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A study on the Coating Structure and Printability
of Coated Paper ([)*

- Effect of Ionic Monomer on Paper-coating Latex Properties -

Yong-Kyu Lee*

ABSTRACT

To improve the quality of coated paper, the continuous research to the coating components and
development of alternative latices is required. Recently. amphoteric latex is getting a great concern
due to their changable properties of surface charge threugh controlling pH and some methods have
been tried to prepare amphoteric latices. This study was carried out to synthesize amphoteric latex
using seeding polymerization method with low concentration emulsifier. Styrene was used as a main
monomer in addition to acrylonitrile for a hydrophilic comonomer, acrylic acid for a anionic
comonomer and N. N-dimethylaminocethyl methacrylate for a cationic comonomer. Particle size and
viscosity of latex were greatly affected by addition of acrylic acid and ammonium persulfate as an
initiator. Negative charge of latex in alkali condition was changed to zero to positive charge inaround
pH 4.

Keywords : Coated paper, amphoteric latex, seeding polymerization method, emulsifier. styrene.
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Fig. 1. Photograph of amphoteric latex poly-
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Fig 2. Scheme of amphoteric latex polymerization process.
Table 1. Mole ratio of acrylic acid and DMAM monomer.

Monomer R1 R2 R3 R4 R5
Styrene(g) 684.0 688.3 692.0 701.0 701.0
Acrylic acid(AA" g) 51.0 46.7 43.0 34.0 34.0
DMAM(g) 31.5 37.5 37.5 37.5 49.7
AA/DMAM
mole ratio 2.97:1 2,72 2.68 ' 1 1.98 : 1 1.50 01
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Fig.3. Effects of acrylic acid mole ratio on solid
content and amphoteric latex particle
size.
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Fig. 4. Effects of acrylic acid mole ratio on solid
content and amphoteric latex viscosity.
Note: L..S.V. : Brookfield viscometer(No. 34.
100rpm, 20°C. 50%}
H.S.V. :Hercules viscometer (6. 600rpm)
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Fig. 7. Schematic diagram of amphoteric latex
by pH condition.

7hadte] pH 3~4 FtollA M7} 0] | F 2 o9
oA sl vkl o] Ao} oFAEE © (/]- tral =95
pHellM= DMAM®) W8 acrylic acid®] £0]7F £
Z ddighol & HEE 7M1 9

ols} o] pHell whet ehel 2o) Haj7t ¥slsle o
= e g9l acrylic acid®l -COOH7I7E
dtelzle] COO™ FeE EAshd ghd s gxo] &3
a8 wi] B[R A dFe R 24 e -COO
717} -COOHZ =0} -sE 153 g B ¥l of
1712 -NR,7F -NR,H' 2 o] eFHstE Yﬂ A g Ao

6
- 5—
&
g
2 4k
g .
2 3t

2 A A i i

1 1.5 2 2.5 3 3.5

AA mole ratio to DMAM

Fig. 8. Iso—electric point of amphoteric latex pre-
pared with varying acrylic acid mole ratio.

HFig. 7). £33 acrylic acidel 8v7} 5 &48 1
Hell Aol S8t vt molx] FU pH Aol we
AstE 2 5 AHolt},

olejg g2 el o oedlAe] EPEiL’: YAk %
-8 7HA A slo] 2 el &7 ¢kg 3 @
1F el glort, =F & Folo] = pHQ} Eil
A 23 gl el (ammonia)d Sl ¢
Zgde] pHe $4 92 A °*°i°i o] E3H ﬂ?‘ﬂi

I'N mh rZi

I §Ashe it vl FHsE) Solete] SAdle
ra B ARl AE o|fv EFEE A
HA] TH M 9] ehd ~9F oty 1ala flx]ele] A
Q1 Zghe A W29 vielr] olFa} =FA] HHIM
o} REss AN Bakule etal. | 1976).
gie) mo] Ml Oo] He pH AHE Wl 3
CookAd glelag] BEgld gl Algidolels sd o
dho} Fodz] oA gtel o] A7IAR] S Bt
o]/(}g clg%z,} oh:]. Flg 80 ‘g. ] %
acrylic acidel BH|7} zeld 8 FHHo] Fo}
o 4 v}

e

ad o N hU
ko
b

m\o ‘ﬁ‘u

3.4 pHoll m& FHr st

agzie] FelelA SH8E vl atEae gl obE
Zrefl K& whireE & 9l o 7] alero] BAZ JHIR Fafs)
of Bl Ezba} ;:}zs!»x% 227t ,gsl-oﬂ eq & gre ok
o] B sk gt obE A~ JR M el 8o
i} ghel s el acnllc acidshel 71X <) 1o of
8 glels MR B ARE FJA7) 2 ol £ 3
Bl JaAE BaAA el AR A g w
2had oby el e gl dEeld 2 HEE 7
¥ oleigh Zgke acrylic acidel B¥)7F & ahel

~ 79 —



=198
80F |®2.971

Low shear viscosity(eps)
2

9 10 11 12 13 14
pH

o
<=

Fig.9. Low-shear viscosity of amphteric latex
vs. pH. (Brookfield viscometer: No.18.
100rpm. 207C, 50%)

A T & ZA viERdT)

okdzhel Pl Mol HEE 40~45cps AEE Bo
t pH 10.5 ]394 acrylic acidel E%7F1.98 : 1
Q1 22 Bbeps FolM dAshA JERd v &
H)7F2.97 1 190 S AE T0cps 013 e2 F452 F
7Fetar AekFig. 9. ol fhea 89 9 UjRerie]
Sds dxrt o 2] g2 Ao Algdn)

3.5 JHAIE| Hotekol| e U 2iE|Asl E4 HE)
DMAM3} acrylic acide] Bu1& 443 & & 7
AlAle] Aot gelsl ol Eo] ehdl o] b 2 A
Lo v|A)= s Ao Bgkoh
MAA 2] 7ol S7tErE ejelxe] gad e 3t
ashm oo whl AAG e F71ecH(Fig. 10). o
= ¥R &7 Arbsls AAAE Dol A el

g F2isledl, Hrigo] Belds & A% rlBE
WA= wEA o] 71 BolA olFel TEE IS Y

<
Fled MZ AMHos dEAE 4H A 28
SEA S whe] 2H)E) ul R Al dztA ] Fo}
A Ao AlgE)
°f17 A 71 B2 8 Ae APSe Ariske] Frie
A4 £ Fola HAelth ol& styrene A
- Aol el DMAME 9aF WiedlA 32 Agst
A acrylic acide J& WRAA Bobe T2 9
A Ago] dojui whah dap 2717t B
2 Mgl DMAMEC} acrylic acid9] 2x
o}x] 31 1 A¥t $e pHellM FH3o] dAdse A
o2 Alg¥ i Harding et al.. 1985).

o O JBL
=

of

5o oHE oo o
]

B

220 . 300
B Particle size
200k ® L3 viscosity
3250
__ 180k
E
c 200
5 160
N
o
o HOr 4150
£ 120}
a 4100
100}
80 i A - i A A L 50

1.4 1.6 1.8 2 2.2 24 26 28 3
APS addition amount(g/100g water)

Fig. 10. Effects of initiator concentration on
amphoteric latex particle size and low
shear viscosity. (Brookfield viscometer:
No. 34, 100rpm, 20T, 50%)

3.6 ¢k 2iejAo| 258 ok 7|F
oA 7R el no) FHA whg 7ol thgh gkl
o] o] foln YA ggrh vt & *‘?"Oﬂ’ﬂ ol
ZA 2 At 219} ANAAlY) Hrbekg gelakd
AAE A} kg el Ao THES NS HF e e <l
AEe] 3 5& 4o Avket e AE #HAs e Ho)
obe} wkg zvlol dA" FEE 22 dAEe] MR
7BAE 8 v Whg PR B Fof Babsle] ol
g T5Y WS doH Aoet ke 4R
o & Ak, o)z g A= Harding(1985)] #4st
= o gt o] M whgr] e YABSIcH Fig. 1D,
2 Agd A8 A etelso FEE NE 1T E
fokstd ohEa Aot
1. AN E 2l vhgoll o3 = etuEg 84
sl ke EH4 styrene ‘:}‘“*7«1]‘“ Ear il
A el 24 A wEE FR3 e
2. Acrylic acidh DMAM«\ YdFe &8s e
4 ZelnEE g4@dct 28} acrylic acid B

ok &
o L

.
ox

olo \1_.

o rﬁ

th= DMAMSY] 2e8jnE Aol 6% & Zeg
AR ETH

3. T2 FaAld o3 wjde] Y= Yy geln
5ol olaf BEH91 vide] FAE D) ujd ghof A

(<
ofel GeSel 33 W e Yosied, ol

— 80 —



Monomer droplet /
0
x@ 1 +f\(‘3

Latex particle

M o/ \V\/\

1 —p°

47 =
Styrene acrylonitrile® 71¥- @il 2 sk butyl
acrylate, acrylicacid$ N, N‘dlmethylammoeth\l 4,

methacrylate(DMAME E38AA 44 dH 28
g3t 4 A oo F2 HAEE IE F U9
1. Styrenedt acrylonitrile® 718 @2 &t
SHRAL spRl oA abel A8 SAlElyu)
A e o 5% styrene?} butadiened 7| %
jq] k=4 8}‘{; 001:/\5) E}_E_l AR 61—12—)] o}_oi o L]— ;:]_{r‘_z\é
acrylonitriled o} 83ted 2§ 5498 7
= %A e Y 4 ULt
2. DMAMell %) acrylicacide] 28]71 1,504 uj 5.
9] 1A e 184nmeld eyt Bulrh 2. 978 F7}
ghol| whet A3 96nmE FolHrt o= a 'vlic
acid7b 2 2lelzg 7)Aol &9 : &
stz b sl 7t dojdel ot vidE %“é HA

e

o)
K=
=)

_Z‘QEOED

i

o ~“t

— 8] —

g W o] @At WAAHQ daEe A
€ Reg Yzdch

2ol 184nmold 96nmE Zolale wat A
ek A % (Brookfield viscosity )+ 97. 2cpsll A
249cps® F7¥etgct ey AY d(Her-
cules viscosity) = H2 4F Al el
Acrylic acid®] #7teo #AR0] g2e] 27
iz 2% gfe Al -50mV elEte] S48 Ul
A b pH7} AR 5—?°§_ A 2Hgtel] u}a} st

1

°1L’r Aste tﬂ .Y 5‘-{4_01]*1 = acr yh(
acid® carboxylic acid7} il slo] &-18HE 7}
214 ¥ A b =W el E carboxylic acid
= Fabrt " o B3t olRlvly) ek abslElof
AetE wA = Alolck,

o pH 27 l 1t acrylic acide] d7iego) @
& AeE Jehdch ol gie s gHe
91 acrylic acxdﬁl dert W &7 @il 3
Atziglc, olel) whet E4A w3k acrylicacid
7}

@] Z7hatel wheh e pHell M uhebaeh

o
G
ﬁ‘_

do offl

. r
4

S
x}

_i



6. Acrylic acid®] H7}a whg Hale] 2ol &
4 gl sl Hed AFdx JEg n|2id, 53
olg{gt A= ol T dAIA oS Fisl
A el acrylicacidel A7t 8171 1.98 ¢
191 2l xo) A s = 55cpsel Wb M Bus}
2.97 12 e 2E T0cpsE Z718tATh. ol &
2 H9 g Uy Folre] gt 9t ol B
el B3t el - 3ekE AgE dod § vl |
B9l Aeg Altgdr)

7. GEAEAA AR S HE RS sk Al
Aol Hride] Fvigtel uhet ehels YaApEE
231 FAx=e Friskdcl. APSe| Hulael
1.75%% wiolle= JAPdo] 182mm, Hx+ 80cps
olgot Hrieko] 2. 55%% ASolle UAE]
110m2 Zolxl ¥ AT 200cps® F7H8Hd
ok AAA dobede] ekl vt @k EL 2}
F B 42 3t B 4] whg ol 4
At A AR etel s Aol 2ozl Aol oF A
o2 A7 =gk ALA] AHrbabo] Fbge] o
2} T4 o) VERTE

8. WA el xe] T3 W2 vlE 49 e g
Ago] S-S 4oy Ak apd A2 Ydske
Aol ole} seed B FHOE 3lo] SN Fof B4
5o} 9 vl kg Aee] GHAES AYH R
Avjab AAgHs 2o R AlgEr) o)e W o

S ol B4HE 2ANNS el Aol ¢
A% W 3PE PFe AR vehd ses
o}

A} Ab

2 A7E syshked o] 24 e 23w F
A 9FY wedd 402 ey =3 A9

A4E g AEAH(F) FYATE AFY B
DA AT R A, AYHES RGBS A
A3 esh et A EelA AlEgUT

o

Dt

24

1. Bakule. R. D., L. Mlynar, E. J. Sweeney,
and R. A. Gill. 1976. Clay-reaction acrylic
latex for water resistant paper coatings.
Tappi 59(12) : 88~91

2. Chung. H. S., and Y. J. Shin. 1993. Soap-
free emulsion polymerization of styrene/
butadiene/acrylonitrile system. J. Korean Ind.
& Eng. Chem. 4(2) : 284~290

3. Gilder, R. V. 1989. High solids latex coat~
ing rheology and performance. Paperja Puu 5
- B37~548

4. Harding. I. H. 1985. Amphoteric polystyrene
latex colloids polymerization pathway and
the control of particle size and potential. Col-
loid & Polymer Sci. 263 : 58~66

5. Harding. I. H., and T. W. Healy. 1985,
Electrical double layer properties of ampho-
teric polymer latex colloids. oJ. Colloid Interface
Sci. 107(2) : 382~397

6. Homola, A. and R. O. James. 1977. Prepa-
ration and characterization of amphoteric
polystyrene latices. J. Colloid & Interface Sci. 59
1 123~134

7. Kato, K., H. Kondo. K. Yokota, K. Esumi.
and K. Meguro. 1987. Synthesis and Char-
acterization of polystyrene latex with an
amphoteric emulsifier. J. Applied Polymer Sci.
33 : 2657~2667

8. Ohtsuka., Y.. H. Kawaguchi. and S.
Hayashi. 1981. Preparation and character-
ization of cationic copolymer latex. 2.
Copolymerization of styrene with 4-vinylpy-
ridine in a emulsifier-free aqueous medium.
Polymer 22(3) : 658~662

9. Park, K. H..S. 8. Im. and C. Y. Kim. 1988.
Effect of ionic monomers on amphoteric lat-
ices. J. Korean Polymer 12(6) : 489~496

— 82—



