~-==2009 94-79 3 20 S

(2009 /4 /13 2008 / 12 /15 )
( )
(FA) (AA)
(EA) (AN) (TFA) (BA)
(AW%) .(MBA) - (BAm)
°10
FA TFA AW% . °50 30
TFA >BA > AA >FA
MBA AN 1% BAM
: 30%
MBA > AN > EA > BAm
BAM EA
MBA AN
AW%
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ABSTRACT

The present work deals with the influence of aging effect on epoxy resin exposed to
different organic acidic and basic media. Four organic acids, acetic acid (AA), formic acid
(FA), n-butyric acid (BAc) and trifluoroacetic acid (TFA), beside the following, four
Amines, aniline (AN), ethanol amine (EA), n-butyl amine (BAm) and n-methyl benzyl
amine (MBA) were used. —

The minimum values of AW% in acidic medium was detected at low temperature
(10°C) then increased at 30°C and attained relatively constant values at 50°C. Trifluoroacetic
acid shows a maximum values of AW% while minimum values observed in FA according to
the following sequence.

S TFA>BA > AA>FA

In basic media (amines), AW% values not exceed 1% in BA, while they reach almostly

30% in AN and MBA. AW% values are decreased in the following order:
MBA > AN > EA > BAm

Except in EA and BAm, it was found that the values of AW% is directly proportional to
the formula weight. Amines with aromatic rings like AN and MBA which considered as
weak bases are behave in similar manner as acids and give high AW% values. This study
decleare that the organic compound added to the epoxy inspite of their nature (acid or base),
were effect on the epoxy weight through certaine sterical or chemical interaction. The
treatment of epoxy resin with amines rised there softening temperature, where organic acids
have no effect .

( ) .(Nicholson, 1997)

(Mohamed, 1993)
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(Mark, 1989)
.( Mabson et al., 1984 )
(Elias, 1984)

/DGEBA (A- )
(Diglycidyl ether bisphenol-A
(Al-Yawor, 2006 Al-Duleemy, 2005 Abd-Alhamed, 2002)

.BDH Aldrich Fluka : 1
(1.05 (Leyco-Pox 103)
(Lycochem, Cologen, (25°C) gm/cm’)
.Germany)
37 : 2
)

( 0.1x1x1) (°30
3

30 10) ( )
30 7°1) (°50

( AW) ( Wo)



AWY% = __ x100
W,
(AW% ) (1)
°10
30 7 1
AW% (AW%)
°50 . °30 °10
(AW%)
: FA TFA
TFA > BA> AA > FA
() )
AW%
: AW%
MBA > AN > EA > BAm
29% AW% 1% BAmM

.30% MBA
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A (BAc) (AA) (FA)
(AW%) (AW%) (AW%) (AW%)
(AW%) (AW%) (AW%) (AW%) () (9
20.85 4.04 6.41 436 | 1
23.85 | 23.48 | 11.80 | 12.76 | 9.14 | 837 | 540 | 576 | 7 10
27.23 18.59 12.65 6.07 | 30
24.83 8.98 6.14 9.50 | 1
29.11 | 29.60 | 18.49 | 18.18 | 10.75 | 10.85 | 11.50 | 11.78 | 7 | 30
32.85 28.32 15.28 13.23 | 30
19.68 10.88 6.34 10.99 | 1
2585 | 27.71 | 17.71 | 17.14 | 10.71 | 8.88 | 13.11 | 1332 | 7 | 50
30.16 24.33 16.92 15.03 | 30
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2
Gl &iggﬁ"‘” (AN) Gl | (BAm) 0 Oign | (EA) ol Jgily ;‘::‘,
Jud |y | 9 e | 9 e | 9 | e || B
AWP) | gy | AW | gy | AW | gy | (AW | gy |G| B0
(AW%) (AW%) (AW%) (AW%) | ¢%) “;:;”
17.31 3.47 0.05 134 | 1
2140 | 2089 | 697 | 562 | 009 | 010 | 362 | 413 | 7 | 10
25.99 11.82 0.12 538 | 30
23.43 23.08 0.15 276 | 1
26.54 30.77 0.26 646 | 7
26.44 29.90 0.28 6.36 30
29.36 35.86 0.42 9.85 | 30
27.35 25.26 0.08 441 | 1
30.51 | 28.89 | 27.60 | 27.63 | 025 | 025 | 691 | 646 | 7 | 50
35.28 29.91 0.41 9.85 | 30
(Nunez et al. 1999)
Fick (DGEBA)
de_pde (1)
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D) ) (©)
()
-(h) ) (Mt)
Mt 44Dt
Mmax hin T
(3)
:3
(S.D.) (AW%) ()

0.019 0.952 23

0.072 1.478 47

0.030 2.057 58

0.057 2.656 77

0.028 2.847 100

(Jelinski et al., 1985) 1%
1%
.(bound water)
.(microvoids and microcapllaries)
. °100 %2.8
(pH) (1) .(Abd Al-Hameed, 2002)
(AW%)

pH

(AW%)
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(AW%)

(%7-4)

°48

-0.5)

(%2

(pH = 1)

.pH

59

o 48
32
& 20

0

™y ICAre 10y (% ALV)

12

Aduzalal) Ay

pH

7

21 (m) 14 (o)

(4)
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(Lee and Neville 1967 and Mark et al. 1967)

( )
30%
(%8-7)
pKa AW% 4 )
.FA  TFA AA BA
AN)
( °50-30) EA BAm (MBA
pKa (%1 ) BAm
(PKa)
(Handbook, 1982) pKa Ka 4
(9 pKa Ka
25 0.70 2.10x10™ (TFA)
20 3.75 1.77x10™ (FA)
25 4.75 4.75x107 (AA)
20 4.81 1.54x107 (BA)
25 4.63 2.39x107 (AN)
25 9.50 3.16x107"° (EA)
(MBA) -
25 9.33 4.67x10"° (BzA)
20 10.77 1.69x10™"" (BAm) -n




(DGEBA)

(1) (prepolymer)

C['H;, (I)II ({“II;
II;(,;-/('I I-11,C (}4@—({@70(' H>CHCH, ()4@7({4@'00 l_»(‘\l I;’L'} I
0 ClH; O

ClH,

(1) Prepolymer

(R3N)

.(McMurry, 2004) (11)

(l}l! /0:3
—O—Clh=ClH=CIl, 4 awwO—CIL=-CH—Cll,

i A e phie
lI{JN

Jale

s
;
cl‘i-{2 OH
(I.‘[-{——O—Cl-lz—C!‘!-I—CI-erw
(%‘Hl

(1) whaia S sul =il

:(Mohamed, 1993) (III)
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0
A
wwQ—CHy~CI—CH,

wwO—CHy~CH—CH,
0

i

" R3N

?H
wawO—CHy~CH—CH,_

wo—cug—gn—cnf
OH

() s i g4

(Holliday 1963)

N—R
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AW% (Abd Al-Hameed, 2002)
pKa . 7% 5%
[H;0] pKa
(0.7) TFA pKa
TAW%
BAc .;V%
AW% AA  FA 4.8=pKa
AW% (pKa = 10.77) BAm

TFA

AW%

(MF)

(5) pKa AW%
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AW% pKa MF 5
(AW %)
soc’ | soce | PR | MF
30.51 26.44 (*) 121 (MBA)
25.85 29.11 0.7 114 (TFA)
27.60 2990 | 4.63 93 (AN)
17.74 18.49 | 4.81 88 (BA)
0.25 0.28 10.77 73 (BAm)
6.91 6.36 9.5 61 (EA)
10.71 10.75 | 4.75 60 (AA)
13.11 11.50 | 3.75 46 (FA)
(pKa=9.33) pKa (N-MBA) pKa
AW% EA BAm
TAW%
(associates)
(0]
He Il
R—COOH + =+0OH R—C—0Owmw + H>O

R—COOIl + —NII=

® e

N
<= NIL OCO—R
/

(MF)

(*)
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( )
(TFA)
(MBA, AN)
)
( )
AW%
dipole-dipole
(6) (Softening Point)
AW% -n

pKa (5)
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(°10) :6
30 7
90 87 85 (FA)
103 105 105 (AA)
80 85 83 (BAc)
86 92 90 (TFA)
160 165 175 (EA)
105 115 117 (BAm) -
110 110 113 (AN)
97 92 90 (n-MBA) -
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