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Applicability of PAM(Polyacrylamide) in Soil Erosion Prevention: Rainfall Simulation

Experiments

Bongsu ChoiT, Jung—Eun LimT, Yong Beum Choi, Kyoung Jae Limn, Joongdae Choi', Jinho Joo, Jae E Yang, and
Yong Sik Ok"(Department of Biological Environment, Kangwon National University, Chuncheon, Korea,
D Department of Regional Infrastructure Engineering, Kangwon National University, Chuncheon, Korea)

ABSTRACT: Surface runoff and erosion are responsible for extensive losses of top soil and agricultural
productivity. In this study, a laboratory experiment was conducted to investigate the effects of different
polyacrylamides (PAM) on the protectlon of soil from erosion and turbidity in loamy sand soil.
accomplish this, 10 and 40 kg ha' of PAM were applied to the soil surface. The effects of rainfall on 10
and 20% slopes were then evaluated in the laboratory using a rainfall simulator. After air drying, the
surface was subjected to rain at 30 mm hr'. The silt+clay of the runoff from samples treated with 10 kg
PAM ha' reduced by 43% and 13% when the 10% and 20% slopes were evaluated, respectively, when
compared with the tap water without PAM treatment as control. The mean contents of silt+clay were
reduced as the amount of PAMs applied increased at both slopes. Specifically, samples treated with 40 kg
PAM ha™ showed reductions in the silt+clay of the runoff to 88% and 85% when the 10% and 20% slopes
were evaluated respectively, when compared to control. Furthermore, the mean turbidity of runoff in the 40
kg PAM ha’ treatment was reduced to 94.7% and 84.8% when the samples were subjected to 10% and
20% slopes, respectively, when compared to the control. Taken together, these findings indicate that PAM
treatment will improve water pollution and agricultural productivity on sloped land via a reduction in soil
erosion.
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Table 1. Selected properties of PAM used in the experiment
Contents PAM 1 PAM 2 PAM 3 PAM 4 PAM 5 PAM 6 PAM 7

Form Granular powder

Color White

Odor Little or no

Water solubility Soluble

Specific gravity 0.6—0.8 0.75 - 0.80 0.80 0.80 -

pH (0.5% solution) 6—8 6—9 6-9 4-9 4-9 4-9 5.5-7.5
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Fig. 1. Reduction ratio of soil loss at 10 kg PAM ha' (a) and 40 kg PAM ha™' (b) treatments.




252 Ap5 - g AW - 9B - 2

Fo) - F25

RE LR

2 85%, EURFAEE 94%71A] AZAIZ] o2 K st
Fou ol & A} Ak Aolr}, Sepaskhah and
Bazrafshan—Jahromi’= 5—7.5% ZAAMZo|A] EokHA1S
WA= 7P &82Q1 PAM Aol 4 kg haﬂo]ﬁ‘:}
31 skl SujellA A& PAME 75.%51
Y2 A g} Zo] At F A Gl Mt 5E J 4
Y T 22 Adsk Aepilel sk A+t —r§ =)o}
ofF & Ro7 FchE),

ShH EokiAle] AR JEs vA= oot 43
Z*EQ] skt ‘Q’“ﬂ AE 7 Sl HESHE

J

’“E—E‘ 57}"]2’1‘;}32). oleid M =k slek 4
I3t wetting rate @ FEeIX|l 8] Jekg wrom?,
Tk seal formation 42 B Wl JFES At
A71aL et o' {7199k B4

W UEFe] A4 Eok«l !
4 ol gt =
G99 S7rek g9 x“**o— 0] AFEE %‘7}/\]7&3}36).
Cag ¥ 0}1 = PAM T 411 59 A=
=ollx] Hallds BEsh] whitel seal formation, vﬂ—r,
x]/ﬂ E_CL ul—‘—l;.]] ] ] 2}3}24,30) g‘—a o] /\]‘@1_1‘ (pho—

f

ox,

>{E o
N

EO

sphogypsum)+ UHF ARt -9 eo w2 S8
I 2o A AEsE o] HES FA4F 4 seal formation

el &It F2 A

PAM A2} Arbeol] e e B 47 E3
Table 2= PAMS 10 kg ha™' =02 A2]3t 5 A}
=AY EYIAE e A ER BRsto] Ut

A AR 10% AARES] Aol PAMS AzlshA] o
oA f4E BEIA) giFE vjakel HERZ FAE
o] olglon}t Hefgleke MA f-AE B9kt 6%(6.21 g)
2 YRtk PAM AgelM s 28 Bdia 5 2

FEol Wit 6.64 g% xR} 2T F%hoY
eSS Hit 56.55 gOF thE 79} vl
7 a3t vhepste

HA 20% BARES] AT elAE 10% BARES] Al
oo} o Aol YERITE 10% AAES] AldTelA =
279 B T Bl faEe] 6% ol 2t vl
3to] 20% ZAHES AT F BEdTAREE & A
o7} QIgAt Reidkake] 28% 2 78It PAM Aol
oJato] 10% ZJAHES] Al TellM s v E S d4
3] L, 20% BAFES] AldTel e Rele] fAFE
7] ZSiek. ol g w2 AAbEellA Ak FAE 7t
B nAL g HEE falo] £X1E vk H2 AAbEelr=
A&l 188 18z Eoke] EAAF AHA o ¢tk kA
w7 7] wEell frAgell Qg AR S Wojrme Eok
S FAAIE Aow dddn

QA 07 PAMS Eoke] AHzjahd JudiAlS
o] EFRA WA 2 airt Sl Zlow deA
AR ok )| o) RS TIA FASY R
o] 7kl o]fg avh= 499 FuA St w}E}
FOPI. i A AL 10%14 20%2 F7F
A PAM Azlellde] B A% & B
Zpzt gt 2,790, 1.3 STkl 4 s 9
Uk AAETE SRk et §AE frde] wepAEA A
A 5k Frksto] 717 Bk 08 FREshe ARt
#7] ool A3 o Bl Sk Ikl A

Table 3 40 kg ha ' 502 PAMS A2 5 9%
&l ol fAE EYUAE ERE Aow AAwe] w
2 EFYAE 4 548 10 kg ha ' 52 PAM A
e} o] Kefo] Ak Hlsto] Al 9 HEC] fAF
o] ArjHow WS AL 2 J?j_ A3

PAM AH#39] 7k BT et WAs #4171
gglor ma, viaHAES] % 5 10 kg ha ' AT

PR
3lo] oF 439% A

)
ul-A = 2] 3]

ol
-

m
;3 Ly

>_E

o

Table 2. Amount of soil loss at 10 kg PAM ha™! treatments
Slope 10% Slope 20%

Sand (g) Silt+clay (g)  Total (g) Sand(g) Silt+clay (g) Total (g)
Control 6.21 99.45 105.70 28.03 74.02 102.05
PAM 1 4.48 50.21 54.69 21.82 93.32 115.14
PAM 2 6.67 34.97 41.64 28.28 48.01 76.29
PAM 3 10.58 51.86 62.44 15.05 63.36 78.41
PAM 4 5.90 72.67 78.57 5.04 23.55 28.59
PAM 5 5.64 68.91 74.55 19.86 70.76 90.62
PAM 6 4.86 76.33 81.19 15.16 63.62 78.78
PAM 7 8.35 40.85 49.20 22.31 71.74 94.05
Mean* 6.64 56.55 63.19 18.22 62.06 80.27

*, calculated from seven PAM treatments.
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Table 3. Amount of soil loss at 40 kg PAM ha ! treatments
Slope 10% Slope 20%
Sand (g) Silt+clay (g) Total (g) Sand(g) Silt+clay (g) Total (g)

Control 2.34 41.49 43.83 8.67 65.37 74.04
PAM 1 0.13 4.01 4.14 0.52 6.81 7.33
PAM 2 0.88 4.02 4.90 1.28 4.15 5.43
PAM 3 0.13 4.42 4.55 5.18 5.10 10.28
PAM 4 1.36 4.89 6.25 1.30 20.22 21.52
PAM 5 0.84 3.87 4.71 1.08 17.64 18.72
PAM 6 0.20 4.01 4.21 0.61 4.86 5.47
PAM 7 0.40 6.91 7.31 1.37 3.60 4.97
Mean* 0.56 4.59 5.16 1.62 8.92 14.2

*, calculated from seven PAM treatments.
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Table 4. Turbidity in runoff at 40 kg PAM ha!

treatments

Turbidity (NTU)

Slope 10% Slope 20%
Control 2310 4000
PAM 1 92 306
PAM 2 91 108
PAM 3 121 177
PAM 4 176 1665
PAM 5 95 1755
PAM 6 110 145
PAM 7 177 111
Means* 123 610

*, calculated from seven PAM treatments.

92—96%71A A7EE AoR vERItE 20% AAFES] A8
FZoAE PAM 49} PAM 5 Ao w2 8% A7a-so)
56%9} 58% % T 7o) PAMBLL Atz o2 Uglor)

L] 552 PAM AglTelds 8s 92-97%7H] Azt
Al Ft ekt

PAM A2l §715:9F EGFASS 7|20 7
ol &gt E%“v@ ol BEF dA=71Y S8 @
ZAAIA Eoke] bAdel 71ofsl] wiitel B i AlE A7t

A, e Al-Abed 579 AFellA= PAM A7t
T2%7HA] 85 ALAH O A&8 02 FrH Fof tis)
A 47%7HA 1 a3}y aske Ao E YERyt olegh
Aske Eodoll A28 PAMO] 2|44 B42 Qsfo] A
FAHEY 2 B} GeE 5 9EE BT RN
AR 4 Aol PAM A2 359 5719t 2 )
weto] Zplojol & oz ke,

@ el JFS vAE AAES

rﬂ
1,

2481 913 A




254 ABF - e - A8 - 9B - AU - FAE - FAY - 582
Fig. 2. Reduction ratio of soil loss at 40 kg PAM ha! treatments.
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Fig. 3. Correlation between turbidity in runoff and silt+clay contents at 10% slope (A) and 20% slope (B). ##** Significant

at the 0.001 probability level.
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