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Effect of Solvent Mixture Ratio on Rheology Property of Slurry and
Thickness Control of Ceramic Green Sheets
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Abstract

The effect of organic solvent mixture ratio on the rheology property of slurry and thickness control
of ceramic green sheet was investigated. For selecting a suitable dispersant multiple light scattering
method was used to evaluate the particle migration velocity and variation of clarification layer
thickness. Using the selected dispersant the dispersion property of solution according to solvent
mixture ratio was investigated. Binder and plasticizers were added to formulate slurries and their
viscosity was evaluated according to solvent mixture ratio. Ceramic green sheets with average
thickness of 30, 50 um were fabricated via tape casting and their thickness tolerances measured. As a
result according to solvent mixture ratio the solution and slurry properties varied and for the mixture
ratio of ethanol/toluene of 80/20 the ceramic green sheet with the lowest thickness tolerance was
obtained.
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Table 1. Characteristics of dispersants.
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Table 2. Ratio of solvents mixture.
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Fig. 1. Dispersion properties of LTCC powder suspensions with different dispersants: a) Migration
velocity of particle b) Phase thickness of clarification layer.
3. 231 U =9 S A Yz §AEL o 5~6 Azt BE
o= ulro = = 3 = X0l
31 SAEM izﬂ _;1;;91 Tﬁl§ﬂ7;17iﬂq%;l2_ %éf}s&}ﬂ]
S o = =7 = o] gko
a9 18 BAAS Bl o) Ae Asd oo o o
. t}. &A% BYKIIlS A7t &49 Aee 2
e 99 HAAHE A olFEES H2F9
5 2 2 = o FAZ AZke] Z7bol uhet vl HoR Frhshe
FARE ZAS §d9 BASHES 12
it s . G A% #A¥ & gen, paAE AeA gL
Aot} 53 R4S e §A4dFE JA AR, " =
s &9 geF 2o An. o= BYKIE #7H&
HE dale) £EE Azke] ZAgd wel dAs)
] . ; gdL 2 4 UEE ZE AHNES TG
A FAFHoF gk WA AAHE dA o]TEHE e ] .
= 7O o 3 = 3 o am ©
A7e AW RE BYKILE AN oA 24 el EZEYI;III_? s i
§& o 6 Al A FAr AdAE YAy 1 FFT ELRAE [P WAR
= 3F5 =)
AFSEI AL 0 AAAAE de A S g o o e B
AEAE wg Ladnz gdel pasqel 4 & ASAVSE LTCC Ruel 433 s
ds): Ae & & U AW BYKlg 3z BYKUI o2 dedn.
3 gl <l oEXEE 24 }\]7}-o] A} ek 22 HA4e T3 A"gE BYKIS &4
* 5 um/min] §5& FAE Ao 2 uege AZ Agste] Ada/EFA EFu) ds A
o, ol HAAE HbsiA] %e &9 YA 9 el Astel mE FHHE YA oleE=st &
Eavol nws 2 u, YKMH A7} YAt Ao oo FA ®WsE BEIACH 19 2
BAAS PINE Aow A7E £ At T 1 A%E HAFa st 9A a)e 5744
Alzro] Aol whel o o] A= shekgkol B2/E2Fq 3o g3 AAHE 47 olFH
AAE FeE HsA =W A 5T 24 =9 ¥3E Yeda At AF 4 AR A7A
Aol &R © Afle ¥ Fd d=E Z= 3 BE 249 A olF&x ¥l ay I o)F
HAEL P4 34 dErt 58 JHEEFE 16 A7A] ol gh&/EF< EgH] 100/0, 80/20,
AAE Fol: wolxn, wEbr fHe] £ 50/50, 20/809] &9 Pt olF&HE=It AA A
29 g3 FAE ARt 19 e A FAHE AL A & 5 vk AT 16 Al
ZFo] il Azre] Aol wE Ao HeFe o]F Eu|7} 20/80% &H YA o]FEEE F
F7WsE HeFa gtk BYKIS H7HE 89 A A FaEHR U E@E 1000, 80/20,

238



30

— —MEA
a) —v—MEB
s —-—MEC
E —e—MED
—-—MEE
g— 204 \
2
Q 154 2
o
e \\\
g 10 4 \ g g g b e .
2 S
2, e el Ty
\‘\ i }\ ~v
et T

Phase thickness of
clarification layer{mm)

12 14 16 2

Time (hr)

10 18 20

a8 2. dgg/EF
o] FA W3}
Fig. 2.

24

l E3uld mE AL FALEE E2Y

Dispersion properties of LTCC powder suspensions versus ratio of ethanol/toluene mixture:

A71 A A 28 3] =84, A21E A3E, 2008 34

¥~ —MeA b)
—v—MEB PO
12{ —-—MEC Pl
—+—MED W s
- Vs
104 MEE //. ///
g P 7 =
x4 -
vz/ "// '/';ﬁvﬁ
ST S PR — A
6 -~ i =z
/ ./‘//,/“/ ’/!9
/ /b/‘/ i
1/ e
//
3 ;
0
L] L ] i L L 1 L3 Ll L] L § i
0 4 6 8 10 12 184 16 18 20 22 24
Time (hr)
B B4 a) B2 AW SEb) BE F

Migration velocity of particle b) Phase thickness of clarification layer.

50/50& dAT ojFHEE
Z/EFA E3EuldA
2t YA ol F&HETL WEtg o
th a9 204 b)E AIZre A
clarification layer®] F7W3sE HoFEr}, o e/
EFd 87t 010090 49 clarification
layer®] AWM= 4 A AR FASA F7
stth7b oF 4 AZE o] S5 E IASA FAEH AL
85 57kA] EFEu FolA 7 2 Folt )
e /B2 &3] 7 100/0, 80/20, 50/50, 20/8021
|AE2 16 AMAHA B39 FAZ Frsig
7b 16 AIZE o] Foll= EgH|7E 20/80%) 4 F
7b7F WEe dAg Hol=d ol it
Z 7 o] st ak 24 A 77}
A v 374 JojA a2 FAE
Ag F71. aglug Z2AHE 24 A 7R AFE-
&8 FolA FAZE 7
AR A} AZFS a2
o MED9] EA, MEB, MEC<

S Aoz AZtEY. 99 Az
E oo dehg/EFd oA 5
A 3FAI 71T

o
=2
BAAS FHE W
o

Z i

°| A

o
ox. ok
T
|2 2 3 olN
nE
o Mz Hu

fu

i o
ofs
N A

2
ol

239

a)
T A B W A EAE 3
of A4S HHA ol FA4Y o7t BAEE

= AEE ZidtE Ak
LTCCE ¥ 32 345 vol%e] Av&Ew 50 s

d o cdge/EFA 34 e A= FH 2
F& HAF3: o dEgL/EFA EFH
80/20d wWe HEZE 7pg wtow], EFA9 FF
o] 20 wt% o4z F/NEFE FFE J=9
37 Bt olsk 22 AR ode EFA
FFel me e Frke duY Ay 2
Aol AHAES duiste Aoz dAY &
A @e dgAor HAF D vk gekA 9o
A9 Azke] it me Pt ol FEES &9

FANE AN AFAS t2At
A7bE A 94stS Wl MEA, MEB, MECY ®A4I5
]

L =7

ol AT AgAe staAZ HrE &
e HE 24 4948 uds B o g o5
& USRS e Y dBL/EFA Y
H) 7} 80/20%1 Ao 2 AlgETl, 3 ESde] 8
Fol 20 wt% oo w FTIEASE FHAY PEe
7t Eoln, A EFd FFe St gA
oMol Aol wmAARZ el BN S

AgA 7l Ae & F Ao



J. of KIEEME(in Korean), Vol. 21, No. 3, March 2008.

3500 |
Shear rate = 50s
3000
2500
o
(3]
B o
7]
o
o
@ 15004
>
1000
500 4
0 20 40 60 80 100
Wt. % of toluene
a8 3. oerg/EFd 3o wE {4
g HE 54 Wz
Fig. 3. Viscosity of 345 vol% LTCC powder
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