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A dynamic light scattering study of temperature
effects on polystyrene aggregates

Myeong Hwa Kang. Doo Chul Kim and Sung Rak Hong

By a dynamic light scattering technique, the correlation functions of
polystyrene latex in the solutions of salt(0.3mol/2) have been measured at
different temperature of sample. Our results show that the hydrodynamic
radius of aggregates at 20 and 25C of sample temperature is grown with R~e?’
which is agreed with the RLCA model. At 30~50T the kinetic process of growth
which is agreed with the DLCA

". the values of b are not coincident with 1/D, decrease as the

of aggregates forms with a power law R~t°
model R ~ VP

temperatures of sample increase.
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Fig. 1 The block diagram of
experimental system.
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Fig. 2 The radius of cluster(R) as a
function of the time(at T=207T)
The solid line represents
the fit of R ~ e’ with
a=0.009.
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Fig. 3 The radius of cluster(R) as a
function of the time (at T=207)
The solid line represents

the fit of R ~ ¢ with
b=0.83%0.03.
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Fig. 4 The radius of cluster(R) as a
function of the time (at T=257T)
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Fig. 7 The radius of cluster(R) as a

function of the time (at T=407).
The solid line represents the

fit of R ~ ¢t with b=0.72%0.02.
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Fig. 8 The radius of cluster(R) as a
function of the time (at T=507).
The solid line represents the

fit of R ~ #° with »b=0.71£0.02.
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Fig. 9 The constant(b) at different
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Fig.10. The cluster radius(Ri=100) and
time(tr=1000m) as a function
of the temperature.

Alge] 257 50Ca 7%+ 2280nmZE
A7rget quieldt Z7IZ AARE 3
c a2y A A wde]l 1000nm7HA] A

ghed Za Az g9 %7k 20CQ

'?‘ 180 10%°] 2852} 50T

= 30+10%°] 285 ol Ax

’:—-_]*9-(20°C)°“/“] d9 Fxrl 32 Afe

dosAEAS po Ty AN

R~e™ A4 e Holw W, 4

9] FErt e AeE A8 L7} Fot

A q)zk, &AM FFol A M2

25 7137 wolxn2 A M) AHAe] %

by wetxd B} A7 mofe] ZYE ¢

& A ¥ 5 Qo

° oﬂ-o?i £ e
lr rlrou

_83_



EHRHUBHAR

DLVO°l&(20] 93, F2olxo ¥
gzt Alole] 4 T el M (pair potential) el
vzl 71 <449(long-range) coulomb W
W ( V)3 &2 99 (short-range) van

der Waals-Lodon A¥8( V)28 Fof 2
t}. Coulomb by

Ve=¢e,a ¢4 In[1+
‘ (3)
exp{—2kp a (x—1}]

2 F4A4([9. 11} A7IMd e, &0
(sovelent)<] Aol e 1/ ke
Debye-Huckel sc‘reen lengtheld, ¢,
dzke] 9 EHAMoln, x = r/2a°19, »
< dAEL FAldA ARleld, av A
dzke] wielch aela wie] e UAE
7+2] London-van der Waals Z&4-2

__A 2 _
Va= 12[1/(x D+ »
1/x*+2 In1-1/x%]

2 FoAc}(9, 21). 99714 A+ Hamaker
el x = 7/2a°]t}

W EHHE V= Vp+ Vyolul, aubge
2 ohE &3 oS el Bk dee
FHHcl Ball $(4)9 sl & o] 24
719l ZA$(0.01-0.5 mi/ 2 )% Tl x€)
A ¢ zZ+ovl jonic strength’t 71
FE 94 Aol Zrasdted AetAS i‘;’d
o EE vE AfEE Hrldg de o
whedo] 3] zldso] Tl Ao *}"4
A Hez §zpge] Q’“T%"ﬂ s M=
3L 39, Hc}

_84_

2 Fxe Aaded: Wi oy x
W4 AHe) £l SUFHL AT
& ARNF¥ Yojub= RLCAY WYYz &
A9}

Fig. 11 Schematic representation of
potential of the between
charged colloidal particles.
Curve A represents a reaction-
limited aggregation system
whereas curve B lead to rapid
aggregation(ref.22).
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