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Characteristics Evaluation of the Multifunctional Sand—fixing and Water—-maintaining Polymer

ZHANG Jian—feng', YANG Jun—cheng',ZHANG Fu-dao', JIANG Hui-min', LIU Xiu—mei*, WANG Yu—jun',ZHANG Jun'

(LInstitute of Agricultural Resources and Regional Planning, the Chinese Academy of Agricultural Sciences, Beijing 100081,China; 2.Soil
and Fertilizer Institute, Jiangxi Academy of Agricultural Science, Nanchang 330200,China )

Abstract: Desertification of lands is one of the most serious ecological problems in China. Three mature methods, namely engineering sand -
fixing, biological sand—fixing and chemical sand—fixing, can be applied to control and recover the desert. Former two not only take time and
effort but also capital intensive. Therefore, chemical approaches aim at sand—fixing, water—maintaining and nutriments— offering have been an
alternate option. In this paper, three types of multifunctional sand—fixing and water—maintaining polymer( humus—plastic polymer, plastic—
starch polymer and air-slake coal polymer), which could provide nutriments, fix sand, preserve water, remediate soil and recover desert, were
made from the air-slake coal and the abandoned plastics by liquid chemical method, emulsification, high velocity cutting method and mixing
in non—homogeneous solution. The characteristics of the polymers such as particle size distribution, viscosity, anti—press intension, freeze—
thaw capacity, aging capacity and anti-windy capacity was analyzed to select one polymer with excellent sand—fixing and water-maintaining
characters. The results indicated that all three types of polymer not only decreased water evaporation under no vegetation, for example, in 15
days the control evaporated 99.8%, while three types polymer evaporated 98.2%, 98.1% and 97.4% in 50 days respectively, but also in—

creased moisture content with vegetation, for example, after 60 days of seeding, water content in soil was 8.33% ,14.33%,15.45% and 16.35%
respectively. And air—slake coal polymer was the best one with integrated analysis as follow: the diameter of the particles was in the scope of
20 nm to 60 nm, the anti—press intension of concretion was 5.30 MPa to 16.10 MPa, and the effect of anti—gelation and anti—weathering were
significant. Additionally, the function of anti-wind erosion was strong, for that no dust and erosion occurred when the wind blown continuously
at 25 m-min™ for 30 min and 30 m +min™" for 5 min, respectively. Therefore, air—slake coal polymer was the optimum one to provide nutri—
ments, fix sand, preserve water.

Keywords: air—slake coal; mixing in non-homogeneous solution; sand—fixing and water—preserving; anti—wind erosion
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Table 1 Characteristics of the air-slake coal polymer

YE| ZUIRe KRR
AR % B B R
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IKIEPE By e
K% (Fr—4 R, Pas) 20~22
pH{H 7.0
R fnm 20~100
FarE M (-10~70 C) TCUTLTE
R4 (F,20 C) 6

(N.P,05.K;0)/% N 2.0%,P,05 1.0%,K,0 1.0%
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Figure 1 TEM photograph of air-slake coal (x40K)
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Figure 2 Particle size distribution of the air-slake coal polymer
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Table 2 The effect of concentration and temperature on the

viscosity of the air—slake coal polymer

B & 1% 0 20 °C 40 °C 60 °C
1.0 5 3 2 1
5.0 9 7 5 3
10.0 16 12 10 7
15.0 22 16 14 11
20.0 28 21 18 14
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TRU6 FH B2 B R A 10%; A kKR ke 5 4,1
hABEZR 20cm T2,
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B Z T (20~25 °C )Y 7 d, B M BHE )
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Table3 The anti-press intension of the multifunctional sand—fixing

and water—maintaining polymer

[V PRI 24 Gy Fldd/g-em™  HURHRIE/ Mpa
HAS 1 0.3 6.36
2 04 9.45
3 0.5 15.90
PS 4 03 5.30
5 04 8.52
6 0.5 13.05
HAS+PS 7 0.3 6.15
8 04 9.83
9 0.5 16.10
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MR 5%, M dE— 2B 40 o 2R S v il , A ML v
28 AR VRl R A P B R B4,
(R UL, ABIEFE Y 3 Ff VAR AP AR il BB
2.1.6 it EikPERE

2R ARG H P 5 AR i 2 PR T 00 4
(£ 5)FM, Lt SRAMR I E LIRSS, BRI AR
W I T R B R AR Ak (AR A R, b
JRN 0%~1.9% , BT EIREB IR N 0.2%~4.7% , T¢
WRRI B EINEY AR, SR TR P
et
2.1.7 RIS

R A ALk T VDAL M, b Y 4 VAR
FRERSTHIME, AMEK 35 em. 9588 35 cm, N 30

emx30 em, JJENE 4.0 em, JE ARMJE 5.0 cm, AbFH 2
A IR - IR 7 SRR R B VK5 s R 2T
REREVDERIK T o A Lk 2 o VAR K 0 K B¢ 5
5, W TV B, 040 grem 2 (BEVR) , CE:
24 h, 7EXGE 15.25 memin™ LK 30 min, X 30
m-min” WX 5 min, B4 WL R K KIS | 56 2%
FERZE VD PR FBT AU BE A 2458
2.2 SINEEREIDRAKFIRAKRR
2.2.1 JoFbE 48T B ROKRCR

Mt - ke AP ISR S, e R ST, s BRK
/NFE 8 um DL KA AR AR S 3E A, i A [ Vb AR K
WG , T HAD R R H B AR 7E 100 nm 2Z P9, bR
T 5URRLZE LB Z AN, VMR K R A A
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Table 4 The freeze—thaw experiment result of the multifunctional sand-fixing and water-maintaining polymer

- - [ KR % SRR R /%
20K 4% 61K 81K 107K 121K 20 4 61K 8K 107K 121K
HAS 1 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 25 -3.8
2 0.4 0.0 0.0 0.0 0.0 0.0 0.0 29 -43 -5.6 -6.7 -7 -85
3 0.5 0.0 0.0 0.0 0.0 0.0 0.0 -33 -4.8 -6.9 -15 -8.8 -92
PS 4 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
5 0.4 0.0 0.0 0.0 0.0 0.0 0.0 -05 -0.8 -12 -19 2.4 -3.0
6 0.5 0.0 0.0 0.0 0.0 0.0 0.0 -0.7 -0.9 -12 -2.1 -28 -36
HAS+PS 7 0.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 -1.6 -23 -2.7 -3.1
8 0.4 0.0 0.0 0.0 0.0 0.0 0.0 -32 -3.8 -43 4.8 -7.4 -83
9 0.5 0.0 0.0 0.0 0.0 0.0 0.0 -55 -6.8 -72 -8.7 95 -10.2
=5 YRR RAFIRERGZUINEER
Table 5 Aging experiment result of the multifunctional sand—fixing and water—-maintaining polymer
. - i g onn® R % SR % —
100 h 200 h 300 h 100 h 200 h 300 h
HAS 1 0.3 0.6 0.8 1.4 1.2 1.5 1.8 NS, NI P
2 0.4 0.3 0.5 1.0 0.9 1.1 1.6
3 0.5 0.2 0.5 0.7 0.7 0.9 12
PS 4 0.3 0.5 1.1 1.3 2.0 3.4 4.7 i RAMEH T A
5 0.4 0.5 1.4 1.9 1.7 1.9 2.1
6 0.5 0.3 0.5 0.8 1.7 1.8 2.5
HAS+PS 7 0.3 0.4 0.3 0.5 0.6 0.9 1.3 B M IMNE TR
8 0.4 0.3 0.2 0.5 0.5 1.0 1.0
9 0.5 0 0 0.2 0.5 1.3 1.1
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Table 6 Water evapeoration of the soil without vegetation
TKIYFHE RN %e
b3 - AR I%
5d 10d 15d 20d 25d 30d 35d 40d 45d 50d 55d 60 d 65 d
xR 55.5 40.3 4.0 — — — — — — — — — — 99.8
HAS 9.0 10.2 10.3 10.4 10.6 10.6 10.4 10.0 9.7 6.9 — — — 98.1
PS 75 8.0 8.4 8.7 8.2 8.5 8.1 8.5 8.3 8.0 8.1 7.9 — 98.2
HAS+PS 72 7.5 7.7 7.6 7.6 7.5 7.5 7.7 7.7 7.6 7.5 73 7.0 97.4
%7 MESHTHREKE
Table 7 Water content of the soil with vegetation
LK% B
sl RIS
e 10d 20d 30d 404 50 d 60 d
CK 19.50 16.12 15.17 14.66 12.50 10.53 8.33 57.28
HAS 19.50 18.12 17.66 16.88 16.43 15.75 14.83 23.95
PS 19.50 18.35 17.95 17.23 16.84 16.00 15.45 20.77
HAS+PS 19.50 18.80 18.04 17.56 17.10 16.75 16.35 14.10
2Rl

AEFR 50 d BitFE A 98.1% ., NALBEL T REF VMK
FIAbER65 d Bt % 97.4%., WAL L D REETMEK
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Ay R BRI B R 3.38% . ¥ RE— U By VR B 4 ek B
1.38% | JE MR- EHE R Y AL 1.15% , i XA B2
It BV ARG b BE A HEK A3 0 R A, R KRR
FEH 0.70% ., X HEK A0 5 0 17.33% JBE-VE K
TRIBEYIALHE 7.08% | JEHE IR - SRR B Y ALFE 5.90%,
AR Z2 Ty B 1 V0 £ K 550 A B A 6K o 45 2 R i
1%, 7 3.59% ., ULIATE R A ROR H TR UL 2 Dy fig
VR IK S AR IR R fe -, B A R — YRR R Pk
Z L ILUCR R -TERR R Y . MG BRI AK E
TEREHEIN, - HOK R RN, £ 0B+ K
R RR, B R FRE RS 60 d, X IR DR -TE Ky
TRRY) SRR - RN R Y 2 D Re VAR KR b
PR A 3 b B K B 43 5 R 8.33% (14.83% (15.45%
16.35%, 3 Ffr{ 7K 1) Ak 3 4 39 55 /K b Hy e it oo o)
MR 2 f5 At

JEHEIR-PERHR Y . MR- TR IR R Y AN AL
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