YV—\\".upup (5% @\.:J o)Lo.{;'a) \Fe Y )\.@4 —dj‘ 0)\.0.3 —rb..\.é.a Jw c:\}n g )3 KB gs\.hu\.:.l'\—)é

Sgo g 30 gl ST

ma.iaumajlesi.ac.ir

b 0ol ygua 50 JSo dunS T /0T Jlow 36 50 19,5 dunST 60 ol i il
13e= ) FU e S0 & ol

s ple pladl ! Gyl (s yhnn Sl

g3y Ao ol et e oMl 5T olKtils Ly ay ¢ and oy 05,5 —)
Oyl bl iz oDl of5T oKzl bl Cazs axly ¢ ¢ o (oo 00SCils =¥
oauSs Allis eleMbl
Gl ol &G Sl U&;\ WSalS Jgloes 5 T ladshoms b olard (oDl oslizal I 56 O & e AAERVERVAR Ot P
LS55 I ol plail (slr ks oslizal o S eST63 58 i T3 JSEeST 3 UL T b SVl 56 30 ) VIOV b dy
Olgen 3 p e JEH sl 5 0kd 2l codkdy G STV OT o 51 ol 050 & sl Sl bl &5 S sos <0 1Sl ks
2o5m alites s ol OS5 g 53 0 SN LT3 D3 U S5 ST S e Sl S B F N F g p 25 m Jho 5
b 5 Y o n o 5 4 el Jlab o3l 03330 5 035 52 ST JSG ST S5 6 o8 13 0L gl ks 4 5,13 o S5 old 5
H3 4 8 Sl 58 5 ol 4 Lo YU 5B Sl sl 1y e el 5 0t S ST D05 b e (S SN );:Lj:
\LTMJJL:.»)JU););L)'{;.)J\?M)‘:»L;M)AYV' U_;il;\%ye,g,gd\,,,\.:g;\?;)l,sj;uch“ﬂ&hs)\ﬁ%m o b

5B 555 S 53 S8 D55 5L (sl Jlw 56 L S AnShies e sy g JU LS e dty b 0l Jle &

s p 4 3 5 w5l S AnSTi65 S p o S s o mnind (51 (2 ey 6 55 sl 3 o stalie s ys o) D3

Ot 5 Sl UX Sl 28 ol )1 Jute g1y Soleslons (gllast liie &7 51> O gl i e Jl 56 g5 5 0L m5) 3 aU

5t i |y AT s plin 5 L il o St

Bubble Absorption Enhancement in Water-Based Nanofluids Using Nickel Oxide Nanoparticles in the

Presence of Surfactant

Danial Jafari Farsaani', Elham Ameri?

1- Department of Chemical Engineering, Shahreza Branch, Islamic Azad University, Shahreza, Iran.
2- Department of Chemical Engineering, Najafabad Branch, Islamic Azad University, Najafabad, Iran.

Article Information

Abstract

Original Research Paper
Doi:
20.1001.1.24233226.1401.16.1.1.8

Keywords:

Nanofluid

Nickel Oxide Nanoparticles
Ceramic

Gas Absorption
Corrolation

To solve the problems caused by the use of chemical solvents such as amine solutions and caustic
solution, a single bubble adsorption tower was used to investigate the effect of water-based
nanofluids with nickel oxide nanoparticles on the CO, adsorption process. CO, was introduced as
single bubbles from the end of a column, and the mass transfer coefficients and adsorption rates
were investigated. The results showed that nickel oxide nanoparticles are hydrophobic and the
addition of surfactant to nanofluid increases the surface electric charge of nickel oxide
nanoparticles and increases the surface polarity for gas absorption. In this way, carbon dioxide gas
is absorbed on the surface of nanoparticles due to its very polar nature, and this phenomenon
increased the amount of gas absorption in the nanofluid by 270% compared to the base fluid.The
maximum mass transfer flux for adsorption of CO, with nanofluids containing nickle oxide
nanoparticles was observed in the weight fraction of nanoparticles of 0.1%. To investigate the
effect of important parameters on the mass transfer process in a single bubble tower, the
parameters of nanoparticle weight fraction, gas injection nozzle diameter, with different levels
were investigated. Finally, an experimental relationship was presented to estimate the mass
transfer coefficient of CO; gas, which is a function of the flow regime and microscopic structure
of nanoparticles. The results showed that the amount of computational error for the proposed
model is less than 20% and this model can estimate the laboratory results with a suitable
approximation.
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