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Fig.1 Effect of initial pH on adsorption of congo red
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Fig.2 Effect of salt concentration on

adsorption of congo red
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Fig.3 Effect of initial concentration and

temperature on adsorption of congo red
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Tab.1 Langmuir and Freundlich isotherm constants for the adsorption at different temperatures

BB ®E /K

298 308 318 298( k)
K/(L-mg™") 0.1953 0.087 4 0.050 9 0.0129

Langmuir g, (mg-g™") 14,77 21.14 25.92 6.99
-8l R’ 0.8352 0.868 0 0.912 7 0.927 8
X 2.800 5.315 5.271 0.2225
K, 5.936 6.244 5.821 0.484 9
Freundlish 1/n 0.1828 0.233 2 0.273 8 0.439 4
R R 0.975 1 0.990 6 0.994 0 0.9020
X 0.423 8 0.3778 0.359 1 0.302 1
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Fig. 4 Effect of contact time and initial concentration

on adsorption of congo red
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Tab. 2 Pseudo-second-order model kinetic constants

for the adsorption at various initial concentration

- C,/(mg-L™")
40.93 120.83  161.08
E,x10°/(g - mg™' +min"') 0.77 0.33 0.29
Gecnc/(mg-g™") 13.04 20. 81 22.62
R? 0.9865 0.9945 0.9955
X 0.1014 0.1097 0.1102
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Fig. 5 Intra-particle diffusion model plot at
various initial concentration
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Tab. 3 Intra-particle diffusion model kinetic

constants for the adsorption

- C,/(mg-L7")
40.93 120.83  161.08
ky/(mg-g™' -min™') 0.6334 1.0024 1.1443
C/(mg-g™") 0.0317 -1.6607 -2.629 7
R 0.9990 0.9970 0.998 2
ky/(mg-g ' min~') 0.3090 0.4815 0.5052
C,/(mg-g™") 43187 5.5425 6.060 6
R 0.9932  0.9990 0.9996
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Numerical Simulation on Heat Transfer and Flow Resistance
Characteristics of Spirally Fluted Tubes

WU Jin-jing', CAO Kan’, WEI Xin-li’

(1. School of Sciences, Lishui University, Lishui 323000, China; 2. Key Laboratory of Process Heat Transfer and Energy Saving
of Henan Province, Zhengzhou 450002, China; 3. School of Chemical Engineering and Energy, Zhengzhou University, Zheng-
zhou 450001, China)

Abstract: A comparative numerical investigation was carried out for heat transfer and flow resistance charac-
teristics of smooth tube and 7 spirally fluted tubes with various structural parameters. This paper pointed out
that the improvement of the synergy of velocity and temperature fields enhanced the heat transfer of spirally
fluted tubes. The main influence factors of heat transfer and flow characteristics of spirally fluted tubes were al-
so analyzed in the paper, such as Reynolds number, fluted depth, pitch and bowls radius. The results show
that at the same flow rate and pitch, with the increase of fluted depth, heat transfer improves gradually, and
the flow resistance also increases. And then at the same flow rate and fluted depth, with the smaller pitch, the
more obvious separation of the fluid boundary layer, which leads to the improvement of heat transfer and the
increase of flow resistance. Bowls radius has a little influence on heat transfer, but it has a great impact on
flow resistance.

Key words: numerical simulation; spirally fluted tube; heat transfer enhancement; field synergy principle
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Study on Congo Red Adsorption with Ethylenediamine Modified Sawdust

ZOU Wei-hua, LI Ke, GAO Shuai-peng, BAI Hong-juan

(School of Chemical Engineering and Engineering, Zhengzhou University, Zhengzhou 450001, China)

Abstract: The potential feasibility of ethylenediamine modified sawdust as the adsorbent for removal of anionic
dye of congo red from aqueous solution was investigated. The experiments were carried out as function of pH,
salt concentration, temperature, initial concentration and contact time. The results show that the sawdust mod-
ified with ethylenediamine made the adsorption capacity of congo red increase. By functionalizing, the adsorp-
tion capacity (g,) of sawdust for congo red was increased from 6.99 to 14.77 mg/g at 298 K. The equilibri-
um data agreed well with the Freundlich model. The pseudo-second order and the intra-particle diffusion mod-
el were used for discussing the kinetics and mechanism of adsorptioﬁ of congo red. The adsorption of congo red
can be devided into two phases: membrane diffusion and particle internal diffusion. The best desorption meth-
od for saturated sawdust was NaOH.

Key words: ethylenediamine; sawdust; congo red; adsorption; kinetic study; regeneration



