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Abstract:  With n-octadecane, methyl methacrylate and chitosan as the co évial, inner shell and outside shell

were made by in-situ polymerization

respectively, the double-shell phase change and humidity storage micro-c
and emulsion interfacial polymerization method. Combining the upi sign and radial basis function neural net-
mount., initiator amount, phacoemulsification

time and mixing speed) on partlcle size distribution of doubl phase change and humidity storage micro-capsules

work, the effect of parameters (i. e. emulsifier amount, co- cn&%

zc distribution of double-shell phase change and humid-

e results show that radial basis function(RBF) neural
network has the best approximation effect when “Sptead” is 0. 55. To obtain optimal uniform particle size distribu-
tion for double-shell phase change and humidity storage micro-capsules, the preparation parameters are identified as
follows: emulsifier amount to be 3. 58wt % , co-emulsifier amount to be 0. 53wt % , initiator amount to be 1. 86wt % ,

1

phacoemulsification time to be 11. 35 min and mixing speed to be 632 remin '. On the base of the above preparation

parameters, dio is 3 352.0 nm, ds is 4 474.9 nm, do is 6 108.4 nm, and the measured value of dyy — dio is
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2 756.4 nm. Therefore, the measured value agrees well with the predictive value (relative error is 2. 69%). In the

case of relative humidity between 35% and 65% .,
0.0547 geg ' and 0.1259 g+ g ',
78.45 Jeg ',

Keywords :

the equilibrium moisture content is obtained to be between

phase transition temperature is 28.87°C and phase change enthalpy is

laser particle size; radial basis function neural network; double-shell phase change and humidity storage

micro-capsules; uniform particle size distribution; prediction method
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Table 1 Factors and levels of U"i}l\“ experiments of double-shell phase change and humidi

!. a e mlcro—capsules

Factor ) Level (\(O>

NN ! 2 3 A 5
Emulsifier amount/wt% N oA 1. 00 2.00 3.00 \9) 1.00 5. 00
Co-emulsifier amount/wt% B 0. 20 0. 30 O % 0. 50 0. 60
Initiator amount/wt% C 0.50 1. 00 +t 2. 00 2.50
Phacoemulsification time/min D 3. 00 6. 00 @ 9. 00 12.00 15. 00
Mixing speed/(remin ') E 250 5000 750 1000 1250

Note: Double—Shell.

Table 2 Uniform design and particle size distribution @

=2 il;.ﬂfﬁ""'ﬁ%;iﬁ‘&ﬂ&%&’]%\&uﬁ&h BNt

e-shell phase change and humidity storage micro-capsules

<\V A4
NN

Factor Particle size distribution/nm
NO- A B C D E d ds d do—d
90 50 10 90 10
17 1. 00 0. 30 1. 50 12. 00 1250 8333. 3 4422.7 2468. 3 5865. 0
2% 2. 00 0. 50 0. 50 9.00 1250 7614.1 4671. 2 2930. 7 4683. 4
3% 3. 00 0. 20 2. 00 3. 00 1000 8226.6 4790. 0 2888. 2 5338. 4
4% 4. 00 0. 40 0. 50 15. 00 1000 12632. 2 4559. 8 1671. 2 10961. 0
5% 5. 00 0. 60 2. 00 12. 00 750 8694. 6 4376.9 2429.3 6265. 3
67 1. 00 0. 20 1. 00 6. 00 750 8187. 2 4591. 4 2736. 8 5450. 4
7% 2.00 0.40 2.50 3. 00 500 8143.9 4264. 8 2363. 7 5780. 2
8% 3. 00 0. 60 1. 00 15. 00 500 6527. 6 4364. 3 2969. 5 3558. 1
9% 4. 00 0. 30 2.50 9.00 250 6718. 8 4604. 9 3195. 8 3523.0
10% 5. 00 0. 50 1. 50 6. 00 250 9096. 8 4537.1 2388. 9 6707.9

Notes: djo— When the cumulative 10% volume fraction of particle size; d;5

—d,

When the cumulative 90% volume fraction of particle size; dgo

cumulative 10% volume fraction of particle size.

o—When the cumulative 50% volume fraction of particle sizes dgo—

os—Difference between cumulative 90% volume fraction of particle size and
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Table 3 Approximati

error of radial basis function neural network c@g to different “Spread”
o)

Spread=0. 35 Spread=0. 55 Spread=0. 95

Measured dict dicti W dict
NO.  value of Prle 1ct1fve Relative Prle IC:IIVE Relative ! X Relative Prle 1Ct1fve Relative

ds ’d /nm value O 0 value O C 0 value O 0

o doo —d1o /nm err()r/ A dyo _dlo/nm err()r/ 90 dlo/nm err()r/ﬁ dyo-dro /nm err()r/ﬁ
17 5865.0 6078. 5 3. 64 5895. 4 % \) 5963. 3 1. 68 5695. 4 —2.89
2% 4683. 4 4904. 6 4.72 4634. 2 8.5 —2.03 4456. 3 —4. 85
37 5338. 4 5478. 6 2.63 5356. 8 % 0. 34 5467.3 2.41 5489. 8 2. 84
47 10961. 0 10563. 2 —3.63 10856.@ —0.96 11180. 9 2.01 10667. 2 —2.68
5% 6265. 3 5939.1 —5.21 6295.9 0. 49 6152. 5 —1.80 5958. 5 —4.90
67 5450. 4 5283.4 —3.06 5412.1 —0.71 5388.2 —1. 14 5232.7 —3.99
77 5780. 2 5631.3 —2.58 5827.3 0. 82 5585. 8 —3.36 6010. 6 3.99
87 3558. 1 3448.5 —3.08 3587.5 0. 83 3614. 2 1.58 3673.4 3.24
97 3523.0 3397.7 —3.56 3511.7 —0.32 3487. 4 —1.01 3399. 5 —3.51
107 6707.9 6889. 6 2.71 5895. 4 0.52 6648. 5 —0. 89 6845. 1 2.05
4 BRUINESGNZHETHEMRENS ZSH., MUESZNE
Table 4 Preparation parameters, predictive value and measured value of double-shell phase change and
humidity storage micro-capsules with optimal uniform particle size distribution
Factor doo — d1o/nm
= ; Am Relative error/ %

A B C D E Predictive value Measured value
3.58 0.53 1. 86 11. 35 632 2830. 5 2756. 4 2.69
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H o doy—do SEMAE R 2 756. 4 nm, X FE doy —dyo T [12]
{H 2 830.5 nm, HIXJIRZEN 2.69%,

(4) Fe 39 590 BE 43 A WU AR A8 it 1 Ao e 98 LA
B S P i 0 R0 D P 8 5 A AR R T M e B A R X
JEh 3500 ~65% Z& A T Y- & W & Ol 0. 0547 ~
0.1259 g=g ', MBI N 28.87°C, AL K

78.45 J/g. [13]
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