Accepted Manuscript

JOURNAL of
ANALYTICAL ana
. APPLIED PYROLYS!S.

Title: Co-pyrolysis and co-hydrothermal liquefaction of
seaweeds and rice husk: Comparative study towards enhanced
biofuel production

Authors: Yamin Hu, Shuang Wang, Jiancheng Li, Qian Wang,
Zhixia He, Yongqgiang Feng, Abd El-Fatah Abomohra,
Stephen Afonaa-Mensah, Chiwai Hui

PII: S0165-2370(17)30644-7

DOI: https://doi.org/10.1016/j.jaap.2017.11.016
Reference: JAAP 4191

To appear in: J. Anal. Appl. Pyrolysis

Received date: 28-7-2017

Revised date: 29-10-2017

Accepted date: 19-11-2017

Please cite this article as: Yamin Hu, Shuang Wang, Jiancheng Li, Qian Wang,
Zhixia He, Yongqiang Feng, Abd El-Fatah Abomohra, Stephen Afonaa-Mensah,
Chiwai Hui, Co-pyrolysis and co-hydrothermal liquefaction of seaweeds and rice husk:
Comparative study towards enhanced biofuel production, Journal of Analytical and
Applied Pyrolysis https://doi.org/10.1016/j.jaap.2017.11.016

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.


https://doi.org/10.1016/j.jaap.2017.11.016
https://doi.org/10.1016/j.jaap.2017.11.016

Co-pyrolysis and co-hydrothermal liquefaction of seaweeds and rice

husk: Comparative study towards enhanced biofuel production

Yamin Hu?, Shuang Wang?, Jiancheng Li, Qian Wang?!, Zhixia He?, Yonggiang Feng!, Abd
El-Fatah Abomohra® 2, Stephen Afonaa-Mensah?, Chiwai Hui *

(1. School of Energy and Power Engineering, Jiangsu University, Jiangsu 212013, China;

2. Botany Department, Faculty of Science, Tanta University, 31527 Tanta, Egypt;

3. Department of Chemical and Biomolecular Engineering, The Hong Kong University of Science
and Technology, Clear Water Bay, Kowloon, Hong Kong)

*To whom correspondence should be addressed.

Tel/fax: +86 511 84439919
Email address: alexjuven@ujs.edu.cn

Highlights

® Co-pyrolysis and co-hydrothermal experiments of seaweed and rice husk were
compared.

® The co-pyrolysis and co-hydrothermal mechanisms have been revealed in this
work.

® Synergetic effects have been observed during these two thermochemical
conversions.
® Synergetic effects could improve the quality of bio-oil.

Abstract: The production of bio-oil and bio-char by fast pyrolysis and hydrothermal liquefaction
of Enteromorpha clathrata, rice husk and their mixtures have been compared. The results
indicated that hydrothermal liquefaction produced higher yield of bio-oil and lower yield of
bio-char for the same raw samples. There were more macromolecules (hexadecanoic acid,
cyclopenten and esters), small-molecule hydrocarbons and N-containing compounds in
hydrothermal liquefaction bio-oil, while more aromatic substances were observed in fast pyrolysis
bio-oils. There was significant difference between E. clathrata bio-oils from these two
thermochemical methods. C=0, CH/CH»/CHz and N-H functional groups in E. clathrata bio-oil
from hydrothermal liquefaction showed stronger absorption strength than bio-oil from fast
pyrolysis. However, the only difference between rice husk bio-oil from hydrothermal liquefaction
and fast pyrolysis was aromatic ring signal in Fourier transform infrared spectroscopy curves. In
addition, synergistic effect was investigated during the co-pyrolysis and co-hydrothermal
processes. Such synergistic effect led to the improvement recorded in the bio-oil quality by
deoxidation reaction to increase the H/C ratio in bio-oil from co-pyrolysis of E. clathrata/rice
husk blends, and reduces the O/C ratio in bio-oil from co-hydrothermal process, and also enhances
the calorie value of bio-oil. The synergistic effect, however, lowered the co-pyrolysis and
co-hydrothermal bio-oils yields. Moreover, the addition of rice husk into E. clathrata promoted
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