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Functional Film Using Coated Fibers to Adjust Soil Moisture

( ( ) , 100083)
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ZHANG Jtfei, LIU Ming, XU Haifeng, HUANG Hua (Research Institute of Ecological
and Functional Material, China U niversity of Mining and T echnology, Beijjing 100083, China)
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Abstract: T he coating of fibers was prepared for water penetration through a film with polyvinyl alce-
hol and laminar inorganic material in different proportion. The combination between the coating and
fibers, and the fibers and matrix were analyzed through SEM and micrograms. T he characteristics of
water absorbability and dehydration of the coating were illustrated with DSC and T G curves. The rate
of water loss through W SCF( Water Storage and Controlled-release Film) was measured in environ
ments at different temperatures and with different moisture. WSCF was also used for the field test,
and the survival rate of afforestation was investigated. The results showed that the coating can im
prove the affinity between the fibers and resin matrix; the water penetration rate can be regulated by
varying the proportion of the coating material; WSCF can adjust the water penetration rate according
to the soil moisture suitable for plant growth in arid area; the survival rate of afforestation using
WSCF is increased by 20%~ 50%, and the amount of growth is also improved.
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Fig.1 SEM of raw plant fibers and coated fibers (a)fiber after degreasing;

(b) fiber with coating; (¢) surface topography of coating; (d) combination between fibers and resin matrix
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(a) 120 ;(b) 130
Fig.2 Combination between raw fiber at high temperature (a) 120
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Fig.3 Combination between resin matrix and fiber coated with P and T at high temperature
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Fig. 4 The relationship proportion of P T and the Fig. 6 The water loss of WSCF versus temperatures (area
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Fig. 8 Structure of fiber coated with water absorbing material
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1
Table 1 The survival rate of plantation in different region with WSCF

. . . . Survival rate Survival rate
Site Species of tree Group Tree age/a  Initial number Survival number
(first year)/ % (second year)/ %
Populus sim cnii Treatment group 2 1804 1763 97.7 95.6
Wulanbuhe Garr nigra var. italica
(Muench. ) koehne Control group 2 140 81 57.8 1.5
Populus simonii Treatment group 1 62 58 93.5 93
Sanjiazi
Carr Control group 1 62 54 87 67
Hippophae Treatment group 1 50 50 100 99
Eleshun rhamnoides
L. subsp. sinensis Rousi Control group 1 50 47 94 84
Pinus tabulae Treatment group 3 464 305 75 75
Qin gshuihe )
formis Carr Control group 3 400 236 59 32
Treatment group 1 500 475 95 94
Qingshuihe A sibirica
Control group 1 500 410 82 73
] ] Larix principis Treatment group 3 407 399 98 94
Qin gshuihe
rupprechtii Mayr Control group 3 400 341 85 74
Hip pophae rham noides Treatment group 1 500 490 98 98
Qingshuihe . . .
L. subsp. sinensis Rousi Control group 1 486 418 86 72
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