Preparation of CMC-acid gel and its applications
M Takigami1, N Nagasawa2, S Takigami3 and M Tamada2
1Gunma Industry Support Organization,c/o Japan Atomic Energy Agency, Watanuki, Takasaki, Gunma 370-1292, Japan 

2 Japan Atomic Energy Agency, Watanuki, Takasaki, Gunma 370-1292, Japan
3Center for Materials Research by Instrumental Analysis, Gunma University, Kiryu, Gunma 376-8515, Japan

CMC (carboxymethyl cellulose) is a water-soluble polymer derived from cellulose and has many applications such as food additives, textile printing, oil drilling and pharmaceuticals. By crosslinking CMC molecules, to say gelation, usage of CMC has been extended to other fields. Crosslinking of CMC has been performed using multivalent metal ions, crosslinking agentsand radiation to paste-like CMC1-3. 

We found that CMC formed gel when mixed with acid. The mechanism was elucidated by the following processes. Commercial CMC is in a form of sodium salt owing to its manufacturing processes. When CMC is mixed with acid, sodium existing as a counter ion of carboxymethyl group is replaced by hydrogen. As CMC in acid form is hardly soluble in water, CMC molecules aggregate and hydrogen bonds are formed among CMC molecules4. 
CMC-acid gel can be formed using any kinds of acid, and the characters depend on the combination of CMC and acid. Basically, CMC gel thus obtained is elastic, adherent and strong.  Such properties are suitable for the application of CMC-acid gel to cosmetic, medical and leisure fields. Addition of some other materials provides CMC-acid gels having other properties. 
Applications of CMC-acid gels will be shown at the conference.

References:

1 Fei, B., Wach, R.A., Mitomo, H., Yoshii, F. and Kume, T.(2000). Hydrogel of biodegradable cellulose derivatives. I. Radiation-iInduced crosslinking of CMC. Journal of Applied Polymer Science, 78, 278-283.
2 Wach, R.A., Mitomo, H., Yoshii, F. (2000). Hydrogel of biodegradable cellulose derivatives.II. Effect of some factors on radiation-induced crosslinking of CMC. Journal of Applied Polymer Science, 81, 3030-37.
3 Wach, R.A., Mitomo, Nagasawa, N. and H., Yoshii, F. (2003). Radiation crosslinking of carboxymethylcellulose of various degree of substitution at high concentration in aqueoussolutions of natural pH. Radiation Physics and Chemistry, 68, 771-9.
4 Takigami, M., Amada, H., Nagawasa, N., Yagi, T. Kasahara, T., Takigami, S. and Tamada, M. (2006).   

Preparation and properties of CMC gel. Transactions of Materials Research Society of Japan, 32, 713-716.
