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An Experimental Study on the Time-dependent Rheolog-
ical Parameters for Kaolin Slurries

Chyan-Deng Jan Feng-Hao Kuo Liang-Yi Chang

ABSTRACT The micro-structures formed by the flocculation of fine particles in
kaolin slurries break down and decrease in strength after continuous shearing, and
then influence their rheological properties, causing the rheological parameters (such
as the yield stress and viscosity) to have obvious time-dependent properties. Under
the condition of a sediment volume concentration of 30%, this study conducted
different rheological experiments by varying different shear-rate settings. The
measured results showed the kaolin slurries have obvious time-dependent rheo-
logical properties. Based on the measured shear-stress, shear-rate, and shearing
time data, this study proposed a time-dependent rheological equation for analyzing
the time-dependent properties of the rheological parameters for kaolin slurries. The
analyzed result showed the yield stress of kaolin slurries decreases with shearing
time, while the viscosity decreases with both the shear rate and shearing time. The
decreasing rate of yield stress occurs much faster than that of viscosity.

Key Words: kaolin slurries, rheological equation, rheological parameters, viscosity,

yield stress.
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Table 1 Chemical components of kaolin used in
experiments herein
{EE2R > EEBI (%)
Si0, 72.1
Al O; 19.57
Fe203 0.39
CaO 0.80
MgO 0.54
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Fig.1 Grain size distribution of kaolin used in
experiments herein



KRR 420), 2011 1

AIEHEEATEIEY « (Wm’) Ry (1/sec) (Mitschka,
1982) :
=k, T (3)
y=kyN (4)
o &, R B A - HOR N T T
ARE > Hrh RV6 7 s it 58k, =2.35 -
ky, FoBTUIERERRARES > HA/NGR T B Ay RIS A R
ZA> 8 log(r) Bilog(N) FrfiRk 2 &R n {5H
B Bk, =k, (n) - FERTEIIV)E p I - Sl log(r) B
log(N) ZRHAEETEHEMGRER n FHE—DFEN
n BRGH k,, LR (4) SAEtREATHEZ 5T
y © B RV6 M= » k,, EGHEE n ERVEIIT
BN o Bk, (0.1)=1.366  k,,(0.2)=0.851 *
k\,(0.3)=0.629 * k,,(0.4)=0.503 f2 k,,(0.5)=0.421 °
—REE > n B 0.1 £ 0.5 2 - & n (HLEER -
AT E 2 &y,

32 ABBEEE L HASEA S

3. BItIEREGTE

FEEESE DB ATBEEE = 30% 2%
T AEEBETEETYIE - iy R R (%
W) BIVIRSE =R S E S - RS H s 5l
PUIREEE AR 2 KE 3 - B 4 KE S A -
EBIYRE R B AR P e R B R T
Ho—EEE - DI IR E e sV MRS Rs A
RS2 ZHAE (BEIES)) (L AN AERIENTRE
MBI GRS G G2 IR R EE) - EEVREER
GERDAE E B VIR N By HE ) P17 B R 2 B i 4R 2
W Ph—Hh4RTE Ry e IRzt 4% (stress relaxation
curve) - {EEESIVERER HHE - AWFFEERA 9 fEE
TEETHEEEE N> 35/ N=6-13-19-25-31 -
38~ 44 -~ 50 Jx 100 rpm - {E[EE#EFEEET N
BT > EEREIEUEITL) 800 Fb » AT E B AR TR
ERSEARN ENF PR Z 298 - A& IER (3) =E
BUPIRAE - ANERRFTECE 2 e L DU R R R
T ERM e TRaohh4R > S0 3 P -

Table 2 The arrangement of shear rates used in experiments herein
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A

ﬁ Connect to rhe-

*ZHR -1 (RV6)
L =115mm

f L, =30.17mm
T

T 4 L, =49.21mm
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Fig.2 Brookfield DV-III rheometry and schematic diagram of RV6 spindle
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Table 3 The optimized rheological parameters of

kaolin at different shearing time

Shearing time (s) 7,(Pa) U, (Pa.s) Cr

5 16.31 3.94 0.0183
10 7.89 6.63 0.0376
15 7.73 5.58 0.0330
20 4.17 6.74 0.0397
25 6.76 5.18 0.0307
50 3.06 6.06 0.0391
100 3.73 5.16 0.0373
200 2.40 491 0.0463
300 2.30 4.35 0.0513
400 2.46 3.98 0.0576
500 3.52 3.53 0.0602
600 2.65 3.53 0.0661
700 2.82 3.15 0.0614
800 2.42 3.14 0.0609
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