Accepted Manuscript

Efficient Separation of Phenol from Qil by Acid-base Complexing Adsorption ENGINEERING
JOURNAL °

Jiajun Gao, Yafen Dai, Wenyan Ma, Huihui Xu, Chunxi Li ~Q Do

PII: S1385-8947(15)00939-0

DOI: hitp://dx.doi.org/10.1016/j.c¢j.2015.06.099

Reference: CEJ 13871

To appear in:

Received Date:

Revised Date:

Accepted Date:

CHEMICAL

Chemical Engineering Journal

20 April 2015
15 June 2015
23 June 2015

Please cite this article as: J. Gao, Y. Dai, W. Ma, H. Xu, C. Li, Efficient Separation of Phenol from Oil by Acid-
base Complexing Adsorption, Chemical Engineering Journal (2015), doi: http://dx.doi.org/10.1016/j.ce;j.

2015.06.099

This is a PDF file of an unedited manuscript that has been accepted for publication. As a service to our customers
we are providing this early version of the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting proof before it is published in its final form. Please note that during the production process
errors may be discovered which could affect the content, and all legal disclaimers that apply to the journal pertain.


http://dx.doi.org/10.1016/j.cej.2015.06.099
http://dx.doi.org/http://dx.doi.org/10.1016/j.cej.2015.06.099
http://dx.doi.org/http://dx.doi.org/10.1016/j.cej.2015.06.099

Efficient Separation of Phenol from Oil by Acid-base Complexing Adsorption

Jiajun Gao™®, Yafen Dai’, Wenyan Ma*®, Huihui Xu™®, Chunxi Li*"™

“State Key Laboratory of Chemical Resource Engineering, Beijing University of Chemical Technology (BUCT), Beijing 100029, China
°College of Chemical Engineering, BUCT, Beijing 100029, China

“Beijing Key Laboratory of Membrane Science and Technology, BUCT, Beijing 100029, China

ABSTRACT: Separation of phenolic compounds from coal tar oil has good commercial value. In this paper, we tried to
use the H-bonding or Lewis acid-base interaction to chemically adsorb phenolic compounds.that were both Brgnsted acid
and Lewis base. Hexamethylenetetramine (HMT), 1,2,4-triazole, and AICl; were selected as sorbents, and their
adsorptive behavior were studied experimentlly and theoretically. These sorbents can adsorb phenol from n-hexane oil.
HMT showed the amazing phenol adsorbance (Qemax > 3500 mg/g), non-corrosiveness, stable physical state, good
recycling, and oil-insoluble merit. In contrast, AICl; was unrecoverable and triazole was partially oil-soluble, and thus
they were not as good as HMT. Further, naphthalene or benzothiophene hardly hinders phenol adsorption on HMT
(Qe.max > 3400 mg/g in 5 wt% benzothiophene or naphthalene oil); whereas, quinoline interfered with the adsorption
(Qemax > 970 mg/g in 5 wt% quinoline oil). Therefore, HMT might be an excellent sorbent for phenol, showing the best

capacity heretofore.
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