anEazAUtazIinMINMITITAIN s Mg TuaensInTalnsa Y
d g (Y}
Tuauithawiaiu
Soil and Runoff Characteristics from Treatment of Concentrated Latex Effluent

by Land Treatment in Oil Palm Plantation

Mium neaseln

Pennapa Tongprapai

%ﬂﬁwuﬁﬁﬁ]udmﬁﬁwmmsﬁnmmuﬁé’nqmﬂ%mumg
JAnssumansuvIadn audr3anssudanaden
NHINNABAIVAIHATUNS
A Thesis Submitted in Partial Fulfillment of the Requirements for the Degree of
Master of Engineering in Environmental Engineering
Prince of Songkla University
2555

AVENTVRINHINNGHTIVAIUATUNS
(1)



Yy 9
o A

4 dJ [ Aa g} 1 o @ g‘ o W
FoIneninus dnuazauuaziimanmstiniaime Issnuiheeduaienisiinia lag

a o g} o
auluaruihausigiu
Y A <4
ey iU nogsz In
9131 IAINTTUTUIAN DY
r.'d' =3 a a d
21158 Ineninusvian AUZNIINNITAOD
.......................................................................................... 5¢FUNTTUNS
4 A A Y 4 J v 4 a A
(FDIFNAATINTY AT.QANUND W%uﬂlwyaﬂ) (WFIWAAATIVTY ATITIANUD YANSIIA)
URRRR b & 5 () B b]
. 4 a
2101383 eI NN NUS I (309PNAAT19156 AT.AIA NUAUBNT)
...................................................... reeeerenen, NITUNS
o a d 9 4 a
(599A1TMT1915Y AT.WINWY ATLUAY) (WFIWATATIVTY AT.TUYT INIAD)
reeeerenen, NITUNS

4 -4
(FDIFNAATINTY AT.QANUND ﬁ%uﬂlwy’aa)

corrreeeeeees. NTTUNTT

4 a 4
(39919319198 AT WINNY ﬁ?um)

k4
v a a [ a 1Y a 4 vAa v a a o v
VUNAINYINY UN1INY1AYTIVATIUATUNT mgmiﬁ'ummmwumuuﬁ
<3| 1 & @ a a v A a a
iWudaunilawesmsiny munangasdsyyisnssumaasuiiugs 41135198055

Funadon

4 [ 4 4
(A1EM319198 AT.DUTIAU NIAAT1IT)
AUVATUNAINGIAY
()



A d @ a 3’ ' o w 31 Qy gl Yy 9 o o
%@%‘ﬂﬂ1ﬁwuﬁ aﬂymgﬂu!lagu’]ﬂ']ﬂ']ﬂﬂ’lﬁcu']‘ﬂﬂu']‘ﬂ\?Ii\i\j’luu']ﬂ’]\?(’lluﬂ')ﬂﬂ'liﬂ'lﬂﬂ

Y
Taeauluaiuiduingu

<
Ry unaaigun nesseln
MVIH AAINITUAIIAZOU
Umsenmn 2554
U |l
UNAAEID

g

M UMIAN IS NN UL VDIAUNDU TEHIN UAZHEINITNAADY LAY
a 4 : 1 dl T A Y A g =1 = a 4 3’ v d'
AnszRgaumimnegusna lnameannaeu saunuleumsunananve s 1auiiium
Y Y Y
9 1 o @ o A o 9 Y o w a
Tannmanaasauaazuilasainmsiiniaiimenn IssnuientuIasldnisiniauuaulu
J g} @ . . 9 < dy A J
arud1aui iUy Slow-rate Irrigation Iagai1udundainaasslununaivihanves
a o Y a o w : qy : 9 { a ' Y
PFTEN1ATUNG 3100 1az1iNgIn 159uhe1TuNFIUNTAND1INA 2 Vsl udlsauag
NABOI NIN1INAABINAT Hydraulic Loading Rate 0.5, 1,2 1182 3 cm/wk #0810 1 Tagl 2 4o
A A o ~ o s 2 ~ A
mMInaassne tilasnsanniunazulainsadlarviazase uazulasnruaull 2 uilasno
~ 1 :I g} 1 < @ gl [ 4 Qaj anJ a 4
ulaain lisain 1 wilas vazsarimnverudimidudlariazase 1 ulas aniudnsiz

anyALAY
= [ [ [ a [ Y g} Qy :I
NANTANHIAANAUZAIDINAUNAINITNAADITAAIY1INIDIN 15391111819
Y [ Y 9
=2 A

9 1 1 a (% qgj a 1 q' Y 0o A
YUNWUINAT pH, ’E’JH'I/]?EJ’JG]Q uaglluTmmumwmmm@mﬁmmmumammﬂmmmﬂ

g} Y 4 a 1 ' @ 1 @
Ii\?\iTL!‘L!'IEHQSUL! ﬂ')ﬁJQﬂth’fiJ‘]J"imﬂJ’EN@uﬂ@u TEUIN uawmmwﬂamagiuim‘uﬂm
Y

] { 1 Ia 31 1 Y 1 Aa 4 ] o
NAN uaz"luwumsﬁmi]mwaﬂiwﬂw@uuazm‘mﬁﬂmmwmﬂmmm Lﬁ@LLUQﬂﬂ!ﬂWWHT

9 c?l a a g/ Y T 1 g} ~ Y a 4
Taalduas runumminman dmniasg luuraainlssmni 4 msnwanaavesiay

v
o o [

o ~ k4 g’ Qy = g’ Y] A ll 1 a [ 1A £
Wiiudmiumlashisaqeihnadiiminmavedluyie 88.0-175.1 ATansu/lisdon daga
1 A T 9 g} ay A 9 g} ' A . .
nmtasi lisadieniing tazulasnsadleiiite tazwyi1 Hydraulic Loading Rate 2

A o Y a A
cm/wk Youasnsanniulvinananganga

3)



Thesis Title Soil and runoff characteristics from treatment of concentrated latex

effluent by land treatment in oil palm plantation
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Academic Year 2011

ABSTRACT

This research aims to investigate the effects of concentrated latex effluent
treatment on the characteristic of soil and runoff and on plantation yield of oil palm. Slow-rate
Irrigation land treatment system was conducted in oil palm plantation, Von Bundit Company
Limited, Krabi, Thailand. Pre-treatment effluent was irrigated to the plantation at daily and
weekly watering with different hydraulic loading rates of 0.5, 1, 2 and 3 cm/week, respectively.
There were two control units, irrigated and Non- irrigated with well water. Soil characteristics
before, during and after the experiment and monthly runoff monitory was investigated.
Production of oil palm plantation in each experimental unit was investigated.

The results show that pH, Organic matter and TN in soil was increased after
irrigation with concentrated latex effluent and soil fertility was moderate. No significance change
of runoff characteristics was observed. The water quality at the study area was set as class 4 of
surface water quality standard. However the production of oil palm plantation irrigated with
concentrated latex effluent was found to be in a range of 88.0-175.1 kg/rai/month which was
higher from control unit and irrigated with well water unit. Hydraulic loading rate 2 cm/wk of

daily watering unit provided the maximum yield.
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pH - Electrometric Method'
Temperature °C Electrometric Method'
Conductivity mS/cm Electrometric Method'
TDS mg/L Gravimetric Method'
TS mg/L Gravimetric Method'
SS mg/L Gravimetric Method'
BOD, (Biochemical Oxygen Demand) mg/L Azide Modification Method'
COD (Chemical Oxygen Demand) mg/L Closed Reflux Method'
TKN mg/L Kjeldahl Method'
NH,-N mg/L Kjeldahl Method'
NO,-N mg/L Spectrophotometer Method'
NO,-N mg/L Spectrophotometer Method'
Org-N mg/L Kjeldahl Method'
TP (Total Phosphate) mg/L Stannous Chloride Method'
Zn mg/L In house Method™”
SO 42_ mg/L Gravimetric Method'
Na meq/L ICP-OES’
Ca meq/L ICP-OES’
Mg meq/L ICP-OES’
SAR - *

flun: ' APHA, AWWA. and WEF, 2005
® T-2 based on Standard Methods for the Examination of Water and Wastewater,
APHA, AWWA &WEF, 21" ed., 2005, part 3120 A.
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* SAR = Na/((Ca + Mg)/2)
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= v 4 22 y
M1319N 2.2 mayjauﬂmmammﬂummmu

LR
P Hydraulic | vi1@ BOD, CcoD TKN N P K
uasiisann % 4 | M3
o Loading WHN v Loading Loading Loading Loading Loading Loading
IU 1
(em/wk) (m) . (gm’.d) | (gm’.d) (g/m’.d) (g/m’.d) (g/m’.d) (g/m’.d)
(m'/d)
DI 3 2,027 8.7 10.2 22.8 4.6 4.6 1.6 0.11
D2 2 1,871 5.4 6.9 15.3 3.1 3.1 1.1 0.08
D3 1 2,094 3.0 34 7.6 1.6 1.6 0.6 0.04
D4 0.5 2,068 1.5 1.7 39 0.8 0.8 0.3 0.02
g
INUNNTT
09 NIUU U
AIUNO Y
( US.EPA,,
2.5-10 - - 5-50 - 0.34-0.47 0.34-0.47 0.02-0.51 0.03-0.68
2006; NI
SRNGERT
NISINYAYT,
2553)

a ) 4 22 ¢ o
M1 19N 2.3 m@yjal!ﬂﬁ\iﬂﬂﬁﬂﬂﬂiﬂu’]‘ﬂq/ﬁﬂﬂ’lﬁﬁgﬂiq

, A1
uasiisa | Hydraulic | via BOD, cop TKN N P K
P N3N
ffﬂmﬁ’ax Loading Wi H Loading Loading Loading Loading Loading Loading
v 1N
n¥a (em/wk) | (m?) . (gm’'.wk) | (@m'wk) | (@m’'.wk) | (@m’'.wk) | (@m'.wk) | (g/m’.wk)
(m’/wk)
Wi 3 1,871 56.1 71.5 1594 324 324 11.6 0.77
W2 2 2,420 48.4 47.7 106.3 21.6 21.6 7.7 0.51
W3 1 2,464 24.6 23.8 53.1 10.8 10.8 39 0.26
W4 0.5 2,130 10.7 12.0 26.7 5.4 5.4 1.9 0.13
4
NUNNIT
09NUUY
AUNOHY
( US.EPA.,
2.5-10 - - 35-350 - 2.38-3.29 2.36-3.30 0.13-0.18 3.54-4.77
2006; NIU
gatasy
MIINEAS,
2553)
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a A s2q ya o o a1 2
M15199 2.5 MNN905 N 1 AATITHANHAULAIBE19 N

Fudsqammiin (Tt M
pH - Electrometric Method
Temperature °C Electrometric Method
Conductivity mS/cm Electrometric Method
TDS mg/L Gravimetric Method
TS mg/L Gravimetric Method
SS mg/L Gravimetric Method
BOD; (Biochemical Oxygen Demand) mg/L Azide modification Method
COD (Chemical Oxygen Demand) mg/L Closed Reflux Method
TKN mg/L Kjeldahl Method
NH,-N mg/L Kjeldahl Method
NO,-N mg/L Spectrophotometer Method
NO,-N mg/L Spectrophotometer Method
Org-N mg/L Kjeldahl Method
TP (Total Phosphate) mg/L Stannous Chloride Method
Zn mg/L In house Method'”
SO 42_ mg/L Gravimetric Method

iW1: ' T-2 based on Standard Methods for the Examination of Water and Wastewater,

APHA, AWWA &WEF, 21" ed., 2005, part 3120 A.
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D1 3 Sandy Loam Sandy Loam Sandy Loam
D2 2 Sandy Clay Loam Sandy Loam Sandy Loam
D3 1 Sandy Clay Loam Sandy Loam Sandy Loam
D4 0.5 Sandy Clay Loam Sandy Loam Sandy Loam
W1 3 Sandy Loam Sandy Loam Sandy Loam
W2 2 Sandy Loam Sandy Loam Sandy Loam
W3 1 Sandy Loam Sandy Loam Sandy Loam
W4 0.5 Sandy Clay Loam Sandy Loam Sandy Loam
saive 3 Sandy Loam Sandy Loam Sandy Loam
Taisavie - Sandy Loam Sandy Loam Sandy Loam
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PARTICLE SIZE

MI0819AU TEXURE
% CLAY %SILT %SAND
D, 18.74 15.99 65.27 SANDY LOAM
D, 21.26 16.67 62.06 SANDY CLAY LOAM
D, 20.81 17.28 61.91 SANDY CLAY LOAM
D, 22.63 17.6 59.76 SANDY CLAY LOAM
W, 17.71 14.84 67.45 SANDY LOAM
W, 19.95 18.31 61.74 SANDY LOAM
W, 19.53 20.91 59.56 SANDY LOAM
W, 20.38 18.48 61.14 SANDY CLAY LOAM
savne 17.62 28.09 54.28 SANDY LOAM
Naisinde 17.63 27.89 54.47 SANDY LOAM
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PARTICLE SIZE

LRI TEXURE
% CLAY %SILT %SAND
D, 16.36 18.36 65.28 SANDY LOAM
D, 16.38 16.36 67.26 SANDY LOAM
D, 16.44 16.24 67.32 SANDY LOAM
D, 15.39 19.61 65.00 SANDY LOAM
W, 14.28 14.43 71.30 SANDY LOAM
W, 15.12 16.51 68.38 SANDY LOAM
W, 15.20 17.79 67.01 SANDY LOAM
W, 14.08 17.26 68.66 SANDY LOAM
savne 14.64 26.30 59.05 SANDY LOAM
Naisinde 13.61 23.83 62.56 SANDY LOAM
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PARTICLE SIZE

MI0819AU TEXURE
% CLAY %SILT %SAND
D, 18.32 21.61 60.07 SANDY LOAM
D, 14.67 17.32 68.20 SANDY LOAM
D, 13.60 17.25 69.15 SANDY LOAM
D, 18.25 17.85 63.90 SANDY LOAM
W, 15.58 18.39 66.03 SANDY LOAM
W, 15.94 21.27 62.78 SANDY LOAM
W, 15.71 16.97 67.32 SANDY LOAM
W, 15.54 18.76 65.70 SANDY LOAM
savne 14.75 26.90 58.36 SANDY LOAM
Naisinde 12.99 26.72 60.29 SANDY LOAM
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NH40Ac Extract (meq/100g)

MI0819AU Exchangeable Na Exchangeable Ca Exchangeable Mg
A9M | ITHING | viee | NOM | STWAS | ¥iae | NOM | S¥HIY | Hiad
D, 0.07 0.06 0.02 | 0.79 3.06 3.61 | 042 0.89 2.15
D, 0.07 0.06 0.02 | 1.19 2.68 3.9 0.59 1.39 1.68
D, 0.05 0.04 0.02 3.1 471 2.8 1.55 2.41 1.74
D, 0.1 0.02 0.02 | 4.64 2.33 3.04 | 3.63 1.49 1.97
W, 0.03 0.02 0.02 1.3 3.06 0.84 | 0.44 0.61 0.38
W, 0.07 0.11 0.03 | 2.79 2.3 4.7 1.15 1.7 1.73
W, 0.1 0.03 0.03 | 4.61 2.67 34 3.99 1.68 1.84
W, 0.06 0.03 0.03 | 2.22 2.39 337 | 144 1.31 1.74
ﬁﬂ‘igﬁ.l'i’) 0.03 0.01 0.01 | 0.89 1.09 0.65 | 0.82 0.75 0.65
Nisavinie | 003 | 002 | 001 | 104 | 102 | 167 | 037 1.1 1.67

ey - mg/kg = ppm L8 cmol/kg = meq/100g
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ES %100
CEC

ESP =

ESP = 8a5130az Iandeunana/asn 18 1uAu (Exchangeable Sodium Percentage (%))
ES = TwRsuinani/aon'ld (Exchangeable Sodium (cmol /kg))

[ v 9
CEC = ayyatszquiniuanilaeu'ldnavua (Cation Exchange Capacity (cmol /kg))

iNaj+{Caj+{Mgj+{K;
CEC

% Base Saturation = [ } x 100

Taeh { } = looounuanalasu'ld (meq/100g)
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oo 1 w.a1. 2553 1 w.q1. 2554
IUN -
w.A 3.8 n.A. a.f. .8, .. N.8 5.9. n.A. NN,
1 11.5 00| 558 2.2 3.0 00| 794 9.6 0.4 0.0
2 0.0 0.4 0.9 1.6 80| 176 0.0 0.4 0.0 0.0
3 0.0 0.4 00| 120]| 486| 150 184 0.0 0.0 0.0
4 00| 280 0.0 0.0 0.0 3.1 0.0 0.0 0.0 0.0
5 0.0 1.8 0.0 00| 384/| 346 0.0 0.8 9.6 0.0
6 54| 156 0.0 0.0 0.6 0.7 00| 164 0.0 0.0
7 0.0 1.0 4.6 14| 150 00| 158 1.0 2.6 0.0
8 00| 1L1| 266 5.8 4.1 0.0 2.6 0.0 0.0 0.0
9 00| 184 0.0 5.2 0.6 00| 152 0.0 0.0 0.0
10 7.0 2.4 0.0 13 0.0 0.0 0.4 0.0 0.0 0.0
11 282 0.0 42| 143 0.1 11.6 | 260 1.8 230 0.0
12 35.0 00| 133 0.0 0.0 86| 120 116 2.8 0.0
13 2.2 1.8 308 0.0 00| 235 0.0 00| 89.0 0.0
14 10.8 0.0 43 90| 570 136 0.0 0.0 0.0 0.0
15 45 9.4 5.0 00| 202 144 0.0 0.4 0.0 0.0
16 0.0 00| 105 0.0 00| 210 2.8 0.0 0.0 0.0
17 11.3 64| 120 48 0.0 48 1.6 9.8 0.0 0.0
18 15.4 0.0 0.0 0.6 0.0 0.0 0.0 3.8 0.0 0.0
19 3.2 0.0 62| 188 00| 274 7.6 2.6 0.0 0.0
20 00| 129 00| 316 0.0 0.0 0.0 0.0 0.0 0.0
21 00| 102 00| 124 6.8 00| 742 0.0 0.0 0.0
22 100 | 16.2 0.8 4.7 1.0 00| 288 0.0 0.0 0.0
23 0.0 1.0 00| 192 1.8 0.0 40| 176 0.0 0.0
24 00| 218 5.3 0.0 1.0 00| 266 0.0 2.2 0.0
25 0.4 49| 132 0.0 0.0 66| 226 0.0 4.0 0.0
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oo 1 w.a1. 2553 1 w.q1. 2554
IUN -
w.A 3.8 n.A. a.f. .8, .. N.8 5.9. .A. N.N.
26 0.0 0.0 15.4 0.0 37.0 3.1 10.4 0.0 11.6 0.0
27 2.4 1.2 34 00| 224 12.0 1.6 0.0 0.4 0.0
28 7.8 20.5 0.0 5.2 0.0 8.5 10.2 0.0 6.2 0.0
29 3.0 3.8 4.6 0.0 2.8 0.0 4.4 4.2 8.0 -
30 0.0 112 19.2 6.2 11.2 0.0 1.0 1.6 6.0 -
31 0.0 - 2.4 4.2 - 11.2 - 1.6 0.0 -
ERLY 158.1 | 2004 | 2385 | 1722 | 280.5| 2373 | 365.6 83.2 | 165.8 0.0
NUIUIU 16 22 20 19 19 18 21 15 13 0
gaga 350 | 28.0 55.8 31.6 57.0 34.6 79.4 17.6 | 89.0 0.0

N aoilgailenIne 3anianazil, 2554
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Atomic
12.1aina (Ni) un./a. 5 0.1 - Absorption -Direct
Aspiration
Atomic
13.03019m13 e (Mn) un./a. 5 1.0 - Absorption -Direct
Aspiration
Atomic
14.danzd (Zn) un./a. il 1.0 - Absorption -Direct
Aspiration
Atomic
. 0.005%
15.upauuew (Cd) un./a. il - Absorption -Direct
0.05%**
Aspiration
16.1a35ousHiaEnN Atomic
dun un./a. 5 0.05 - Absorption -Direct
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Atomic
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2 Atomic
18. 50NN 9%UA (Total
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Atomic
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