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Use of Sludge from Wastewater Treatment of Latex Factory as Filler for
Epoxy Resin
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Abstract

The replacement of fillers in epoxy resin products with the dried sludge
from latex’s wastewater has been intensively studied. The dried sludge has been used
in order to replace either CaCOs or glass spheres which are typically used as fillers in
epoxy resin formulation. The amount of dried sludge used in the formulation has
been varied between 25%, 50%, 75% and 100% of the fillers replacement and the
physical, mechanical and chemical properties have been investigated using various

* Y 4 a N v (a v A A A a o
nanwiliudmilwesinoinusszdulSannumtiada a1vIninanssuail ynansainminede
4 o o 3 a a 3 2 o A o  w a a A a
1509 m3l¥mnazneuainnszuiumsiiiaindeveslsenunananinsduamsduaudmsudnensisgdy Tasd
o a & A (= a a s
399PNan5191358 A3.931 1husy WunlsnuInentinus
*% an a a a a a 1Y
HanSyanIn mainirnssuail augdmassumans 9aansaiuiIINe1ds NNy, 10330 E-mail Address:

chaowaiphot@yahoo.com



Veridian E — Journal , Silpakorn University 1A 2 afud 1 (@AY 2552)

methods. Replacing glass spheres with dried sludge yields higher quality resin than
CaCOg, based on higher compressive strength and hardness of the finished products.
The recommended formulation consists of epoxy resin 50.00%(w/w), Diluents 13.5%
(w/w), fume silica 6.00% (w/w), TiO, 8.00%(w/w), CaCO3z 18.00%(w/w), glass
spheres 3.00%(w/w), Solvent No.1 0.50%(w/w) and dried sludge 1.00%(w/w).
Physical properties and drying time of the finished product from this formulation are
similar to the standard formulation. The amount of dried sludge used in this study
formulation, instead of using Glass sphere and CaCO3, does not affect resistance to
artificial sea-water since the main ingredient, epoxy resin, does not react with
artificial sea-water. This project gives an opportunity for the development and
recycling of an industrial waste which decreases production capital, reduces the
expense for eradicating sediment waste, and decreases a contamination problem
which threatens the environment.
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MINN 1 BAIIEIUNANVBIDNONE IAsNTIHIALNOUUNY CaCO,

, USnaivearaazneufiuny Caco, (% wiw )
Voya Control

25 50 75 100

Epoxy resin 50.00 50.00 50.00 50.00 50.00
Diluent 13.50 13.50 13.50 13.50 13.50
Fume Silica 6.00 6.00 6.00 6.00 6.00
TiO, 8.00 8.00 8.00 8.00 8.00
CaCO, 18.00 13.50 9.00 4.50 0.00
Glass Sphere 4.00 4.00 4.00 4.00 4.00
AN AN 0.00 4.50 9.00 13.50 18.00
Solvent No.1 0.50 0.50 0.50 0.50 0.50
TOTAL 100.00 100.00 100.00 100.00 100.00
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voya Control
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Diluent 13.50 13.50 13.50 13.50 13.50
Fume Silica 6.00 6.00 6.00 6.00 6.00
TiO, 8.00 8.00 8.00 8.00 8.00
CaCO, 18.00 18.00 18.00 18.00 18.00
Glass Sphere 4.00 3.00 2.00 1.00 0.00
AR NDU 0.00 1.00 2.00 3.00 4.00
Solvent No.1 0.50 0.50 0.50 0.50 0.50
TOTAL 100.00 100.00 100.00 100.00 100.00

237



Veridian E — Journal , Silpakorn University 1A 2 afud 1 (@AY 2552)

IN3NMIDLNNNANIT
=3 o 1 g’ < o 1 [ A 9 <
N3 IUAI08191IHAULAINUDATIAIULAAIRINT N 3 Tasldanuisiseuves

o 1
YOINDTTIUNEY 1000 5OUABDUIN

{ o 1 Z’ <
A1519% 3 AT IUNTUVDIUIYINTULLUN

5163 osIFud (%)
vhearda 45.50
CaCoO, 48.00
Fume Silica 6.00
Solvent No.2 0.50
TOTAL 100.00

= Y A . . Y v v A t4 Y

AnuAnudunia (Viscosity) tazszaznamsursduiansoniaunzld (Touch dry)
VYo IDWONTINDIININZNOUINY CaCO, 1Az Glass sphere

= y oA ¥y A o A A - o A o o @

AnwianuTunila laglanioaiannumiiangumngil 30 °C ANUFUTNINT 67 % uaz

v o { a § v o J
Anyszvznamsuiaduiaigavgil 30 °C ANuFUAUINS 67 %

nﬁm?ﬂuéfmdn?;mmua:ﬁnmﬂmﬁuﬂ’ﬁ@anammﬁwancﬁ

T@aﬁwﬁmsin%waﬂc"i’fﬁm%’smmqmwauﬁuﬁwmﬁuu%qﬁm?ﬂmmqmiuﬁmwdau
2.1 Wudinudune 12 it sddudeietuanniumasduuuy (mold) wuIA 12.7
x12.7 x 50 mm c?;qm?smﬁm%umm@ﬁ@umswmimmé’ﬂ (Compressive strength) LagyuIa 25 x75
X6 mm §mSumInageUANLIEY tazmsnumsfansounmimeaiionlasiunuiaa
m’%’auﬁqmwgﬁﬁ’aﬂ%mm 48 1 1n35an0nd0i9eeN ALY (mold) c’?amamﬁ@uqmﬁuﬁ&%aﬂa
lAnagounumaIgIu ASTM daft

- MINATDULITIOA (Compressive strength) A14 ASTM D 695-Standard Test Method for
Compressive Properties of Rigid Plastic mu1ﬂ§uq1u 12.7 x12.7 x 50 mm ANNZMINATOUANNS
WINAdoUAD 2.0 mm /min Qi 23°C AW Fanitng 52 %

- MINAABUANNUTY (Hardness) HUUY¥DS D @1 ASTM D224000 Standard Test
Method for Rubber Propetty-Durometer Hardness Guumf?;mm 25 x75 x6 mm #NNIENTINATDV

Indentor 2.46 — 2.54 mm QMg 23 °C ANFUFWINT 52 %

238



Veridian E — Journal , Silpakorn University 1A 2 afud 1 (@A 2552)

=S wAa =S = =

ANMIFNVAMAANVDIDWONY

= vAa =1 = = 9 J 1 o 1 oy 9

Anwrauianaaiveddwend laun msnumuaemsnaniouvedtimeialagly
H ~ = o & ' H = ' Y a Y a A 9
nzasues oy Taehruauusluimzameon 100 ml lavrauditlathnvialfainieileaiu

miizmsfl«]’fizﬂznm‘lumiﬁﬂmuwa 2 lﬁﬁ]u

a v
Wan133a8
a d v
MIAATICHAUTNUANNMEYNNYDINIASNOU
a L% ' S o < = oy =
lumsTnsizvansuzveInanznaunuIImIaznoulansuziunediiniaazooa
ya o e o ' = Y A '
Tndfeanuine 5 aredruaznnmsany laglsnsos Scanning Electron Microscope (SEM) WU
[ ' 3 o ' A o Y v A A ~ 1 ' R
aﬂymzuazgﬂﬁwmwmznaum 5 @'I’J’E]lellﬂﬂ‘]alf.l!%ﬂﬂTﬂﬂl‘lﬂﬁ)llzllﬂiﬂ‘l/llluLluu’é]umﬂllﬁﬂﬂ
o d' = o " 4 o =
a3 (1-S)uaﬂmﬂummﬂaummumwﬂm‘lmymw CaCO, 1ag Glass sphere FIULTAIA E‘IJ‘VI 2

U

uaz 310 3

(€) 4)

)

@

v 4 '
gﬂﬁ 1 ANHAUTNNMININUDINIAZNDUN 5 ﬁ’J’E)EJNiHﬂLﬂ?’EN Scanning electron microscope

photographs (100X) HywiardurugudnarumasyeIvynIA M 53.18 [im

239



Veridian E — Journal , Silpakorn University 79 2 atfud 1 (ﬁﬁﬁmll 2552)

[

gﬂﬁz NHAULNNNININUDI CaCO, NIAT 04 Scanning electron microscope photographs (100X)

Hunadurugudnarundsveseynin vy 9 tm

@

3 N3 aNBAULNIINENINYDI Glass sphere NNIAT 04 Scanning electron microscope photographs

] -4 § ' v
(100X) ﬁﬂlmmé’umug{uﬂﬂawmﬁﬂmmaumﬂ MINY 60 hm

a g ] -4 { 1
fn1ﬂmmmﬁmmmmmﬁumuquﬂﬂmqmﬁammaumﬂ (Mean Diameter) AMAINHUN
Y
LU (Density) manudunsaa (pH) mmsi il (Conductivity) HAZANNFU (%) (% Moisture

content) YDIHIAZNOUA NI OLAAL IRAIA13197 4 1fSouITEUND CaCO, 1Az Glass sphere

~ =1 = 9 [ o = 1 [ 1 I
ATNN 4 Ll]ifl'UmEJTJ"U‘L!'I@L?TL!W'luﬂuﬂﬂﬁ'lﬂlﬂﬁfﬁlf]ﬂﬂiéﬂ'lﬂ, AT NUUUUIUUY, manudunsa
' ' o J3 2 d%’ . [
a9, M3 i fhazinlesiFudn1u%Y (% Moisture content) YBIHINLABDUA L

CaCO, uag Glass sphere

Data HIATNBDU CaCoO, Glass sphere
Mean Diameter (lm) 53.18* 9 60
Density (g/em’) 1.44476% 2.7 0.19
pH 7.38* 7.1 7.0
Conductivity 896* 500 600
% Moisture Content 6.944%* 0.01 6.59

I ' { @ ' z @ '
* lﬂuﬂnﬂafﬁjﬂWI’J’E]fJNNWWﬂE]LWN 5 AN

240



=h.

Veridian E — Journal , Silpakorn University 79 2 atfud 1 (ﬁwmn 2552)

a d wa °
’Jm51311uamﬂ?ﬂmﬁﬂu&gmauummamﬁmwmm%wanéﬁmnmimmmnammu

CaCO,!tag Glass sphere

nlFsuiisuanuduniiaanmsiihmenzneunni CaCoMa Glass sphere Laagnagili 4

3500000

3000000
S 2500000

= 2000000 S
I= P=S
= 1500000 - = S

Gl g ™

= S

— 1000000 - s s =

[ g g

500000 g g
0 | — —
25% 50% 5% 100%
@S 1500000 1500000 1500000 1500000
0CaC03 1600000 1800000 2800000 3000000
I Glass Sphere 1450000 1400000 1300000 1200000
nomznay (Yoww)

{ v o J 1 )
Eﬂﬁ 4 !L'CWNﬂ’JﬂJﬁ?JWH‘ﬁ"UENﬂ1ﬂ'J'I?J"i’JJNWﬁﬂﬂ1ﬂﬂ1§u1ﬂﬁ@]$ﬂﬂulmu CaCO, oy Glass sphere

d' 1 1 9 A A 42’ d' ) [
i]'lﬂ?lﬂ‘ﬂ 4 NUNMANNUVUNUAITHATNINVUNBUINIAZNOULUNY CaCO, Tumenaunu
S 4 a 4 = = v o J
%zumaﬂmgﬁmmu Glass sphere %mmmmmzmmmﬂiEmmsmixﬂxnmmmﬁ’mum NUN
Y o o 1 4 4 o v W Y
igﬁl%nﬁ”lﬂﬁllﬁQE‘TNWﬁﬁ]%ﬁﬂ?ﬂ?ﬂﬁulﬁ@MTNQﬁzﬂﬂuLmM Glass sphere Tunendunuae 1dan

9 4 o d'
HURYANLUDLUNY CaCO3 Llﬁﬂ\iﬂ\jzﬂ'ﬂ 5

241



Veridian E — Journal, Silpakorn University

1 (@amay 2552)

=h.

1 2 asju

- 250

=

=

-~ 0

X

=4

=150

=

c 100

<

= 50 1

we 0 |

25% 50% 75% 100%
@S 165.00 165.00 165.00 165.00
0 CaCo3 150.00 140.00 135.00 120.00
B Glass Sphere 180.00 190.00 195.00 200.00
nomznau (Yoww)

{ v o v @ o
E‘]Jﬁ 5 Llﬁﬂ\?ﬂ')"lllﬁil‘l/‘lllﬁﬂ]f‘)\‘ligﬂgna']ﬂWﬂLﬁ}QﬁuWﬁ‘ﬂ"lﬂﬂ"liu’]wﬂﬁzﬂﬂullﬂu CaCoO, uag

Glass sphere

a d = wa = =
’J!ﬂ‘i1$ﬁ!!azllﬁﬂﬂlﬂﬂﬂﬂ1§ﬂﬂﬁﬂﬂﬂmﬁN‘].lﬁ‘ﬂNﬂﬁﬂli’Ni’)Wi’)ﬂ“If

a o CZ v 4 ]
NAMIAATIHaUTAMINULIIBA (Compressive strength) VOIDNBNFUBIHIAZNOU

=

Unu CaCO, uag Glass sphere WUﬁWﬁ]ﬂTﬁVIuLLNﬁﬂQ@Qﬂ (Maximum  strength) n1dnnmsih

Y Y A @ ' Yo ~
HIAENOULNU Glass sphere iﬂzﬁl‘ﬂﬂﬂﬂalﬂﬂﬂﬂﬂ’q{ﬂ‘iiﬂ@liﬁﬂﬂﬂﬂ’:ﬂ CaCO3 Llﬁﬂﬂulﬂﬂﬂgﬂ‘l/l 6
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