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CHAPTER 7

RESULTS

Table 4 to 9 give the results of susperded solids
at 30°C and 350 C at various starting total sclid loadings.
The results are also presented in graphical forms in figse.
Bt 1%,

Tables 10 to 15 give the results of centrifuged super-
natant BOD and COD values, also pH , settleabe solids in
30 minutes and predominate microorganisms.

Figs. 16 and 17 show the pH values and settleable
solids in 30 minutes respectively.

Figs. 18 and 19 show the reduction of solids at 30°¢
and 3500 respectivelye.

The characteristics of sludge are given in Appendix

table 19.



TABLE 4 SUSPENDED SOLIDS QF SLUDGE AT 30°C

nn

1.04 % STARTING TOTAL SOLIDS

o

e

Aeration Vs Fs ' VS/FS - Average
(days) (ng) (mg) (mg/mg) VS /TS
0 183.7 1.62.2 2.45 2.395
245.2 | 103.9 2.36
98.7 42 b 2.33
52.3 274 2l
3 168.2-}7341 2530 2.093
232,4 1109.6 Qe 12
10845/ | 52k 2.07
42,3 20.2 2.09
6 222.4 '} 124.9 1.78 14746
1542 1 69,7 2.21*
95.6 5he3 1.76
5647 333 1470
9 100.5 | 60.9 g4 65 1.662
170.7 | 10044 1.70
240.2 | 1474 | 1463
56.1 33,6 1.67
12 22243 | bbb 1.54 1.560
1401 | 87.6 1.60
98.3  |63.8 145k
5042 3840 . 52*
15 235.6 | 149.1 1.58 14542
146.7 1959 1¢53
7546 49e7 Te52
49.8  |32.3 1454

* Omitted Values




TABLE 5 SUSPENDED SOLIDS OF SLUDGE AT 30°C

2.02 % STARTING SOLIDS

Aeration Vs FS VS/Fs Average
~ (days) ~ (mg) (mg) (mg/mg) VS/FS
0 1272 49.3 2458 2.495
65.8 27.4 2440
17542 69.0 245k
23047 93.8 2.46
3 246 ,2 106.1 . e -4 2.293
108.5 L3,0 2426
7803 3363 2.35
170.1 759 2.24
6 19546 100,.3 1.95 2.053
112.7 53s2 2.2
85,5 40,7 2.10
40,1 1945 2.06
9 2NC.7 108.8 2,01 1.993
198052 42,9 1.88
138 5 $3an UN 2.10
43,7 24 .6 1498
12 104.6 952 1.98 16933
11041 53843 1.69
5241 27.0 193
260.2 1.0 2315*
15 7645 41,3 1.85 1.882
190.6 98.7 1.93
122.3 | 6h.h . 1.90
] 56.4 | 30.5 1.85

* Omitted Values
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TABLE 6 SUSPENDED SOLIDS OF SLUDGE AT 30°C

3.1 % STARTING SOLIDS

Aeration Vs FS VS/FS Average
(days) (ng) (mg) (mg/mg) VS/FS
0 56,7 3241 2.56 2.515
292.6 1475 2.49
17642 69.6 2:55
10101 408 2.43
3 278.6 1161 2,40 2335
21245 91,2 2,33
13540 59.0 229
50.1 21.6 2.32
6 150.3 63.0 2.21 2.170
2h7.6 1146 2.16
96.5 45,1 2.4
42,3 19.5 27
9 266.5 1275 2.09 2.135
180.4 83.9 215
109.2 50.3 2.17
SE.b 26.5 21>
12 270.3 128.1 241 2.073
54.5 2 2,02
175.2 765 2.29*%
120.6 57.7 2.09
15 139.8 7k bt 1.88* 2.056
243,.2 -~ R 2.05
92.6 L7 2,07
49.9 2k 3 2,05

* Onitted Values



TABLE 7

SUSPENDED SOLIDS OF SLUDGE AT 35°C

1.1 % STARTING TOTAL SOLIDS

60

Aeration Vs rS VS/FS Average
(days) (mg) (mg) (mg/mg) Vs /FS
0 145,.7 53,0 2.51 2.473
232.5 k.5 2.46
9743 39.9 2 Uk
575 23.2 2.48
3 243.3 115.3 211 2.075
165.6 81.6 2.03
19247 544 2.07
649 31.1 2,09
6 140.7 7h bt 1489* 1.693
8546 Lo.2 107
532 32.2 1.65
227.8 134.7 1469
9 217.6 136.0 1,60 1.570
1320 A 8047 1.64
9545 62,0 154
Lok 32,9 1450
12 25142 169.7 1.48 1.515
17643 123.3 1e43
123.4 78.6 157
5543 35,0 1,58
15 223.6 15141 1.48 1.493
165 .4 1074 1o54
108.0 74,0 1.46
Ll 1 2946 1.49

* Omitted Values




PABLE 8 SUSPENDED SOLIDS OF SLUDGE AT 3§°C

2.05 % S TARTING TOTAL SOLIDS

Aeration Vs Fs VS/FS Average
(days) (mg) ~ (mg) (mg/mg) V8/FS
0 215.9 85.7 252 . 2,491
122.6 L. 2.46
49.5 184 2.69*
16k .7 6641 2.49
3 220.1 99.6 2.21 2,183
15743 722 2, 18
106.5 49,8 2,14
51.4 23,4 2.20
6 60.7 28.9 2.10 2,040
1989 9845 2,02
124,.5 62.3 2.00
90.1 Lk ,2 2.04
9 229.3 121.9 1.08 1.910
146.7 79.7 1484
1014 5263 109k
47.5 2349 1698
12 115.6 55.0 230 1. 85%
154.6 81.4 1,90
209.3 11540 1.82
5647 : 30.08 1,84
15 227.1 122.1 1.06 1.818
1654 904 1.83
12345 2.2 1.76
60.3 3341 % 1.82

* Omitted Values




TABLE 9 SUSPENDED SOLIDS OF SLUDGE AT 35°C

3,02 % STARTING SLUDGE

62

aeration FS VS/FS Average
(days) (mg) (mg) (mg/mg) VS/FS

0 249.5 104.8 2.38 2.438
175.6 72.6 2.42
10243 L1 ,6 2.46
54,2 21.8 2.49

3 190,.9 864 2421 2.255
253 ,7 112.0 2.3
123, 55.0 2,24
62.3 2746 2.26

6 22340 10447 2.15 2..705
150.8 P32 2.06
98.3 7.5 2407
5041 2342 2.16

9 23847 1153 2.07 2.055
16504 80.7 2.05
11363 5548 2,03
5262 a25.7 2.07

12 218.7 111.0 1.97 1.983
155.5 76,5 2,03
108.9 48 b 2.25*
5%.2 26.3 1.95

15 230.1 129.1 1.90 1.937
1674 ko9 1.97
12147 62.7 109k |
60.6 41,2 1.9k 5

o m

itted Value
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TABLE 10 BOD,COD,pH,SETTLEABLE IN 30 MINUTES AND
PREDOMINATE MICROORGANISMS OF SLUDGE AT 30°C
% STARTING SOLIDS

1,04

Aeration { BOD* COD* pll | Sottleable in Predominate
(days) | (mg/1) | (mg/1) 30 min. (%) Microorganisms
0 212 251 7+2 10 Sphaerotilus
1 8.1 PQIEEE"
2 8.3 "
3 198 240 8.2 12 "
b 8.1 .
5 8.1 "
6 15% 429 8.0 10 0
7 &2 55
3] 8.1 T
9 125 14 8e3 12
10 8.2 W
11 841 i
12 86 104 8o 9 “
L} 8.0 g
14 02 o
15 54 65 3.2 12 o

* Centrifuged Supernatant
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TABLE 11 BOD, COD, pH, SETTLEABLE IN 30 MINUTES AND
PREDOMINATE NICROORGANEZNS OF SLUDGE AT 30°C

2402 % STARTING TOTAL SOLIDS

Aeration BOD* CcOD* pH | Settleability Predominate

(days) (mg/1)| (mg/1) in 30 min.(%) | Microorganisms
0 22k 254 75> 12 Sphacrotilus
1 8 1 nfltané

° i
2 8.0 )

198 234 3.2 13 “

s W
~J
o
O

5

6 186 221 8.2 10 "
7 8.2 "
3 8.1 ’
9 132 162 8.0 11 "
10 8.1

11 8.2 1
12 114 135 8.2 12 o
13 8.1 g
14 8.3 i

15 76 |92 8.2 11 ;

*Centrifuged Supernatant



TABLE 12 BOD, COD, pH, SETTLEABLE IN 30 MINUTES AND

PREDOMINATE MICROORGANISMS OF SLUDGE AT 30°C

3+1 % STARTING TOTAL SOLIDS

Aeration BOD* COD* pH | Settleable in Predoninate
(days) (mg/1) |(mg/1) 30 mine{(%) Microorganisms
0 242 280 7 el 12 Sphaerotilus
1 8.0 Rxens
2 Owl ud
3 230 263 841 8 <
L 8+3 "
5 3.0 i
6 212 2Ly 8,2 7 ¥
7 803 i
8 841 2
9 184 225 8. 9 i
10 8.2 T
11 8.1 : n
12 72 20k 8.0 9 n
13 8e3 i
b 841 "
15 143 172 8e1 10 &

*Centrifuged Supernatant
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TABLE 13 BOD, COD, pH, SETTLEABLE IN 30 IINUTES AND
PREDOMINATE MICROORGANISMS OF SLUDGE AT 35°C
1.1 % STARTING TOTAL SOLIDS
Aeration BOD* COD* pH | Settleable in Predominate
(days) (mg/1) | (ng/1) 30 min. (%) Microorgamisms
0 228 262 70 12 Sphaerotilus
1 8.0 &
> 361 W
3 176 211 8,0 12 =
L 8.2 3
5 8.2 i
6 142 j66 8.3 11 F
7 5ol L
3 842
9 109 125 842 13 by
10 841 P
11 Be3 0"
12 75 91 8.0 10 s
13 8.2
14 8.1 "
15 L2 52 81 ik "

* Centrifuged Supernatant
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TABLE 14 BOD, COD, pH , SETTLEABLE IN 30 MINUTES AND

PREDOMINATE MICROORGANISMS OF SLUDGE AT 357
2.05 % STARTING TOTAL SOLIDS

Aeration BOD* COD* pH |Settable in Predominate
(days) (mg/1) |(mg/1) 30 min.(%) | Microorganisms
0 221 264 . 11 Sphaerotilus
natans
1 3.1 L PR e
2 Ba2 2
3 209 2k2 8.0 1% "
A 3L i
5 8l2
6 175 208 Py 11 "
7 8.1 "
8 8 "
) 9 135 156 8.2 12 "
10 83 "
11 8.1 o
12 95 114 8.2 10 .
13 Be2
T 8.0
15 6k = 8.2 10 T

* Centrifuged Supernatant
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TABLE 15 BOD, COD, pH, SETTLEABLE IN 30 MINUTES AND
PREDOMINATE MICROORGANISMS OF SLUDGE AT 35° C

3,02 % STARTING TOTAL SOLIDS

Aeration BOD* | COD* pi |Settleable in Predominate
(days) (mg/1) | (ng/1) 30 mine (%) Microorganisms
0 245 270 ) 14 Sphaerotilus
1 Sel a
2 S el i
3 233 264 8.5 10 "
b 8.3 "
5 O ol i
6 212 2h7 gat 11 “
2 &.2 0
8 803 I
9 175 199 81 2 i
10 8.k n
11 8.3 .
12 154 185 8.2 10 i
13 i 81 "
14 8.2 T

15 122 146 B2 12
)

* Centrifuged Supernatant
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TABLE 16 SLUDGE CHARACTERISTICS

RS A

DA

FORE AND AFTEE

D
faih

TREATHENT IN THE LADORATORY-SCALE DIGESTER

AT 30° C
Characteristics Start End %
of Sludge (0 lay) (15 days) Removal
Total Solids = 1.0k %
BOD*, mg/1 212 54 74,5
cop, mg/l 251 65 74 o1
oB . 7.5 8.2 (9%
VS/FS , mg/ug 2.395 1,542 s
Volatile SS - - 3546
Settleable in 30 min.% 10 12 e
Total Solids = 2.02 %
BOD*, mg/1 224 76 6641
con*, mg/1l 254 92 63.8
pH 73 Se2 -
VS/FS , mg/fig 2.495 1.682 .
Volatile S8 - - 24,6
Settleable in 30 min. %! | 12 1 o
Total Solids = 361 % .
BOD*, mg/1 242 143 40,9
cop , mg/l | 280 192 38.6
pH | ) 841 e
VS/FS , ng/mg | 2.515 2.056 e
Volatile SS - - 19.3
Settleable in %0 min." 12 10 s

* CentrifugedSupernatant
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TABLE 17 SLUDGE CHARACTERISTICS BEFCRE AND AFTER

TREATHMENT

I THE LABORATORY~SCALE DIGESTER

AT 35° C
Characteristics Start End %
of sludge (0 day) (15 days) | Removal

Patial Solide & 1e1.%
BOD*, mg/1 228 L2 81.6
COD*, mg/1 262 52 80,2
pH 7.0 8.1 i
VS/FS , mg/mg 2.473 1.493 -
Volatile S8 - - Lo,2
Settleable in 30 min.% 12 N S
Total Solids = 2.05 %
BOD*, ng/1 221 6L 23.0
coD , mg/l 26k 72 22.7
pH : . &2 -
VS/Fs , mg/mg 2.491 .818 -
Volatile SS Fa% o 27.0
Settleable in 30 min. % 11 10 -
Total Solids = 3.02 %
BOD , mg/l 245 122 50.2
cop , mg/l 270 146 45.9
pH 72 B2 -
VS/FS , mg/mg 2.438 Teb 30 -
Volatile SS o - 20.5
Settleable in 30 min. 11 12 o

* CentrifugedSupecrnatant
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