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Degradation Characteristics of Degradable Polylactic Acid Sand Barrier
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(1. International Center for Bamboo and Rattan , Beijing 100102, China; 2. College of Ecology
and Environment Science , Inner Mongolia Agricultural University, Hohhot, Inner Mongolia 010019,

China; 3. The Experimental Center for Desert Forestry, CAF, Dengkou, Inner Mongolia 015200, China)

Abstract: In order to understand the degradation characteristics of polylactic acid(PLLA) square sand barriers,
the PLLA square sand barriers paved for 3.5 years were investigated in different slope directions and at differ-
ent slope positions in the U Lan Buh Desert. Changes in the mechanical properties of the PLA sand barriers
were studied by means of yarn tensile test. Changes in loss ratio were weighed by electronic balance and
changes in surface morphology of sand barriers were described by environmental scanning electron microscope
(ESEM). Results are as follows: Compared with the original PLLA sand barriers, yarn breaking tenacities of four po-
sitions of the PLA sand barrier decreased differently with slope position ascending, and the order from low to high
was windward side, top side, leeward side and ground side. Loss ratios gradually increased from the bottom to the
top of the slope. The degradation of exposed section of the sand barrier was more serious than that of ground section.
Blastation and abrasion by wind flow is the most important factor to the degradation of the PLLA sand barrier,
ultraviolet irradiation is in the second place, and microorganism in sandy soil has the minimal impact.

Keywords: U Lan Buh Desert; polylactic acid sand barrier; degradation characteristic

(polylactic acid, PLA) el ,PLA
. . . , PLA . .
, CO, H,O0, . . ,
, S . PLA
N :PLA , s
s PLA .
s N N N (693 o

:2011-08-12 :2011-09-21
: ”(30771765)

, . E-mail: yuanweijie717@163. com,
s s s . E-mail; yuicbr@163. com,

(1986—), ( ). s
(1964—), ( ) s



108 32
PLA . PLA
, 1.4
R R R (10123 1.4.1 2010 9 (PLA
R 3.5a ), 2mX2m PLA
, i , ( . R
5.5a PLA N :
PLA )
i PLA C D,
, PLA o ’
. (
1 . ;
1.1 ( . ( 2).
( 3) ( 4), 1,2,4

39°48'14", 105°42'45",

o 7.6 C,
40.9 C, —3l.2°C,
72.1°C,=10 C 3247.1°C,
136 d, s )
119. 1 mm, 6—9 4 ,
2 372.1 mm, , s
3.1 m/s, 24 m/s,

(Nitraria tangutorum) ,

(Artemisia sphaerocephala ), ( Haloxylon
ammodendron) (Agriophyllum squarrosum)
1.2
PLA
, (C;H,0;)n, 16. 7 tex,
1. 25 g/cm?, §~10 cm,
PVC ,
PLA o
1.3 PLA
2007 4, 9
2 km N 3
, 1 mX1lm,2mX2m,3mX3m 3
PLA o

TR

1.4.2
QD)



3 109
. GB/T 3916—1997 , Sartorius
, , R BP221S (0.1 mg) , R
INSTRON 5848Q9170 PLA ,
s , 100 mm, 100 mm/min, ,
0540.1 cN/tex, 30 , o
(2) . 3.5a PLA PLA 5 cmt™ PLA
s PLA 5 cm ( 1 R
1 ~
80/78  80/79 80/90  80/90 80/87  80/90 80/78  80/77 80/83  80/85
: , N \ 3
77:(m1* km,) /m, X100% s 3
L gk o .
5 Ny °
(3) . PLA
X130 ESEM—FEG
s 2 000 5] 2
. ] 0
2 , 2 .
[15-16]
2.1 PLA ’ ‘
PLA . 3.5a pH ’
, PLA : .
. , N N 3 ,
( 3. s
o 3
20¢ - . " - x
‘g 16k . ,
5 12t , o
w5 :
ol PLA .
5 2 iy B 4
. 2.2 PLA
MRS WA RE T RSP R A
I . . x . 3.5a . .
‘;-ﬁ"' 16- 4 ’ b ’
% 12}
E PLA o ’
8.
% ° . 21.21%,
= 4 £ i i 4k . 12.2%. , ,
CORRRE BRRTH  EN BARTE RIS 19.89%., .
- REEN —— WA —S—HHAE —o—HWHMm —=FK{#H 19.5%, , 11.49%

3 PLA

b



110

32

SEHE%
; &

(=2

4

2.3

°

(ESEM)

ESEM

D

(2)

3
(4

(5

3.5 a
ESEM

PLA

5(a) PLA
5(b) 5(c)
ESEM

5 PLA
PLA ,
PLA
PLA
PLA 3~4 a

WRBHE WRART BT EARAT WA

o

PLA
3.5 a

b

PLA
, PLA

3.5a

3.5 a ’

PLA N

L ]

[1] Kricheldorf H R. Syntheses and application of polylac-
tides[J]. Chemophere, 2001,43(1):49-54.

[2] ; , .

[l +2007,23(9) :499-500.

[3] Huneault M A, Li H B. Morphology and properties of
compatibilized polylactide/thermoplastic starch blends
[J]. Polymer, 2007,48(1) :270-280.

[4] Wang Wenshou, Ping Peng, Chen Xuesi, et al. Polylactide
based polyurethane and it's shape memory behavior[ J]. Eu-
ropean Polymer Journal, 2006, 42(6) :1240-1249.

( 132 )



132 32
. . [J. ,1999,27(2) :148-1409.
: [5] ML :
i 1986.68-74.
(6] [M].
| ,2000.
’ [7] S
’ ’ . ,2005,19(3) :21-23.
(2) ’ [8] Choudharya O P, Josana A S, Bajwaa M S, et al. Effect
’ of sustained sodic and saline-sodic irrigation and applica-
’ pH ’ tion of gypsum and farmyard manure on yield and quality
. of sugarcane under semi-arid conditions[ J]. Field Crops
. Research, 2004,87(2/3):103-116.
(3) (9] ; ; ; [M].
,1993.
oI ) ’ [10] : : : ALA
(.
’ ,2008,17(6) :2407-2412.
, [11] s , s
o [l ,2003,12(4)
415-418.
L ] [12] : .
(1] ) ’ .o (7. ,2008,26
. ,2007,28(2) ; 68-71. (4):70-73.
(2] : (1. [13] , . .
»2000,21(5) :43-45. L1 »1999,18(1) :25-29.
[3] s . LIl [14] s ;
,2000,31(5) :199-202. 1. , 2005,
[4] . . ) 21(9):33-37.
( 110 )
[5] Bhuvanesh Guptaa, Nilesh Revagade, Jons Hilbom. Po- and the degradation of lactic acid-based stereocopoly-
ly(lactic acid) fiber: an overview[]J]. Progress in Poly- mers[ J]. Journal of Polymers and the Environment,
mer Science, 2007,32(4) :455-482. 2002,10(1/2) :53-58.
[6] . (PLA) [13] s s s [M].
[D]. : ,2009. : .2004.232-233.
[7] s . .. [14] Tomonori Ishigaki, Wataru Sugano, Michihiko IKE ,
[Jl. ,2009,29(4) :22-25. et al. Effect of UV irradiation on enzymatic degrada-
[s] s , , .PLA tion of cellulose acetate[ J]. Polymer Degradation and
[l 52010,8(4):90-94. Stability, 2002,78(3) :505-510.
[9] , , . .PLA [15]
L1l .2010, 36 [D]. ,2003.
(4):1-4. [16] s s P
[10] , , . . ,2008,29(8) ;16-18.
[Jl. ,2006,20(8) :64-68. [17] s s , . —L— / B—
[11] Yutaka Tokiwa, Buenaventurada P Calabia. Biodegrad- [1].
ability and biodegradation of poly (lactide) [J]. Ap- ,2006,20(5) :76-80.
plied Microbiology and Biotechnology, 2006, 72 (2): [18] s , , .PLA PLA
244-251. . ,2004,20
[12] Alauzet N, Garreau H, Bouché M, et al. Earthworms (6):20-23.



