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Thermodynamics of Polymer Solutions

Masaji ONODERA
Yasuhiro MIYAKE

Abstract

The asymptotic method was applied to polymer solutions, which was previously
established by one of us in the theoretical considerations of regular solutions, and an
improved expression to heat of mixing and activity coefhicients of plymer solutions were
obtained. A comparison between the conventional approximations and the asymptotic
method is shown in figures by considering the existing experimental deta on the heat of
mixing and the activity coefficients of the solvent.
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50 84 0.797 0.42 50 265 | 1070 0.19

L C, xR EY &5 C, W

LROENIBWBIGRD, RY v —D—F
HRE L ORMEPWE S LTV 5, G
AH — 4H = Q %)
THRZBID, ZCTHy e RREHO = v 21— 4T, 45 L Flory sf WA &+
i, AH(Ng, N)>AH(NG, N @ iisg L

Q == g {,,NO+7ZNK 1\70 }UVI }
U NenNy T NgtaN,
= —zz @, ¢} An "

w5, S TAn=N—Ny THbH, ¥v >all, BREROHTORROERSyRE, 5v v
=D b O, BAEWOLOERT, MRy ~—Tlt, ©=1ThHiI LIEHL,ITH
b, RT=6678cal/mole & L, HFEBEOS TR 1495g # M\ T, mg BB O T4 L 1
mole D4 FH D ik

dn — m
N =TI (15)

ThHxbhd, (15) T (14) ik

1495 O [ zNe : 5
1 1 - -5 v 16

L&D, (16) 18X > C, aNe/RT Ofi % ERINC ko 5 2 ks, L THE LR
7o eNe/RT Offin T, (12) © 75 7%l 2 L2k 5, Tablel o X » CE B A
Hifli% Table 2 ik,

1RO 2 Tk, dH/RT(Ny+gNy & 18 OBIFRIRE T U 5 8%, z—roo DL, #
ik AH/RT(No+aNy) & 0190, OBHRE s 2 LB Th 5, KT, £y v = &K
WTH D,

Flory sE & F XN A BAMREL, 12) 25 WM B 7% X 5 WWERIC o b s Ui b i,

LBIe—200 — Fafi<, BEICbTE, fiofkh, r—FomENkELL LD



TR o # I 183

Table 2.
KOS o{ 94 ¢, o4 AN oty
2.5084 0.1204 1 0.86 0.3019
3.3604 0.2016 1 0.72 0.6774
4.379 0.2475 1 0.55 1.0838
5.057 0.2436 1 0.42 1.2318
5.2456 0.2331 ] 1 0.37 1.2227
5.687 0.2176 1 0.32 1.2375
5.671 0.2100 1 0.30 1.1909
4757 0.1539 1 0.19 0.7321
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Values of JdH/RT(Ny+¢Ny) plotted versus &) &, corresponding to
z=4 and z=o0, respectively, for solutions of polymethylmethacry-
late in trichloroethylene; © and + experimental points. Data from
Staverman and Dekking. Broken line denotes the theoretical
curve with 2=4 and Nw/¢RT=55.
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Fig. 2. Values of dH/RT(No+¢Ni) plotted verus & &, corresponding
to =8 and z=co, respectively, for solutions of polymethy-

Imethacrylate in trichloroethylene; © experimental points. Data
from Staverman and Dekking.
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Fig. 3. logw A as a function of x5 in the system Benzene+
Diphenyl at 65°C. Full line calculated from (23) with
z=6, n=2 add w/gkT=02237. Dashed line best curve
through experimental points.
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