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Abstract: The polymer concentration dependence of depletion layer was investigated by means of dynamic light scat-
tering after the very small amount of polystyrene spherical latex particles was added into the matrix solution of poly(vinyl
alcohol)(PVA)/dimethyl sulfoxide. At the dilute regime, the magnitude of depletion layer kept constant at the level of
63+3% of the radius of gyration of the corresponding PVA chain. Next, at the early semi-dilute regime of 1.5<C[#7]<3,
polymer concentration dependence of the layer thickness & was obtained as 5~C*%, and this experimental value was very
close to theoretical one of -0.75. However it was observed above C[7]>3 that its thickness decreased abruptly, and this

was ascribed to aggregation effect of latex particles which was driven by Oosawa type attractive interaction.
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Figure 1. Polymer concentration profile near the surface of probe
particle.
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Table 1. Characteristic Molecular Properties of Poly(vinyl alcohol) Samples

Sample code Mol;;ular weight Intrinsic viscosity Hydrodynamic radius Degree (_)f Aldrich
«(g/mol) [7](mL/g) Ry(nm) hydrolysis catalog no.

AH 120000 231 14.2 99% 363065

BH 88000 177 12.1 98% 363154

MH 31000 814 6.79 99% 363138

LH 17000 54.0 4.70 98% 348406
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Figure 2. Plots of the specific viscosity, 7, as a function of the
reduced concentration C[77] at various PVA samples.
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Figure 3. Comparison of the scattering light intensity among the
systems of PVA/water, PVA/DMSO, and PVA/DMSO/Probe. Here
all systems have the same PVA-AH polymer concentration of
Cpya~7.5%10" g/mL and in the last, the probe concentration of PS
latex of diameter 200 nm is around Cpep~5%107 g/mL.
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Figure 4. Plot of /" versus ¢* at AH solution with C=7.47x10" g/
mL. The inserted graph shows that the value of 77¢* is independent
of the scattering angle g¢.
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Figure 5. Plots of time correlation function (TCF) at various Cpys
concentrations in the system of PVA-MH/DMSO/Probe, and the
concentration of the probe with diameter=200 nm was fixed as
5.0x107° g/mL.
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Figure 6. Comparison between two time correlation functions meas-
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MH concentration of Cpys=5.15%102g/mL and &= 90°.
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Figure 7. Plots of time correlation functions obtained at various
scattering angles in the system of PVA-MH/DMSO/Probe with
Cpva=5.15%107 g/mL and Cpgpe~5%107 g/mL.
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Figure 8. Plots of the ratio of effective viscosity to bulk viscosity
against the reduced concentration C[7] of various PVA samples. At
high concentration, some data have shown a strong upturn trend.
The symbols of BH-200nm(2) stand for the data set which was mea-
sured under the condition of twice higher concentration of probe
particle compared to the square symbols of BH-200 nm.
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Figure 9. Logarithmic plots of the scattered light intensity of latex
probe versus the scattering vector ¢* at two different concentrations
of MH polymer. The radius of gyration of probe particle, R can be
calculated from the initial slope. Its nominal diameter is 200 nm and
its concentration is fixed as Cpope~5%107 g/mL.

71 RH G AR RO H1E & YL 7
oI}, Figure 9= HIER2 1RA)e] 57} AR5 A2k

o) A)7)7} 2zl of%A )&k 71 Bel 3 Jrk
Ap7e] 100 nm o144 9ol Zimm BE4] k=
olfe] Guinier 4] ol&-38lo] Hr} &3 R ke A&
ot} 29

PN .

I=1I,exp(-Rgq*/3) (Guinier eqn.) (18)

A7IM, FH PR 75 718keHE WA E R 39 9]
Rg HI= ©|22 0= Ry/R=./3/5 =0.77°)2&, ¥4 100 nm
o] AR A9 Re= U= 77.5 nm7} Et}. Figure 99
A MHE] 557} Cpya=0.0299 g/mLol A& B A2 R
7} 79 nm=zA -3l ASHA] UAIRE FEE 0.0515

g/mLZ S7MAEY Rt ~233 im= AR = S
AL BRI & ATk TS yEe] FHG S, SR AR
gl A7) Ol =9.02) B S71elet 2 A%
HHNE 2 ¢ R I MU I

AAH o2 Jx}o :q]x%u}ﬁ~ ) 277 Al T2
woRE w48 H¥E 4 3, A A g
2w 7o) B, 2 ol () A Aol PS 2
Bl T 9o 7ek 3RS Qo7 ukslk Sl A 8o
s, (i) O]%Hv'i“ﬂ]* AF3F Oosawa ©]Zof 2]spH* 10
/\P MA=S 7y 9= 2 B alE0] Mg Hadt
S A ZEo| MR FHEHA BT = 733 A9 u)
o7 7] wiizelr}.

2ol B £y
%:E(Cprobe:

l

P

==t
s ¢

J A}9] |
5.0x10° g/mL)E FA A7



Z2|(HE L) EEE
300 T T T T T T T
A MH
@
.| O BH ®
201 o an A A
3
c A
- L O
x 200 @
E 015 T T g iYIIIII;
‘s 150 |- > [ slope~ -0.6 E
o @ &
o o [ i
100 oo, | M,
‘ 0.01 AL Ll L Ll
® ®0 1e+4 1e+5 1e+6|
50 | 1 1 | 1 1 |

0.00 0.01 0.02 003 0.04 005 0.06 0.07 0.08
PVA Concentration (g/mL)

Figure 10. Change of the radii of gyration of latex probe particle as
a function of polymer concentration at various PVA samples. The
nominal diameter of latex is 200 nm and the concentration of latex
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inserted graph shows a double logarithmic plot of PVA concen-
tration for probe aggregation, C,, against the weight average
molecular weight.
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Figure 11. Double logarithmic plots of depletion layers as a func-
tion of the reduced concentration of C[7] at PVA-AH, BH, and MH
samples. Some data of AH and BH have shown the slope of -0.8 in
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the data set which was measured under the condition of twice higher
concentration of probe particle compared to the square symbols of
BH-200 nm(1).
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