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Abstract

A large amount of eggshells are discarded by the food industry, and their disposal by incineration or landfill involves
considerable costs. In order to utilize this bioresource efficiently, the use of eggshell calcium carbonate (ECC) as a
coating pigment for ink-jet paper was investigated. ECC was found to have high adsorption ratio for magenta dye,
which suggests that it can be a complementary pigment for silica that has widespread commercial use. A trial ink-jet
paper prepared from ECC particles less than 1 gm in diameter exhibited a higher color density than those prepared
from particles with a diameter of 5 um. The higher color density is presumably because of slow ink penetration into the
paper and higher lateral spread on the paper surface, which result from the packed structure associated with the broad
particle size distribution and high dispersibility of the ECC particles. Further, in the printing test, ECC particles less
than 1 um in diameter led to severe bleeding, as implying the same mechanism as for the higher color density. However,
the ECC-coated surface exhibited higher hydrophilicity than those coated with precipitated calcium carbonate (PCC) ;
the higher hydrophilicity is a result of a lower contact angle with water. Consequently, the formation of microaggregates

of ECC particles would be expected to enhance the color density and lead to low bleeding.
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Table 1 Coating color composition in preparation for trial ink jet paper

Ingredient Content, pph
Eggshell calcium with 5 or less than 1 um in diameter 100.0
Sodium polyacrylate 08
Poly- vinylalcohol (PVA) 8.08
Deionized water 436.4
(solids 159 %)

* “pph” stands for “parts per hundred of pigments”
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Fig.1 Scanning electron micrographs of (a) 11 um ground eggshell calcium carbonate (ECC),
(b) less than 1 pm ECC and (c) precipitated calcium carbonate (PCC) particles.
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Fig.2 X-ray diffraction patterns of ECC and PCC.
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pH of an ageous dispersion of ECC particles of 1.00 g.
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Fig.4 Ratios of absorption of (a) magenta, (b) cyan, and (c) yellow dyes on ECC and PCC particles surfaces.
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Fig.6 Color parameters increment of solid printed parts of
ECC-coated ink jet paper from those of silica-coated paper
commercially available. AL* and A C* mean lightness and
chroma, respectively. Symbols are <> magenta, 2 cyan,
[Jyellow, and O black. From the bottom-right to top-left,
less than 1 um ECC double coated and single coated, 5 um
ECC double coated and single coated, and basepaper are
plotted for each series.

AL®

&

Maganta
= *

-30 -20 —'1D

DAL 7% BT EHRAARE {2 ) BURMED N2 & 2R
T. Fig8 7o h5h & )12, BILEME L CHW TR
RTINS 3RVRIAY 95° 2 RE, A XHIOK)
RAZE D BUKMERR L7z, G0 V2 A B THTIEAETH

Fig.5 Scanning electron micrographs of trial ink jet papers (a) 5 um ECC single coated and (b) less than
1 pm ECC single coated, and (c) silica-coated ink jet paper commercially available.
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Fig.7 Projected water droplet shapes on ECC-coated paper (a), PCC-coated paper (b),
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B 82.7 75 3412137020 FTERTL, PCC#H
TAHUCHA, WO K E Do 72 O DT OHE
WRKENPST2.

WINIRTE 77 v 2 7 S TTARD F 5 BoK I & HI S b
A, BTEDHK 2/3 TH o 7272 0Bk R EHK (IR
FHER) REA-IEHLCBY Z0ORENRE N
W5, 3WRIITHHR L2 &b s, ZHUIINRE A VY
T AW IEOBE (B KERA VYT A XY b BUKED
NI EERIBL TS, JHE V3T MIRTFEDR &
WENZIZE VBRI RS 2 0MRbIc L ) & 5128 E
FIFoN2IETTH L. F72BKREWEORHME EILD,
L EOBKEEMNGT A EIRE LR LwEE L
LNz — IS 7V MEHORBA VY T A2
PRI B & 0 BRI OR T O H HBEN TS5, K
E VYRR R 2 MR L oo RIIGHE A K E 3572

10
= ECC-c0aMRd
105 | «— PCC-coated
w0 - N —— Basepaper
i 1] I i
o 1 WA Aoy
-E-, a5 |. W W .runll.:,u,‘fﬂ" '!..-u._", .r-hl-_-‘
g 80
=}
moOBS
£
e
0! = e E |
B5
d 1 2 3 4
Time, 5

Fig.8 Changes in contact angle between water and three
different paper surfaces.

(18]

DEV)ONFOHEHTH L.

FigO lZ/RT LI 12, IZLADKE S 2R LFH I,
FFEO/NSCIIEA VT AFROFFREL, 4107
DOWIGREDILFIZ & ) KA THIZIE S 2720 DEE RS
N7z 5um BREDIEE A VS 7 AT LA o
Tos, EENTARLMERAS RSN LILERTH 5K~

2.

5 ywm ECC
single coating

M |

L]

| pm ECC
single coating

£ pm ECC I pmy ECC
dowibale coatmg diouble coating
Basepaper Silica-poared paper

commercially avanlable
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Fig.10 Areas of character “2” printed on ECC-coated ink
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commercially available. The suffixes “-1" and “-2"
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