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Experimental

The hyperbranched polyols, generation 2, 3, and 4 were purchased from Aldrich Chemical Co. (44706-4 , 44707-2, 44708-0). All polymer samples are used with no further purification. A distilled deionized water was used as a solvent.

Table!!!

Samples were prepared in separate test tubes and the composition of each sample was precisely measured gravimetrically. the sample tube was sealed by a flame under the nitrogen condition. The cloud-point curves were determined at the saturated vapor pressure of the solvent. Cloud points of the given systems were determined with a scan rate of 2.0℃/min
Theory
Freed et al. have proposed a lattice cluster theory (LCT) for homogeneous dendrimers. The free energy is given in a double expansion series with 1/z and ((ps((=1/kT). We truncate the series at the fourth order in 1/z and the second order in ((ps. The free energy of mixing for polymer-solvent system is given by 
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are the contribution of the attractive interaction and the athermal limit of the entropy of mixing, respectively.
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where N(()=N(/M ( (= 1,2,3 or () and N((()=N(,(/M ( (= 1or 2)

The combinatorial numbers, N( and N(,( , describe the architecture of polymers. ( is the interaction energy and 
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, where T is an absolute temperature and k is a Boltzmann's constant.
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 are monomer and polymer volume fractions, respectively. 
the dendritic polymer structure is characterized by two parameters, the generation number (g) and  the separator length (n) that is the number of bonds between branch points.
In this model, attractive energies ((22 ,(11 and (12 ) and (( are present between nearest-neighbor monomers, solvent molecules, and polymer-solvent pairs and the specific interaction energy between polymer solvent pairs. The attractive interaction in the system is characterized by parameter (ps. 

The polymer-solvent interaction can be weak (nonspecific) with energy (12 or strong (specific) with a energy (12+((. q is the number of ways that the non-specific 1-2 interaction occurs. 
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Results and Conclusion
The model developed for the dendrimer properly can be applied to the hyperbranched polymer system properly. Our model shows deviation from experimental data in dilute concentration region. In this study, we introduced the contribution of the specific interaction to the free energy of mixing for the LCT. It, however, needs to take into account the end-group effect and structure characteristic of the hyperbranched molecule. The solubility increases with a number of polar end groups of hyperbranched polymer in polar solvent. Since our model do not consider the contribution of the end-groups, it is difficult to predict the phase behavior of hyperbranched polymer in dilute polymer concentration region in which the end-groups of polymer strongly interact with solvent.
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Figure 1. Coexistence curves for hyperbranched polyol gen.3(Mw =3,600)/water system. The solid line is predicted by the MLCT and the dotted line is calculated by the LCT. The open circles are experimental data.
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