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Arrhenius equation

E
k = Aex 0
p( RT)
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Condensation reaction of a-naphthaldehyde

and diethyl malonate 3}
oc m anc | C.H; AVAVAS f
0OC,Hs y
Heating methods Time-consuming Abortation rate Energy consumption
(min) (%) (KJ/mol)
Conventional heating 1440 44.7 4.9
Microwave heating 5 78 0.24

Microwave heating in chemical industry has shown a good advantage of
energy saving and emission reduction.
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Microwave treatment of sewage
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Mobile Microwave Assisted Biomass Pyrolysi/Gasification System
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B Thermal-runaway causes reactants
to be burned out.

B Inhomogeneous heating causes the
explosion during the reaction.
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Microwave Covalent Metallic bond lonic bond Hydrogen
photon bond bond
(2450MH2z)

107° eV 5eV 2.4eV 7.6eV 0.04~0.44eV




SCU

Molecular Dynamic Simulation

+ External microwave field:

|
135,280

E(t) = E, ., cos(wt)(08, + 08, +18,) e . '

H(t) = H,, sin(wt)(08, +1€, +08,) @ .

Intermolecular LJ potential function :

u; (r) = 4e; [(aij / r)12 —(aij / r)6] +0,q; / dre,r

SPC model parameters: Hydrogen bonding definition :
& /nm &;/[- fnol)| q(a) 1 Two water molecules are chosen as
) ) being hydrogen bonded distant O-O < 3.5 A
O 0.65 03165 -0.82

I — 0
H 0.0 i - 2 simultaneously the O—H...O angle< 30
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Hydrogen bond variation in microwaves

Probability Distribution
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J. Phys., Chem. A 2010, 774 1185—-1190

Dielectric Properties of V. V-Dimethylformamide Agueous Solutions in External
Electromagnetic Fields by Molecular Dynamics Simulation

LiJun Yang, KaMa Huang.* and XiaoQing Yang
Caollege of Electronics and Information Engineering, Sichuan University, Chengduw, 610064, P.R. China

Received: October 13, 2009; Revised Manuscript Received: November 18, 2009
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Variation of Na™ cluster in microwaves

+

Structure 1 Structure 2

Na* Cluster
Total binding energy:  E;=-19.2719959 au,
Total binding energy:  E,=-19.2719601 au,
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Electric conductivity of solution changed by
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Electric Conductivity in Electrolyte Solution under External Electromagnetic Field by
Monequilibrinm Molecular Dyvnamics Simulation

LiJun Yang and Kahla Hoang*

Collepe of Electronics and fnformation Engineering, Sichuan University, Chengdu,
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Measurement of small EC change

Electric fields, norm [V/m)

Electrode
Glass pipeline

Solution
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Measurement of small EC change
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. 10°C 16°C 22°C ' '
Concentration
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0.24 4
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‘:':: {070 gﬁ
0. -0.78 S
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Experimental evidence of a microwave non-thermal effect in electrolyte

aqueous solutions

Kama Huang.™ Xiaoging Yang, Wei Hua, Guozhu Jia and Lijun Yang
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Effective permittivity

_Na _N Py

: o Ne N .
Macroscopic polarization: 7= go(ae %+ 3T

D=¢,E+P=¢,(1+y)E

pé)

e=&0+y)=¢,+N(a, +o, +
O( Z) 0 (e [ 3kT




SCU

m%fmm%%

+ EHRIGIER T, T2BUIR%
AR, AR T Eﬁﬁ*&%ﬁ
LA OFN 6 + d O [8] I HL A T,
5 exp(—uE KT )dQRLIE
Lk, AT LA 2R 7 A -
SRy Vg ]

L~ Langevi nek L.




SCU

W R E

<*.

17 1 E U KT Cup R/ NEEEIR /N
R Gt 731 B B ) A Ak HoAS
Z g TR EAEH, ALI1E |
Ak 5 B2 AT AR T A L SR 2

2
p=_A
3kT

E=¢,(s, —1E




SCU

W R E

R4 R ZHUEM T, CRSH 47
T ANF3 £Bol tzmann 73 Ah o
N 7 % A 17 26 R 2
HIMES, R4 sEE & i)
I 3 N




W R E

S+ F— LRSI, da R ATE
. PA
B Causality

B [ inear superposition
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75 —

water-sim
» ethanol2%-sim
< ethanol3%-sim
= ethanol4%-sim
—— water-exp
—— ethanol2%-exp
—— ethanol3%-exp
—=— ethanol4%-exp

2.485

|
2.490

|
2.495

| ' | ' |
2500 2505 2510

Frequency/GHz

| ' | ' |
291 2520 2525
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Tmix % E(t)

Prix (1) = &, 5(1) * E(t) = Eol(t)

mIX

Horbr VIR E P sth RIS [A]

E t —(—+—)t
AP(E, t)— T ((CllLlA'FCgILlB)e +(Cu,+Cug)e T ]
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Microwaves penetrate into the media (2D) Microwaves penetrate into the reactien (2D)
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Simulation of microwave propagation In

Interface
4_- K= 6ns’ 4-:
_ 3-
2
4| g L
=z 0
2 O
Y 3
2]
| free space reaction -1
4- 4]
16 12 =% 4 o0 1 3 14 16 18 20 22 24 26
Z(cm) Time(ns)
(a) (b)

E distribution E with t(ns)
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Thank you for your
attention
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