18 4 Vol. 18,No. 4
2006 4 HIGH POWER LASER AND PARTICLE BEAMS Apr. ,2006
1001-4322(2006)04-0599-05
1.2 2 3 1
. b b
(1. , 7300005 2. 621900
3. 610065)
: s 17
10 mLL 3% (PVA) 20 ‘uL , 300 },LL 1700 ]AL
(GA), s s ,
) H 800 ]J.L )
TL639
[1-3] , s
, o , s (GA)
(PVA) , , o
(PAA) , PVA [ ’
Bl PVA ,
D) . £6-7]
1
1.1
( 195 000, 98%) ; ( 50%,0=1.124 g/cm®); (
36 % ~48%) ;CaCl, ( ) (100~500 pL, )3 (10
~100 pL, :05T3520) (1~10 mL, ) ($30
mm X2 mm, ) (KW-4A )
( ) ; ( )6
1.2
3% PVA 10 mL, , , 20 pL
1.3
3% PVA , ) 130
~140 r/min, , o
2.1
Caclg ) ) (40
x :2005-04-19; :2006-02-23
863
(1978—), ; ligingzhang07@126. com,



600

‘C,90% RH( D), 80 min
0,60]

0‘50' PV
A\"'

0.401

N 0.30 1

E f / PVA+GA

0.201

0101

Q T v M T J

0 1000 2000 3000 4000 5000
1/ min
Fig. 1 Change of water vapor mass

through PVA films and PVG films with time
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Fig. 3 Change of water vapor mass through PVG films
contained 700,750 and 800 pI. GA with time
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Fig.5 Change of water vapor mass through PVG films

contained 1 000,1 100 and 1 200 pI. GA with time
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Fig. 2 Change of water vapor mass through PVG films
contained 300,500 and 600 pI. GA with time
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Fig. 4 Change of water vapor mass through PVG films

contained 850,900 and 950 pI. GA with time
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Fig. 6 Change of water vapor mass through PVG films
contained 1 300,1 400 and 1 500 pI. GA with time
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Fig. 7 Change of water vapor mass through PVG
films contained 1 600,1 700 uL. GA with time Fig. 8 Relationship between permeability coefficient
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Table 1 Relationship between permeability coefficient of PVG films and GA content in PVG films
Vea/pl L/pm (dm/d)L/(107" g * pm * min™ ") P/(107 g+ ymeem™ + s« Pa")
300 4.7857 3.1355 1.581 3
500 5.777 0 3.515 4 1.772°9
600 4.998 3 2.270 0 1.144 8
700 5.599 8 2.159 5 1.089 1
750 10.783 7 10. 000 0 5.043 0
800 2.365 0 1. 364 2 0.688 0
850 5.180 5 3.424 1 1.726 8
900 4.720 0 1.917 3 0.966 9
950 5.563 3 2.992 4 1.509 1
1 000 4.463 8 2.3527 1.099 6
1 100 5.599 8 3.074 2 1. 550 4
1200 3.721 8 2.005 5 1.011 4
1 300 7.693 8 3.501 6 1.765 9
1400 5.717 3 2.664 0 1.343 5
1500 10.765 7 6.053 8 3.279 9
1 600 4.940 0 3.279 2 1.653 7
1700 8.040 8 4.924 2 2.483 4
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Study on gas-barrier properties of polyvinyl glutaral membranes

ZHANG Li-qing"*, LI Bo*, JIANG Gang®, WANG Zhi-guang'
(1. Institute of Modern Physics, Chinese Academy of Sciences, P.O. Box 31-57, Lanzhou 730000, China;
2. Research Center of Laser Fusion, CAEP, P.O. Box 919-987, Mianyang 621900, China;
3. Institute of Atomic and Molecular Physics, Sichuan University, Chengdu 610065, China)

Abstract: Gas-barrier material-polyvinyl alcohol (PVA) of multilayer laser microsphere was cross linked by glutaraldehyde
(GA) in order to improve the gas-barrier properties of microsphere. Different content of GA, from 300 pL to 1 700 L were add-
ed into the identical blended solutions of 10 mL, 3% PVA and 20 pL hydrochloric acid. Gas-barrier properties of polyvinyl glut-
aral (PVG) membranes was measured after cross linking reaction and permeability coefficient of PVG membranes was worked
out. Tt was found that PVG's permeability coefficient first decreases, and then increases, then keeps stead, at last increases with
the increase of GA content in PVG membranes . Moreover, when GA content is 800 pL, the permeability coefficient of PVG film
is the minimum with the best gas-barrier properties.

Key words: Polyvinyl glutaral (PVG) membranes; Cross linking reaction; Permeability coefficient; Gas-barrier prop-
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