DISCUSSION

Wastewater or Influent

5.1 Characteristics of D

D omestic Wastewater

ater or influent from

this report d for Thafiland, the
United State QgAmemca, Canada and Indm (Table 5.1 ). There is
good agreement fimathe compositiion of the influent 1in Thailand.

coD loamﬂ %&Q«m&m § w Eimljn this report were

rather h:%,her than their ‘loachng in ther gr-oupw\lamabxltby in
cerﬁ WW&@% %W%\% Brr}ﬁnﬁlon seasoning
varidtion and 1location size in the community ¢ 83 ). It is
possible to say that the composition of the domestic wastewater
among various location in the world seemed to be similar.
However,the raw sewage from Canada (18) showed high concentrations
of total phosphate and Ci. It is notes that NOS-N could be
detected in the influent from both U.S.A. and Canada

(15, 18, 45, 86, 87).



Table 5.1 Comparision of Range and Mean value
analysed from U.S.A., Canada, India, a
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Raw sewagej b.6-9.1 350-2880 397-582 - = 21-296 -
Canada 7.63 1166 484 ‘,'v 162.7 gy Ret (28)
India, Sump  7.8-8.1 67-230 96 As-22 ’ - % i = _
well 7.9 120 17.6 8.9 Ret (87)
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5.2 Characteristics of Effluent

5.2.1 Weekly Variation

The results show that weekly basis over a 20-week
passing of domestic wastewater through columns of different soils,

i.e.yBan Bung loamy sand, Pak Chong clay, Muak Lek sandy loam and

Khampaeng Saen loam, th ges in some physical, chem1031

and biological charf_v' ffluent in different degree.

Especially, in tw} s

viable E. _coli an

experiment, COD loading,
NH_-N in all four
effluent, Ca conteapt i M Lek and Khamphaeng Saen
effluent, SO Chong effluent and K
content in Mua _ rkedly. And also NO_-N
could be detectedd iff ""-_f' \ Pk and Muak Lek effluent
in this 2 '

period the remaining parameters

seemed to be in the rrow A s'possiblevthat changes in
?pend on soil texture, so0il

m1croorganxsmf31 orfzinaf Sonce £ ingsoil and influent ions

522 P ical and Blogtgzcal Changes

ﬂ‘IJEJ’mEJT’]‘SWEJ’]ﬂﬁ

fluent from Khamphaeng Saen and Ban Bung soil columns

:i:‘mmrr P MR (1H 1

he domestic wastewater used, soil color, microbiological
activities and flow rate of the wastewater (7). Anyway, E. coli
could not be detected in any of the four effluent. It may be that
some E.coli could be died before seep through soil. But it could
be found E.coli in effluent from 4 soil series in the first
period of experiment. Thus It may conclude that soil is one of

the effective media for filtering of microorganisms which
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contaminates in domestic wastewater (71),

5.2.3 Plant Nutrients in the Effluent

As we know, essential plant nutrients are Ny P and K

and their ions can be detected in the domestic wastewater or

t some soluble forms of all above

#/he effluent except in the
Pak Chong and Kha Sa “M nt which soluble-P form

could not be de? . %here was no NO -N form

influent. The results shqw

three nutrients were

in the influent b -N could be found in only
three effluent fr - ak chong ‘d Muak Lek soil columns.
The results indic . he -_,;'. e nitrification process
occurred in - ition, soluble K was
detected i " inin fluentyland it is said that
leaching process ' ﬁ A ° red in those soil columns

(28)., The total a ' 'm of N, P, and K in the

from the t.reakg s0i! - ound in the effluent. However,

the leachates mays be polluted t tural water resources including

ground wﬁ o] deB). ’}‘H:E}% W%}e’}ﬂ Pevention processes

should be 'uer‘f‘ormed. .8, , plant cropp:ng in cer\t.ain areas and

"ﬁ‘ﬁ?‘ﬁ‘ﬁ"ﬂﬁﬂl UARNAINYIAY

5.2.4 Comparison of Other Effluent

Removals of cations and anions by soil column both in
vertical and horizontal directions seemed to be similar (1, 2 ).
Except in PO_-P, this form could be found again after treatment
f‘or" a long time. Several mechanisms could be established, i.e.,

regeneration sorption capacity (49, 89), and anaerobic or reduced
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condition (37).

5.3 Soil characteristics before Domestic Wastewater Treatment

Quantities of some characteristics of the four-untreated
soils, i.e., Ban Bung, Pak Chong, Muak Lek and Khamphaeng Saen

with those from Soil Surv;,“<-~ra€ory 77, 78, 79, 88). It is good

s except Ca content and soil

pH. It was of certain parameters in

: e~
Khamphaeng Sean#f—' ie . i urvey lab were varied
widely, i.e., CEC 1,3-38 meq/100g for Ca and
3.4-67 ppm for lue, extractable—-P and

Ca content® wer alues from this study,
but it had bee _ : ‘fwt. F‘ ation in soil chemical

properties may depend ) pa location and variety of

ﬂﬁﬁ]’mﬁcﬂ‘ﬁwmﬂ‘i
Color of theftreated s ls was cha to be black or

A TG T

firs part or 0-30 cm. from wastewater column. The length of black
color in the soil column may depend on flow rate of wastewater
(Figure 5.1). Occurrance of black or dark-brown color in the tregted
soil indicates that trapping capacity of soil for suspended solid

or biomass from domestic wastewater may concern (7).
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- --.o'."-i #

Ban Bung soil serie

Figure 5 1 Photograph of soil color after passing with wastewater



102

5.4.1.2 Soil Clogging

Percglation rate 1in soils in horizontal (140-day
_treatment) and vertical directions (45-day treatment)(1) could be
compared. In the first system, wastewater can flow through whereas

in the latter one wastewater moves by gravity which the total

,&;ﬁf r
} posed that depending on the

flow direction in ' cdmntatmn would occur in the

bottom and a y
vertical dire o ‘

deposit solids

amount of the latter on adually declined and finally

stopped. Mc Gauhey

lls. In the contrary,
d infiltration act to
il column, and gravity
tends to stri eble matter. Rates of
permeabilily in {7 54,1 7 ;ﬁg nd may due to particle
the quantity of cl 2 A:'.i Pak Chong soil was the highest
but its perméability r: : 'Lcond. This evidence may depend

r-,.a",.l‘::“.i" . 3
on type of cliqfl mimnlfs’*ﬁ : n Pak Chong soil series, its

clay mineral]

Khamphaeng Saeiilo“ 10 iﬁ]onite which is 2:1 type
|

(79, 90).

ﬂuﬂeﬁca, %mgwmm
QW’lﬁﬂﬂgm URIAINYIAY

Soil pH of four-treated soil increased particularly

in Ban Bung soil series and this phenomenon dues to the fact that

soil with good permeability could remove bases from the influent.

However, the small increment of pH in Pak Chong and Khamphaeng
Saen soils were probably due to clay materials act as buffers (91).
He showed that in sandstone clay mixtures, pH changed from 7.8

to 6.9 for 12 ¥ clay and 5.4 for @ % clay after treatment with



septic tank effluent for 23 weeks. Similarly, soil pH small

increment in sludge amended soil (24).

5.4.2.2 N-transformations

Treated Ban Bung, Muak Lek and Pak Chong soils may be

trapped NH4—N from wastewater. In the first period of - adding

wastewater, NH4-N may

organic colloids 4'

mechanism. In ad i o M REL 04w oqu that NH4~N decreased
sharply after tr 7 f{' r.i ;for 10 weeks. However,
NH_-N in this soi : ly with other cations
(Ca,Mg) and a ja (33 ) after passing
of wastewater phaeng Saen soil series
removed N-form NH_-N in the crystal

lattice. Therefore, eated Khamphaeng Saen soil
was largely found in b;EEiTA

=

influent couggbe imnﬁq&’ »
5433 % ﬂ
ﬂ uﬁ“'ﬂ tH’EJ %fg %ﬂﬂvﬂ ﬁf‘rom wastewater by

sorption nd precxpxtab13p The relationship between adsorption

anﬂ:ﬁ ﬁ@m thTE]brTﬁ .cht,ion (21)s
adsorped ——————— Hosolubion — o precipitated

Mechanism of P sorption by soil depends on texture and amount of

orms . However, some of N in the

issue (86).

hydrous oxide of Al/Fe (28). The latter reaction occurs after
accumulating P for a long period of time and in suitable soil pH
(46) . As result from 4.2.4.1, Muak Lek and Ban Bung soils may
remove P from the influent by sorption reaction until reached
equilibrium or saturated. Therefore, it could be found P in the

effluent after passing wastewater for 12 weeks. In addition, PO_-F

103

‘ J" egatively charges of clay and
i &es, then soil probably be
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could be found in the effluent again. It is possible that PO_-P
which firstly had be taken up by soil microorganisms and after
they died,available-P was again rendered and leached from the
soil column. In the effluent from the four treated soils, the
results show that the dip in PO_-P coﬁcentrat.ion would coincide
with a peak of Ca concentration (Figure 4.6 and Figure 4.2). It is
indicated that P remova aused by precipitation of Ca-P
compounds for a lo ww jc wastwater treatment. the
a:n IMSher\ than the extractable-P

‘-s.ék strongly supported the

quant ity of tota 1 =

quantity in th

evidence.
5.4. S (Ca, Mgg Kg Na)
ons were retained in Pak
Chong, Muak Lek series after passing wastewater
immediately. After t,ha“‘h‘}g | ontent in the influent displaced
K, Mg ions from the sc.'i'f-r;fc an 'u However soil K, Na,

es. It may be due to

adsorption re probably released as

follow by the ::
nonexchal mﬁ ——m ------- > in soil solution
In addaﬁ g n Bﬁﬁﬂi 4 soil series was
higher than influent infthe first 4, weeks. S@i1 Ca increased

exdape lsah Gbine 4ot fshbiad. Viie] 1 hihid Ghbone ca soms

precipitate with PO 4-P (46). After taht the ion could be adsorped

1 11brium r'eac'c.ion £BT)E

at the soil exchange site. In contrast, Mg, K and Ca ions were
released from Khamphaeng Saen soil and could be retained Na at the
first period of experiment. It is possible that their content in
the tested Khamphaeng Saen soil were higher. Therefore, their
ioﬁs may be leaching when passing wastewater continuously.

The pattern of Na in Muak Lek and Ban Bung effluent

at the first period of experiment nearly constant and almost equal
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Na concentration in influent. It indicated that Na content in
those soil may be reach equilibrium. This result is same as De
Jong (55) indicated that the steady state of Na due to percolation
and the CEC of soil were low. When comparation between the movement
of 4 cations in Pak Chong, Muak Lek and Ban Bung soil series was
clearly affected by exchange reaction; Na and Ca approached
equilibrium values after 5 weeks has leached through the soils but
Mg concentration in th w were still considerably lower
than influent at bhe%\\'& f)t. This result asgree with
the result of De @) @atme leachate was retarded
before 3 pore vm——‘ 1 3 '%ed and Mg was desorbed

or adsorbed th r in the experiment.

i

However, the From, 423,14 indicated thst the
— 1
exchangeable C e _soid 0‘5«:‘*‘ igh relative to the

exchangeable (Na+K+Ca+Mg)
increase during 20 we : are highly adsorb in the

first period as shown that cen ation decrease to 0 mg/1.

Thus, the amo l’ of

upon texture and percolate rate of soil. cept in Khamphaeng Saen

4
soil seni mri\;ﬂ ﬂﬂ iﬂﬁ?’fﬂﬁgmy desorbed from
soil duﬂo co m I ilizer.' "Therefore, the result
would not to indicated

AR A Al TTiYa Y

q
5.4.2.5 The Movement of Anions (Cl1, SO))

The soluble SO_ could be detected higher at first
section which receiving influent earily. In case of Muak Lek
series highly retained SO_ as equal as Pak Chong soil series. It
may be the occurence of precipitation, CaSO_. Since Muak Lek soil

series before treatment have plenty of Ca concentration. This
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Na concentration in influent. It indicated that Na content in
those soil may be reach equilibrium. This result is same as De
Jong (55) indicated that the steady state of Na due to percolation
and the CEC of soil were low. When comparation between the movement
of 4 cations in Pak Chong, Muak Lek and Ban Bung soil series was
clearly affected by exchange reactionj Na and Ca approached

equilibrium values after 5 weeks has leached through the soils but

Mg concentration in tw{, were still considerably lower
"

than influent at b}& t. This result agree with
the result of Dem& -ﬂhatﬂthe leachate was retarded

before 3 pore

ed and Mg was desorbed

or adsorbed er in the experiment.

However, the oM. -4, . indicated that the
4 - \"

exchangeable C o”:@ig‘h relative to the

Mg can take placefbyl d rption o '« while Ca desorbed, or by

exchangeable (Na+K+Ca+Mg)
f,l_';;—f

increase during 20 weeks.  Alm
. L) |
first period ..8s shown ¢t

are highly adsorb in the

ration decrease to @ mg/1.

Then its contemk verse " Tm }jeleased simulataneous.
1 : .

Thus, the amocg of a : desorption to an extent depend

upon texture and percolate rate of soil. Except in Khamphaeng Saen

il 07 110 11230012 e istening
K URENiRTP ) (HRET

5.4.2.5 The Movement of Anions (C1, 804)

The soluble SO, could be detected higher at first
section which receiving influent earily. In case of Muak Lek
series highly retained SO, as equal as Pak Chong soil series. It
may be the occurence of precipitation, CaSO4. Since Muak Lek soil

series before treatment have plenty of Ca concen{.ration. This
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result supported by Marsh et.al.(65) that the actual quantities of
SO, sorbent in the.Ca media were considerable largely than the
amount of positive charge initially present.

C1 movement showed the different trend. It is higher
at section F and G. It may be explained that Cl ions are freely
move with water through soil column a long period of experiment,

W }/et.ained Cl depend on soil texture
7Z.,
o

and the efficiency of soi

and percolation rate

e increased in the four
treated soil. ccumulate of suspended
materials by p in decreasing the amount
of COD in the e - column neither retained
the chemically or allowed then to be
oxidized during assing through the column.
Because quantity Of:QF ' ( increased in each soil series,
it indicateEriLr~ f rgani NOU be-increased in each soil
(17) and pro}w »‘.] ont inueous passing.
However, cha in soil organic carbosﬁlwms slight and not

ccmsisi:.ax;ﬁ1 Thif &uld be due &' the relatively short period of

u&an&mwmm
ammnmmmmaa

The increasing in CEC may be attributed to increasing

passing

in pH after domestic wastewater treatment (38). The results
(4.2.9) showed that increasing in CEC in Pak Chong soil was rather
high compared with in Ban Bung soil, its CEC and pH was increased
slightly. It is possible that highly increase in CEC of tropical
soils may also resulted from P sorption (92). In addition

slightly changes in soil CEC may be attributed to higher
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mineralization rate of organic matter.

5.4.,3 Biological Changes

Not only pathogenic bacterial cell in the soil also but
soil microbe are enhanced as a result of passing of wastewater ,

i.e.,nitrifying ‘bacteri

The quantities of microorganisms
in soil depend on so /wir\onmental conditions i.e.,

nutrients, moist e(lQ).However‘, E. coli

_col m) found lower than the
first one (0-

; el \\\\ ; whether the die—off of
the E. coli re it \ \ ion or decreased mostly

content at the

5.5 Plant Nutrie

Constitue y be changed after passing

of wastewater. Certaiil phope » = suitable for plant nutrients

(82) as showii. in Table 'he high leaching of sulfate and
An 18bie Y.s. :

fixed form o ever, available-P and

1

. . i T Il
organic carbon™in the treated soil slig ’E increase. The evidence

»Tiie,m,ﬂuifﬁlﬂﬂf fthie e o

Qﬁqﬁﬂﬂﬁmﬂﬁﬂﬂmﬂﬂ
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Table 5.2 Estimated treated characteristics soil for plant
nutrient
constituents Pc Ks M1 Bb plant level
Pc Ks M1 Bb
K
meq/ 1008 very high low
high
N % low low low
available P low very low
Ppm

organic C low very very

% low low
Ca med high low
meq/ 100€ o —— i

W e
Mg m +31 1.9 N 0.6 low low very
meq/ 100g ‘a j L7 low
AUBINENINYNNT
Y
Cl1 \ 9.27 0.17% 0.2 Q.& adequat.%}ow adequate low
ey i | Y1711 ﬂJm’JTﬂEJ’]ﬂ d
q :

SO 9.2 0.08 ©0.15 ©0.15 very very very very
meq/ 100€ high high high high
Na #.84 ©.53 ©0.61 ©0.35 high med med med

meq/ 100€
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