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ABSTRACT

5673016063 : Petroleum Technology Program
Nittada Jungsawat: Polybenzoxazine-bascd Carbon Aerogels for
CO. Capture,
Thesis Advisors: Dr. Uthaipom Suriyapraphadilok, and Asst. Prof,
Thanyalak Chaisuwan 209 pp.

Keywords :  Benzoxazine/ Polybenzoxazine aerogel/ Carbon aerogel/ CO. cap-
ture

Carbon aerogels developed from a new type of phenolic resin, called
polybenzoazine, was considered to be used as an adsorbent for CO. adsorption appli-
cation. In particular, phenol-hased PBZs from two different types of amine precur-
sors (i.e., diethylenetriamine (DETA) and pentaethylenehexamine (PEHA)) were
synthesized by a sol-gel technique, followed by carbonization in nitrogen and activa-
tion with CO.. Several techniques such as FTIR, DSC, TGA, sorptomatic analyser,
CHN, and XPS have been employed to characterize the textural properties, porosity,
nitrogen content, and other adsorbent properties on the adsorption performance. The
CO. adsoiption capacity of these adsorbents was measured using a simultaneous
thermal analyzer (STA) at atmospheric pressure and adsorption temperatures of
40 °c, 75 ¢, and 110 °C. The concentrations of henzoxazine monomer were varied
at 30, 35, and 40 wt% in order to tune the surface properties of these porous PBZ
aerogels. The effects of different amine chain lengths and loading PEG-PPG-PEG
block copolymer as non-ionic surfactant on aerogel materials were investigated. The
CO. adsorption performance at all adsorption conditions of DETA-derived PBZ car-
bon aerogels performed higher than PEHA-derived PBZ carbon aerogels due to a
larger surface area and a higher pore volume; moreover, both types of carbon aero-
gels exhibited higher CO. adsorption capacity compared to those activated carbons
from PBZ prepared by bulk polymerization. Furthermore, 30 wt% DETA-based car-
bon aerogel at activating temperature 0f 900 ¢ provided the highest CO. uptake at
1.79 mmolcoz/gadsorbent at adsorption condition 0f40 ¢ and 1har.
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Cls XPS spectra of a 30 wt% PEHA-Gerived PBZ carbon aerogel
at activation temperature of 900 c.

Ols XPS spectra of a 30 wt% PEHA-derived PBZ carbon arogel
at activation temperature of 900 °c.

N1 XPS spectra of a 30 wt% PEHA-derived PBZ carbon aerogel
at activation temperature of 900 °c.
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FIGURE

G.65

G. s N1 XPS spectra of a 30 wt% PEHA-derived PBZ carbon aerogel
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FIGURE

H 16 Horvath and Kawazoe pore size distribution of a 40 wt% PEHA-

derived PBZ organic aerogel.

H 17 Isotherm of activated carbon from DETA-derived PBZ.
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FIGURE

H.34  Horvath and Kawazoe pore size distribution of a 30 wt% PEHA-
derived PBZ carbon aerogel.

H.35  Isotherm of a 3 wt% PEHA-derived PBZ carbon arogel.

H.36 Barrett-Joyner-Halenda pore size distribution of a 35 wt% PEHA-
derived PBZ carbon aerogel.

H.37 Horvath and Kawazoe pore size distribution of a 35 wt% PEHA-
derived PBZ carbon aerogel.

H.38  Isotherm of a 40 wi% PEHA-derived PBZ carbon aerogel.

H.39  Barrett-Joyner-Halenda pore size distribution of a 40 wt% PEHA-
derived PBZ carbon aerogel.

HA0  Horvath and Kawazoe pore size distribution of a 40 wt% PEHA-
derived PBZ carbon aerogel.

HAL  Isotherm of activated carbon from DETA-dlerived PBZ at activa-
tion temperature of 900 c.

HA2  Barrett-Joyner-Halenda pore size distribution of activated carbon
from DETA-derived PBZ at activation temperature of 900 .

H43  Horvath and Kawazoe pore size distribution of activated carbon
from DETA-derived PBZ at activation temperature of X0

H44  Isotherm of a 30 wt% DETA-derived PBZ carbon aerogel at
activation temperature 0f 900 .

H45  Horvath and Kawazoe pore size distribution of a 30 wtb DETA
derived PBZ carbon aerogel at activation temperature of 900 .

H46  Isotherm of a 30 wt% DETA-derived PBZ carbon agrogel Ioadlng
with non-ionic surfactant at activation temperature of 900 .

HAT  Barrett-Joyner-Halenda pore size distribution of a 30 wt% DETA-

derived PBZ carbon aerogel loading with non-ionic surfactant at
activation temperature of 900 c.

HA8 Horvath and Kawazoe pore size distribution of a 30 wt% DETA-
derived PBZ carbon aerogel loading with non-ionic surfactant at
activation temperature of 900 .
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FIGURE

113 Adsorption/desorption isotherms of carbon aerogels from 30 wt%

PEHA-derived PBZ at activating temperature of 900 ¢ (at 40,
75, 110-c and Lbar).
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