CHAPTER 3

MATERIAL AND METHOD

3.1 Sources of WastewaterW§o1l
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The % - ' ate NE S lected from grit chamber

at Huaykwang Sew

A. M., and was a

laboratory, Facul ei rn University within 1

hour. Chemical acteristics of the samples

were analyzed i on was applied to the soil

columns. The rema 3. .er lwas stored at 4°C and was held
until it reachet{rf_c:_io%— ] : efore added to the columns
again. Samp]@‘& were obtair nber 1986 through March

1987.
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Four soil sesnes were used in this er1ment.. The
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80).7 These soil were obtained during September 1986 through

October 1986. All of them can generally be classified by 2 systems
as shown in Table 3.1. The general characteristics of these soil
can be described as follows:

Pak Chong series The taken soil is located about 6

kilometres northeast from Mitraparp Highway (at Km 100), Wat
Mitraparb, Ban Klang Dong, Amphoe Pak Chong, Nakorn Ratchasima

Province. It is an area of red clayer soil developed from shale
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associated with Carboniferous and/or Permian limestone. Kaolinite
is the dominant clay minerals and the percentage of free iron
oxide is 7.5-7.6, and soluble aluminium is 2.03-0.05%.
Permeability is estimated to be rapidly.

Khamphaeng Sean series The soil sample used in this

experiment is located about 500 meters east of Maraiman Road,

Amphoe Khampaeng Saen, Nako athom province. This is a brown or
strong brown clay r‘

J’, veloped, argillic B horizon.
Permeability is mor% nd r ___&slow.

Muak Lek ssw-" he sa amined is located about
12 kilometres ngsﬁﬁ!gf—!fi Mitrapa H ay and Muak Lek railway

station, at Wa k, Saraburi Province.

Most of the area Jcéup’ L'_' 1ay with common fine faint
reddish brown motlgs | .451 IMMC sry fine tabular pores.
f is rapid.

is 1located about 1
Ban Donhualou, Amphoe

kilometres east

Panatnikom, Chonbura

Sampl:-_

is sandy loam to loamy sand.

Permeability |

~coldected at 5@ cm below
the surface byI] D. and Ga]cm length of PVC pipes
a Jjack in hordzontal directipn as shown in Figure 3.1. After
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columns we sealed and cqyered at the two ends w t plastic. The
ARV AP 8] oo
seridls was collgcted for 3 columns. Two of them were treated with
domestic wastewater while the remaining was cut into 7 sections.
Sections A, B, C, D, E, F, and G were cut at 5, 16, 20, 30, 40,
and 50 cm, respectively, far from the end of soil column which

connected to the PVC pipe contained domestic wastewater.



Table 3.1 Classification of the soils under investigation
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Soil Soil “National Location Texture Perme-
Series Taxonomy‘ ability
Pak clayey, Reddish- Nakorn clay rapid
Chong kaolinitic Brown Ratchasima

Oxic ate] ////

“Paleustu ~_ \\\ .//

J

Khamphaeng fine loamy - — al ic QOrn silty moderate
Saen Udic S oo ' loam or slow

4Haplust
Muak loamy, : Nofcalcid! | aburi silty moderate
Lek Lithi ' | loam

Haplustalf
Ban sandy, dromopphic | Chonburi loamy very
Bung Aquic Aren sand rapid

% —
*Dudal and Moogann classification 1964 m

®paleustults “ le + Ust + Y}

Hanmstﬂf% ¢ AR EINT

Eu’c.rochr bts = EBEukr + 9chr + ept.

ARG AT ﬁ‘Eﬂﬁ'ﬂ

Hapla - Gk. haplous, simple, minimum horizon
Eutr = Gr. eutrous, high bade saturation
Ust G L. ustus, burnt, dry climate, usually hot in

ustic. moisture regime

Ult - L. Ultimus (last), ulitimate

Alf - aluminum & ferric of pedalfer

Ochr = ochric, pale color, low organic matter
Calc - calic horizon

-‘f! lture, Soil taxonomy

summer,
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2.2

3.2 Experimental units

The experimental unit consisted of a 7.5 cm ID, and 100
. cmy long polyvinyl chloride (PVC) pipe for f‘.illing with domestic
wastewater and the same ID. but only 60 cm long PVC pipe for soil
column. At the two ends of soil column were covered with 80-mesh

nylon net in order to pre #t.he erosion of soil by domestic

wastewater flow. The \ unit was shown in Figure

3.2-3.3. At the lo ‘ a 20 cm long PVC pipe of
same ID. is c@ @h cement for blocking

o FHatef \{er confined through soil
column in horizg ' : ion h\ and 1,000-ml, sterilized
Erlenmeyer flask e effluent and determine
E.coli immediat lecting them for chemical
analyzing. Five ter was poured into PVC
pipe of each uni of* each soil series was
marked immediately
equal as the mit.ialﬁ

—-' i= - .b"

adding wastq'vﬂaem» WI!I

vater was added to each unit as

or next times, the volume of

3.3 Preparatiomof‘ Wa st nd Soil S&ples
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analyzed immediately. During the experiment was performed, the
flask had been changed daily. Several parameters of the

effluent, i.e., E.coli, pH, N, P, COD, C1l, SO, and cations, were
analyzed on a daily basis. The result of each parameter was the

average value of three analyzed samples of each duplicated column.
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5 ecm ID PVC

= qmaqn'smum'mm

Figure 3.2 Typical soil column that used in this experiment
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Figure 3U3 Soil column that was used in this experlment.
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3.3.2 Soil

When 20-week period passing with wastewater that soil
was terminated, the experimental units were gradually dried for

about one week. The so0il CO nn was removed from the experimental

unit for viable co Of \ col'ift, Sl samples were collected by
B b il F ) y

making . a hole on the top of sot at 5, 10, 20, 30, 40 and
50 cm, long. A , of soil samples, the hole was
covered with mastepd pe. |\The soil 1 mns were frozen for 2
days and divides 7 avels and roots were
removed from the ct \\ and let them air-dried
about one week. [ o a size small enough
to pass 10 mesh 11 and stored in a plastic
container. In tk -dry section was carried
out in triplicate columns and ‘the results shown

were the average.
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3.4 Method

3.4.1 Wastewater

The influent and effluent were analyzed several’

parameters as in Table 3.

e laboratory of the Department of
General Science, Facul s Chulalongkorn University.

_ppendix A.

Table 3.2 Th/ N\ ical method

Method of procedur

»ical Method

pH
COD (mg/1) reflux method
NH -N (mg/1) the influent

ization for the

TKN (mg/1) Kjeddh1l method

oen ] U A NVVRIENA T

Or\thophosplﬂte (mg/1) ¢ Vanadomol ophosphor acid

QRN IO AR § 8

Totalf phosphate (mg/1) Persulfate digestion

Na and K (ppm) Flame photometer

Ca and Mg (ppm) Atomic absorpbion spectophotometer
Cl (ppm) Mohr method

SO‘ (ppm) Turbidimetric method

E. coli (col/ml) Direct plate count and IMViC test
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3.4.2 Soil

E.coli content in soil samples was analyzed at the
Department of General Science, Faculty of Science, Chulalongkorn
University. Analysis of physical and chemical properties of soil

samples were performed at E Section, Chemical Soil Analysis

Division, Land Deva / artment , the Ministry of

Agriculture and Coo P of soil samples are shown

in Table S.MHd? ‘ %n Appendix B.

Table 3.3 The c

Parameters

Texture

pH
CEC (meq/100g)

Organic carbo‘ESK

NH_-N (%) :
TKN (%) ED
NO_-N (%) ; Natr electrode method
Extractabﬂ pu Epa.sqn E] %%:W{Ej ’u’rﬂ ‘ECHH SO, and
(ppm) U detect by ascobic acid method
TARTAN mm A
mtl!w ascobic acid ﬁh d
Exchangeable Na, K Extract with 1 N NH40Ac at pH 7
(meq/ 100¢g) and detect by flame photometer
Exchangeable Ca, Mg Extract with 1 N NH4OAc at pH 7
(meq/ 1008) and detect by atomic absorption
‘spectrophotometer
‘Cl (meq/ 100g) Extract with distilled water 1:2

and detect by Mohr method



Parameters Analytical Method

SO, (meq/ 100%g) 1:2 soil/water and detect by
turbidimetric method

E. coli (col/g) plate count and IMViC test

AULINENINYINT
RIAINTUUNINGINY

28



	Chapter 3 Material and Method
	3.1 Sources of Wastewater and Soil
	3.2 Experimental Unit
	3.3 Preparation of Wastewater and Soil Samples
	3.4 Method


