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Special Project Title Industrial Production Process of Sizing Agent for Paper Industry
Name Mr. Nattapong Suttiwongsuntom
Mr. Somchart Songchitsomboon
Mr, Itsara Silpa-anan
Special Project Adviso‘r Asst.Prof.Dr. Nipon Wongwisedsirikul
Department Chemistry
Acemidic Year 1995
Abstract
This Project was to study sizing agents which were produced from natural
materials for paper industries to increase resistance to absorption by water and strength of
paper. The graft copolymer of starch and acrylic acid monomer, the graft copolymer of natural
rubber and acrylamide monomer and the adduct by reaction between rosin and maleic
anhydride were used as sizing agents and added to paper stocks during the beating operation.
Adjust the pH of stocks to 4.1 - 4.5 and continue to paper process. It was found from this
study that the paper which used rosin-maleic anhydride adduct content 2 % was good

resistance to water absorption. The other sizing agents only increased the strength of paper.
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2.2 13%u ( Rosin )
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COOH
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?H; ?Ha ?Ha
c CH cH
HC Sew,  HC Y ScH, | HC cH,
JORISICR NS JO
chyH ci,H ci;H
coon CooH cooH

neoabietic acid
Pimaric-iype acids

CH=CH,

palustric acid

dehvdroabietic acid

CH;
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| S/'\ ‘ H
chyH cil:H
cooH cooH

pimaric acid

isopimaric acid
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Attachment of Acid Size to Fiber
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¢ Wofirud ) (L. /5 LAY )
0.0 A 0.669
0.5 0.635
1.0 0.672
15 0.632
2.0 0.657
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@ ' 4 a
4.2.3 MIAANUHUMUUYD ﬂizﬁ’lﬂ‘nﬂaﬂ‘lﬁ

. o 1 ' A e - PY
MINT 4.5 saaAmNURNINNYBInTemy WaildsuutasSa TsSueamned

¢ v ¥y
USnamafinie Tsfuesmmefdalminnszay ANUYHUMNY
e ¢ ¢ 3
( tlodiarun ) (kg/m )
0.0 490.66
0.5 513.62
1.0 489.73
15 471.07
. 2.0 454.6

424 MINATOUANULTITIAY ( Tensile Strength )
TeeireenurlunuIeu8s Tensile index Hvuredlunlailfy X wasde

flanfy (kN.m /kg)

P ' A < - a
M99 4.6 uEaesmmMuLdssvesnTzay WendsuudastSualsSuemnad

Buneesiiude lsdueamedaotmiingo ANUTUTIR
(efirud) (KN.m / kg )
0.0 7.40
0.5 7.60
1.0 8.35
1.5 8.79
2.0 8.74
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42.5 MINATBUANUMUNIUABNTRANYIA
Taeldnszamuvun 5 X 6.3 wuduns S 4 sy Jawasenulugy

. ' o 2
Y09 Tear index Urveuilu Nm /kg

d 4 id
MINA 4.7 yaasmanudumumsinuiavenseas Wenlfeuutlasl/Sun

TsFuwommnes
Wnamaniuiie Tsdusmmedaothminde ANUMUMUADMIANYIA
( wlefirud ) (Nm' /kg)
0.0 3.53
0.5 3.88
1.0 3.54
1.5 426
2.0 4.14

426 MINAADUANUAUNIUABNINGY ( Burst strength ) YBINTEAN
Favonurlugiluss Burst index Unvauilu MN /kg.

d 4 i
MmN 4.8 ugasnnudunumanzguednszeny WenffounlosFu

Tsdwoamed
Vinamaiudie Tsfuemmesreminde anudumuAsMINgg
( Wediaud ) (MN/kg)
0.0 0.59
0.5 ‘ 0.57
1.0 0.55
1.5 0.57
2.0 0.57
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4.3 mifinvmavesnedmeifumuudevssnilaas wodedSrmuudeves s I TN
TumdilumaRuiiedeauiABenavesnszmy
Trelidliudlendaiins g senseesadanuazeresssunanng i
Rawesaiarlud USwnadi e 1wedmedTuuuurovesudlsudnlznds 15 wediwud
uasldwedmedTmudevesnsITund 10 nlefimuddeihminds nszeuinaaldl .
Aavenmasnin ifesnnmsfuief i linszoedlniude wazazawnhlivnua

»
o A
4.3.1 WMUNYBUYBNTZAY ( Basis weight )

o Y | d - A a ) )
A15°199 4.9 uaanlminmasyoanszaufinanld o ldwedwesswuuudsveutl

@ M - Px ' ad A A
Nuﬂ'ﬂ.‘zﬂﬁ\i lmzw0ﬁluﬂi’ﬁ"uﬂﬂl'ﬂﬂﬂ‘"3‘131‘3ﬁ33“mﬂ1ﬂuﬁ1ﬂﬂﬂluﬂ

yilmvosmmiuile .
( g/m?)
wedwea s mnuudevswflatudnlend 81.08
WBAWNOTIIMULLABYBIINTTINNA 76.90

432 ANUMUINOINTSAY ( Thickness )

P ' ] A a ' '
MY 4.10 LAAIANUNUIBINTEAINAB 5 LHY 1o [dwefwedsrunuusdaveutls
s } 4
Fudtlznds uaznedwedsuuuuievesnssTumAiiuasiuiile

——— ANUNUIYBINTZAY
(NS5 LHY )
wedweiimnuuseveuthifudulends 0.813
WORBTIINLLABYBIENTITUNA 0.617
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433 ANUHUWMUUYDINIZAY ( Density )

P ' P a ' '
MTNN 4.11 UMUK UIUUUIDINTEATH ulﬂj%ﬂﬂﬁ‘uﬂgiqiluﬂﬁﬂﬂﬂﬂ«lﬁq

s o -~ T ] -
uuehﬂzﬁm HASHBANBTTIUUULUADVIIGNETTIUMNA

3

A H b'. [
v ulile ANUNUMUUYBINTZAY
3
(kg/m )
-~ Al ' ") (%)
wodessauuunsventhiudlendy 498.65
NOABT SN LABYBITNETTUA 623.18

43.4 ANUUIILTIRIYBINTEAY ( Tensile strength )

P 1 A [ ]
MTNN 4.12 uﬂﬂ@ﬂ'lﬂ']'lml‘?lﬂlﬁﬂaﬂlﬂ\if\‘i’:’.ﬂ'lll ms‘l%woﬁma%’nmmmwmui‘]a

Fudilends uazneflus I IuILLABYDINEITUNA

siinusamniuile PP RITE RN

(KN .m/kg)
wedwefFrunuvseveaudlaiudnlends 6.69
We A fI LA YBIENTITUINA 14.20

435 MANUAMUMUABMIANYIAYBINTEAIY ( Tear strength )

< ' A < [ ]
AITNN 4.13 uﬁmmmwé’humumsﬁnmﬁ‘umnszmu wa‘l%’wamua{nmmum

vasutlafudilznds uasweRosIIuILLABYBIENETTUTA

yiinuBamIAtiD ANUAMUMUABMIANVIA
N.m /kg)
wodwesimuuussvewflludnlznds 244
WO INIUUABYOINETTUMA 3.34
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43.6 ANUMUMUABMINSAUBINTEAINY ( Burst strenth )’

d : d
MINT 4.14 yaadmnudumudenisnzquesnszay s ldnedivefimuuussves

uflafudilends uasnefuosSIuLULABYBIENTTIUIA

- 13 .
FUAVDIATINUIUB ANUMUMUABNIINGG
(MN /kg)
o~ Pl 3 ar o
wodweiTuuuasvesutlidudinas 0.44
WAL DT TIUUVLAB YD NETTUFA 0.79
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8o L =
o
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g of |
(N * i
»
¥}
g |
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: |
g 2}
|
0 ' 2 ' ] :
o] 0.5 1 1.5 2
USnalsBuedinadsaimviinnseas (%) '
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tear index (N.m* /kg)
N
o

0 L , N

0 0.5 1 1.6 2

& o
vnal@uasmeidanminnazeny (%)

i 1 ' o .
EUVI 9 ﬂ'i"lWLLﬂﬂ\‘lﬂ'm'J'mﬁ"]uVI']uﬁﬂﬂqisﬂ‘ll"lﬂ'ﬂﬂ\'lﬂ‘igﬂqﬁ LuaiﬁﬁutaﬁmaflﬂuﬂﬁLﬁmua
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burst index ( MN/kg )
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MARNUIN

MIMUIUMANNITNTIN

o ji

9
WnnnTEAY (g/m?)
= kef x 9.831 (N) ) /(15 mm X 1/1000 (M) NM

Tensile index

(g x 1/1000 (kg)) / m2 kg/m?2
= kgf x 654 kKN .m
g/m? kg

MIMUINHIMANNAMIUMUMIANNA
U A .

Tearindex =  ANOWIA Ny x 12 mN
thninnsemy (g/m?) g/m?2

A a
3 12 maqmnmiﬁnmmﬂu 2 NANN

=  mNx11000 (M) x 12 N_. m2
(g X 1/1000 (kg)) / m? kg
= mN x 12 N. m2
g/m2 kg
AR IUMATIMUNIUABNIINT JUBINTZAY
Pa = N/m2
Burst index = ﬂhﬁ‘ﬂjﬂjﬁ_ﬂgﬂ@
hninnszany (g/m2)
= 1000 x N/m? Nfm2
(g x 1/1000 (kg)) / m2 kg/m2
= kPa , MN

)

g/m= kg



bl T .
AASOUNTUUAZIRTDIHBE NG

a4
AAANIZANHIHIATINUTIAY

<
H
1

1

|
U

) ) =)
f

1 1. 13Nz e anNIZony

standard Disintegr

aior















FACTORS AFFECTING
TENSILE TESTS

- §

7 6. (nFRINATOVITINMY Pendulum



——

3-0001109

'

74, 12 7110 -6

U 7. 1ATRISARIHINYDINTEMY ( FW ) 1Az IATAINATBUATINATHMUMITANY A

YINTZONW ( V3T )



W TO-BURST

MW omTy 0-'6‘02-000"250

253a

} 8. 103 nuny ZQUDINTZANY
517 8. NTAINATIVANNATHMUNTINZ AV



45

UITHIYATN

1. Trzasko, T.P.  Paper size Composition. ~ U.S.Pat. 4,687,519 Aug.18,1987.

2, Maeda, M. and‘ Kodama,Y. “ Process for Preparing Rosin Bster with Esterification
and Hydrogenation, © U.S.Pat. 4,847,010 Jul 11,1989.

in The Sizing of Paper

(Walter, F.R.ed.) 2nd ed., pp. 1-31, Tappi Press, Atlanta, 1989.

4. Hunter, D. Handmade Papers, in Pulp and Paper Manufacture (Ronald,G.M.ed.)
Vol.3.pp.1-18, McGraw-Hill, New York, 1970.

5. Watkins, S.H. Rosin Size P

No.33, (John, W.S. ed.) pp. 5-36, Mack Printing, Easton, 1971.
w o 4 P 43 o P [
6. 3dnNA 2Ty nazasavTel auilley “ nszuaumsnsiTawediwe Isisdu
YBIENTTTNMANUNABIUNIBEATIan” Tassnuiiay mnivuall aue

Inemaas aonfumaluladwszseumndudrqammsaranszds w.a2s3s



