.007938415
1.008973395

1.01005251

1.01117585
1.012343511
1.013555597
1.014812215
1.016113478
1.017459508
1.018850427
1.020286369
1.021767468
1.023293869
1.024865718
1.026483171

1.028146387
1.029855532
1.031610777
1.033412301
1.035260288
1.037154925

1.03909641
1.041084944
1.043120735
1.045203996
1.047334947
1.049513815
1.051740832
1.054016236
1.056340273
1.058713193
1.061135255

Jeaadl

[n] (100mi/g) nse

0.119353327 0.000597
0.247344849 0.001238
0.383969035 0.001923
0.529220649 0.002651
0.683094747 0.003423
0.845586675 0.004238
1.016692075 0.005097
1.196406878 0.006001
1.384727309 0.006947
1.581649887 0.007938
1.787171421 0.008973
2.001289015 0.010053
2.224000067 0.011176
2.455302269 0.012344
2.695193606 0.013556

2.94367236 0.014812
3.200737108 0.016113
3.466386724 0.01746
3.740620377 0.01885
4.023437538 0.020286
4.314837972 0.021767
4.614821748 0.023294
4.923389233 0.024866
5.240541096 0.026483

5.566278311 0.028146
5.900602153 0.029856
6.243514205 0.031611
6.595016354 0.033412
6.955110797 0.03526
7.323800038 0.037155
7.701086895 0.039096
8.086974494 0.041085

8.48146628 0.043121
8.884566009 0.045204
9.296277756 0.047335
9.716605915 0.049514

10.1455552 0.051741
10.58313065 0.054016
11.02933763 0.05634
11.48418183 0.058713
11.94766926 0.061135

Jpanll upatl Uadll Holas adaios Gy gulal) ibially Zaypail) bl o 45)iallyy

m}g@u‘;&

4S5l auad Baaal dag3llly Kwert — Valuegs 2lall o) of SAL el (e
g5 e Yy Sl e A8l oda adias Yy Power Law de Uil (518

[27] e s

D 8yaal) da53llls Kwert — Value o 483l Ul (3-4) Slad) jsid) a5 s
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Kwert-Valugs0

200
150
100
50
0 )
0 50 100 150 3
8 jpaal) 4x g3l

8yaaall da3lll Kwert — Value o 483al :(3-4) bl Aatal)
: (AABPA) sadsill Siilal) Cinagil) —~4-4
paall dime eaiy Shlud) ¢ 3o LsanaS piadl jpadsall G o)a) &
0.1 Ayal) jhd Coal) bl aussl o bl padsd) Juaad DA e Ao
L Jsiadlly acll) sl ehadl A o5 g5 35 50% Gansts (03380
Dpadsdl (ge Bpumaall Dgaaally o Ball aays J8 aall mhass j5a (6) JSEN
il

Al e ey Sl e (8
patlsad) (e Byl Dpaaally lall aoall mhae jgm (6) JSAN
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Ol Lgalasinl (Sary uilatiag pile lsiy Saat Asaaall o £ lad) JS81 (g Baadly
bbby (alal)
: (AABPA) uaidsill g hall Cinagill —5-4

e ABS 3T e Jag iy, ¢ ) aadsill (e Aiel (DSC) Jinie o

s Gaas (10°C/MIN ) (g)ha e Ao yuas (7-8 M) o e s 55 Al

: A (5-4) Sl e Jpeanl) 256 coloell (10 52 53 [25-500°C] ()b~
W TAGCh1

L y Tep

AABPA olsll g)all Laliill peasall 1(5-4) piadal
2 o) Galad) il oy
[0, =5] mW (b=l @i Jlaw (a5 o calall JEY) dlape -
. [0, 8 min] w358 Pa @llyy [25,1221°C s Jlass
dass [=5,=21] mW (gl 3asi Jlaw Gy chiaa Hlall Aayay -
. [8, 14] mindue s P iy [122,20 1°C oiha
Jaes[—21, 47] mW (gl 385 Jlaw G5 S Jlpaly) Aaje -
. [14 , 53] miniue) s DA ellyy [20,500 ]°C s
Jawes[47 ,—10] MW oohall Gin Jlae (35 cac 50 Alaje -
. [53, 57] minise) s Pl lidg [500,100]°C o~
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Jaes[—10,—6 ] mW  (glall 3 Jlae 38y Cudi jpuill Asje -
[57 , 72] minisa s DA @y [100,104]1°C ooha
iasdle DA (e dlle Apha Al aidy padsd) o s Guule DA O
Ll 4y pyha Glayd
scalajiially claliiiuy) -5

s sadls ol e WU Lpte Adsidl B juagige pliba) & ®
Uil Joid S8 DL ST jiagise g libal & (15) Canbyua) pmes s
oadss e Jpanlly aial 5 s LY ey Adgdl) S G
o Aad¥) Adllang igis ol pealinal (gosidl) Gl e cildls AABPA

e lyeal
ey Jsih AUE CBLST pasise e JS g el ) dunlie 1 a8l ®
.AABPA

A Gued Gob oo Baldl dayas slls ol Gall sl Jaee a5 @

o) James 5aldl Ay Joadl Anpd a S 235 Lty edelil ) 2l
) Aty sl ganell el

it a5 Ll (8 el o3Ual i yanaS il ppesdyill ki sa) 5
il Galal) ol Leal st (Say (uilaias Db

JESY) Glays ald sy ¢ pasall juadgll (e Al (DSC)  Jaie Ja
Aoy ey aalad) o i ¢l 53208 5 lenaillls slilly alagl)
e

Alay A DlaaS (ilill el gl A0S0 Gaibiadd) by pugll 758 =
 Slaal) KD A slis

AL sl (e Aab) £ pe ASpe Mge JSE A0l Aulp 56 LS o
Alasl dgally Sl Jlaill do sl Al s daaY 35S Leahanin Gl
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