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Coagulation of Cationic Rosin Emulsion and its Effect on
Ink Receptivity of Coating Layer

Chul Woong Park™ and Hak Lae Lee™!

ABSTRACT

The phenomenon of decrease in sizing efficiency when the stock temperature is increased is
well recognized as summer sizing, and this is believed to be caused by uneven distribution of
sizing agents on paper surface most often incurred by coagulation of sizing agents. When
unevenly sized paper is used as coating base stock, nonuniform consolidation of the coating
layer may result, which, in turn, causes uneven distribution of binder on coating surface. This
causes nonuniform ink absorption to produce print mottle.

In this study the effects of simple or polymeric electrolytes, storage temperature and time on
the coagulation of cationic dispersed rosin size were investigated using a turbidity measure-
ment method which was verified to correlate well with the particle size of rosin emulsion or
its coagulates. Handsheets sized with rosin dispersions coagulated under various conditions
were prepared and their sizing degree and coated paper properties including gloss and ink
density were examined. The relationship between the sizing nonuniformity of coated papers
and its ink absorption property was evaluated.

Turbidity of rosin emulsion increased as the storage temperature and time were increased.
Addition of simple or polymeric electrolytes caused reduction in {-potential of the rosin dis-
persjon and accelerated the coagulation tendency substantially. Reversion of the {-potential of
rosin dispersion, however, did not occur when coagulation was induced with simple elec-
trolytes. On the other hand, addition of an anionic polyelectrolyte reversed the {-potential of
the flocculated rosin dispersion. This indicated that electrical double layer compaction and
bridging flocculation were coagulation mechanisms for simple and polymeric electrolytes,
respectively. Sizing degree decreased as coagulation of rosin was increased.

Paper gloss, ink gloss and ink density were increased when sizing degree of base stock was
increased most probably due to prevention of base paper swelling and increased binder
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migration to coating surface. This suggested that uneven printing ink density occurred when
uneven sizing development was induced by coagulation of rosin particles.
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Fig. 1. Correlation between turbidity and
particle size of rosin emulsion.

HI - Fol71€ 30(3) 1998

UEE Z43sld Fig. I} TAAT. d7]dA
HE uigh o] 2 odAe dA Ar)rt St
gE gee AUz asidnt. dxs 4
Aol o glo) At AHE #AE AT 9
o Mied] o|2¢] Sl U 2717 4o 5
e 1280 A2 Byde A 277t ARdS
5 Yo itdo] FristRR |date) A7) vlast
o gt SR, 4Ael A717h def #3
9 1289 2 Avele A 2717 AdSS A
9 o] ZAAFER HEE PAte] H7]d vt
date] gagnh b & dgoM gx F4d AHg
d el gL 450nmyer. 23 A2 Yzt
9 A7le L olBelFeBE ofEA Yate 2
71 g 80 AHE W sl 28] o] del
Aot w2 & Ao AR 23 oEA A
zAe] A5 &2 g8 4R 717k Skl
met Fitdo] A&HOR Fasol gt Ast
g @go] #2HE” Fig. 19 2 st 2
of 23 oZHe st HE Alolef r’o] e
0.822 ¥/ Uehgtth. ole & A7l AH8d &
= F4Yc] 4o we A4 A 4F F
7He BhE ¢ e AR PEdE HAdAFm

At

—

3.1.2 2o} MaiE Hoto| mE 2% of

20| S

A2z, Wde FHe Fx Wgld &
gol2A 2 oHA AlolZAe gE WHIEs
Figs. 2~5°] Jehidt}. WA 29 A2 4
HAEA A2t Ad4E 24 UMY g
7t aste] oA 231 oEAd gk $2
o] u§ AstA #ATE & 4 vk DLVO ]
2ol oatd @r)o]FHo] 2§ Zzol=9 A
ol fAIHY] et e FA7IE whdes vk
22 Q3] o Hujgto] YA BFl
YR (kT)Eo} AHokatth ¥ uleld 231 ofHAe]
257t A wet gxrt A4 AL A9
25 Ago) YA GEEUAE SR
W FEd g 324 SR Wl WA
& 4 9l

27 "M NaCle #7138S 4+ NaClg
FE7t 74l el gdxe o 3A padich
(Fig. 2). ol& NaCl& #7138 4% H7ld o
& 7ted oddde zwAsiet vz shHd



oFol ey 22 AlBAE) SRV

D

Y

Z

B

-E 1m .

P - 0.004M

100 ' -e-0.0004M
w =
O ] 1
ref. 20 40 60

Temperature, C

Fig. 2. Effect of storage temperature and
NaCl concentration on the turbidity of
rosin emulsion after 72 hours (ref : 15
¢, after 1 hour).
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Fig. 4. Effect of storage temperature and
(NH,),HPO, concentration on the tur-
bidity of rosin emulsion after 72 hours
(ref : 15T, after 1 hour).
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Fig. 3. Effect of storage temperature and
Na,SO, concentration on the turbidity
of rosin emulsion after 72 hours (ref : -
157, after 1 hour).
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Fig. 5. Effect of electrolytes and storage tem-
perature on the turbidity of rosin
emulsion (Electrolytes concentration :
0.004M, treated for 72 hours, ref : 15C,
after 1 hour).
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Fig. 10 (a). SEM of uncured rosin sized sheet
surface with rosin emulsion coag-
ulated for 72 hours at 20C.

Fig. 10 (c). SEM of uncured rosin sized sheet
surface with rosin emulsion coag-
ulated for 72 hours with Na,SO, at
60T.
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Fig. 10 (b). SEM of uncured rosin sized sheet
surface with rosin emulsion coag-
ulated for 72 hours at 60 C.

Table 1. HST of sized sheets with rosin
emulsion coagulated with elec-
trolytes for 24 hours at 20C

Coagulation condition HST(sec.)
Control 187.1
NazS0,4(0.004M) 37.2
A-PAM(0.008%) 16.4
(NH,):HPO4(0. 004M) 8.3
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Fig. 11. Effect of rosin emulsion concentra-
tion on HST and brightness.
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emulsion on roughness and gloss of
coated sheets.
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Fig. 13. Ink absorption pattern of pattern
sized base paper.

Table 2. Brightness and ink density of pat-
tern sized samples

Brightness after  Croda
K&N ink ink

absorption density
Unsized area 71.74 0.65
Sized area 72.15 0.47
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