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OWMEZEE / Theme of Research

Supercritical carbon dioxide (sc—C02) is considered as one of the green acceptable solvents, and brings a new innovation to textile dyeing
technology from a viewpoint of the environmental and energy saving concerns. Japan is excellent in the development of sc—CO2 dyeing
technology. The sorption of dyes in the polymer depends upon the solubility of the dyes as well as the dye transportation and stainability into a
polymer. Therefore, we need to examine the solubility of dyes in sc—CO2 basically. We aim to measure newly the solubility of 4—aminoazobenzene
(CIL Disperse Yellow 1) and 4-diethylaminoazobenzene (Solvent yellow 59) in sc—CO2 with and without co—solvents and to study the dissolution
of these azo dyes into sc—CO2.

OWRME / Outline of Research

So far we have measured the solubility of anthraquinoine dyes in sc—CO2. However the solubility of azo componuds was limitted in number and
not yet reported for 4—aminoazobenzene (CI. Disperse Yellow 1) and 4-diethylaminoazobenzene (Solvent yellow 59) as a yellow color. We measure
the solubility of 4-aminoazobenzene (CI. Disperse Yellow 1) and 4-diethylaminoazobenzene (Solvent yellow 59) in sc—CO2 at the temperature
ranges of (323.15 to 383.15) K , and over the pressure ranges of (8 — 25.0) MPa by a flow type apparatus. The solubilities of these solutes were
measured with and without ethanol, 1,4—dioxane, and acetone. Furthermore, we develop a method to represent the solubility of the dyes from an
equation of state.

@R E / Results of Research

In this work, the solubility of 4-diethylaminoazobenzene (Solvent yellow 59) and 4-aminoazobenzene (CI. Disperse Yellow 1) in sc—C0O2 was
measured at the temperature ranges of (323.15 to 383.15) K , and over the pressure ranges of (8 — 25.0) MPa. We demonstrated experimentally
the solubility of 4—diethylaminoazobenzene was higher than that of 4—aminoazobenzene under the pressure and temprature examined with
acetone as co—solvent and without co—solvent systems. It was found that the diethyl group addition onto 4—aminoazobenzene leads to higher
solubility of 4—aminoazobenzene. Also the addition of co—solvents can enhance the solubility of 4—aminoazobenzene and 4-
diethylaminoazobenzene in sc—CO2.

@45 DOEE |/ Further Research Plan

As we have measured the solubility of 4-diethylaminoazobenzene (Solvent yellow 59) and 4-aminoazobenzene (CI. Disperse Yellow 1), we will
continue to study the solubility of these dyes in sc—CO2 by the molecular thermodynamic methods of the equation of state and molecular
simulations. Finally we present the research at international conference and publish as a paper in international reserach journal.




<ZAMREBEMSDHE/Research Advisor Report>

OWEEE /| Theme of Research

BEARERREAVEREEKT. RERE. VHAILRVEIRLT—EN L. HEDBKRELYBA TS0, BERF K
ERFRETOLARAESLEENTNS, COTOEREHR - HETHLTEELRER. BRI -BRIERRPTORNOBRERY
RYUR—HADEHDUER - FEANDZXLEHALMNITEETHD. TOLH. ARRTE., RIEETERNLT—2 THHEER
RIBIERRPTORNOBMRE & ARBBLERORVERMICKRAT S L E Lz, ARRTIR. ChETT—2E2FRLTELT
VEIFRJ URREHMIIMAT, TUYREHOBBEZHICAES S LT, BEBERA_RILREZDTOT7 VRENBREDEN LBEK
FiE, RUBHRR _BIERZEFTOT7 VREHDFOBEREICL DBHBEADEZEITOVNTHRAT 5,

OWEME | Outline of Research
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OMERHE / Results of Research
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@45#%OEE / Further Research Plan
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Conducting tutorial how to measure the solubility by a flow type During determination of azo dye by using UV-visible
apparatus for a new PhD student spectrophotometer.
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