Naresuan University

Journal of Community Development Research 2008 ; 2(1) : 13-26

Y Y a s A v [ a & P
m'ﬂmmanluml,waamm‘smmqwmmﬂwamﬂuwumwmwga
= R 4:’ ~ a 4
: NIUADHINUN "\).QG]‘SG’IG]Q

guvie wedWands', gudls Bundns’, syt nasum® uas eI wedWaLAS™

Utilization of the Lignite Ash for Soil Erosion Decreasing of Highland
Agriculture : a case Study of Uttaradit area
Sukthai Pongpatanasiri', Unpeng Inthachak', Tanuchai Kongkraw®, and

Chaitamlong Pongpatanasiri®*

LI WA ULAEEIIARDN, NYNINENSBULSAIT WeLen, .45189 9. WeLEn 56000
'School of Energy and Environment, Naresuan University Phayao, A. Muang, Phayao, 56000
2P UFINg ALNBATANENS, NN INENFBNBATAIFNS, LWAAAINT NFUNN 10900
*Deparment of Soil science, Faculty of Agriculture, Kasetsart University, Chatuchak Bangkok 10900
3MAINIAINTINGATINANT AMULIFAINTINANGAT NN INENSBULIAIS, B.15183 2. Twallan 65000

’Industrial Engineering Department, Naresuan University, A. Muang, Phisanulok, 65000
*Corresponding other. E-mail: chaitamlongp@nu.ac.th (C. Pongpattanasiri)

unAnga

Nngmssifuasuiiiadulseai uasnmeiuiimeseumiiasenissmalnagaianudssdams
\Aaduaaudnainniiu Sailundalumsldidaesanluduanameniamield iilasamsuzdreianaewihau
UEnaMsINEaTige inythuihds a.dmiu a.ahlm 2.9eseed daluiuilfeduody wesiuiidnmniuios
Fulszana 38° lagaanuwuumIneass fa 1) MslEaaniud (ihase was Bmin) Talsanaunudumuwun
aadu wuhgaeutimesumemweasauiulifianuuwendeanntin 2) maadesaahdnezneu wuhulas
Lﬁ'waaﬂﬁﬂ%mmﬁﬂwaﬂmazﬂ%mmmigtyLﬁﬂmnauﬁ'aﬂn’hmJENLﬁ'mﬁ'nuamﬂmﬂ’mqu wasmsgaLdaau
Toel# Erosion Pins wlasmuauaziiviinaaznousnnhulasitldidmin 2 uh wnnndudasiildidiaes 10
W duaNNUIN AN AU LLﬂaqmuqmzﬁmmLL%qauﬁ'aﬂn’hLLﬂauﬁ'mﬁ'mLamﬁ'waaﬂ D 665.17 kPa,
957.89 kPa Wax 1,115.25 kPa i 3) agunsaidnaznaunniemaniiamdsldnnlssnusniatiie
samszzdnaznauduatludih fimsldenieminsoaamsgandeaznaudulddnhudasililégniiald 4
i uUTM T-N uag P,O, ﬁmagjﬂluu,ﬂaud'ﬁaaﬂﬂ?u wuhinanhwasiniinuasulaamuny uaz 4) M5
THdanludlssnauiufumaunmadu uazadndadnasnauiladnmnmsszdnaznoudulasdnni o.duus
mnmﬁmﬂ%mmﬁwr,JmhqNuﬁniuﬁuﬁazﬁﬂ%uwmﬁwNumﬁ'ﬂ 102.8 mm/day V3o lnathmihinduudas
AUAN wlasilddmin wazwlasildidhans #a 197.01 mm/m?/day 216.35 mm/m?/day Wae 243.16 mm/m*/
day FafiUSInaasnoutunduihlnat dadludadiuaznaudeuimnasihlvatn wuhluwdasmuguannnd
wlasildidmiinuazidrans ¢9il 380.69 g/mm/m?/day, 296.78 g/mm/m?/day ST 239.75 gimm/m’/day
musau

o o

MaAry : ihanlud , Magzdniinangzesdy , wwmeniamaald , invasiuiigs , gashod

Abstract
Because a number of land-slide have occurred recently as well as several land-slide risk
areas have been found in Northern Thailand, the possibility of using lignite ashes and ceramics
residuals from ceramic manufacturers to reduce soil erosion for highland agricultural area were
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exploited. The tested site was at Nam-Tae village, T. Nam-Hman, A. Tha-Pla, Uttradit which
previously experienced a serious land-slide and the slope of the area are 38°. The experiments
were divided into 1) the application of lignite ashes (both bottom ash and fly ash) along the
slope showed no significant difference in soil properties between soils treated with different
types of ashes. 2) Created sediment-trap cannels showed lower water runoff and sediment
decrement in soil treated with the fly ash compared to those treated with the bottom ash as well
as control plots. For Erosion Pins method, the sediment found in the control plots was 2 and 10

times larger than did in the soil treated with bottom ash and fly ash, respectively. For soil
hardness, the control plots showed lower values than the soil treated with bottom ash and fly ash
as of followings: 665.17, 957.89 and 1,115.25 kPa, respectively. 3) an apparatus made of

ceramics residuals was able to trap sediment leading to a reduction in runoff into the below
water stream as evident in the control of soil loss in the plot equipped with the apparatus was 4
folds better than did in the non-apparatus plots. The amounts of T-N and P,O, d in fly-ash
treated plots appeared to be higher than those treated with the bottom ash and the control plots.
4) Application of lignite ashes along the slope and subsequent collection of sediments by the
traps were studied at Amphoe Lablae. The annual precipitation record showed the maximum of
102.8 mm/day. The run off water through the control, bottom ash-treated and Fly ash-treated

plots were 197.01, 216.35 and 243.16 mm/m®/day, respectively. The sediments were also found

in the runoff water which the sediments from the control plots appeared to be higher than those
from the treated plots. The amounts of sediments from the control, bottom ash-treated and Fly
ash-treated were of followings: 380.69 g/mm/m?®/day, 296.78 g/mm/m?*/day, and 239.75 g/mm/

m?®/day, respectively.
Key words: Lignite ash, Soil erosion, Reused ceramic, Highland Agriculture, Uttaradit
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0-5 30.36 1.16 1.51 50.32 35.20  14.48 49.68 5.30E-04
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11-15 29.89 1.11 1.44 48.55 33.23  18.22 51.45 2.16E-03
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Treatment Replications Depth We pd Pt Soil three phase Total K,,
(cm) (%) (g/em®)  (g/em®) Solid Liquid Air Porosity (em/s)
(%) (%) (%) (%)
Control wiheu 0-5cm 14.90 1.29 1.48 56.24 18.65 25.12 43.77 1.79E-04
(TC) 6-10cm 25.73 1.21 1.51 56.32 29.54 14.14 43.68 6.16E-04
11-15cm 14.86 1.27 1.45 57.75 18.61 23.65 42.25 2.56E-04
quny 0-5cm 19.19 1.22 1.45 54.55 23.31 22.15 45.46 2.63E-04
(TD) 6-10cm 18.84 1.21 1.44 55.36 22.86 21.79 44.65 2.18E-04
11-15cm  21.29 1.24 1.43 54.53 18.95 26.53 45.48 1.10E-03
i'axi'ti‘l 0-5cm 7.23 1.37 1.47 70.96 9.90 19.14 29.04 1.48E-04
(TE) 6-10cm 15.16 1.18 1.35 59.60 17.88 22.53 40.40 3.02E-04
Bottom ash wiheu 0-5cm 9.14 1.40 1.52 63.74 12.73 23.54 36.27 2.43E-04
(TC) 6-10cm 10.66 1.35 1.49 62.83 14.34 22.84 37.18 2.89E-04
11-15cm 9.34 1.37 1.50 66.55 12.62 20.84 33.45 2.09E-04
quny 0-5cm 15.79 1.42 1.64 58.37 22.43 19.20 41.63 1.57E-04
(TD) 6-10cm 14.89 1.46 1.68 62.95 21.73 15.32 37.05 1.29E-04
11-15cm  22.46 1.19 1.46 50.16 26.80 23.04 49.84 4.18E-04
i'axi'ti‘l 0-5cm 14.33 1.23 1.41 59.41 17.78 22.82 40.59 1.45E-04
(TE) 6-10cm 22.16 1.17 1.43 53.64 26.01 20.35 46.36 8.65E-05
Fly ash wiheu 0-5cm 11.78 1.30 1.46 58.06 15.24 26.71 41.95 5.00E-04
(TC) 6-10cm 13.82 1.15 1.30 55.86 14.89 29.25 44.14 1.16E-03
11-15cm 14.11 1.18 1.34 54.86 16.34 28.81 45.15 6.90E-04
quny 0-5cm 19.93 1.17 1.41 53.60 23.33 23.08 46.41 5.19E-04
(TD) 6-10cm 15.64 1.10 1.27 54.29 17.25 28.47 45.72 6.64E-04
11-15cm 18.94 1.25 1.48 57.13 23.54 19.34 42.87 4.72E-04
i'axi'ti‘l 0-5cm 13.89 1.28 1.45 62.16 17.62 20.22 37.84 6.93E-05
(TE) 6-10cm 17.52 1.10 1.29 56.38 19.14 24.49 43.62 9.28E-05

] S a
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=~ < a v 1 v CY v &
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nihaY (TC) Wundudu (TD) avwdasmiuanuazutasdviin wazinuniee (TE) 2asuas
muanuazilasduiinliifienuuandiuagniidedAgneadd (P>0.05) udiianuuana
Auudaaiaslunud TD uaziud TE adelitadanunnddd (P<0.05) dauudastonviiniud
TD uangNnnulasmaseiud TD wasiud TE uananannulasionassiuy TD waz TE agN
fupdAnmeadd (P<0.05) Fufannauantdzasdudazriinaanseaseananguuaziy

dnlszauszninaymedui i uiiomsduwduain dulsienuuiianniu wasdelieny
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ansouenaznausanle 2 Ussania aznauiniazmeagluth wunhluwlasmuvauiinznaudy
BEINNAINININUAZIENABY AD 2.43(a) g/mm/m*/day, 2.26(ab) g/mm/m*/day uaz 1.18(c) g/
mm/m?/day agiitisdraynnadaludeudaman (5UN 9, D E F) duasnauninnuiudasd)
winfivSinaeznawinnniuwlasmuanuasulasdaseludoudamnay (5UN 9, A B C) tilam
1 lﬁl g = k4 J ld' 1 k4 =l a 1 ld' 1 k4 L k4
m@dgnuNaNEay uawuhuwlashlildeeivsinanznaumnnnulasilddwinuasd
a0 Ao 380.69(a) g/mm/m*/day 296.78(b) g/mm/m?day uaz 239.75(c) g/mm/m?day usiau

23



(( S w ﬁ? Journal of Community Development Research 2008 ; 2(1)

Naresuan University

1800 v
1600 ! # control
1400 i O bottm ash
a i
o 1200 a 2~ i e Afly ash
£ 1000 i
E 800 1 o 2 “a !A‘X' ?A_A
2 - i. .
6001 B ’_ o X.Aug i s a N N
Sden [ T N 5 i
400 {2 . s ma°
znn. 3= _‘.E' A m é‘ﬁ EA a
A - H
0
HTTITTTTTI T T e T T e T T e e T T T T T eI e (T I IO T
August September October
250
* control
200 @bottom ash
B Aflyash
£ 150 . N
E n o
Ewon A
50 s e ’ém
A a 2 ntnt i s + %
P A RSy a
AR AR R AR AR R AR AR AR AR RAAR RN RARRAR]
August September October

sun 8 mUSnanhluathinduussUSinanznau 2.auua

5 0
e 3 C 037
2 2 ] 20 &
H = as E]
Z i, oL
: : : “?
2 & & F
£ £ £1 50 4
N - 1441, 1 111 0 i L BEES | 31 o
13 5 7 9 11 13 15 17 19 21 23 25 27 29 31 13 5 7 9 1113 15 17 19 21 23 25 27 29 31
Fuit (dowran) Sufl (donan)
2 udasaruny @ udmln B iaas S Wby 2 ulasaiuay @ idwin B iaas ¢ thnashd
200 0 5 N
cl 05 B4 0y
150 - 2 c 3
£ - El
3 . e e, . e 208& EN 203
H . ., N 3 a 2
@ 100 30 F s 30E
§ o 5 g5 2
] w0 § g 40 &
a s & R £
& Ati 50 A = 50 7
0+ ] ;é . A + 60 0 ik, i s 2 60
13 5 7 9 1113 15 17 19 21 23 25 27 29 31 13 5 7 9 11 13 1517 19 21 23 25 27 29 3
Sufl (Rueu) Fuit (fusou)
a fwnin 8 u i .
wlasauRy & i & sz ¢ Innhe G wlasmuAu ® dnnin Eﬁa;\u @ nnanhi
200 o 5 0
. - 3 El
2 s 3 <4 03
s H a 4
H 208 2 20 £
H o H 33 K 3
£ 10 <. 30 .5 g LR K
H K
g . a0 & H 2 - 40 &
S s H £, g
H i k s0 % é | ﬁ 50 &
o + 60 0+ Ay syl + 60
103 5 7 9 11 13 15 17 19 21 23 25 27 29 31 13 5 7 9 1113 15 17 19 21 23 25 27 29 31

Sudh (@arau) Suil (@aneau)

@ udasnruay @ win B iiraan & Unaoid . .
@ wlasmuau lmuunﬁ,\mﬂau *Bnaninu

sun 9 UYsunaaznauninilen nUsunanh wauidladeunudSinaniny (A, B, )

YsunaeznauinilennuSinanhlvathdladeunuuSnaniey Tuiud a.8uus (D, E, F)

a‘gﬂmamsnmm
Y Y a I'd ﬂ‘ k4 o Y a lﬁ' Y :’ o :’ LY 1]
nnmslfiianlud teaamsgzanaianareminay Angiuings a.admiu a.vda
2.90500d Feluiuitieduasu wasunAnmuudianuaIatugs laaniauminaaseny

annsaagUneazdaalaasil

24



Naresuan University

Journal of Community Development Research 2008 ; 2(1)

ld' Y Y a o k4 vV L4 a 4
wuuMsNeaesi 1) mslidanlud (drassuaziemin) lsendudumuuLuIaIaty
wuhaaantansumamwaasdunuliinnuuanedannn
LUUMINAaRIN 2) MIaeseninenaznay nuhwlasdrsssiusnaniluatiuas
Usinamsgaydaasnauipennulasininuazulasaiugy uazmsgadadulaalyd Erosion
Pins ulasmuanazivsinaesnau (2.43 kg/rai) innnhudasnldidmin (1.76 kg/rai) 2 1
J d9 1 v . 1 v & Ada a & =
wnnhudasnldidiasy (0.24 kg/rai) 10 1 druaNNURNENAUTLY wlaanruguasiniy
wisdudasniudasiminuazidnass Ao 665.17 kPa, 957.89 kPa uay 1,115.25 kPa
MuAIAU
ld' VYV ¢ a = v a ﬂl
wUUMINEaaad 3) asngunsalanaznaunniamaniawdsldnnlssnurniiaiive
v o & A 0% a o a . Py
aamsgzanaznauadludh mmsldigniaulasaivangadadu 0.95 kgirai luaashulag
a [ v .o = a YV \J ld' 1L Vv a
wniindnweznauld 2.46 kg/rai Aeannsoaamsgaydaaznauduladniudasililfizniie
16 4 vh s T-N was P,0, finvagluuwdaadasstiy wunhannnhudasdininuas
udaemuau waz
ld' Y Y a U a o vV W L
LUUMSNAABNT 4) M3 LEEan ludlsERaNAUAUMULLIANTY LTS INOIRNAZADY
P % a o ] o v H ' & A oo
Wadnwmagzanasnaudulasdnmn a.auws nnmTausnanihduddugnlununasi
USinanhelumde 102.8 mm/day Usinanhvatmbinduudasauan ulasildidmdn uay
wlasiilddrans @a 197.01 mm/m*day 216.35 mm/m?/day Waz 243.16 mm/m?/day ua i
Usmnamznauduaniuib lvat dewuhluwdaservguinaniudasildidminuazidrass
¢l 380.69 g/mm/m*day (17.57% aayu3anaiin) 296.78 g/mm/m?/day (12.47% wauu3ana
1) waz 239.75 g/mm/m?/day (8.96% 2a3USHIautin) MwdI1aU avumslFiaranludas
AANT0IAMTBLANNINAIBYIAU LA lUsEAURT

Hatauauu
nnmsneaaslszgndldiiassuazidminluiuiineeslesaswuulilonaniuiag
Uanatiale 1 mldlidaymuazalassanaradsems wu mslseldlugraninuen lugrusniuas
v a' Y @ ] << (4 a < v o & = = el
granaantilasnniddelidimsiaimziuaymeadu Wuduy diumndnmdimsudsgunias
o @ o = ) o a oa {
Ussandlaidassuasidniinluanwasmsthinmndndusiuuaniagaauauniacviny ni
@ < v o v vV Y v 4 4 d g v s < =
anwaztluuuasilimsldidassuazidrminluiuiduldagnainaus saa5iuazd
Uszansmmwannau

neanIsNUIzNa
2RYDUNILANUNAMLNITNMIRANAN (F01.) tATRINEMNTEMAmMLianaua
LATNININENDAULIAIS ﬁiﬁ'ﬂﬂiaﬁuz»ngmuﬂismmmﬁ%ﬂiuimqnﬁﬂisqnm“’lﬁ'uum‘hamm'i

[

Tasfuszaananaemhaulegldidanluduazigsiamas ld: nsalAnmnunUszaunaNian

25



e Journal of Community Development Research 2008 ; 2(1)

Naresuan University

2.809006 SulssInulszhi) w.6.2550

LanNa1581934

4

NUNWS Fedine. (2544). wazaadiaasdnludaaavdsznaumaaiiuazrandnyaasInug
21I0ANa105. InenfinusUSaaninnmansumindin sl innmdns
ANMILINFON JUNHINTANININENFE. 132 1)

nsUNSWeNNSssal. (2551). (Faustduasumiia. Fuau Juf 2 dgueu 2551. fan; http:/
www.dmr.go.th/geohazard/landslide/

Fawus ousna wazqnddnd asaun. (2551).gudissussauniainssngiuazgiusin
madeiminssules) AasIAINTINMNGTNT N INEIFENHATATAS.

suHy noIuM. (2549). m'img5"nmta:mﬁmm’mé"wmnsﬁmmzﬁy'i. MmeIneneans
MINYAT ALLAYATANTNT NTNENTETTNNAUAEUNARDN N INENFEULIAIS.

sydfey navum. (2549). Ussdnsmweavmsaysndauuasmuaniigalgssuumsgnieuuy
HaNKEUUTIaTuraNmAas Tuanidsuniia. MmN MansnManEas Al
NEATNAAT NTNENNIETINNAUALAINAREN NN INENABULEAS. 100 Wi,

UIanwel gssmswqﬁ. (2548). gUaMINATISHAUUALHY. MAANNINENNSH UL TINAZDN
AMSHANNTINNINEAT N INENaEUAlA.

ASusy wawanl. (2545). masuUmaunmdumitedoulesldyurmuadiassdnluei
dnarunanaN 9. 3nenfinus USyamamnssuamaasumuadn Genssules)
animnssnlas) Madndmnssnles aInenaeneasmEns. 131 wi.

gemn.dantudussumssauinenemanduazimalulad.(2002).03auii5A ey, Fudu
ﬁ’ayja’?uﬁ 2 lguneu 2551.70; http://globethailand.ipst.ac.th/default.asp?
cnt_id=28

d9775 I, (2548). glangufuasijuiinmegavdy. melgimnssules) Ao
FNTINANFAS WININENFBFWIIUATUNS INeNLANA Lned.

guile Bundng guvie wedWauds uasdosnse wedwauds. (2551). msldidminuazidans
Tuituiiinuasings tiladnsaaaiGmammwaasiuuasmassaNiamaeiu:
nsdidnmuszauARTan 6. uua 2.90300d. Mmatsspdnmsiunedau
ULSFNT AT 4 WNINENFBULTANT Welen. 26-27 WoBMAN 2551, Wi 10-19.

gudls Bundnsuazquiie wedWamds. (2550). msssandldidiaosuazidiminluiuiiarn-
5. msﬂssqu‘?mmsmwmuL'im'iﬂ%v'qﬁ 6 NNINENABULIAIT Weeylan. 20-21
ey 2550.

26



