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Fig 1. Basic structure of Guar biopolymer [10]
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Table 1. Cumulative frequency for winds with different speeds (m/s) for 2018 -2019

)Lv C,&Jw
<18 <16 <14 <12 <8 <6 -
Wind speed
(M)J) S LS"\)‘.)'Q
99.9 99.8 99.3 99.2 97.5 94 Cumulative frequency

(in percent)
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Fig 2.A: Prepared soil sample before treatment, B:Samples after treatment, C: soil surface after drying
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Table 2. Average erosion of treated samples over average erosion of untreated samples

(Aep,3) Aol lad sad il b Lo 5 5 Cond 0 lad (SLAL 903 ialu 3 Lo g2

/)3l copm (@D o0 2 3 (b poe 03ls ) le

Average erosion of treated samples over average erosion of untreated Wind speed  Application rate per square meter
samples (in percent) (m/s) (gr)
1.036 7 0.2
0.879 7 0.4
0.110 8 0.8
0.016 8 1.0
0.018 9 1.0
0.023 10 1.0
0.048 11 1.0
0.068 12 1.0
0.090 15 1.0
0.035 15 1.2
IS g g 05 VY b odd Jlas Sakigui sl 3k Bi5 eSS s ¥ i
Table 3. Wind tunnel complementary results for samples treated with 1.2 gr/m? Guar
(ho)3) dals glac sad (hlo b Javs gt 4y S 0l et (Sl pod halos b Lo s (m/s) s
Average erosion of treated samples over average erosion of untreated samples (in percent) Wind speed (m/s)
=0 8
~0 9
0.004 10
0.009 11
0.020 12
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Fig 4. Mean and standard deviation diagram of soil erosion per square meter for different application rates of Guar
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Table 4. Descriptive statistics

IS b pas e3le Ik PRGN oSl Sl Gl ol

Guar Application Rate Wind Speed Mean Std. Deviation N
10.00 0.0867 0.01155 3

11.00 0.1800 0.02646 3

1.00 12.00 0.2900 0.03606 3

15.00 0.4033 0.01528 3

Total 0.2400 0.12563 12

10.00 0.0167 0.00577 3

11.00 0.0333 0.00577 3

1.20 12.00 0.0833 0.01528 3

15.00 0.1567 0.03055 3

Total 0.0725 0.05879 12

10.00 0.0517 0.03920 6

11.00 0.1067 0.08214 6

Total 12.00 0.1867 0.11587 6

15.00 0.2800 0.13682 6

Total 0.1563 0.12853 24
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Table 5. Test Results for Guar application rate and wind speed interaction
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Dependent Variable: Erosion
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Wind Speed
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YEo ol —0F o )lows — o335l Jlw Olx) S350l (wakyo g pgke



Sad e Sy Ghuals 4D 53 el e gl D)5 5 ol Sl b e G g O Jabn) G 4 (S S

JZ.'”L.,:Js Al Cs () Lgo\.}m.\)) u}..lﬁ.:b LSALJ.‘) ‘-).»ILA\)..? d’»':j))bAS\ﬁ J...nbdal.mu}w Lg)_}ailg'cw\ 3959 Cy}ﬁu.i\
gl et ol e A v/ dalee s bl 6l (ool ol o anle O3 G (S la L Jsl e 5 5 gualls
0.50 .
GuarDoseFinal
1.00
0-40 ~ 1‘20
a
g i
4 2 o030 .
KR
S 020 -
o -
n O
PANIR
-
2 5 010 A
[S3]
0.00 A
10.00 11.00 12.00 15.00
L e
Wind Speed
Sale b gladl Kl 5,50 5 1 s
Fig 6. Estimated marginal means of erosion
GRAVEL #4 €oarse gqq Medium #40 #200 SILT/CLAY
SAND SAND
100
] —
90 T L i =
80 +
70 : -
60 = 5
% 50 + e
1 g T
3. & 40 \
3 £ 39 T L\
20 + _\
10 e
0 =3 oo
10 1 0.1 0.01
(mm) —i,s s
Particle Diameter (mm)
Untreated soil wet sieving _als Sl 5 ool
Untreated soil dry sieving aals Sl St candls
= treated soil dry sieving .. Lo Sl KEt canals

J‘; cjaj.oj r}f \/Y b ol )Lq.; 6\’3 Jald S S 43|.>J‘.>_9.QJ—V JS..I-
Fig 7. Sieve analysis data for untreated soil and soil treated with 1.2 gr/m? Guar

VEv e Gl 0 o)l - o235 Jlw oL Ol S5l (owsign 9 ool



Gl (el Sl e g IS pedise p SIS 8 s s
3B seskise o SAS Y 4 s a5 el dLy e o
el el oS adysn g sl Sl el (553 L) 5l
Sobs (Sl ool s e e 0 ST R ol
5 Ok s S e gl OIS Al esle b2 s pe
Sy Pl SGoesbrl ange rames Ll Uy Slps A
S50 5, 08 53 ) S Plae il GUls &S (g, 581 5
RELIRE FERtegY g yoms 3 Ll U,y Osdos 0 350> (S5
S A dale Uy s Ave 5 0l VY s s Gr:SLa ¢
et el b e b il e Sl S Sl g
Syl & Glo s sl Ky s 4 &S 8 él.a ) (E
BINSESY gfj)u_g J:J:A.géb gl sy e oy o ewlal
S s sbml laee (gl S (58l Bl

Ans e 0L a8 alnil sl By sla bl 5 ol ol
A Sl e By S ol Gl 3 Wlg e 1S ediss oS
S oemes Al IS Gl 2010 S i 3 Ao
(s;\/\’ Al oy bl e olg Jhe el Jluas L S
6ol il b alnl Ce w5 5 s cl LIS B R
A S A e Ve e Sl ]

sl s 0l L e oS s e 0L sl
338 0 S cla..ﬂﬁ,uduu Ao bowg Culbks L ogld
s e el Culd bl lie s S Cwslie &S
5o ol sl Lol o ask g e oole Slie il
6J~:Luﬁ€5l.a.::ﬁy&l;’-é:bﬁb}ﬂ@ﬁ&%ﬁ
dl‘\sn;d‘,Juégal;gm;wﬁww)lﬁ
L bl e il Gl s 2alS 0T U gy
S o 4 5

Bl & ol d ozl Sl 5w B 51 Al cpl oo 4
Bl 65 &

B slgiduy
e 0 gk pl o3 edd el sLosasl oles
ﬁébajﬁ,a.ow)ﬁd\ﬁg;..ﬂ%jﬂ\ﬂ.wlo:ﬁda@bj
bl Cose ol kg Slg chle (S Ll b el
Sy omaen LS I3 u:*iL‘)'T 3y5e axfllas 540 addes
ek bl spam 00 5 lae Ll 3 Hle (UL
qn.»\r;‘y‘o.LJ;ﬂjrﬁéuuﬂj@,f:”;u;u.uu
Loy (Bl lae 55 Do s D s 4 Hle S
Lol St &S gladkas 53 alS iy Sde Al o)
Wiy resle cul IS el edd (e SIS e g
Slaoilesl Jsb s 8 a3V 11 S asia 1) OLS
S5 sz 35 e ALS Gy oty e o)y kL

5,8

YEo o Ll —0F o ,)lons —p23 5L Jlw

00

35500 DLl 10 el 5t e e o) 5l aals S D
Wb e b5l bl g wl] ce o dals S gl S
Sl o oS 5ls 0L 55 e plowil o tle3l 3L 2l
el 4l eVl dals L ged Al 3

Vk = 46.5,/(14d +0.006) M

wln] o Tk 5 o o o s ls Jslae a3 d 0T 3 oS
DAL el 6 5 2oy ol 3

mr e e S VY Lkt e wses Sl k] s e
g3oe ol e RIPIaE 2 eV s 4 IS ek
el a5 BB el Jlas S Ol 0 Sels 4 ar s L

S 5 4 9 Sy

b Gl 2 OS pedise o Saa LGS
)sﬂgﬁw\d)lmjuum\as&u&iﬂ)@ﬁf@\
.::deadwdshﬁb})\@ﬂﬁwnébblyqtgi
S s SIS s V] 0L 5 Ss oS el B
Klos, s 1S S50 eale ltie bl 1 s dhe Culses ialS
Sl Juals o (Gl onl 5o Sl Pl Jlee Sl 31
L;ls,jja@.&”z}aw\JJ.Q;ﬁJL}c&wﬁmu;L@\m
56 ol eslinal jarh s ige esle Jldde Ll &S S sdaliv
bl o ake cpl g ol el sl e Calhs s Sl
ol AL Ll ssls e sl aw sgds el se esle pslie
ol sl b 3 blie s adee e slis 1S S5 esle Sl
Al s

5 Ko 1] OLKes 5 pabl Slidss s al Ailes
03 el ol oS 50 [YE] el 5 G5 5 [V] 0L
ke e esle Sl e 8 W elslie 5 g ol
el iy S Bl b J xS s o U sl iy SIS
spd 53 Slidss OF 53 B eas 1S slie oS Souls opl b
eelie 5l S Ae e 4 oS ey S5y ey V/0 L /YO
s e sl ke ol Sl a0 b ae IS
Glpek s 51 s o8 b amlie 3 ol G 3 LIS
53 (S35 dens dw e LS g 86T ol L sl b
oslizal [1] 0LKen 5 Kix 5 [0] 0LKes 5 K Slidiss
el JJVS ] JVIP PRIV I W

Ol .:ﬂ:@.&iébqw&ugﬂywéuwl
agmlp)agjgaf:ﬁdua&.ﬂs,u;g,\jféﬂgﬁéju
by ki U5 o mha s8I Sty Sl S
a3l i gl OAl Ll 38 (el 350 gl s L
ol (i ) o geasne sla SS6 5 5l Sl oo
s pl 4 ar g boogd eddl 0 8 s 4 Ll Sy
Syl 53 YA Jl s @La L wbéu B NV PIIRT
S ol Jm 5 ) [8] Sl st sy by Ok YE

Ol S 135l (omwsias 9 @ole



Conference. (In Persian)

12. Jang, J. 2020. A Review of the Application
of Biopolymers on Geotechnical Engineering and
the Strengthening Mechanisms between Typical
Biopolymers and Soils. Advances in Materials and
Engineering 2020: 16 p.

13. Kavazanjian, E., Iglesias, E. and Karatas, 1. 2009.
Biopolymer soil stabilization for wind erosion control.
Proceedings of 17" International Conference on Soil
Mechanics and Geotechnical Engineering: 881-884.

14. Khanamani, A., Jafari, R., Sangoony, H. and
Shahbazi, A. 2011. Evaluation of soil status using RS
and GIS technology (Case study: Sejzi plain). Journal
of Applied RS & GIS Techniques in Natural Resource
Science 2(3): 25-37.

15. Malekahmadi, K., Hashmei, M., Dehnavi, A. and
Heidari, F. 2020. Feasibility study of soil wind erosion
control by biodegradable biopolymer. M.Sc. Thesis.
Faculty of Civil Engineering and Transportation,
University of Isfahan, 106 pages. (In Persian)

16. Oxin Chemistry. 2017. [Online]. Available at:
http://www.oxinchemistry.ir. [Accessed: 09-Jul-2018].
(In Persian)

17. Rahbar, E. and Darvish, M. 2005. Petroleum
Mulches: A Review. Iranian Journal of. Range and
Desert Research 12(18): 63-81.

18. Refahi, H. 2013. Wind Erosion and Conservation
(6th Ed).The Tehran University Press, Tehran, 320p.
(In Persian)

19. Saboohi, R. 2010. Executive plan of critical
centers of wind erosion in Sejzi region, physio graphic
report, General Department of Natural Resources,
Desert Office, Isfahan. (In Persian)

20. Shahnoushi, M. A. 2012.
Investigation of heavy metals (Cd-Pb) in 6 sediment

and Jalalian,

sections of Gavkhoni wetland in 2012. Iranian National
Conference on Environmental Research, Shahid
Mofatteh University. (In Persian)

21. Shao, Y. 2008. Physics and Modelling of Wind
Erosion (Second Ed). vol. 37. Springer Netherlands,
Dordrecht, 459 p.

22. Smith, A.M. and Morris, G.A. 2016. Biopolymers

as wound healing materials. wound Healing

YEo o Ll —0F o ,)lons —p23 5L Jlw

07

&b

1. Abtahi, S. M. 2017. The effect of cellulose
polymer mulch on sand stabilization, Polimery 62(10):
757-763.

2. Alsanad, A. 2011. Novel biopolymer treatment for
wind induced soil erosion. Ph.D. Dissertation. Arizona
state university, 233 pages.

3. Amirossadat, Z. 2013. Full Length Research Paper
Genesis and Classification of Soils in Segzi Plain
(Iran). International Journal of Scientific Research in
Knowledge 1(1): 1-12.

4. Ayeldeen, M., Negm, A., Sawwaf, M.and Gadda, T.
2016. Laboratory study of using biopolymer to reduce
wind erosion. International Journal of Geotechnical
Engineering 12(3): 228-240.

5. Chang, L., Lee, M., Thi Phuong Tran, A., Lee, S.,
Kwon, YM., Im, J. and Cho, G.C. 2020. Review on
biopolymer-based soil treatment (BPST) technology
in geotechnical engineering practices, Transportation
Geotechnics 24.

6. Chang, 1., Prasidhi, A.K., Im, J. and Cho, G.C.
2015.  Soil
biopolymers. Construction and Building Materials. 77:
430-3.

7. Ding, X., Xu, G., Zhou, W. and Kuruppu, M.
2018. Effect of synthetic and natural polymers on

strengthening using thermo-gelation

reducing Bauxite residue dust pollution. Environmental
Technology 40(0): 1-10.

8. L.R of Iran Meteorological Organization. [Online].
Available at: http://www.irimo.ir/. [Accessed: 08-Apr-
2019]. (In Persian)

9. Isfahan General Department of Natural Resources
and Watershed Management. 2020. Status Report of
Estimating Cost of Mulching in Hosseinabad, Kashan.
(In Persian)

10. Jain, N., Garg, K., Karmakar, N.C. and Kumar
palei, S. 2013. Guar gum in hydraulic fracturing in
Indian Shale mines. Present Technology and Safety
Scenario in Mining and Allied Industries (PTSM).

11. Jalilvand, R., Nouri Hendi, L. and Omidvar,
A. 2011. A Study on Zeoplant Function in Reducing
Soil Erosion and Flowing Sand Stabilization instead

of Petroleum mulch. The Second Earth Science

Ol S 135l (omwsias 9 @ole



25. Yan, Y., Wu, L., Xin, X., Wang, X. and Yang, G.
2015. How rain-formed soil crust affects wind erosion
in a semi-arid steppe in northern China. Geoderma,
249-250: 79-86.

YEo o Ll —0F o ,)lons —p23 5L Jlw

ov

Biomaterials 2: 261-287.

23. Yousefi, S. E. and Nejad kouraki, F. 2012.
Impact of PM on People Health, Diseases and Control
Strategies. Sustainable Development Quarterly 3: 43—
50. (In Persian)

24. Toufigh, V. and Ghassemi, P. 2020. Control and
Stabilization of Fugitive Dust: Using Eco-Friendly
and Sustainable Materials. International Journal of
Geomechanics 20(9): 1-15.

Ol S 135l (omwsias 9 @ole



wole 4 pls

Ol S 13l (omwsian 9 @ole
Iran-Watershed Management
Science & Engineering

Vol. 15, No. 53, Summer 2021 YEo o Hlunli —0F o lod —p23 5L Jlw

A Study on Effect of Guar Biodegradable Biopolymer on Soil Wind Erosion

K. Malekahmadi', M. Hashemi?, A. Dehnavi® and F. Heidari*
Received: 11-11-2020  Accepted: 03-03-2021

Abstract

The present study investigated the effect of guar biopolymer on soil wind erosion. Assuming that Guar
gum can control wind erosion, its ability to reduce soil wind erosion was examined by wind tunnel tests.
Examined soil samples were gathered from sandy hills of Segzi plain, located in Isfahan Province. Then
were prepared in plates with diameter of 23 cm treated with guar gum suspension so that 0.2, 0.4, 0.8, 1
and 1.2 gr of the biopolymer were scattered per square meter of sample surface. Wind tunnel tests were
performed on samples at speed of 7 m/s to 15 m/s. The test results indicated that the resistant crust formed
on soil surface due to spraying Guar suspension can highly increase soil resistance to wind erosion. 1.2 gr/
m2 of Guar can reduce erosion up to 98 percent. Soil sieving analysis results pointed out that Guar gum
causes enlargement of the soil aggregates and so in reduction of erosion and raise in threshold wind velocity
from 7 to 10 m/s. Thus, using Guar gum can be considered as a suitable method for controlling soil wind

erosion, after the field experiments.
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