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7. Synthesis and characterization of a novel 
comb-type amphiphilic polymer PAMClsS 
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SUHNARY 

A novel comb-like amphiphilic polymer, poly( 2-acrylamidohexa- 
decylsulfonic acid)(PAHC,sS), was synthesized by free radical 
polymerization of the corresponding amphiphilic monomer in 
1,4-dioxane-vater mixed solvents. Depending on the ratio of 
vater/dioxane in the solvent, the reaction proceeded by either 
precipitation polymerizat{on or micellar polymerization. The 
molecular weight of the polymer obtained under similar conditions 
decreased and subsequently increased with the increase of water 
content in the mixed solvent. The polyion nature of PANC,,S was 
confirmed by viscosity data of ethanolic solutions. In addition, 
the polymer was characterized by solubility, IR, TG and wide angle 
X-ray diffraction methods. 

INTRODUCTION 

Langmuir-Blodgett 
amphiphi{ic molecule, 
an air-water interface. 

film formation utilizes the tendency of an 
such as a fatty acid, to form a monolayer at 

A major drawback in the application of LB 
films made of low molecular amphiphiles is the inability to form 
stable =ono- and multi]myers, rn order for these thin films to 
exhibit good mechanical and thermal properties, they must be in a 
polymeric form. i t  can be expected that the synthesis of tailored 
amphiphilic monomers and polymers wi l l  become more and more 
important. 

As to amphiphilic polymers, ve would like to classify them into 
four categories: block-type (I-11), graft-type (12-18), comb-type 
(19), and random copolxier-type(20, 21) . The representative 
amphiphil/c polymers are illustrated in Figure I. 

The comb-type amphiphilic polymers are homopolymers of 
amphiphilic monomers. Due to the great structural similarity 
between fatty acids and comb-type amphiphilic polymers, the latter 

*To whom offprint requests should be sent 
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viii be of particular importance for the formation of 
veil-organized polymeric LB films, although three other types 
of amphiphilic polymers have also been studied (11,18,20,21). 

In this work, a new comb-type amphiphillc polymer,poly(2-acryl- 
amidohexadecylsulfonlc acid), was synthesized in 1,4-dioxane-vater 
mixed solvents by free radical polymerization and characterized by 
solubility, viscometry, IR, thermogravimetry (TG) and wide angle 
X-ray diffraction methods. 

I. Block-type 
,-_ ,-0 

. . . . . . . .  oo(::~1: _- 5 5 _- s s,--- ,-~: L LL 5 

~S-=-_-,-,~, m m _ 

segmented (or 
di-block tri-block multi-) block -suar-Dloc~ 

2. Graft-type 

. 

T-rr-r  -r-r 
hydrophilic hydrophobic amphiphilic 
backbone backbone comb-type backbone 

Comb-type 

4. Random copolymer-type 

tvo-colponent multi-component 

F}gure I. An illustration of classification of amphiphilic polymers 
ooooo hydrophJlic segment; ~ hydrophobic segment; 
'-,,,,,,, aliphatic chain; o hydrophilic unit; 
�9 hydrophobic unit 
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Figure 2. Variation of q,p/C ~ith C of NP4 
in ethanolic solutions 

Figure 3 shows the IR spectrum of PAMC,,S. Compared with that 
of ANC,,S (22), the apparent difference is the disappearance of 
the characteristic peak of the C=C double bond at 1620 cm "1, 

The vide angle X-ray diffraction curve of PAHCI~S is depicted 
in Figure 4. It is of interest to note that a strong diffraction 
peak appears at lov angle (about 3.2 o ) for samp]e NP]. 

Figure 5 shovs dynamic TG curves of PAMC,,S in both air and 
nitrogen. As it can be seen, the pyrolysis of PAHC,,S takes place 
in three steps in air. The temperature range and veight loss for 
each stage are listed in Table 2. It seems that these results are 
consistent with the structure of the polymer. Three stages appear 
in the TG curve: they correspond approximately to the decomposition 
of CH3 -(CH2 ),3- aliphatic tai l ,  polyacrylamido-backbone, and 
~CH-CH2-S03 H residue, respectively. In nitrogen , hoverer, only 
two steps exist in the TG curve and this polymer exhibits a much 
faster rate of pyrolysis. 

Compared with low molecular weight amphiphiles, PAMC~e$ has 
a much better thermal stability. 
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Figure 3. IR spectrum of PANC,~ S (NPI, cast from THF solution) 2"2kll 
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Figure 4. X-ray diffraction pattern of PANC,8 S (NP{) 

Table 2. Thermal analysis data of PAHC,8 S 

Atmosphere 

air 

nitrogen 

First stage Second stage Third stage 

temp. veight temp. veight 
range( ~ C) loss(g) range( ~ C) ]oss(~) 

215-340 52.0 340-439 18.8 

215-352 70.0 352-484 27.5 

temp. weight 
range( ~ C) loss(~) 

439-592 29.2 
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