2.

3.

4.

5.

6.

Te

8.

9.

v
1BNETEND

L4

v Y :
UNNITIN  WNTAUTANIN  "anunmnATuAlintaznas el s s losuu i Aveng
v - . Lo ’ - 4
Trasmuaiua zndelulsz iwenge aaelalnrenas35ut T8
-~ v -~ J L < ar ¥ -y - >3
"1 33 suaziaun tve Tl sz Losuuaz ndnu i sran] 199y
4

) ' -
aznnluladdnmumenan, 2528,

McCarty, P.L. . o Wéste Treatment Fundamentals,

Part 4" Public works, 1964

pp.59—14
Peter, C.G., Waste mﬁ»ﬁku@q# um Publications Devision
Pe-%*
Y/ S— £
Thimann, K.V.EB The ; acte TEL licMillan Co., New York,

McKinney y., Hic V;] g ogy for S EJt:]ryﬂEnEineers, McGraw-
ARTEIERMINAY

Jeris » JeS. and McCarty, P.L., "The Biochemistry of Methane

Fermentation Using C 14 Tracers" J. WPCF., Vol.37 ,

Noe.2 , 1962, pp.178-192

Buswell, A.M. and Solo, F.W., "The Mechanism of the Methane

Fermentation", American Chemical Society Journal,

Vol.70, 1948, pp.1778-1780



10.

11.

12,

13.

14.

15.

16

17.

- 110 -

Dugan, P.R. , Biochemical Ecology of Water Pollution =

Plenum Press, New York, 1972

Haug, A.T., "Sludge Processing to Optimige Digesibility

and Energy Production", J.WPCF., Vol. 49,

Albertson, 0.E., Az ' l/w@nd the Anaerobic

nt? J APCE"Vo1.33, No.99, 1961,

Eckenfelder, ality Management,

- 4 ‘%}\ 5ce, 1980
¢ Blological

liosey, F.BE., - dreatment, from Symposium

7‘rom the Food and Drink

e = X
Littinga, etwdl., na bic Digestion to

ndustr:la.l "ollution Troament, in Anaerobic

T
cience ishers, 79, PP 67-186

R TR DG Bbfoni

of Soft - Drink danufacturing Waste by conven-
tional and Two - Phase Anaerobic Digestion 5

Proc. 36th Ann Purdue Ind, Waste Conf., Lafayette,

Ind., May 12-14 , 1981

Ghosh, S., Conrad, J.R. and Klass, D.L., "Anaerobic Acidogenesis
of Waste Water Sludge ", J. WPCF , Vol.47,

No. 1 ’ 1975 ’ pp03°-45



- 111 -

18, Pohland, F.G. and Ghosh, S., "Developments in Anaerobic
Treatment Processes" , in R.P, Canale, Ed.,

Biological Waste Treatment (Biotechnology Bioen

gineering Symp. No.2), Vol.85, 106, New York,

Interscience lishers, 1971

, ).L., "Anaerobic
Qge", Jo WPCFe, Vol.47,

subgtrate assimi-

19. Chosh, S., Conrad,

20, G‘hOSh, So' and

in anaerobic digestion",

21, Ghosh, S.,et al ' : ‘ : } from Industrial Wastes by
¢ Digestion", Paper presented at

astes VI , Lake Buena Vista

22, Breure All, AndeJ a.n yarolysis and m:‘.dogenic fermentation
AU AYE ﬂﬁhiﬁif;ii‘ﬁ?;‘:f
o, gﬁﬂﬂ%m UNINYINY

Two-Phase Auaerobic Treatment Kinetics of

23.

Palm 0il Wastes, Water Research (G.RB.), Vol.19,

1985, pp.667-669

24. Xu Jie-guan,et al., "Pilot studies on Two-Phase ifethane Fermen-
tation Pig Manure st Ambient Temperature, in

Proceedings of the Fourth International Symposium

on Anaerobic Digestion, held in Guanzhou,Chaina,

11-15 November 1985, pp.125-134



25,

27.

28.

29.

30.

3.

- 112 -

Cinro Endo and Yasunori Tohya, "High - Rate Treatment of
Night Soil by Anaerobic Upflow Sludge Blanket
(UASB) Precess, presented in Preceedings the Fourth

International Symposium on Anaerobic Digestion,

f/)sna. 11=-15 November 1985,

on 3 3 asis on the UASB-Precess,

held in Guanz

presg 'ToCE f.fg; of the Fourth International

Sympg ; 2e X Ligestion, held in Guanzhou,

Chain:

1 - v =
FTMMAIN L 799 ey

gma dgmaty v
» 1 € R
UL TIPRUUNNAG LA L Lo ULy

A ¢ 4 -
t wtz'lwuua: Wan"in

i v
ﬁ’nmm 'lﬂmmni’m "NNTHBREAAALAZ NI LARNA nwensruzuyl reand 1o

| MWIEIWWWW
gqt WWﬁﬂQﬂINHMﬁQMUﬂaﬂ 92527

&R ﬁ]ﬁﬁi"@ AFRENBIDNYA B B

°d. -mersPub. Health Assn., Washinton, D.C,.

(19e0)

&

3% ¢ '
anuIIYn Wﬂﬁﬁﬁﬂﬂfuﬁzlﬂﬂiﬂlaﬁ“%iﬂf:lﬂﬁ1"ﬂ "Iﬁﬂﬂﬁﬂﬂﬁfﬂt:tﬁuuaﬂﬂf

w £ o
ﬂﬂ?ﬂﬁﬂﬁ@ﬁﬂﬁﬂﬂﬂQﬂﬁIlhuzuﬂﬁﬁﬂﬂ", 2523

1] 4
uuau ALma L ey Mﬂ'snnun'uﬂrm" mu 1 mmm'zﬂ'mnuamnma

hN«?ﬁQﬂIIUﬁﬂﬂﬂT ?wﬁaanmuu17nUﬁau, 2526



AU INENingns
QRININTAUUNINYIAD




4
anuuIm 1

v

(4
TYaNIIMNAEI NN AduNT Y

nﬂ:nnaaqu nannunﬁaﬂoﬁian1uuqtiuuﬂqnuaﬂu~uaenﬂautaqﬁnenun
Tufipnpaitlszuan 20,000 1n. [a 5

n '-wtnﬂnqu1unqnunnnn1uhu1an 37

k™ 7 ‘
BIANLTALTY WAz 7.0 A anhl K ,,;¢ AinTanng \ iﬂﬁﬁﬂ?lhtﬁ‘ﬂ?ﬁn

v v v

v
uatztazueen uanglal

v .‘ i ‘v ;
wdne 12 luasaen o 1% 'wr'f"’

1) v

o
.1 "‘f" mumy’ammm wrmmmm

4

.

ﬂ‘LJEI’J‘VlEWIﬁWEI']ﬂ'i
QW']NT]‘??U&IWTJVIEI’]GH




4
ANTWNN U 1.1

‘v v

<
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AN

LA _\,3\ .{«’,iv Pz ) | TKN (mg/1) | Ami-NimeA) | Org-NmgA)

W/ fau/d

T°It:f} T°;f?t} Cgt{‘r Inf | Eff | Inf | Eff | Inf | Eff
6/10/29 21,428 17,892 14,110 874 731 | 82 | 583 | 792 | 148
7/10/29 21,527 16,717 13,731 4
7/10/29 20,706 16,353 14,110
8/10/29 20,706 16,824 13,826 1,053 | 958 | 93 | 810 | 960 | 148
8/10/29 20,916 15,687 14,504
9/10/29 20,153 16,260 14,408 46
9/10/29 20,000 15,802 14,504
10/10/29 20,000 15,802 13,7400 2 1,132 | 980 |107 | 880 1,025 | 101
10/10/29 20,076 | 15,513 | 13,973 T} 1, m
11/10/29 20,532 15,057 14,068 | ¢ 1,800 4,560, |
12/10/29 19,924 15,741 1ﬂ4‘u ’]9%] ﬂﬁW%J"]ﬂLﬁ,m 902 |107 | 835 | 997 67
13/10/29 20,228 | 15,741 14,763 | 2,000 |¢ 3,800| a 'Y
13/10/29 22,308 15,808 w’,—lﬁ lezﬁom u;&m r]’g W Elq ﬂ El
14/10/29 21,692.4 16,038 14,904 2,400 4,920 90 | 40 1,154 | 919 | 124 | 840 |1030 78
PEYEY 20,728 16,088 14,215 1,928 4,380 66 | 43 | 1,063 | 898 | 102 | 789 | 961 | 109
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pwrrmumu mvm‘lum:mwn 0.8 Ju mu’lnam 2PN

. COD (mg/1) KN (mg/1) Amn-N(mg/1) Org -N (mg/1)
W/ 1fou/d
Total | Total | Cen Eff Inf |Eff Inf | Eff
Inf | Eff | Eff

15/11/29 (19,770 |15,285 | 14,368 900 11 740 897 160
16/11/29 |19,617 |14,598 | 14,272 '

17/11/29 |18,850 |13,697 | 13,409 848 121 689 761 159
18/11/29 |20,151 |14,204 | 13,558

19/11/29 |19,091 [13,977 | 13,750 1,074 147 849 919 225
20/11/29 [18,939 |14,204 | 12,980

21/11/29 (21,736 (13,698 | 12,736 997 140 837 |[1,052 161
22/11/29 |21,736 (13,924 | 12,641

23/11/29 |21,585 (13,924 12,736 13507h 158 929 961 146
24/11/29 |21,585 (13,698 | 12,547

o/
ey 20,306 [14,121 | 13,300 W 135 | 809 | 918 | 170
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tmg/1) VFA (mg/1 CH TKN (me/1) Am - N(mz/1) | Org - N(mz/1)
u/dou/d
"Total Total Cen

Inf BEp Efe Inf Eff Inf | Eff | Inf Eff
26/8/29 | 19,962 | 16,426 | 14,615 | - 2,040 1,076 | 79 829 7718 246
27/8/29 | 19,297 | 15,970 | 14,535 2,040
28/8/29 | 21,160 16,150 | 14,829 1,560 835 84 700 784 134
29/8/29 | 22,890 | 15,855 | 15,770 1,680
30/8/29 | 26,749 17,338 |.15,675 1,800 1,288 1,020 | 124 880 1,165 140

\
31/8/29 | 23,645 | 18,092 | 17,100| 1,680
L: '
1/9729 | 22,977 | 17,863 | 16,150 2,040 765720 1,076 | 129 936 | 1,053 140
279/29 | 22,176 16,946 | 15,485 1,800
3/9/29 | 21,481 14,440 13,205 1,560 1,132 | 118 986 1,036 146
4/9/29 20,805 15,010 12,160 iiL
Y
5/9/29 | 19,995 15,100 | 13,830 1,440 | 5,760 e/ |
2 : i

| SASHLR }Hyn@%,
Atady | 21,921 16,290 | 14,850 ' 7 B 62 | 1,07 1, 107 866 963 161
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v

(mg/1) VFA (mg/1 @ N (mg/1) Am - N(mg/1) Org - N(mg/1)
W/ feu/d Total Total Cen :
Inf Eff EfFf Inf Eff Inf Eff Inf Eff
26/8/29 | 19,962 | 16,084 | 14,495 | 2,040 1,076 79 | 829 778 246
27/8/29 | 19,297 | 15,285 | 14,345 | 2,040
28/8/29 | 21,160 | 15,513 | 13,870 | 1,560 891 84 | 745 784 146
29/8/29 | 22,890 | 15,513 | 14,535 | 1,680
30/8/29 | 26,749 | 16,312 | 15,865 | 1,800 1,025 | 124 | 874 | 1,165 151
31/8/29 | 23,645 | 16,540 | 15,618 | 1,680
179729 | 22,977 | 17,977 | 16,150 | 2,040 1,132 | 129 | 992 5,053 140
2/9/29 | 22,176 | 16,946 | 15,865 | 1,800
3/9/29 21,481 14,205 12,970 1ﬂ 4 ﬁja ‘ ‘,309 118 936 15%036 174
4/9/29.' 20,805 15,405 12,020 1 &'o qﬂ
5/9/29 | 19,995 | 15,672 13,585"5] WQ‘Q \‘}fa}c‘fj Jr] a El
q ;
a'-,'mﬁ’u 21,921 15,950 14,483 1,735 6,196 67 % & 1,070 1046 107 875 963 171
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CoD  (mg/1) VFA(mg/1 G PO}~ -P(me TKN (mg/1) | Amn-N(mg/1)| Org-N (mg/1)
W/ fau/i L ‘4‘15; g b O . ’
Total " Cen e j , : ‘
i Inf l!- ' ’7 a8l RELPS "W Inf | Eff | Inf Eff Inf | Eff
Inf Eff Eff . j' 1 4

' 3 .
26/8/29 19,962 14,715 | 12,405 2,040 3, 4¢ . (WY RSN N, T 835 79 | 700 778 134
27/8/29 |19,297 | 14,943 | 12,825 | 2,040 ’
28/8/29 | 21,160 | 14,829 | 12,390 | 1,560 | . 72500460 99| 84| 818 | 784 151

29/8/29 | 22,890 14,487 | 11,658 1,680

30/8/29 | 26,749 15,856 | 13,110 1,80 1,042 | 124 | 880 |1,165 162
31/8/29 | 23,645 | 15.458 | 13,490 1,68& 7,440 ‘
1/9/29 | 22,977 16,145 14,725 2,040 f A0 1,098 129 | 936 [1,053 162

2/9/29 |22,176 | 16,030 | 14,345 | 1,800

3/9/29 |21,481 | 14,880 | 9,785 ﬂ%ﬂaﬂow | T}ﬂﬁm 118 | 958 (1,036 | 179

4/9/29 20,805 | 14,659 | 11,210 | 1,440

5/9/29 [19,995 | 15,875 13,5%(%',]@ | V]EJ'1§E

- 6Ll -

158
A1iedy 21,921 | 15,261 | 12,686 | 1,735 7429 67 54 |1,070 | 1,016 107 | 858 | 963 5
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AT U 1.6 UAILATIZUUNLAIULA UMD NTIBINI TNAGDINA ﬂ?ﬂﬂ'lm?ﬂ Wl’m'ﬂuﬂﬂiﬂ”ﬁﬂ 6 M ﬂ'\iﬂﬂ’dn'}’):ﬂiﬁ

COD (mg/1 ) VFA g/ 1 CHy000H) 7"'- Am-N(m/l) org - N (mg/1)
‘i_'u/ thau/d Total Total e
Inf Inf |Eff Inf Eff
Inf Eff .| Eff
6/10/29 |21,428 |11,357 | 8,334 | 1,680 82 737 792 119
7/10/29 |21,527 |[11,679 | 8,050 | 1,680
8/10/29 |20,706 |10,824 | 8,428 | 1,680 93 | 740 960 78
9/16/29 20,153 (11,336 | 8,969 | 1,680
10/10/29' 20,000 111,679 | 8,969 | 2,280 107 846 1,025 67
11/10/29 20,532 (10,380 | 9,030 | 1,800
12/10/29 |[19,924 (10,494 | 7,700 | 1,920 107 | 863 997 62
13/10/29‘ 20,228 |10,266 | 9,411 | 2,040
14/10/29 |21,692 9,692 | 8,269 | 2,400 J ﬂ?rﬂl?t. 885 1,030 62
15/10/29 22,154 | 9,115 | 8,461 | 2,160 - &
16/10/29 (21,230 9,692 | 8,750 a%r Sa@ﬂ r ﬁ ll 1&":1@ %Ej r]1a ?'}96 1,002 73
A1 1030 20,861 | 10,592 | 8,579 14?964 5,149 61 52 |1,071] 903 103 | 828 968 76
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AT U 1.7 ummm:m'mnwun‘naommnammmnnnmﬂun?uﬁnm'lum:

v 1
NN 0.6 U AAHlAdNIZ AN

Ju/fau/d CHQ CO2
(%) ¢%)
6/10/29 72.0
7/10/29 72.0
7/10/29 o
8/10/29 73.0
8/10/29 4
9/10/29 « 7.5
9/10/29
10/10/29 78.0
10/10/29 o
11/10/29 78.0
- 12/10/29 « 73.0
13/10/29 ﬂmuﬂq ﬂ‘j 76.0
13/10/29 o € | w |-
a1y | QNN AINPINE .o
4
A1LadD 7,478 6,670 89.500 12.5 75.0
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M0 0.8 M nvulaaniazaan

u/dsu/d CH4 C02
(%) (%)
15/11/29 72.0
16/11/29 75.0
17/11/29 76.0
18/11/29 75.0
19/11/29 76.5 -
20/11/29 74.0
21/11/29 74.0
22/11/29 e b L N 74.5
23/11/29 7 : 74.5
24/11/29 : : ‘J§5.600 75.0
a ' . o 1] . WAl ¥ lqi q
st | LAC) ¢ a I d
" A1afy ([ ,68 : ’ 54.585 12.8 T4.7
RN I NATITTETA
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nin 1 S avwlagnnzaei

MLSS MLVSS  GPR ci, o,
Ju/Aau/d ‘

(mg/1) o

26/8/29 86.0
27/8/29 83.0
28/8/29 73.5
29/8/29 73.5
30/8/29 77.5
31/8/29 70.0
1/9/29 72.0
2/9/29 69.5
348423 v 72.0
4/9/29 ::‘ _71.0}
5/9/29 : 70.5
A11adY \ uﬂ !'f. 33 Y r; o 31‘ f 131 7144
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CH,, co,

Ju/Aou/d (%) (%)
26/8/29 68.0
27/8/29 68.5
28/8/29 62.0
29/8/29 61.0
30/8/29 69.0
31/8/29 65.0
1/9/29 64.5
2/9/29 63.5
3/9/29 62.0
4/9/29 51.0
5/9/29 ‘i 58.0

— — QJ
AR 1 1. qa E] 63.0
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MLSS | , R CH, co,,
Fu/ (Fau/d fiir . . 4' . "
mg/1 ~ ; ] 3
& 1 = (%) (%)
26/8/29 L7 | g 53.0
27/8/29 /Y 2394, 54.0
g 4 “. {I‘ .

28/8/29 4,020 = . 51.0
i (SAL4 53.5

29/8/29 % 5 3

30/8/29 5,50 ,gg | 55.5
o .

31/8/29 st 9133 56.5

T ot s ’ ;

1/9/29 5,040 — — .691 56.0
.ey,y.;- :

2/9/29 58.5

3/9/29 5,/ . 55.5

4/9/29 ﬂ 8.223 49.0

¢
5/9/29 100, 9 ﬁ" ﬁéj%- j 48.0
A71ad , 740 4,580 9,762 | 33.8 of 53.7
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MLSS GPR CH4 C02
u/idau/d

(%) (%)
6/10/29 33 51.5
7/10/29‘ 34 49.0
8/10/29 s 49.0
9/10/29 33 51.0
10/10/29 34 50.0
11/10/29 34 50.0
12/10/29 .36 48.5
13/10/29 35 50.0
14/10/29 36 49.5
15/10/29 34 1.0
16/10/29 34 51.0
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AT U 2.1 uaatﬂ:ﬁvnuqLmquavuqﬂﬂnmunaunwrwunn:nﬂuwru A lunrnain 1 5y 7nu1uunw:n1nhu
4
ey nalaannzaai \\\\\ ////
VFA (
CoD (mg/1) |(mg/1 CHCOOR) PH PO} -P TKN Amn - N |Org - N
' . (me/l) (mz/1) | (mg/l) (mg/1)
Ju/vAdu/d
Total Total Cen
el whe | e Inf Eff | Inf| Eff| Inf| EFf | Inf| Eff| Inf|EFF
18/1/30 |21,538 12,894 |11,348 |1,200 5.70
19/1/30 |21,868 [15,156 |12,023 (1,200 6.95 996 | 756 (156 [633 |840 | 123
20/1/30 19,802 |15,440 |11,679 |1,080 5.75
21/1/30 119,918 [14,379 [11,274 |1,020 5.50 |205 (180 [944 | 838 |156 |621 |788 | 217
22/1/30 |23,372 (13,896 (12,205 |1,140 5.55
23/1/30 |20,538 (15,000 |12,401 |1,020 5.50 947 | 807 | 142 |658 |805 | 148
24/1/30 20,153 |14,408 |11,816 {1,020 5.25
25/1/30 20,470 |13,824 11,523 |1,140 §§éo 275 [ 255 [902 | 824 [163 |616 | 739 | 207
26/1/30 |20,823 |12,549 11,328 |1,140 5-50,)
21/1/30 | 21,732 |13,976 [12,016 1,20’5] E]-@E] P | Qa0 1100 1poT [BAT | 185
q
aviadn | 21,021 | 14,152 | 11,771 [1,116 . 5.66 | 240 [ 218920 810 [ 156 [638 | 764 | 172
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VFA . PO}'-P TKN Am-N |7 Org-N

L o COD (mg/1) (mg/ 1 Crl;00CH) PH i e} (me/1) batss

sk [ |0en Inf | Eff Eff |Inf [BFf | Inf | BFF|Inf |BF |Inf |EEF

Inf Eff Eff
9/2/30 v | 23,498 | 18,251 | 15,601 | 1,140| 5,760 5.90
10/2/30'w | 21,559 | 17,395 | 14,535 | 1,080| 5,640 5.45(215(198 |1,208| 877| 160| 701 1,048 176
10/2/30 v {20,760 {17,110 | 14,438 | 1,080| 5,820 |4 5.40
11/2/30 @ 19,580 | 14,599 | 13,461 | 1,200¢ 5,520 6.05 1,206 | 1,003| 163| 857 |1,043| 146
11/2/30 u | 20,038 | 14,504 |12,404 | 1,200| 5,700] :-: ----- 6.15
12/2/30 ¥ | 20,611 | 13,740 (12,308 | 1,140 6,000 0 6.10 1,339| 1,157 160| 997 |1,179| 160
12/2/30 v | 21,744 | 14,729 12,493 | 1,140| 6,060 7,1‘0:.1,380 7,160 1,380 | 2.85 | 6.10
13/2/30 ¥ | 23,977 |14,327 {12,590 | 1,200( 6,00 g%ﬂ|ﬂjWﬂq.aﬁs.zo 237|21701,347 {1,232 171 Ll,0561,176 176
13/2/30 v |24,210 [14,230 12,493 | 1,140 5,640 9,070 [1,480¢ 9,010 | 1,460 '2.85’1 6.40|
14/2/30 ¥ | 21,637 14,327 [12,590 1%0%?]6 P]q mzﬂs ]ﬁoﬂ
Ariedn (21,760 (15,321 113,291 | 1,152 | 5,790 6,490 [1,464 (6,462 |1,458 |2.92 |5.97 [226 {208 1,275 |1,067 | 164 | 903[1,111 |165
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Tnu1uunwrh1uquwtﬂwnﬂu1ﬂanq1:nqw

S/ \Fou/d MLSS MLVSS i P GPR CHQ C02
(mg/;) :\:::‘\ ’ ‘ / (1/4d) (%) (%)

18/1/30 — 1255 T4.5
19/1/30 5,060 1250 .75.0
20/1/30 11:0 74.0
21/1/30 12.0 74.0
22/1/30 14.0 74.0
23/1/30 14.5 730
24/1/30 14.0 735
25/1/30 13.0 T4.5
26/1/30 14.0 3.0
27/1/30 10.9 13.0

AT LAY 13.4 73.9
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ﬂﬁtﬁﬁd U2.4 uaoth:ﬁ:n?qnnqnnnmumﬂunﬁrnnnnrﬂﬁun?uﬁtaaﬁ1unwrnﬁ?n

- '4 - V J
Tl 1ﬂﬂ1hﬂﬂﬁ!hﬁnquwlﬂﬁﬂﬂﬂqﬂﬂﬂﬁQ:ﬂQW

MLSS MLVSS GPR CHq C02
w/vdeu/U|  (mg/l) (1/d) (%) (%)
9/2/30 © 6,100 13.5 T4.5
10/2/30 « 13.5 75.0
10/2/30 v 6,600 12.5 74.0
11/2/30 ¥ 14.0 74.5
11/2/30 ¢ 5,950 13.5 73.p
12/2/30 ¥ 13.0 73.0
12/2/730 © 6,050 14.0 74.0
13/2/30 ¥ 13.5 15.5
13/2/30 ¥ | 17,050 13.5 74.5
14/2/30 ¥ - — ——— e s e T, 14.0 75.0

Av1ady 6,350 ﬂ 8 .982 13.5 T4.3

AU INENINGINS
ARIANTAUNIINGIAE




L] * *
AT U 2.5 B03LATAEIAL I LA ee nSLRINA g lipil iy fanlunasmiain 12 u andlagnaazaed
VFA : - * 3
COD (m/1)  Kmg/1 GHy000H) | SS (ma/1defVSS (mgfl ) [ & b e o il e e
Fu/ \fou/i : ‘ ) (mg/1) (mg/1) (mg/1) (mg/1)
Total | Total | Cen 7 RS
Inf | Eff | Eff| Inf |Ecf| Ine Jefr oA A bed Y, Inf Inf Inf | Eff | Inf | Eff
18/1/30 (12,804 (1,722 |527 5,820 |420 ' | | 756 633 [810 [123 |95
19/1/30 {15,156 |1,831 [547 6,000 |440 ‘
20/1/30 15,440 [1,911 541 [6,180 |480 180 838 621 | 803 | 217 |81
21/1/30 | 14,379 1,884 [530 [6,060 [440
22/1/30 | 13,896 1,791 [551 [5,640 [480 807 658 | 776 | 148 | 78
23/1/30 |15.000 |1,800 |624 |5,760 |480 s 307 _
24/1/30 | 14,408 [1,832 [514 [5,640 [480 R 7.5@ 255 824 616 | 733 | 207 [101
25/1/30 | 13,824 |1,757 |570 |5,520 |420 1,080{1,300 |1,080 |6420 |7.35
26/1/30 12,549 |1,725 [539 tV] 'V] w 'a j 826 661 | 762 165 | 87
27/1/30 | 13,976 [1,874 [574 1,720 760 |5.70 4%7.60
Aviadu | 14,152 (1,813 [552 1% .6 .55 1218 810 638 [ 777 | 172 | 89
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AT U 2.6 ummm.nmtmua,uﬁaanmuﬂa : \vﬂ))wma'ﬂumrm’m 7 $u nawlasnnas ahiis
VFA ‘
COD (mg/1) SS PUSS (Q/N PO. 3=-p TKN Amn- N Org- N
3 ) ‘ 4
o (me/1CH, COOH) A/' (mg/1) (mg/1) | (mg/1) | (mas1)
u/dau/d r
Total '_I‘otal 1 Cen 3
Inf Bff | Eff |* Inf| Eff | Inc**|gg / Inf | Eff | Inf| Eff | Inf| Eff|Inr |EfF
18/1/30 [12,894 | 1,612 | 618 |5,820 | 420 : 756 | 880 |633 |800| 123 80
19/1/30 |15,156 | 1,866 | 634 |6,000 | 420
12071730 [15,440 | 1,833 | 649 |6,180 | 480 180 |152 837 | 854 |621 [769 | 217 | 85
21/1/30 (14,379 | 1,806 | 646 |6,060 |480
22/1/30 13,896 | 1,791 | 672 |5,640 | 540 807 | 822 (658 [729 | 148 | 92
23/1/30 15,000 | 1,738 | 555 5,760 | 460
24/1/30  [14,408 | 1,695 | 516 |5,640 | 460 X 255 |162 824 | 826 [616 |728 | 207 | 98
¢
25/1/30 . (13,824 | 1,663 | 500 5,520 | 480 ﬁ,ﬂ) %QHT %ﬁﬂ; ﬁ)
2671/30 (12,549 | 1,584 | 519 [5,640 | 420 by ‘ : 826 | 813 |661 (718 | 165 | 95
o/
27/1/30 13,976 | 1,795 | 620 |5,76 s 420 ﬁ&ﬁ ]ﬁov[lﬁrf‘]a p
aviady 14,152 | 1,738 | 593 5,802 [464 218 |157 810 (839 638 |749 | 172 | 90
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mnw 887 ummmvnummua.mﬂﬂnmuﬂﬂ '1 vwm tarlunarnmin 5 Su naulaananzeei
oD ( y ) VFA g \ Po;- P TKN Amn - N Org - N
A (ng/1 CH000H)| SS (mg/ J\zu\ 4 (mg/1) | (mg/1) (mg/1)
M/ vdou/d e — ~
Tolal) TakaliCon Lower |eer frur EEES Inf| Eff | Inf| Eff| Inf |EFf | Inf | EFF
Inf | Eff |Eff ==
9/2/30 u |18,251 (1,612 [588 [5,760 |480 [1,580| 7 0 |B707 5.90 (\7%
;'J._ “§ ‘{:}'55}! 1
1072730 % |17,395 |1,643 |634 |5,640 |480 T -ﬁs 351198 [ 175 | 877| 799| 701 | 723 | 176 | 76
Jllf:!.'r'.'i__i "
10/2/30 u |17,110 [1,612 |628 |5,820 (420 [1,510| 730 ,"Efs 0 - 7.45
11/2/30 % |14,599 |1,801 {636 |5,520 [540 ‘,_;faj?: Bl 7.50 1,003| 801| 857 | 737 | 146 | 64
: 5 N 4 . X s a8 >
11/2/30 v [14,504 (1,862 |629 |5,700 |480 1,370#% 1,370 =
12/2/30 ® [13,740 (1,832 |623 (6,000 |480 j‘ tﬁ 1,157| 835 997 | 765 | 160 | 70
12/2/30 u [14,729 [1,550 |645 |6,060 |420 |1,380 660‘ 1,380 | 660 610 7.40
13/2/30 * 14,327 1,715 |656 (6,000 |540 ﬂ ﬂjg‘nmm WB@ 180 |1,232| 910(1,056 | 832 | 176 |78
13/2/30 © |14,230 1,762 |664 |5,640 [480 |1,480| 610 |1,460 520 |6.10 | 7.60 "
14/2/30 v |14,327 [1,731 |656 |5,760 @‘W"] Qf JtU 3 ’5}»’5%5&’]@8
A1LadY 15,321 [1,712 |636 |5,790 433 1,464 1,458 |582 [6.00 | 7.50 1,067 | 836| 903 | 764 | 165 | 72
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Fuf Fou /D % co,

(%) (%)

18/1/30 64.0 | 20.5

19/1/30 st wy

20/1/30 e o0 R

21/1/30 65.0 | 21.0

22/1/30 PR R

23/1/30 AN

24/1/30 T TR
25/1/30 66,0 | 205"

26/1/30 6.0 Lo

27/1/30 R
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AT U 2.10 Uﬂ?lﬂ?ﬁ:"?ﬂﬂﬂﬁ“”ﬂﬂﬂﬂﬂunﬁIﬂuﬂﬁlwu ﬂl?aﬁ1UﬁﬁIﬂq?ﬂ T

v A
Ay laanA) 2PN

W/ vdeu/d s CH4 COZ
(mg/1) (%) (%)

18/1/30 625 24.0
19/1/30 §2:0.1 p2.s
20/1/30 62.0 23.0
21/1/30 62.0 ] 240
22/1/30 63.0 24.5
23/1/30 62.0 | 23.0
24/1/30 63.0 25.5
25/1/30 63.0 25.5
26/1/30 e e = PYRPAEE W
27/1/30 64.0 25.5
A1 LaRY 62.8 24.3




- 138 -

[ 4

J -~ et ~ E o~ J . & o«
AMTNWN U 2.11 U’d’)lﬂTﬁ:ﬂ?ﬁﬂﬂiﬂﬂﬂ‘ﬂﬂﬂﬂﬂﬂ'\ﬂmﬂﬁ (%401 nnm’lumrm?n B 3

QRN TANMINY A
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MLSS MLVSS ”# CH co,
Yu/17eu/d . /

(mg/l/ (1/d) (%) (%)
9/2/30 v | 7,600
10/2/30 = 62.0 24.0
10/2/30 o 62.0 25.0
11/2/30 =
11/2/30 o 62.0 25.0
12/2/30 «
12/2/30 u 62.0 25.0
13/2/30 u 61.0 25.0
13/2/30 u 62.0 25.0
1472730 61.0 24.5
ALY 61.7 24.8
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v d
nulagnazaei
MLSS GPR CH, co,
Ju/fau/d
(mg/1) . ) (%) (%)
9/2/30 v | 9,950
©10/2/30 « 61.0 26.5
10/2/30 6 | 8,95 59.0 28.0
11/2/30 %
11/2/30 u | 8,700 58.0 27.5
12/2/30 v 3
12/2/30 v | 9,300 .379 59.0 2F.5
13/2/30 v 60.0 28.0
13/2/30 u | 1046 71‘4——=._-;-L7===:.:Z:'.:"~ 59.0 28.5
R 7
14/2/30 59.0 28.0
A1Lady 9,380 ¢ 59.3 27.7
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AT U 3.1

UalLAs

‘y v

v

. E - E 4 e » o !
ﬁzﬂuﬁlﬂﬂua:uﬁﬂﬂﬂﬁﬂﬁﬂﬁ!ﬂﬂﬁﬂQﬂﬁIMUﬂuUUﬂuﬂﬂulﬁﬂ? Wl?341UﬂﬁTﬂﬁ?ﬂ 4 U ﬂﬁﬂqﬂﬂﬂﬁ?:ﬂQﬁ

COD  (mg/1) _ TKN (mg/1) | Amn-N(mg/1)| Org-N (mg/1)
W/ iiou/{
e i i weP |['Inf Eff Inf Eff
Inf EFf Eff
26/8/29 19,962 | 14,715 | 12,405 835| 79| 700 | 778 134
27/8/29 | 19,297 | 14,943 | 12,825 :
28/8/29 | 21,160 | 14,829 | 12,390 969 | 84 | 818 | 784 151
29/8/29 | 22,890 | 14,487 11,658
30/8/29 | 26,749 | 15,856 13,110 1,042 | 124 | 880 |1,165 162
31/8/29 23,645 15.458 13,490
1/9/29 |22,977 | 16,145 | 14,725 1,098 | 129 | 936 [1,053 162
2/9/29 22,176 | 16,030 | 14,345
3/9/29 21,481 | 14,880 | 9,785 '§F137 118 | 958 [1,036 179
4/9/29 20,805 | 14,659 | 11,210
5/9/29 (19,995 15,875, 1. 13,58 of |
Aoy [ 21,921 | 15,261 | 12,686 1,016 107 | 858 | 963 | 158
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T,}uﬂﬂumm N lunTn R 6 U nvuladniazmei

COD (mg/1 ) VFA (mg/ 1 GHLy000H) Am-N(oz/1) org - N (mg/1)
Bl Ll ey Total Cen
Inf Inf |Eff Inf Eff
Inf Eff .| Eff
6/10/29 21,428 (11,357 | 8,334 | 1,680 AR T 792 112
7710729 |21,527 [11,679 | 8,050 | 1,680
8/10/29 |20,706 |10,824 | 8,428 | 1,680 93 | 740 960 78
9/10/29 |20,153 11,336 | 8,969 [ 1,680
10710729 20,000 |11,679 8,969 | 2,280 107 |[846 |1,025 67
11/10/29 20,532 |10,380 | 9,030 | 1,800
12/10/29 [19,924 | 10,494 | 7,700 | 1,920 |5, 107 | 863 997 62
13/10/29 |20,228 - [ 10,266 | 9,411 | 2,040 4,680',4 a .
14710729 [21,692 | 9,692 | 8,269 2,4oﬂ ‘usﬂ ’: WEW?W%J'WIJ@‘“ 885 | 1,030 62
15/10/29 |[22,154 9,115 | 8,461 2,160{“| 4,920 70 4 62 =z o
oz [ | sz |00 oW AN DUUANBYIH N Rt oss |12 | =
A1iady 20,861 |10,592 | 8,579 | 1,964 |%5,149 61 52 [1,071| 903 | 103 | 828 968 76
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ANTNN U 3.3 UAYLATIZAUILIIUAZUNBBNTBI NI INAADIAN AOULALY N12anlunATA YN 8 Fu nauladnaazaei
'\;-\ /)
VFA M—
oD (meg/1) (mz/ 1CH.000H) /..:- \ PO} P TKN Amn-N Org-N
' < ; ' (mg/1) (mg/1) |(mg/1) (mg/1)
Ju/vhou/d - /J
Total Total Cen
Inf Eff INF |Eff | Inf | Eff| Inf| EFF | Inf | Eff

Inf Eff | Eff
21/3/30 | 21,878 [ 2,813 (1,133 [1,080 | 900
22/3/30 | 21,511 |2,874 |1,274 [1,080 | 720 1,109 | 935 (163|797 | %5 | 138
23/3/30 | 22,672 |2,740 (1,187 |1,140 | 720
24/3/30 | 20,076 |2,806 |1,168 [1,200 | 840 19 (178 | 1,157 | 954|168 |85 | 988 | 129
25/3/30 | 20,261 |2,673 (1,096 |1,200 | 840 |
26/3/30 | 22,529 |2,966 |1,324 [1,140 |1,080 989 | 863153766 | 836 | B
27/3/30 | 21,712 |3,191 (1,586 |1,140 |1,080
28/3/30 | 22,179 |2,817 [1,511 |1,080 1ﬂx A-;n m'zw 186 [1,211 | 991 (168 |80 (1043 [ 1M

, ¢ o i
29/3/30 (20,885 (2,677 [1,112 [1,200 | 840 § 3.05 | 7.10
! s

o oz zom (115 | TGN NRIRNGANY [ 1= | =)|* |= | =
ciade 211339 |2,843 [1,254 1,14% 876 (5,247 | 757| 5187|737 |3.10 [7.17|203 [18&2 [1,120 | 936 [161 &2 |58 | 114
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AN U 3.4 UATIATIZIALIWAZUNDDNTBININAAR NI Wuﬂﬂutﬁm Aanlunrnnin 13 Ju avdladnnnzaci

VFA 4 - i
COD (mg/1) (mg# 1. CHC00H) 'S VSS(mg/i \PH L P TN Am-N | Org - N
Fu/ (Fou/dl | 4 LN (mgz/1) (mz/1) (mz/1) | (me/1)
Total Total |Cen N,
' IAf | Enf ; 1 | JEeR ff |Inf. | EFf | Inf | Eff|Inf [EFf | Inf [EFf
: ) ‘.|-
Inf Eff |Eff A |
21/3/30 | 21,878 | 977 | 305| 1,080|360 | b }.;‘J‘ 13,15 | 7.40
22/3/30 | 21,511 | 1,084 | 321 [ 1,080|420 |5;54 g_ﬁ}‘;}ﬂ 1660 | 3 7.35 1,109 | 958| 163| 809| 945 | 148
C | Wil
23/3/30 | 22,672 | 1,038 | 342 | 1,140|420 A7 .20 7.35
: | u-_‘f_ 75 r 7. =y _
2473/30 | 20,076 | 1,004 | 342 | 1,200[420 |5,110| 526 |5, 0: 3.00| 7.30| 196 | 182 |1,157 | 964 | 168 840| 988 | 123
=) T
25/3/30 | 20,261 880 | 374 | 1,200/480 et L gt 40
i = = a
26/3/30 | 22,529 | 996 | 342 | 1,140(420 |5 | 25 989 | 863 | 153| 762|836 | 101
— i = '
2773730 121,T12 856 | 338 | 1,140(420 .Ia 3.05i]7.3o
28/3/30 | 22,179 949 | 372 | 1,080 (480 |4,850¢,330 | 4,700 [@330 | 3.05 | 7.25| 210 | 198(1,211 | 966 | 48 870[1,043| %
- 1 QAlle 1A
1,200 ﬁo E.I IEJos ﬂz

29/3/30 | 20,885 908 | 349

30/3/30 | 19,692 861 364

.20 70231 % 1,132 | 974 | 153|876 | 979 | 98
el

- L -

alo‘ LIJBTI% 190 (1,120 | 945 | 161| 832| 958|113

A1taiy | 21,339 955 | 345
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Tunrrna¥n 4 5u anuleaniizaeh

co,
u/vfau/d o .
()
26/8/29 53.0
27/8/29 54.0
28/8/29 51.0
29/8/29 53.5
30/8/29 55.5
31/8/29 56.5
1/9/29 56.0
2/9/29 58.5
3/9/29 .9
4/9/29 , 49.0
: ‘a
e HUEIRENINEINT | <
A1 LAY 4,740 4,580 9762 | 33.8q4 53.7
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Tunrrnain 6 5u naulaanmzeed

MLSS MLVSS GPR CH,, Co,

du/dau/d :
(mg/1) (1/d) (%) (%)
6/10/29 3,720 33 51.5
7710729 34 49.0
8/10/29 35 49.0
9/10/29 33 51.0
10/10/29 34 50.0
11/10/29 34 50.0
12/10/29 36 48.5
13/10/29 35 50.0
14/10/29 36 49.5
15/10/29 34 51.0
16/10/29 34 51.0
safe 11 Walobad Tl Eleld d TV&] LT ¢ 37.5] 50.0
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ANTNN U 3.7 Ba2LATAIZWIANTNMINIE AN INAGEINAT MEINULLTUABLLAEA T L2an

v 1
Tunrrnmin & u nulaanazash

S MLSS s || cH, co,,
MiPIRL iy (e ‘ e (%) (%)
21/3/30 ' 43.0 43.0
22/3/30 | 17,440 520/ /| \1.20 | 32068 45.0 42.0
23/3/30 ‘ 43.0 43.0
24/3/30 | 5,720 0, |16 | \3s74t 41.0 46.0
25/3/30 .z 42.0 43.0
2673730 | 5,040 { 4,260070 7ido | 3u.¢ 42.0 43.0
27/3/30 ] 44.0 40.0
28/3/30 | 4,560 Zao” | /7. | 43.0 42.0
29/3/30 | ; » 42.0 43.0
30/3/30 44.0 41.0
it ‘. : ‘#e e :
_ - i & i i %
A1 Lady P}]’ut J':EJS ; / N~ [ .9 C Y 42.9 ;»2.6

RIAINIUNRINYAE
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Tunarna¥n 13 3 nvuladnnizaed

q)

Fu/\Fou/d Tel e
(%) (%)

21/3/30 48.0 | 37.5
22/3/30 48.0 | 37.5
23/3/30 48.0 | 38.0
24/3/30 46.0 | 37.0
25/3/30 45.0 | 38.0
26/3/30 47.0 | 38.0
27/3/30 A7.0. 1 .0
28/3/30 47.0 | 36.0
29/3/30 450 | 37.0
30/3/30 47.0 | 36.0
A7LaRY 46.8 | 37.2
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Time Height of Interface Concentration
(mins) (cm) {mg/1)
0 e 6,545
2 6,676
4 6,818
6 7,232
8 7,792
10 8,845
12 9,485
T4 9,992
16 10,389
18 10,729
20 11,093
22 11,482
25 12,120
30 : 13,090
35 14,228
o EAN EJ&%?W AN PR

¢8.2 15,063

wn mnimum'z Vg e e

17,689 -

ae 7.1 18,437

70 6.5 20,138

80 6.2 215113

90 5.9 22,186

100 5.5 23.800

10 9%3 24,698

,,,,,, N T -+ N—— — 5.2 ' 25,173
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AN U 4.2 NITNAREINITANAZ NBULDAUUNT LT UWANE $A9 LY

Time Height of Interface Concentration
(mins) (mzg/1)
0 9,380
2 i0,483
4 11,881
5 13,201
Tab 15,912
10 17,303
¥2&5°7, 18,186
15 18,760
20 20,025
25 '21,217
30 21,734
; 40 22,849
2 ﬂwmwﬂmwm 3.0
25 829

Q"W'\ﬂ

120
150

1020

55
5.3
4.3

Nﬂ‘iﬁumﬂﬂﬂ 8 B

31,267
32,404
33,626

41,446
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