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Experimental Study on Evaluation and Control of Ultraviolet Resistance of Sand
Stabilized with Organic Slurry Containing Hydrophilic Polyurethane

Zhiren Wu™, Kentaro Iwasurra ™™, Zhishen Wu™** and Hirondo Inacak: ™

Slurry scattering technique has been widely accepted to fix moving sand. By using organic slurry that has high
water retention capacity, it seems that the vegetation on the desert may be realized. However, the organic material in
the slurry, for example hydrophilic polyurethane, is easily decomposed by ultraviolet irradiation. In addition, the
strength of ultraviolet ray is extremely strong on the desert. This paper is to examine the ultraviolet resistance of
sand stabilized with organic slurry containing hydrophilic polyurethane in terms of its strength and decomposition
rate. Ultraviolet resistance of the stabilized sand is improved by the addition of emulsified asphalt. Although all the
asphalt emulsions used in the experiment have similar improving effects, the nonion emulsified asphalt is considered
to be one of the best solution due to its neutrality. It is confirmed that the nonion emulsified asphalt is one of the best
solution with neutrality. Moreover, the ultraviolet resistance of the stabilized sand can be controlled by changing the
mixing ratio of emulsified asphalt. By mixing the emulsified asphalt in the slurry with the ratio of 5%, 6-8%, and 9%, the
weight loss rate due to the ultrasonic irradiation was 1.5-1.8times, 2.1-5.4times, and 4.7-18.2times smaller respectively.
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Table 1 Summary of test soil stabilized with hydrophilic

polyurethane and emulsified asphalt.

Mass content | Type of | Mass content
No. of hydrophilic| emulsified | of emulsified
polyurethane | asphalt asphalt (%)
(%)
P3%-A0% 3 None None
P5%-A0% 5 None None
P5%-APR2% 5 PKR 2.0
P5%-APR2.5% 5 PKR 2.5
P5%-APR3.3% 5 PKR 3.3
P5%-APR5% 5 PKR 5.0
P5%-APR6% 5 PKR 6.0
P5%-APR7% 5 PKR 7.0
P5%-APR8% 5 PKR 8.0
P5%-APR9% 5 PKR 9.0
P5%-APR10% 5 PKR 10.0
P5%-APK5% 5 PK3 5.0
P5%-APK6% 5 PK3 6.0
P5%-APK7% 5 PK3 7.0
P5%-APK8% 5 PK3 8.0
P5%-APK9%% 5 PK3 9.0
P5%-AMK5% 5 MK2 5.0
P5%-AMK6% 5 MK2 6.0
P5%-AMK7% 5 MK2 7.0
P5%-AMK8% 5 MK2 8.0
P5%-AMK9% 5 MK2 9.0
P5%-AMN5% 5 MNI1 5.0
P5%-AMN6% 5 MN1 6.0
P5%-AMN7% 5 MN1 7.0
P5%-AMN8% 5 MN1 8.0
P5%-AMN9% 5 MN1 9.0
P2%-AMN7% 2 MN1 7.0
P3%-AMN7% 3 MN1 7.0
P4%-AMN7% 4 MN1 7.0
P6%-AMN7% 6 MNI1 7.0

P5%-A0%

T

P5%-AMNS5%

| P5%-AMNS8% |

P5%-AMN7%

==

P5%-AMN9% |

P5%-AMNG6%

Fig. 1 Test Soil Stabilized with Hydrophilic Polyurethane
and emulsified asphalt, MN1.
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Fig. 2 Accelerated ultraviolet irradiation testing
machine (Solarbox1500e®).

30

P3%-A0%
P5%-A0%
P5%-APR2%
P5%-APR2.5%
= = = P5%-APR3.3%
= = = P5%-APR5%
----- P5%-APR10%

25

Weight loss (%)
o8

=

0 50 100 150
Ultraviolet irradiation time (h)

Fig. 3 Relationships between ultraviolet irradiation
time up to 125h and weight loss of specimens with

PKR.
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Fig. 4 Relationships between ultraviolet irradiation
time up to 424h and weight loss of specimens with
PKR.
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Fig. 5 Relationships between ultraviolet irradiation time
and hardness degradation of specimens with PKR.
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Fig. 6 Relationships between ultraviolet irradiation time

and hardness degradation of specimens with PK3.
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Fig. 7 Relationships between ultraviolet irradiation time
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Fig. 8 Relationships between ultraviolet irradiation time

and hardness degradation of specimens with MN1.
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Table 2 Weight loss of specimens at ultraviolet irradiation

time of 168h.
Content of emulsified asphalt (%)
Type of
emulsified 5 6 7 8 9
asphalt
Weight loss (%)

PKR 11.2 3.7 4.7 44 3.7

PK3 11.9 6.8 8.4 57 1.1

MK2 133 8.7 9.0 9.0 23

MN1 113 9.3 9.7 9.7 4.3

n, 727 7L bFLAI 5% IRE T 11.2 ~ 13.3%, 6 ~ 8% I
BET3.7~97%, ZTLT9%ET11~43%, ZLT,
T AT 7 FAFERA L GOREBIKE bR T, Zh?
56 ~ 69%, 19 ~48%, Z LT, 6~ 21% (=l & h T
BO, HAKERY L2 VEEEEDAERR A7) —D
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EMTEZz, 72720, AWIFRIERERIN 2288912 & D 56
MTOMEHIHE->THD, SHOWNZET, K RBIH
TOMET EATVY, DL O SR % & 0 S EHICRGE S
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E DO AR E A T 3 & AT OB R & Fig. 9,
Fig. 10, Z# LT Fig. 11I1Z73F. ZhooR &k, 72
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RIS DMK T ¢ AR S, 727 7L MEL
HIIREE AR 2 DNNE ERBEIE O FEIVNE L AT
2K9ICRAB. 72720, RBARONES 2B D/NEL,
RIS OIS TREA2 L DBMLTL 2L 2 215#HN7T
L& 5720, IEMEICRIMHE 2 H1E T & &< & 2@
ZZ TR E NIz,
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Fig. 9 Relationships between ultraviolet irradiation time
and hardness degradation of specimens with PK3.
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Fig. 10 Relationships between ultraviolet irradiation time
and hardness degradation of specimens with MK2.
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Fig. 11 Relationships between ultraviolet irradiation time
and hardness degradation of specimens with MN1.
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