Accepted Manuscript

VACUUM

Design of new tapered-bed Dielectric Barrier Discharge reactor for atmospheric-
pressure plasma modification of starch

Saeed Kooshki, Sayyed Jalal Pestehe, Hamid Reza Bozorgzadeh

Pll: S0042-207X(18)30562-1
DOI: 10.1016/j.vacuum.2018.07.006
Reference: VAC 8097

To appearin: Vacuum

Received Date: 10 April 2018
Revised Date: 30 June 2018
Accepted Date: 3 July 2018

Please cite this article as: Kooshki S, Pestehe SJ, Bozorgzadeh HR, Design of new tapered-bed
Dielectric Barrier Discharge reactor for atmospheric-pressure plasma modification of starch, Vacuum
(2018), doi: 10.1016/j.vacuum.2018.07.006.

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.vacuum.2018.07.006

Design of New Tapered-Bed Didlectric Barrier Discharge Reactor for

Atmospheric-Pressure Plasma M odification of Starch
Saeed Kooshki
Department of physics, University of Tabriz, 29 Bah boulevard, Tabriz, Iran
E-mail: saeedkoushki@gmail.com

Dr. Sayyed Jalal Pestehe
Department of physics, University of Tabriz, 29 Bah boulevard, Tabriz,Iran
E-mail: sjpest@tabrizu.ac.ir

Dr. Hamid Reza Bozorgzadeh

Research Institute of Petroleum Industry, Tehream |
E-mail: bozorgzadehhr@ripi.ir

Corresponding author:

Abstract

A new Tapered Fluidized-Bed Dielectric Barrier Diacge (TBD) reactor was designed in order
to better utilize Non-thermal plasma technologyafiospheric-pressure for improving the
functionality of biopolymers powder. A feasibilistudy was completed and potato starch was
successfully modified by the TBD reactor to prepaigh temperature drilling starch according
the NISOC (National Iranian South Oil Company) g&a specification. The plasma excitation
energy in the TBD reactor was measured using kte-rmethod of optical emission
spectroscopy equal to 0.7-0ék8 The electron density equal to 3*%n® was determined
using the Stark broadening of atomic argon spectatii=696.;9m The optimum values of
reactor excitation energy, plasma-granules intemasttime and gas flow rate as the main factors
of the modification experiments were achieved usregponse surface methodology. The
Thermogravimetric analysis indicated an increash@énmal resistance of modified starch due to
crass-linking reaction with non-chemical argon pias Modified and native starch was used as
water-based drilling mud additive for rheologicalidy. After hot rolling the muds in 12T,
desired reductions in both the viscosity (by 15%g #uid loss (by 30%) of modified starch mud

were observed.
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