CHAPTER V

EXPERIMENTAL RESULTS AND ,DISCUSSIONS

5.1 Introduction

At the beginning of - the research, a laboratory scale contact sta-
bilization process was started up with the diluted tapioca wastewater.
The treatment of diluted raw wastewater was firstly studied at a period
of 69 days. During this period, the process efficiency was normally more
than 85%, under the nutrient lcontrolled eondition. However, the problem
of sludge bulking due to filamentous microorganism was encountered through;

out this period of nutrient contrelled condition.

The following results, . the partial degradable of tapioca waste-
water from waste stabilization ponds ﬁas used és feeding éubstrate to the
laboratory scale contact stabilization unit throughout/the study. The
results of 9 sets from 49 sets of experimental test-run were out off con-
sidered (for various kinetic coefficient determination) due to the fluctua-
tion of the influent COD and/or the_failuré of power supply. These are

No. 1-1, 3-220482 ) 651, /6=2{ D4+l 1651452052 Jafd | 22%24

Thelprocess performance the kinetic coefficients determination

are presented and discussed in_the following paragraphs.

5.2 Process Performance

5.2.1 Variation of pH

Fig. 5.1 shows the average pH of the influent, contact

and stabilization tanks at various sludge ages. Fig. 5.2, 5.3,
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5.4 and 5.5 show the variation of pH of the influent, contact
and stabilization tank at sludge age 20, 10, 5 and 2 days res-

pectively.

During each periods of sdudge age, the pH in contact
and stabilization tanks at various contact time ranged from 6 to
8 and did not varyssosmuch. At sludge age 20 days, pH of the
influent dropedgto 5.00 due to the fluctuation of influent cha-
racteristies. The iaverage pH values at various sludge ages of
the influent, contact /tank and stabilization tank ranged from
7.10 to 7.53,47.64 to 7.97 and.6.90 tok /%2 respectively; These
results show that the pH of the contact and stabilization tank
are slightly greater than the influent. The pH of the contact
tank is also slightly greater than the stabilization tank. These
average pH values of influent, contact and stabilization tanks
are within the optimum range for the groﬁth of microorganisms.
METCALF | &EDDY (1972) stated that most organisms could not.tole-
rate pH levels above 9.5 or below 4.0. Generally, the optimum

pH for the growth of microorganisms should be between 6.5 to 7.5.

.502.2 "'Biomass' Concentration

It is obvious from equation (3.37) that_the total bio-
mass, inythe systém iswconstant, during-eachsvarious sludge jages.
However, in the caselof. the‘system efficiency~decreases,«the
total biomass decreases slightly simultaneously. From experi-
mental result shows that the total biomass of the system decrea~

ses about 7-127% as the contact time decreases from 4 hr to 0.25
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hr and the process efficiency decreases about 4-6%. The total

biomass of the system also decreases as the sludge age decreases.

Fig. 5.6, 5.7, 5.8 and 5.9 shows the biomass concentra-

tions in contact and stabilization tank in term of MLSS and MLVSS.
The MLSS in the contact tank is about 5,000, 3,000, 1,500, and
800 mg/% at sludge age 20, 10, 5 and 2 days respectively. The
MLSS in the stabiliZation tank is about 10,000, 5,000, 2,500 and
1,100 mg/&, at sludge age 20, 10, 5 and 2 days respectively.
The biomassicongentrations in both tanks increase as the contact
time decreases due to ‘the decrease of contact tank volume. The
ratio of biomass concentration din contact tank to stabilization
tank ié about 0.5, this can-be insisted ffom equation (3.4) if

term kCtC is negligible.

5.2.3 Distribution cof ‘Biomass

The factors affecting the distribution of biomass in the
system are the volume of contact, stabilization and sedimentation

tank as well as the recycle ratio.

As the system was_operated at constant recycle ratio,
constantsitabilization/ and sedimentation tanks volume, the chang-
ing of contact tank volume (céntact time) would affect directly
to fraetion of the,biomass in' the contact tank or distribution

of biomass as well as the efficiency of the system.

Figs. 5.10, 5.11, 5.12 and 5.13 show the distribution
" of biomass of contact, stabilization and sedimentation tank in

term of MLVSS at_sludge age 20, 10, 5 and 2 days, respectively.
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The distribution range of biomass in contact and stabi-
lization tanks at various sludge ages are about 20-5% and 80-95%
respectively. The percentage of biomass in sedimentation tank
is abouf 3% of the total biomass .at .sludge age 20 and 10 days but

at sludge age 5 and 2 days this value is nil.

5.2.4 Variation of VSS/SS Ratio

Diringg@ach’ periods’of sludge age 20, 10, 5 and 2 days,
the ratio of total bigmass in the system in term of VSS and SS

was evaluated asjshewn in Table 5.1.

Table 5.1 - VSS/SS Ratio/at Various Sludge Age

0. No. “of 'VSS/SS
(day) Tests #| Avg. Min. Max. S.d.
2 /) 0.919 | 0.835 | 0.949 | 0.040
5 9 0.874 1 0.818 | 0.929 | 0.033
10 16 0.789 [0.750 | On816 |.0.019
20 — 0.716 | 0.646 10,780 L0/042
Total System 49 0.798 | 0.646 | 0.945-|"0.081

The variation of VSS/SS ratio at various sludge ages is
also shown /in Fig.[5714% | The result ifidicates “that the VSS/SS
ratio ranges from 0.72"to 0.92 according to ‘sludge age 20 days
to 2 days. The average WSS/SS ratio ©f, the total system is 0.80.
The VSS/SS%ratio increases,directly as.the sludge age decreases.
This correlation can be expressed as following equation, at which

correlation coefficient equal to 0.957.

VSS/SS = 0.928 - 0.011 6, (5.1)
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This phenomenon octurs due to the higher the sludge age
the lower the net specific growth rate of microorganisms which
affects to increase the inert and non biodegradable part of the
biomass. This affeect is similatsto'the investigation of JENKINS
and ORHON (1972) which stated that viability increased as sludge
growth rate dimcreased. . They also pointed out that in contact
and stabilizationstank sludge viable fractions were constant at
90-95 per cent and 85-90 per cent of VSS respectively at contact
tank removal jrates > 3 g COD removed/g VSS-day but below this the

viability decreased shaply.

The variation of VSS/SS ratio at various sludge ages is
also affected the determination of microorganisms decay coeffi-

cient (ko) of the process which based upon MLSS and MLVSS

5.2.5 Influent and Effluent Suspended Solids

During the performance of the process;, the values of in-
fluent suspended solids (X;) were depend upon-the characteristics
of partial degradable tapioca wastewater picked up from the waste

stabilization ponds. These values ranged from 100-400 mg/%.

The effluent suspended.solids (X,) ranged from 10-100
mg/%" throughout the experiments. It is obvious that the effluent
suspended, solids “increases when the contact time' decréases less

than 2 hr, see Figs. 5.15, 5.16, 5.17, and 5.18.

5.2.6 Substrate Concentration and Process Efficiency

Principally, the influent COD concentration picked up

from the waste stabilization ponds was aimed to be nearly 1,000
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mg/%. Since the COD concentration could not be analysed on the
site of the factory. Therefore the average influent COD concen-

tration of the system was fluctuated.

Tables 5.2, 5.3, 5.4 and 5.5 show the COD concentration
of the influent, contaét, stabilization and sedimentation tanks
as well as the processsefficiency. If assume that biochemical
reaction imfthe sédimentation tank is negligible, the soluble COD

~concentration of /the effluent wili be equal to the soluble COD
concentrationm in the contact tank. In these tables, the terms
INF; and STT are expressed in'total COD concentrations but INFS,

C and S are'expressed in“soluble COD concentrations.
Soluble (based on effluent) efficiency is defined by:

- C
INFT

T]TT = —W X lOO/o (5.2)

s

dhe term Nap is _employed in—the—evaluation of other paraF
meters through out the study. The another term of total efficiency

is calculated based upon INFT and STp.

The variation of average influent COD_and BOD concentra-
tion and effluent COD concentration at| various sludge ages are

shown in Figs. 5.19, 5.20, 5.21 and 5.22.

The average influent COD and BOD ranges about 800-1,000
mg/2 and 600-650 mg/% respectively. The effluent COD concentra-
tion is between 20 and 140 mg/f and also increases when the con-
tact time decreases less than 2 ﬁr. The average effluent BOD

concentrations range between 20 and 60 mg/% and are within the



Table 5.2 - Substrate Concentration and Efficiency at Sludge Age

20 Days.
ec = 20 days, R = 100 7%, Qi ; 36 ¢/day
RUN Substrate Conecentration.in COD (mg/2) | n in COD (%)
No. INF,, INF, c S ‘- ST |Soluble| Total
1-1 1117 674 55 31 82 | 95.32 | 93.03
1-2 1016 550 42 32 111 | 95.86 | 89.07
1-3 830 368 45 41 71 | 94.57 | 91.45
2-1 870 571 4| /46 23 75 | 94.71 | 91.38
2-2 909 554 47 20 >_76 94.83 91.64
3-1 862 431 74 47 74 | 91.41 | 91.41
3-2 692 287 51 4 63 | 92.63 | 90.87
4-1 | 1016 | - 730 29 T 44 | 97.14 | 95.67
4-2 607 392 19 19 21 | 96087 | 96.54
5-1 | 8274 630 16 22 41 | 98.06 | 95.04
5-2 762 482 25 16 44 | 96.72 | 94.22
6-1 446 273 15 15 41 | 96.63 | 90.80
6-2 717 448 60 23 100 | | 91.63°1186.05
6-3 1153 808 71 | 28 95 | 93.84 | 91.76
Gdos | 1068 |4 725 731 4 133 94 #1193, 16 91,20
7-1 945 763 81 35 161 | '91.43 | 89,31
8-1 934 747 83 120 163 | 91.11 | 82.55




Table 5.3 - Substrate Concentration and Efficiency at Sludge Age

10 Days.
GC = 10 days, R = 100 7% Qi =36 Z/day
RUN Substrate Concentrationvin COD (mg/%) n in COD (%)
No. INF, | INFg C S | SIp |Soluble| Total
9-1 | 1340 618 21 31 31 | 98.43 | 97.68
9-2 | 1273 767 33 25 42 97.40 | 96.70
9-3 950 758 66 27 84 | 93.05 | 91.16
9-4 861 618 69 30 108 | 91.98 | 87.45
9-5 833 452 93 68 | 216 88.83 | 74.07
9-6 717 319 57 51 111 | 92.05 | 84.52
9-7 664 260 e~ 2 116 90.36 | 82.53
9-8 | 846 | 314 {100 63 154 | 88.18 | 81.79
10-1 896 341 92 53 207 89.73 | 76.89
10-2 763 317 103 54 265 | 86.50 | 65.26
11-1 998 376 | 134 37 290 | 86.57 | 70.94
11-2 | . 888 318" | 148 44 7| 297 83.33 | 66.55
12-1 950 699 82 21 146 | 91.36 [ 84.63
12-2 928 500 83 33 157 91.05 | 83408
13-1 | 910 642 112 | 26 173 87.69 | 8093
14-1 | 1061 943 | 398 20 | 498 62.49 | 53.06




Table 5.4 ~ Substrate Concentration and Efficiency at Sludge Age

5 Days.
6, = 5 days, R = 100 %, Q; = 36 &/day
RUN Substrate Concentration in COD (mg/%) n in COD (Z)
No. INFT INFS C S STT Soluble| Total
15-1 890 716 56 28 62 93.70 93.03
15-2 624 461 60 38 67 90.38 89.26
16-1 1038 865 84 36 107 91.90 89.69
16-2 808 582 50 V. 86 93.81 89.35
17-1 869 689 44 2 20 87 94.94 89.99
17-2 779 528 61 24 138 92.16 82.28
18-1 803 670 47 12 88 94.14 | 89.04
18-2 797 627 74 22 112 90.71 85.94
19-1 684 V47l 99 39 ISw 85.52 79.97

Table 5.5 - Substrate Concéntration and Efficiency at Sludge Age

2"Days.
6. = 2 days, K = 100 %, Q= 36 &/day
RUN Substrate Concentration in COD (mg/%) n in COD (%)
No. INF,, INFq o S STy |soluble| Total
20-1 .759 483 187 76 169 75436 77.73
20-2 1113 901 85 60 175 92.36 84,27
20-3 1020 837 70 53 139 93.13 86.37
21-1 883 740 47 28 102 94.35 87.75
21-2 900 .- 39 26 86 95.66 90.44
22-1 770 487 97 33 130 87.40 83.12
22-2 538 312 185 59 273 65.61 49.25

89
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effluent standard of Ministry of Industry (see Appendix, Table

B-1 ).

5.2.7 Effect of Trace Elements ©n Sludge Volume Index (SVI)

The sludge volume index” (SVI) and microscopic observa-
‘tion corresponding to each sets of experimental test-run were
determined through out this research as shown in Figs. 5.23,

5.24, and Table'5.6, frespectively.

The obtained /data indicated that dufing 76 days of N-
conditionsand sludge age 20 days, the SVI values were rather high
given average SVI value -about 150 m2/g and the filamentous bac-
teria were abundant .through out this period which normally cauééd.
the problem éf sludge:bulking. J At N+T condition; sludgé age 20
days, it was obvious that within 37 days (RUN No. 4-1 to 4-2)
after the trace elements shown in Table 4.8 were added into the
system,.-the population of filameﬁtous bacteria decreased to low
level and SVI value also decreased to around 120 ml/g and con-
tinued to decreased to the wvalue about 50 ml/gm without the pro-

blem of sludge bulking through ,out the period.

This effect of trace elements which had ability to con-
trol the population of filamentous bacteria was also investigated

again/at .the'beginning ofl sludge ‘age’ 10 days|.

The system was operated without addition of trace ele-
ments. During 28 days (RUN No. 9-1 to 9-6) of this only nutrient
controlled condition (N-condition), sludge age 10 days, the popu-

lation of filamentous bacteria increased. The SVI also increased
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Table 5.6 - Microscopic Observation

Type of Microorganisms

RUN
No. . Stalked Free- Round Flagel- | Filamen-
Rotifer J AN
Ciliate | Swimming Wofm late |tous bact

1-1 000 000 fo} 00 X 000
1-2 000 000 o} 000 X 000
1-3 00 0Q o} o) X ooo
2-1 o o] p:4 o) X 000
2-2 o oo bi¢ X X 000
3-1 o} (o} (o} fo} 0o 000
3-2 o 00 o) o} X 000
4-1 000 000 00 00 X o]
4-2 ooo 00 X o) X o
5-1 000 000 X o X o)
5-2 000 000 X o X o
6-1 000 000 X o X o
6-2 000 000 X o X o
6-3 000 0o X o X o
6-4 000 000 X X b4 00
7-1 000 000 o X X 00
8-1 o 000 X X 000 00
9-1 (o) 000 o o X 000
9-2 o 000 o o X 000
9-3 00 000 X o) X ood
9-4 000 000 x o X 000
9-5 000 000 oo 00 X 000
9-6 000 000 00 00 X 000

- 000 000 000 X 00
9-8 | 000 000 000 X X o

000 = abundant, oo = moderate, o

low, x = not detectable
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Table 5.6 - (Cont'd)

Type of Microorganisms

- B | @)~ " |
No. Stalked ireS = Round Flagel- | Filamen-
Ciliate | Swimming |/ Woxrm late |tous bact]
10-1 000 000 o X X o
10-2 000 000 00 X X o
11-1 000 000 00 X 000 X
11-2 000 000 000 X 000 X
12-1 000 Qo o X 000 X
12-2 000 000 X X 000 o
13-1 000 000 X b4 000 o
14-1 00 0oo X o - o
15-1 ooo 000 00 b4 00 00
15-2 000 000 00 X 00 oo
16-1 o o0 o o 000 000
16-2 o 00 X X 000 foTe)
i7—l o oo X p'4 000 oo
17-2 o0 000 00 X 000 oo
18-1 o o o X 000 o
18-2 o o o o] 000 o
19-1 0o (o] X X 000 X
20-1 0 o o X X 000
20-2 o o 00 X X 000
20-3 o] o (e75) b4 X 000
21-1 o} o] 000 X 000 oo
21-2 o 000 000 oo
22-1 o X 000 ooo 000
22-2 X 000 X 000 000

98
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from 60 ml/g to about 300 m&/g at the last sets of experimental
test-run (RUN No. 9-6) of this period. Therefore, the system

could not continue to operate at this condition.

After the same amount ofsitrace elements shown in Table
4.8 were put into the system again, .the population of filamen-
tous bacteria decreased and the SVI value also decreased to about

50 me/g within 14" days /(RUN, No. 9-7 to 9-8).

At the period of sludge age 5 days, the system was
operated omnly within /N+T condition. The population of filamen-
tous bacteria were moderate .and the average SVI value was about

130 m%/g without sludge bulking through out this period.

During sludge iage 2 days, although the system was opera-
ted within N+T condition, the pépulation of filamentous bacteria
were abundant giﬁen high SVI walue about 250-400 ml/g._ The phe-
nomenon. -that SVI increased when sludge age was between 5 and 2
days was.sdue to the specific substrate utilization rate increased
from 0.7 to 1.6 day_'1 which had ease tendency to induce sludge

bulking.

The average SVI values decreased exponentially as the

sludge age increased and could be expressed as following equation

2

(onilys/N+T feondi tion) withlicorrelationcoefficientyré equal to

70.7377

-0.759
SVI = 522 6_° (5.3)

Based on these various results, it should be pointed out

that the trace elements have ability to restrict the population
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of filamentous bacteria which resulted to get rid of the sludge
bulking problem when the éystem is operated at sludge age equal
or greater thaﬁ 5 days. These jphenomina could be explained that-
trace elements are necessary to promote. the gfowth of other mi-
croorganisms more rapid thanm filamentous bacteria which result
to restrict the population of filamentous bacteria. However, at
sludge age 2#daysy’ N+T. condition, the system was lack of its sta-
bility due to high organic loading. The biomass was spongy and
slimable of very high population of filamentous bacteria. There-
foré the N+T operating condition of sludge age equal or greater

than 5 days is recommended.

The effeet of trace elements have been postulated by
some investigators as following: PFEFFER (1967) cited by CARTER
and McKINNEY (1973) found that iron was not only essential for
good biological growth but that it could'improve the SVI of fila-
mentous, sludge and a lack of trace inorganic,.elements may also
induce bulking condiﬁions in activated sludge system. CARTER
and McKINNEY (1973) have also shown that supplying adequate iron

could reduce,K sludge bulking problems,

The population“of" rotifers,”s'talked ciliates, free-swim-
. ming ciliates and flagellates shown imwTable 5.6 alsolindicated
the degree, of substrate stabilization as described by McKINNEY
(1962). It is obvious that the higher the sludge age and/or the
contact time the better the degtee of substrate stabilization.
This is because while the sludge age is high the brganic loading

is low (see Fig. 5.28) and the 1owef the contact time the lower
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the fraction of biomass in the contact tank (MC) which increases

organic loading of contact tank as well.

5.2.8 Efficiency of the Process (nTT)

The efficiency of the proeess (as defined in 5.2.6) at
sludge age 20, 10 and 5 days slightly decreased as the contact
time decreased which' ranged from 91-97%, 85-907% and 85-93%, res-
pectively. The process still had capability for treatment effi-
ciency of'62% at sludge age 10 days when the contact time approa-

ched zero.

At isludge ‘age 2 days, the process efficiency fluctuated
due to the unstability 'and unrealiability of the system and have

not recommended for the design ‘ecalculation and operating.

The process—efficiency At.each sludge ages was shown in
Figs. 5.26 and 5.27. " Fig. 5.25 showed the average of process ef<
ficienéy at_various sludge.ages. The average process efficiency
decreased_directly as the sludge age decreased which could be ex-

pressed as<the following equation.

A = 86 60+ 0.366C (5.4)

5.209 Process Organic Loading (CTT)

The [process organic loading is correlated to) sludge age
(BC), other parameters also affected of the process organic load-
ing. Based on the experimental data, the process organic loading
decreased exponentially from about 1.8 day_1 to 0.3 day—1 as the

sludge age increased from 2 to 20 days (see Fig. 5.28). The cor-
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relation could be expressed as following:

C__ = 3.056 g 080"

TT C (5.5)

5.3 Kinetic Coefficient Determination

5.3.1 Growth Yield (a) and Microorganisms Decay Coefficient (kj)

Determination” of the|System

The determination of "a'" and k, of the system are based

on equatien (3.47).

i
k = = -
T ec a UT k2

The awerage wvalues of specific substrate utilization rate
(UT) based on MLSS and MLVSS ati/wvarious sludge ages as shown in
Table 5.7 and 5.8 are plotted corresponding to-j; or kT values.

8¢

The slope is "a' and the Y- intercept is k, as shown in Fig.,5.29.

Table 5.7 = Specific Substrate Utilization Rate -(based on MLSS)

at ‘Various Sludge Ages.

~1
ec kT No. of UT (day 1)
Day | Day ‘| Tests | Avg. min. | max. |s.d.
2 1050 5 125280014200 [11.925 (10% 247
51(.0.20 8 0.667 {0.541 [ 0.769 | 0.077

10( 0.10 15 0.327 | 0.250 | 0.411 | 0.049
201,0.05 12 0.197 (.0.157.({.0.239 |.0.022

From Fig. 5.29 the values of "a" and "k," (UT based on
MLSS) are equal to 0.336 g.SS/g COD and 0.016 day respectively.
The values of "a" and kj where U, based on MLVSS are 0.327 g VSS/

g COD and 0.041 day-l respectively. These values of "a" and k,
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Table 5.8 - Specific Substrate Utilization Rate (based on MLVSS)

at Various Sludge Ages.

6. | Kr |No. of Up (day %)

Day Day—1 Tests | avg. min. | max. s.d.
2 ]0.50 5 1.648 | 1.292712.138 | 0.293
5 (0.20 8 0.760 | 0.604.(0.879 | 0.090

10 | 0.10 o} 04415/ 0.3254.0.515 | 0.058

20 [ JON05 | FT12 0.276 |.0.238 | 0.3474}0.037

are nearly to previous investigators as following.

GUJER /and JINKINS (1975 a) studied on contact stabiliza-
tion process employed domestic waste. The results pointed out
that k, was independent of temperature, while "a" was temperature
dependent. The walues of "a" equal to 0.48 g VSS/g coD at 11°¢C

and 0.38 g VSS/g COD at 21°C, ks equal to 0.07 day 1.

SAIPHANICH (1978) showed that "a'" and-k, of domestic
wastewater-in-contact-stabilization process-were 0.371 g VSS/g

COD and 0.053 day-1 respectively.

The difference of k; which based upon MLSS and MLVSS is
affected| from the variation of'VSS/SS ratio)at various sludge ages
(see also equation 3.17) as mentioned in 5.2.4, It means that ki
should be constant if the VSS/SS ratiCuis constant through out
various sludge ages, only for "a" must be changed with fespect

to the VSS/SS ratio.

It is obvious that éL-or kT vary directly with the UT,
c : '

furthermore, the UT decreases exponentially as the ec increases



109

(see Fig. 5.30) which can be written as following:

-0.904
2.818 6, (UTT based on MLSS) (5.6)

UTT

~0.788
2.750 SC Y (UTT based on MLVSS)_ (5.7)

UTT

5.3.2 The "aC" and "(kz)c" Determination

The coefficients aC.and (k2)C can be determined, based

on the contactstank, /the equation (3.17) can be written as:

kC = aCUC - (k2)C (5.8)

The jspecific substrate utilization rate of the contact

tank (UC) can be written/ based on Fig. 3.5 as:
;8 Q {xi_+ RXS 2 10 R)xcj
C M

C

From equation.(3.3):

= (L& R)XC = RXS

C thC

The values of UC and kC at sludge age 20, 10, 5 day were

calculatedsas showndn.Figs. 5+31s 5:32 and, 5.33 respectively.

Obviously, .the slope is.a | and the Y-intercept is (kz)c. These

c

values of aq and (k2)C at various sludge age are shown in Table

5.9.

"w_n

‘The value "a" is not equal to aq because of the values

a, and (kz)c vary as the sludge age (SC) varies. This can be ex-
plained that kC and UC vary due to the varying of tC at each

sludge ages but kT and UT are constant at each sludge ages which
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Table 5.9 - Values of as and (kz)C at Various Sludge Ages.

eC a. (g VsSS/g COD) (kZ)C (day_l) r2

5 0.695 -1.398 | 0.776
10 1.958 =0 405 0.740
20 vaner 4 TV 0.896

are given unique value of "&" and k) with respected to the total

system.

The values of 20 and (kz)C at sludge age 2 daysare not

determined jdue to inadequate.of data.

5.3.3 Detemmination of (Ko)TT and Yot

Based on equation (3.44), it could be rewritten with

respected to the total system and total substrate as following:

_ Kl ppebiy
T Ypp + Cop

U

If Yo is .supposed to be constant, this equation could be parti-

tioned inte inverted form as:

plAACARIINS @
Yrp  &olor LXQrre Goo

Therefore l/UTT is function of 1/CTT and these two terms are

plotted through out the values'of sludge ages 20, 104 5 jand 2
days from 40 sets of experimental test run as shown in Fig. 5.34.

The result is pointed out that l/UT is linear function of l/CT

T T

with the correlation coefficient (r?) equals to 0.997. The slope

of the graph is YTT/(KO)TT and Y-intercept is l/(KO)TT. Then,
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the values of (Ko)TT and YTT are evaluated and postulated to be
constant values. The comparison. of these values between the ob-
tained values and based on SAIPHANICH (1978) are shown in Table

5.10. The correlation of UTT and CTT are shown in Fig. 5.35.

Table 5.10 = The Comparison of (Ko)TT and YTT between

the"Obtained Values and SATIPHANICH (1978)

. No- £ (K D 1Yy
Comparisen | : r2
Tests | pay Day
*
Obtained Values 40 17.12 | 17.911 | 0.997
*k
SAIPHANICH (1978) 68 5313 5.65 |.0.994

*
Based on tapioca wastewater

e
-~

Based 'ori“domestic wastewater

The obtained. value. of (KO)TT_is about 3 tiﬁes greater
than the value of (Ko)TT of the domestic wasfeyater. This can
be indicated that, although the influent substrate concentration
of tapioca wastewater is also about 3 times _greater than the do-
mestic wastewater the contact gtabilization process still has
ability torincrease maximum rate of process substrate utilization
per unit weight of microorganisms (KO)TT, without affecting the
growth=yield scoefficient (a) and microorganism decay~coefficient

of the' process '(see ‘also 5.3.1).

5.3.4 Determination of (Ea%r and Yer-

The equation (3.45) can be transformed to:
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where:

The 'wgif evaluated by the

same method of shown in Fig. 5.36.
. are also constant.

The compari 7 ] ‘J' xobtalned values and

based on SAIPHA 8 78) -ar ‘..v A.ble 5.11. The correla-

Table 5.11 - The pe 3 ,t' ’; and YCT between

PHANICH (1978)

Based on‘%aploca wastewater

3 W’] A9IASNINIANNAY

5.3.5 Determination of (KS)CT

From equation (3.49):
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5.38 and.5 e "?~: ﬁﬁ‘ﬁag:rﬁgk‘hau erm 1/C,,; and the
AN

(5.9)

or in general form
(5.10)
(5.11)
or in
(KS)CT : Yor - - X, ‘J (5.12)

ﬁﬁﬂﬁmﬂmswswni
Wﬁﬁﬁﬁ"ﬁm URIINYIRY,.,

substitute equation (5.9) and .(5.12) into.equation (3.54):

K
* a2+a.2

nCT =1 - aya) ec . (l—nTT) 1+ R) (5.14)
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from equation (3.48):

1 (5.15)

substitute equa
(5.16)
where ;
It is obvious ‘ e (5. , ~Ai.ll that (Ks_)TT is func-
tional of hereas 2 L\ s \<;K onal of 6 _, x, and a.
5.4 Determinatio o, ,
) ol ‘:1“; 3 AR s .

According to ‘diagram of co \ stabilization process,

Fig. 3.5, the substrate act tank were continued to re-

move in the stabilization t substrate utilization rate

of the stabiliié;'o 1 1 as following:

G == ]

m m (5.17)

The obtalnﬁe data showed that U decreases exponentially as the

. wﬁj ﬁﬂﬁj ﬂﬁ ,Iﬂj‘e e
equation itten ici equal to 0.969

as following

QW']Mﬂ‘ﬁUQJWTmEI']ﬁEI .10

or in general form:

= ay
US a36C (5.19)
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ﬁg. 540 Specific Substrate Utilization Rate of Stabilization Tank

at Variouse Sludge Ages
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5.5 Summarized of the Obtained Parameters and Kinetic Coefficients

In this research the obtained parameters and kinetic coefficients
are summarized as shown in Table 5.12. /The values of substrate and bio-
mass are based on COD and MLVSS respectively.

Table 5.12 - Obtained Parameters and Kinetic Coefficients

Parameters or Uhita Equal to 2
Kinetic Coefficients
VSS/S8S ratio non 0.928—0.0116c. 0.957
=0.75
SVI _ ml /8 5226, 05753 10,737
- 2 86.60 + 0.366c 0.618
r i -0.804

Cop . day 3.0566c 0.994

*

aj non 3.056 0.994

a} non -0.804 0.994

a g USS/g €OD ©0.327 0.999

Ky | day -0.041 0.999
= -0.788 ’

UTT day 2.75Q6c - 0.994

. =1 .

(Ko)TT day 17.123 0.997
-1

Yor day 17.911 0.997
-1

®.) o day 81.301 0.985
-1

Yer day 90.675 0.985

. 0.813 :

l/CCT day 0.3086 .o 0.992
- ~1.0

Ug day ' | 0.2496 *7 10.969

c

ai non 0.308 0.992

a, non 0.813 0.992

aj non 0.249 0.969

a, : non -1.057 0.969
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