J. of Korean Oil Chemists” Soc., 1
Vol. 31, No. 3. September, 2014. 500~508

ISSN 1225-9098 (Print)

ISSN 2288-1069 (Online)

http:/ / dx.doi.org/10.12925/jkocs.2014.31.3.500

Monoammonium phosphateE Z 3 ol3E 42| 9]
#4 2 240 B A7

o’ - AAE

i

elefoti YA B, defeti sty st
(20143 8¢ 28 <= 20149 9¢¥ 229 474 2014 9 23 A=)

A Study on Synthesis Acrylic Polymer Resin and Mechanical
Properties Containing Monoammonium Phosphate

Joo—Youb Lee - Ki-Jun Kim"

Department of Disaster Management and Safety Engineering, Jungwon University
Chungbuk 367-700, Korea
"Dept. of Chemical Engineering, Daejin University, Pochun 487711, Korea
(Received August 28, 2014, Revised September 22, 2014, Accepted September 23, 2014)

8 oF : B AFoAE ethyl acrylate monomer(EAM)S AMESH 84 ofad 425 A

monoammonium phophateE 88 A2 =<1 F o]& ofmd Ao &

of 7izio] B2 Ae B W8 oRo] mFole] AAH BHZAH B Ackyy B 24 Astel 7

o] AR7E Hu HE 5ty DSCE o]8¢ -84 =4 23} monoammonium phosphate &%

=2 A R(WAC-APS3) 9] Tm #to] 410C 2 7P =2 daAAde gelst 4 ot LH‘Q‘Zﬂ 4=
2 At

1:1 o
mﬂ
i)
r&"
S
i
[N
N I
Qb o

3

0
©,

%!

Ay ofmd 42| B HY H £2 BE 2 YEAAS &1 & 5 A8tk dvirA S4EN=

monoammonium phosphate §&o] =2 2|7} 43 £4(68.729 mgloss)E Hou, I L,
=

7ol AstEe] otad 7

AAE EAHA M= monoammonium phosphate 3}&Fo] =opd4s
A& A 784 otaE £

[¢]
9l 1.505 kgy/mt BTt W& 1.275 kg/mt o] EAE o
= AR50 g8l 425% EE} 2 384% 7t SAE A

it 1o

JYE : ofTYFH], #EY, -, T 2

051
I
L
of,
B

Abstract : For this research, synthesis acrylic resin by ethyl acrylate monomer(EAM) and
prepared samples which set by difference amount of monoammonium phosphate solution in
waterborne acrylic resin. Use these resins, analyzed mechanical properties and thermal stability by
films and leather surface coated. The test of DSC experiment sample WAC-APS3 was 410C Tm
values which means the highest content of monoammonium phosphate had highest thermal stability
in acrylic resin. According to measure data for solvent resistance, all samples showed good

TCorresponding author (E-mail: jake20@jwu.ac.kr)

- 500 -



TR LR

property. As known in the results, increase of ammonium phosphate constant did not influence to

big change of resin properties. In abrasion test WAC-APS3 was good abrasion properties(68.729

mg.loss). Test of tensile strength, as increase as monoammonium phosphate resin analyzed low
properties 1.505 kgg/mr to 1.275 kg¢/mi. In elongation case, same as strength test result 425 % to
384 % by increase to monoammonium phosphate amount in acrylic resin.
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Fig. 1. FT-IR spectrum of waterborne acrylic
resin.
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Table 1 The compounds used in acrylic-monoammonium phosphate blending resin

Components WAC WAC-APS1 WAC-APS2 WAC-APS3
Waterborqe Acrylic 100% 99% 98% 97%
Resin
Monoammonium
Phosphate Solution(10%) 0% 2% 3%
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Fig. 2. DSC spectra of WAC, WAC-APSI,
WAC—-APS2 and WAC-APS3.
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Table 2 The data of acrylic-monoammonium phosphate blending resin

Components WAC

WAC-APS1

WAC-APS2 WAC-APS3

Tm(C) 385

407 410

Table 3. Solvent resistance test of leather coated by WAC, WAC-APS1, WAC-APS2 and

WAC-APS3
SAMPLES
ITEM UNIT AC WAC- WAC- WAC- METHOD
W APS1 APS2 APS3
Sglvent Grade 4 4 4 4 KS M 6882
Resistance (Toluene test)
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WAC-APS1
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WAC-APS2 WAC-APS3
Fig. 3. The SEM image of solvent resistance result in leather surface coated by WAC, WAC-APSI,
WAC-APS2 and WAC-APS3.

Table 4. Abrasion test of WAC, WAC-APS1, WAC-APS2 and WAC-APS3

ITEM UNIT SAMPLES METHOD
WAC WAC-APS1 WAC-APS2 WAC-APS3
. ASTM 1175
Abrasion mg. loss  73.205 71.001 70.664 68.729 (H-22, 1,000 cycle)
BT 27 73205 mgloss & ammonium
. phosphate®] 3Fo] &2 WAC-APS39] &A=
s I 91 68.729 mgloss ol Mo tha g e 73
" T Hwlo] £AFL o 4 YUt o= TrEal
oy - monoammonium phosphate®] & & &&= A
g o do] 484 of=2dy} Hilg HWA IF Ax
F e A2 FW U B4 i FPADL & &
o] 99lth. Fig 5% SEM& olgs) umtm4 =4
. T 7l 39 qyAEE ZYY Amolth
60 : : : : Monoammonium phosphate7} ¢l WACS] 7
WAC WAC-APS1 WAC-APS2 'WAC-APS3 _ _ R _ _

samples $7F 29 R AR Ae A mY &4F

Fig. 4. Abrasion property of leather coated by =5 @ ¢ 4 9lev, monoammonium
WAC, WAC-APSI, WAC-APS2 and phosphate &3Fo] &2 WAC-APS3E E3l 44]

WAC-APS3. of 2 Aol wobde el & 4 qlelth
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WAC WAC-APS]

WAC-APS2 WAC-APS3

Fig. 5. The SEM image of abrasion test result in leather surface coated by WAC, WAC-APSI,
WAC-APS2 and WAC-APS3.
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Table 5. UTM analysis for tensile strength and elongation of WAC, WAC-APS1, WAC-APS2 and

WAC-APS3
SAMPLES
ITEM UNIT A WAC- WAC- WAC- METHOD
WAC APSI APS2 APS3
Tensile kg/mi  1.505 1.498 1.399 1.275 KS M 6882
Strength
Elongation % 425 411 399 384 KS M 6882
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Fig. 6. Tensile strength property of WAC,
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