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##4589173220 : MAJOR ENVIRONMENTAL SCIENCE

KEY WORD : EGSB SYSTEME / DOMESTIC WASTEWATER
SUCHANYA  THONGKRUA : EFFECTS OF INFLUENT FLOW RATE TO
RECIRCULATION FLOW RATE RATIO AND UPFLOW VELOCITY ON
EFFICIENCY OF DOMESTIC WASTEWATER TREATMENT BY EGSB
SYSTEM. THESIS ADVISOR : ASST. PROF. CHAVALIT RATANATAMSKUL,

Ph.D., 184 pp. ISBN 974-17-6008-6

This research was a study on efficiency of EGSB system in treating domestic wastewater from
Jarernvidsavagum building, faculty of engineering, Chulalongkorn university. The research examined the effects
of influent flow rate to recirculation flow rate ratio and upflow velocity on efficiency of system. The research
was divided into 2 experiments. The first experiment controlled standing upflow velocity at 4.5 m./hr. and the
influent flow rate to recirculation flow rate ratios were varied at 1:3, 1:7, 1:11 and 1:15. The second experiment
selected one suitable influent flow rate to recirculation flow rate ratio at 1:11 and the upflow velocities were
varied at 3.5 and 5.5 m./hr..

The results obtained from the first experiment was found that at influent flow rate to recirculation flow
rate ratios at 1:3, 1:7, 1:11 and 1:15, The efficiencies of COD removal were 69.2, 72.6, 76.3 and 74.6 percent,
respectively, efficiencies of BOD removal were 72.7, 73.5, 76.6 and 75.6 percent, respectively and efficiencies
of suspended solid removal were 74.0, 77.4, 81.7 and 73.3 percent, respectively. It could summary that the
influent flow rate to recirculation flow rate ratio at 1:11 had best efficiency for treatment of overall parameters.

The results obtained from the second experiment was found that at upflow velocities 3.5 and 5.5
m./hr., The efficiencies of COD removal were 72.5 and 79.3 percent, respectively, efficiencies of BOD removal
were 74.6 and 78.1 percent, respectively and efficiencies of suspended solid removal were 82.0 and 79.7
percent, respectively. It could summary that the upflow velocity had significant effects on efficiency of EGSB
system.

This research could not measure biogas amount since wastewater had low COD concentration and
it could also dissolve in wastewater and then go with effluent. The effluent quality from EGSB system could
comply with building effluent standard. Therefore, the EGSB system is an alternative system for treating

domestic wastewater.
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Stage Organism
group
Lipids Proteins Carbohydrates
Hydrolysis Long chain Amino acids Sugars
Fatty acid
‘ : : Acidogenic
vV \ 2 / \ A /
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A 4 A 4
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v v
Methanogenesis CH, + CO, CH, Methanogenic
HUYLHA : —> High hydrogen partial pressure
------------------------------ > Low hydrogen partial pressure
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Species Morphology Substrate Opimal Optimal
Temperrature pH
(°C)
ORDER 1. METHANOBACTERIALES
Family I. Methanobacteriaceae
Genus 1. Methanobacterium
M. alcaliphplum Long rods to H,/CO, 37 7.0
filaments
M. bryantii Long rods to H,/CO, 37-39 7.0
filaments
M. formicicum Long rods to H,/CO, 37-45
filaments
M. ivanovii Rods to H,/CO, 45
filaments Formate
M. thernoaggregans Long rods to H,/CO, 65 7.0-7.5
filaments forming
aggrgates
M. thernoalcaliphilum — Long rods to H,/CO, 58-62 7.5-8.5
filaments
M. thermoautotrophicum Long rods to H,/CO, 65-70 7.2-7.6
filaments
M. thermoformicicum Rods H,/CO, 55
Formate
M. uliginosum Long rods H,/CO, 40
M. wolfei Rods H,/CO, 55-65 7.0-7.5
Genus II. Methanobrevibacter
M. arboriphilus Short rods, H,/CO, 37-39 7.5-8.0

Shot chains
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Species Morphology Substrate Opimal Optimal
Temperrature pH
(°C)
Family II. Methanothermaceae
Genus I. Methanothermus
M. fervidus Short rods H,/CO, 83 6.5
ORDER II. METHANOCOCCALES
Family I. Methanococcaceae
Genus I. Methanococcus
M. aeolicux Irregular cocci Fomate
M. deltae Irregular cocci H,/CO,, 37
Formate
M. frisius Regular cocci H,/CO,, 36
Methanol,
Methylamines
M. halophilus Irregular Methanol, 26-36
forming Methylamines
aggregatei
M. junnaschii Irregular cocci H,/CO, 85 6.0
M. maripaludis Regular to H,/CO,, 35-39 6.8-7.2
irregular cocci Formate
M. thermolithotrophicu  Regular to H,/CO,, 65 6.5-7.5
irregular cocci Formate
M. vannielii Regular to H,/CO,, 36-40 7.0-9.0
irregular cocci Formate
M. voltae Regular to H,/CO,, 35-40 6.7-7.4
irregular cocci Formate
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Formate

Species Morphology Substrate Opimal Optimal
Temperrature pH
(°C)
ORDER IIl. METHANOMICROBIALES
Family I. Methanomicrobiaceae
Genus . Methanomicrobium
M. mobile Short rods H,/CO,, 40 6.1-6.9
Formate
M. paynteri Short irregular H,/CO, 40 6.5-7.0
rods
Genus II. Methanogenium
M. aggreans Irregular cocci H,/CO,, 35
forming Formate
aggregates
M. bourgense Irregular cocci H,/CO,, 37
Formate
M. cariaci Irregular cocci H,/CO,, 20-25 6.8-7.3
Formate
M. fritonii Irregular cocci H,/CO,, 57 7.0-7.5
Formate
M. marisnigri Irregular cocci H,/CO,, 20-25 6.2-6.6
Formate
M. olentangyi Irregular-cocci H,/CO, 37
M. tatii Regular to H,/CO,, 37-40 7.0
liregular cocci Formate
M. thermophilicum Irregular cocci H,/CO,, 55-58 7.0
Formate
M. wolfei Irregular cocci H,/CO,, 45
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Species Morphology Substrate Opimal Optimal
Temperrature pH
(°C)
Genus III. Methanospirillum
M. hungatei Regular cuarved H,/CO,, 30-40 6.6-7.4
rods to long Formate
spiral filaments
Family II. Methanosarcinaceae
Genus I. Methanosarcina
M.acetivorans Irregular cocci, Methanol, 35-40 6.5-7.0
Forming cysts Methylamines,
Acetate
M. barkeri Irregular cocci, H,/CO,, 35-40 7.0
Forming Methanol,
packets Methylamines,
Acetate
M.mazei Irregular cocci, Methanol, 30-40 6.0-7.0
Forming Methylamines,
packets Acetate ,
H,/CO,
Very slowly or not
M.thermophila Irregular cocci, H,/CO,, 50 6.0-7.0
Forming Methanol,
aggregates Methylamines,
Acetate
M.vavuolata Irregular cocci, H,/CO,, 40
Forming Methanol,
cysts Methylamines,

Acetate
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Species Morphology Substrate Opimal Optimal
Temperrature pH
(°C)
Genus II. Methanococcoides
M.methylutens Irregular cocci Methanol, 30-35 7.0-7.5
Methylamines

Family III. Methanoplanaceae

Genus [. Methanoplanus

M. endosymbiosus Plate-shaped H,/CO,, 32
Formate

M. limicola Plate-shaped H,/CO,, 40
Formate

Family not assiged
Genus Methanothrix
M. concilii Rods to Acetate 35-40

filaments
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N5l Low hydrogen partial pressure
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nyal High hydrogen partial pressure
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(2) Submerged separalor (Pedregal)

.

(b} Separalor with gas under atmospheric pressure

1

teparrior element separator element

N
(c) Hybrid seharalor with opening for maintenace

Examples of the design of a GLS scparator in the UASDB reactors
constructed at (2) Pedregal, (b) Cali and (¢) Jeremias, Brazil
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Tunpouil Fa— T ra
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2/2/2547 164 48 32
4/2/2547 153 40 26
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16/2/2547 182 88 36
18/2/2547 195 32 56
20/2/2547 172 56 64
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22/3/2547 209 40 63
24/3/2547 189 35 54
26/3/2547 197 32 60
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Coa . % lod (Naansu/ans)
Tundou/l HAPa T3 772
Hudeseuy WM Q: Q.= 1:11 | WM Q,: Q= 1:15
31/3/2547 187 41 64
PIUIU* 26 26 26
ANNAL* 192.6 453 492
ABUVUNINTFIU 17.9 16.2 17.4

NIBINS: * MUIUINFWNANIZAIA
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A ag oA
A15190 12 U T9AU0INITNABDILINN 1

Coa . 11Teq (Haansu/ans)
TundpeuAl — e Yo
HUUFYVI1TEUD HIMIN QI : QR =1:11 HININ Ql : QR =1:15
4/2/2547 72 30 25
5/2/2547 93 21 22
11/2/2547 80 22 21
12/2/2547 98 16 19
18/2/2547 87 19 20
19/2/2547 78 18 22
25/2/2547 77 18 20
26/2/2547 87 19 20
3/3/2547 69 19 19
4/3/2547 91 16 20
10/3/2547 95 15 19
11/3/2547 86 20 18
17/3/2547 71 16 19
18/3/2547 88 18 18
24/3/2547 76 18 19
25/3/2547 76 19 19
31/3/2547 85 20 20
UIUF 17 17 17
Aunde* 82.9 19.1 20.0
damﬁ'mmummgm* 8.8 34 1.7

NINBKA: * AT INTIETNTIZAIAD
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' a .4
A1519N N3 VOILAVALLVIUABIVDINITNAABDIBIIN 1

VoA A vowavIuaos (Hadansu/ans)
Tunpouil F— e o
Wudenszuy WM Q1 Q= 1:11 | 1N Q,: Q, = 1:15
2/2/2547 61.4 17.4 16.8
4/2/2547 57.6 14.5 15.0
6/2/2547 75.2 10.2 14.5
9/2/2547 86.6 12.4 15.0
11/2/2547 54.7 10.0 18.6
13/2/2547 60.0 18.0 19.3
16/2/2547 73.3 18.0 16.5
18/2/2547 543 15.6 20.0
20/2/2547 93.6 14.8 21.3
23/2/2547 61.5 11.0 15.3
25/2/2547 63.5 12.2 15.6
27/2/2547 448 14.0 22.0
1/3/2547 69.0 10.5 14.0
3/3/2547 98.8 8.9 16.4
4/3/2547 95.0 11.4 15.0
8/3/2547 87.8 9.7 16.0
10/3/2547 73.4 9.0 21.6
12/3/2547 34.8 16.7 19.8
15/3/2547 107.0 15.0 18.3
17/3/2547 57.0 7.0 154
19/3/2547 65.6 8.2 13.0
22/3/2547 74.1 8.0 17.6
24/3/2547 63.4 8.1 16.0
26/3/2547 57.3 7.0 18.6
29/3/2547 69.8 7.4 14.2
31/3/2547 51.2 8.0 17.0
NUIUF 26 26 26
Aunau* 68.9 11.7 17.0
ﬁ'amﬁ'mmummgm* 17.3 3.6 2.5

NINBINS: * MUIUIINFNANNIZAIAD
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1 Y v
A5 9N N4 ANINANNINUAVBINTNAABILIN 1

Y oa . ﬁmwdnﬁwm (Wadnsw/ans iugﬂﬂmmﬂm%amﬁumum
Tunpouil Fp— T -
Wudenszuy WM Q1 Q= 1:11 | 1N Q,: Q, = 1:15
2/2/2547 243 250 277
4/2/2547 230 240 290
6/2/2547 249 270 250
9/2/2547 276 280 282
11/2/2547 220 250 225
13/2/2547 338 340 370
16/2/2547 375 390 386
18/2/2547 224 238 225
20/2/2547 316 338 325
23/2/2547 307 320 313
25/2/2547 239 288 240
27/2/2547 221 244 238
1/3/2547 310 375 313
3/3/2547 270 275 290
4/3/2547 318 325 364
8/3/2547 346 375 359
10/3/2547 362 389 370
12/3/2547 330 360 341
15/3/2547 300 310 302
17/3/2547 338 350 369
19/3/2547 357 360 370
22/3/2547 340 352 365
24/3/2547 345 362 349
26/3/2547 327 357 330
29/3/2547 340 346 358
31/3/2547 348 360 357
NUIUF 26 26 26
Aunau* 302.7 320.9 317.6
damﬁmmummgm* 49.7 50.2 51.1

NINBINS: * MUIUIINFNANNIZAIAD
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nia luiiuszime Waaniw/aas lugdvesnsaoziaan)

Fundon/l — v v
Hudeseuy HIMIN Q,: Q= 1:11 | WM Q,: Q. =1:15

2/2/2547 90 73 50
4/2/2547 85 67 73
6/2/2547 67 68 42
9/2/2547 84 68 68
11/2/2547 50 63 75
13/2/2547 59 76 42
16/2/2547 100 75 63
18/2/2547 75 75 88
20/2/2547 113 75 81
23/2/2547 75 38 44
25/2/2547 88 62 38
27/2/2547 60 44 56
1/3/2547 81 31 63
3/3/2547 100 50 75
4/3/2547 60 54 44
8/3/2547 88 44 38
10/3/2547 74 46 42
12/3/2547 70 62 74
15/3/2547 48 49 50
17/3/2547 56 47 45
19/3/2547 83 50 47
22/3/2547 70 48 49
24/3/2547 75 60 77
26/3/2547 69 53 55
29/3/2547 71 50 60
31/3/2547 68 52 61
UIU* 26 26 26
Aunde* 75.3 56.9 57.7
drufisuuumnasg 15.7 12.6 14.8

NINBINS: * MUIUIINFNANNIZAIAD
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M3 N6 QUNYUUBINIINAADIFIN |

Coa . QUNYI (DIFUBTA)
Tunpouil F— 7 o
Wudadnszuy MMNQ,: Q= L:11 | MmN Q,: Q= 1:15
2/2/2547 27.4 25.6 25.5
3/2/2547 27.1 26.5 26.2
4/2/2547 27.7 27.0 26.8
5/2/2547 27.1 26.8 26.8
6/2/2547 27.9 26.8 26.4
9/2/2547 2788 26.5 27.1
10/2/2547 28.4 273 273
11/2/2547 286 27.7 275
12/2/2547 29.0 27.6 27.4
13/2/2547 29.1 27.8 27.7
16/2/2547 29.1 28.7 28.8
17/2/2547 293 28.7 28.6
18/2/2547 29.9 28.1 28.2
19/2/2547 29.2 28.2 28.3
20/2/2547 29.5 28.4 28.9
23/2/2547 29.5 28.3 28.3
24/2/2547 29.4 28.6 28.1
25/2/2547 293 27.9 28.2
26/2/2547 29.8 27.6 28.1
27/2/2547 29.6 28.6 28.4
1/3/2547 30.3 28.3 28.1
2/3/2547 30.4 29.1 293
3/3/2547 29.6 29.1 29.1
4/3/2547 29.9 29.2 29.2
8/3/2547 29.9 29.5 29.1
9/3/2547 29.4 28.6 28.5
10/3/2547 29.9 29.1 29.1
11/3/2547 29.7 29.2 293
12/3/2547 29.9 29.3 29.2
15/3/2547 30.4 29.4 29.4
16/3/2547 29.5 29.1 29.1
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M3 1990 N6 YUNHUUDINITNAABIFIN 1 (510)

Loa . QUNYI (DIFUBTA)
Tundpoul — Faa YA
sz WMMNQ,: Q= L:11 | MMNQ,: Q= 1:15
17/3/2547 30.1 29.4 292
18/3/2547 29.9 29.2 29.1
19/3/2547 30.5 29.4 29.3
22/3/2547 30.2 29.4 29.7
23/3/2547 29.9 29.3 29.3
24/3/2547 30.5 29.1 292
25/3/2547 29.9 28.7 28.9
26/3/2547 29.8 28.8 29.4
29/3/2547 30.2 29.3 29.4
30/3/2547 29.9 294 29.5
31/3/2547 30.1 29.5 292
U 42 42 42
Aumdo* 29.4 28.4 28.4
drnufisannasgiu 0.9 1.0 1.0

NINBINS: * MUIUINFNANNIZAIAD
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AN N7 NDVVDINITNAADILIN 1

Coa . Wiowy
Tunpouil F— e o
undednszuy MM Q,: Q= 1:11 | M Q,: Q= 1:15
2/2/2547 7.45 7.32 7.49
3/2/2547 7.43 7.25 7.52
4/2/2547 7.73 7.85 8.01
5/2/2547 7.21 7.42 7.51
6/2/2547 S8 7.45 7.42
9/2/2547 7.11 7.24 7.35
10/2/2547 7.09 7.25 7.31
11/2/2547 7.24 7.17 7.14
12/2/2547 7.16 7.22 7.11
13/2/2547 7.44 7.61 7.38
16/2/2547 7.91 7.73 7.74
17/2/2547 8.08 7.73 7.81
18/2/2547 7.86 7.61 7.16
19/2/2547 7.37 7.07 7.37
20/2/2547 =l 7.45 7.53
23/2/2547 7.74 7.58 7.91
24/2/2547 7.43 7.35 7.41
25/2/2547 7.02 7.25 7.65
26/2/2547 7.64 7.25 7.34
27/2/2547 7.35 7.42 7.57
1/3/2547 7.33 7.33 7.34
2/3/2547 8:11 7.72 7.95
3/3/2547 8.09 7.88 7.69
4/3/2547 8.02 7.77 7.61
8/3/2547 8.04 7.98 7.74
9/3/2547 8.01 7.63 7.79
10/3/2547 7.98 7.82 7.64
11/3/2547 8.04 7.94 7.78
12/3/2547 7.86 7.64 7.53
15/3/2547 7.95 7.29 7.46
16/3/2547 7.79 7.43 7.39
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A ~ oA '
ATTNNN N7 WBDFUBDINTITNAADIV NN 1 (@]’E—])

Loa . oy
Tundpoul — Y e YA
UUFYVITEUD HIMIN QI : QR =1:11 HININ Ql : QR =1:15
17/3/2547 7.92 7.53 7.76
18/3/2547 7.68 7.46 7.58
19/3/2547 7.85 7.82 7.49
22/3/2547 7.91 7.94 7.68
23/3/2547 8.02 7.68 7.98
24/3/2547 8.01 7.87 7.86
25/3/2547 7.97 7.84 7.81
26/3/2547 7.62 . 7.86
29/3/2547 7.84 7.83 791
30/3/2547 7.95 7.81 7.87
31/3/2547 7.96 7.79 7.89
UIU* 42 'y} 42
Aundo* 7.6 75 7.5
damﬁﬂamummgm* 0.3 0.3 0.2

NINBHA: * AMUIUINTINTNIZAIA2
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A I 1 A
AT NN NS I’E]E]'liwellﬂﬂﬂ'ﬁﬂﬂaf]ﬂ"lfﬁﬂﬂ 1

Coa . Too15# (TaaTaan)
Tunpouil F— T o
Hudednszuy W Q,: Q= 1:11 | 1NN Q,: Q, = 1:15
3/2/2547 - -253 -258
4/2/2547 - 261 -250
5/2/2547 - -263 -259
10/2/2547 - -293 -297
11/2/2547 - -290 -289
12/2/2547 - 296 299
17/2/2547 - -332 -301
18/2/2547 - -341 -328
19/2/2547 - -327 -319
24/2/2547 - -316 -309
25/2/2547 - -328 -342
26/2/2547 - -319 -324
2/3/2547 - -285 276
3/3/2547 - -256 -247
4/3/2547 — -284 -279
9/3/2547 - -328 -327
10/3/2547 - -318 -328
11/3/2547 - -341 -339
16/3/2547 = -304 -308
17/3/2547 - -310 -325
18/3/2547 - -325 -319
23/3/2547 - -343 -329
24/3/2547 - -328 -316
25/3/2547 - -327 -331
30/3/2547 1 -332 -321
31/3/2547 - -325 -328
NUIUF - 26 26
Aunau* - -308.7 -305.7
ﬁ'am‘ﬁ'mmummgm* - 27.6 28.3

NINBINS: * MUIUIINFNANNIZAIAD
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A ~ < [l A
ATNN N9 NIALDUVDINITNAADIVINN 1

VoA A fmdu (@aanfwans lugdveslulasiow)
Tunpouil F— T T
Wudadnszuy MMNQ,: Q= L:11 | MmN Q,: Q= 1:15

4/2/2547 61 41 30
6/2/2547 58 39 36
11/2/2547 95 79 64
13/2/2547 87 77 62
18/2/2547 66 40 63
20/2/2547 62 60 61
25/2/2547 BV 46 55
27/2/2547 86 46 43
3/3/2547 61 41 32
4/3/2547 63 36 33
10/3/2547 61 41 32
12/3/2547 39 20 20
17/3/2547 39 27 27
19/3/2547 53 31 38
24/3/2547 55 40 38
26/3/2547 63 45 37
31/3/2547 57 40 31
UIUF 17 17 17
Aundo* 62.5 44.1 413
drufisuuuinasg 14.9 15.4 14.1

NINBKA: * AT INTIETNTIZAIAD
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A [ 4 1 A
M13°19N N10 ma”lﬂmmm‘smmmmm 1

Lo . #a'lWd (Hadnsu/ans)
TundpeuAl — e e Yo
Wudenszuy MMNQ,: Q= L:11 | MmN Q,: Q= 1:15
6/2/2547 3.5 0.7 0.2
13/2/2547 4.0 0.2 0.1
20/2/2547 0.7 0.1 0.3
27/2/2547 1.1 0.1 0.4
4/3/2547 4.0 0.2 0.1
12/3/2547 0.6 0.1 0.4
19/3/2547 1.5 0.8 1.0
26/3/2547 8 0.1 0.3
UIU* 8 8 8
Aundo* 2.3 0.3 0.4
drufisuuuinasge 15 03 03

HUBHN: * AUINVINFIEN1IZAA 2
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a A

v oA

% lod (Naansu/ans)

Fundon/l " T T
Hudenszuy UIMIN Q,: Q. = 1:3 UIIN Q,: Q. =117

16/4/2547 184 69 70
19/4/2547 200 59 75
21/4/2547 182 64 52
23/4/2547 179 65 58
26/4/2547 164 43 40
28/4/2547 126 46 40
30/4/2547 133 42 32
3/5/2547 155 44 39
5/5/2547 160 48 43
7/5/2547 171 59 54
10/5/2547 146 40 38
12/5/2547 134 39 35
14/5/2547 166 44 37
17/5/2547 180 52 40
19/5/2547 200 55 42
21/5/2547 147 42 39
24/5/2547 140 40 34
26/5/2547 134 43 36
28/5/2547 144 45 39
31/5/2547 173 51 42
IUIU* 20 20 20
Aunde* 160.9 495 443
drufisuuumnasgi 225 9.3 11.7

NINBINS: * MUIUIINFWNANNIZAIAD
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A ag oA
A15190 12 1 19AU09ININARDIFIN 2

Coa . 11Teq (Haansu/ans)
TurdouAl — rar e Yo e
Wudadnszuy 1NN Q,: Q, = 1:3 W Q,: Q= 1.7
16/4/2547 80 22 21
21/4/2547 68 23 21
23/4/2547 78 24 22
28/4/2547 71 19 20
30/4/2547 N/ 19 18
5/5/2547 7 20 20
7/5/2547 62 20 19
12/5/2547 82 18 17
14/5/2547 74 19 18
19/5/2547 71 20 18
21/5/2547 64 18 19
26/5/2547 86 18 20
28/5/2547 73 20 20
UIU* 13 13 13
Aunde* 73.9 20.0 19.5
drufisuuuinasg 6.9 1.9 1.5

HUBHN: * AUINVINFINEN1IANA )
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: 2 . oa
A15190N U3 YOIV IUADIVBINTNAADIBIN 2

VoA A vowavIuaos (Hadansu/ans)
TurdouAl F— T e
Wudenszuy WM Q,: Q, = 1:3 WNIN Q,: Q, = 1.7
16/4/2547 54.7 17.0 14.6
19/4/2547 57.1 15.9 15.0
21/4/2547 52.8 18.0 16.5
23/4/2547 49.6 16.8 16.2
26/4/2547 37.1 16.4 14.7
28/4/2547 64.2 14.6 10.3
30/4/2547 85.1 12.1 11.2
3/5/2547 56.8 143 12.2
5/5/2547 57.1 14.6 12.5
7/5/2547 41.9 9.4 7.3
10/5/2547 64.9 12.5 11.4
12/5/2547 68.2 17.6 10.2
14/5/2547 56.8 14.3 12.2
17/5/2547 352 9.4 12.1
19/5/2547 63.8 12.3 10.7
21/5/2547 48.6 11.5 10.1
24/5/2547 39.8 10.4 9.7
26/5/2547 73.8 18.7 12.3
28/5/2547 54.6 1244 11.4
31/5/2547 61.2 14.9 10.6
UIU* 20 20 20
Aunau 56.2 142 12.1
daugﬁ'ﬂqmummgm* 12.4 2.8 23

NINBHA: * ATUIUDINTITNIZAIAD
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J
anmwaAanavNe (a

a o A

= J
anNIN/aNg °1u§ﬂeumuﬂm%umiumum

Fundoul — v v
Hudessuy NN Q1 Q=13 WININ Q1 Q=117
16/4/2547 240 250 262
19/4/2547 265 279 276
21/4/2547 260 273 269
23/4/2547 258 265 280
26/4/2547 251 268 257
28/4/2547 267 276 271
30/4/2547 243 259 267
3/5/2547 259 263 269
5/5/2547 264 276 281
7/5/2547 260 261 266
10/5/2547 253 264 258
12/5/2547 269 280 282
14/5/2547 265 276 281
17/5/2547 267 289 370
19/5/2547 271 285 287
21/5/2547 270 279 280
24/5/2547 275 289 284
26/5/2547 268 286 285
28/5/2547 274 284 282
31/5/2547 277 287 286
PIUIUF 20 20 20
Aunae* 2628 2745 2747
ﬁau;ﬁmmummgm* 10.0 11.2 9.5

NINBHA: * ATUIUDINTITNIZAIAD
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nia luiiuszime Waaniw/aas lugdvesnsaoziaan)

Fundoul — v v
Hudessuy NN Q1 Q=13 WININ Q1 Q=117

16/4/2547 50 63 75
19/4/2547 69 65 70
21/4/2547 76 75 63
23/4/2547 75 75 64
26/4/2547 78 71 69
28/4/2547 56 38 42
30/4/2547 61 39 46
3/5/2547 53 47 45
5/5/2547 61 52 53
7/5/2547 59 50 51
10/5/2547 49 45 50
12/5/2547 58 40 42
14/5/2547 59 50 50
17/5/2547 52 37 42
19/5/2547 48 49 35
21/5/2547 62 45 38
24/5/2547 53 41 43
26/5/2547 57 38 41
28/5/2547 48 42 35
31/5/2547 51 44 39
PIUIUF 20 20 20
Aunae* 58.8 50.3 49.7
damﬁﬂamummgm* 9.3 12.6 12.2

NINBHA: * ATUIUDINTITNIZAIAD
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MINN V6 QUNYUUBINIINAADIFINN 2

Coa . QUNYI (DIFUBTA)
TurdouAl F— 7 e
Wudadnszuy MNN Q,: Q= 1:3 MNNQ,: Q= 1.7
16/4/2547 31.8 31.1 31.2
19/4/2547 322 313 31.4
20/4/2547 32.1 31.4 31.1
21/4/2547 31.8 31.3 31.2
22/4/2547 32.0 314 31.3
23/4/2547 31.9 31.3 31.1
26/4/2547 317 31.0 312
27/4/2547 31.9 312 31.4
28/4/2547 31.8 31.4 314
29/4/2547 S IV 314 31.2
30/4/2547 31.5 31.1 31.1
3/5/2547 312 30.7 30.9
4/5/2547 31.9 31.4 312
5/5/12547 31.0 30.8 30.9
6/5/2547 31.6 31.3 31.1
7/5/12547 30.8 30.4 30.2
10/5/2547 31.4 31.0 312
11/5/2547 31.1 30.8 30.7
12/5/2547 30.1 30.5 30.2
13/5/2547 29.8 29.5 29.1
14/5/2547 29.3 28.6 28.5
17/5/2547 29.5 29.1 29.1
18/5/2547 28.9 28.8 28.6
19/5/2547 28.7 28.7 28.5
20/5/2547 28.9 29.1 28.7
21/5/2547 28.7 28.4 28.6
24/5/2547 29.1 28.9 29.1
25/5/2547 28.7 28.7 28.6
26/5/2547 29.2 29.1 29.4
27/5/2547 29.3 29.2 28.9
28/5/2547 29.2 29.1 28.9
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M3 N V6 YUNHUUBINITNAABIFINN 2 (410)

Coa . QUNYI (DIFUBTA)
Tundion/l 7o T2 7T
Hudeszuy WM Q,: Q, = 1:3 WNIN Q,: Q, = 1.7
31/5/2547 28.8 28.9 28.7
PIUIU* 32 32 32
AnnaY* 30.6 30.2 30.1
ABUVUNINTFIU 1.3 1.1 1.2

NIBINS: * MUIUINFWNANIZAIA
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AN V7 NOVVDINTNAADILIIN 2

Tundeu/l s o, Awm% v
Wudedrszuy MMeN Q,: Q, = 1:3 W Q,: Q, = 1.7
16/4/2547 8.02 7.64 7.14
19/4/2547 7.69 7.22 7.52
20/4/2547 7.68 6.28 7.38
21/4/2547 7.75 7.48 7.49
22/4/2547 8.08 7.54 7.81
23/4/2547 7.68 7.41 7.35
26/4/2547 737 7.42 7.64
27/4/2547 7.43 7.36 7.42
28/4/2547 8.01 7.61 7.68
29/4/2547 8.02 7.24 7.36
30/4/2547 8.12 7.89 8.03
3/5/2547 7.96 7.72 7.76
4/5/2547 7.64 7.25 734
5/5/2547 7.41 7.17 721
6/5/2547 7.35 7.42 7.57
7/5/2547 8.01 7.77 7.81
10/5/2547 8.11 7.72 7.95
11/5/2547 8.02 8.01 7.61
12/5/2547 8.12 7.94 7.99
13/5/2547 8.11 7.98 7.74
14/5/2547 8.05 7.63 7.79
17/5/2547 8.07 7.82 7.64
18/5/2547 8.13 7.95 8.04
19/5/2547 8.07 8.01 7.99
20/5/2547 7.89 7.95 7.92
21/5/2547 8.05 7.64 7.34
24/5/2547 8.09 8.08 8.05
25/5/2547 7.92 8.01 8.02
26/5/2547 7.98 7.97 7.98
27/5/2547 8.01 7.96 7.99
28/5/2547 7.95 7.95 7.96
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Coa . Wiowy
Tundion/l 7o T2 7T
Hudaeszuy WM Q: Q= 1:3 WM Q: Q. =1
31/5/2547 7.98 7.97 7.98
PIUIU* 32 32 32
ANNAL* 7.8 7.4 7.6
ABUVUNINTFIU 0.2 0.4 0.3

NIBINS: * MUIUINFWNANIZAIA
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A I 1 A
AT N U8 Tamiwmmmwﬂammw 2

Coa . Too15# (TaaTaan)
TurdouAl F— e e
Wudadnszuy 1NN Q,: Q, = 1:3 W Q,: Q= 1.7
20/4/2547 - -258 -269
21/4/2547 - -265 275
22/4/2547 - -264 -279
27/4/2547 - -276 -278
28/4/2547 = -255 -259
29/4/2547 z -269 -273
4/5/2547 - -279 -287
5/5/2547 - 2745 -279.6
6/5/2547 3 -269 -276
11/5/2547 - -271 -279
12/5/2547 3 -281 -275
13/5/2547 L -269 -283
18/5/2547 - 273 -275
19/5/2547 = -269 -271
20/5/2547 — -276 -279
25/5/2547 - -284 -279
26/5/2547 - -281 -287
27/5/2547 = -276 -278
UIU* - 18 18
Aunde* - 2717 276.8
drufisuuuinasg - 7.8 6.5

HUNBHN: * MUINVINFINTN1IZAIA
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A ~ < 1 A
ATNN V9 NIALUVDINITNAADIVINN 2

Coa . fmdu (@aanfwans lugdveslulasiow)
TurdouAl — e Yo e
Wudadnszuy 1NN Q,: Q, = 1:3 MNNQ,: Q= 1.7
16/4/2547 59 56 54
21/4/2547 58 55 55
23/4/2547 51 42 41
28/4/2547 49 31 29
30/4/2547 7 46 47
5/5/2547 62 48 45
7/5/2547 i 38 35
12/5/2547 63 36 33
14/5/2547 61 41 32
19/5/2547 51 38 35
21/5/2547 49 21 21
26/5/2547 68 47 45
28/5/2547 70 60 54
UIU* 13 13 13
Aunde* 57.7 43.0 40.5
drufisuuuinasg 7.0 10.7 10.6

HUBHN: * AUINVINFINEN1IANA )
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A [ 4 1 A
M13°19N V10 ma”lﬂmmm‘;mmmmm 2

Lo . #a'lWd (Hadnsu/ans)
TurdouAl — e e Yo e
Wudenszuy MNN Q,: Q= 1:3 MNNQ,: Q= 1.7
16/4/2547 2.5 0.5 0.2
23/4/2547 1.9 0.3 0.1
30/4/2547 23 0.3 0.2
7/5/12547 2.5 0.6 0.4
14/5/2547 RS 0.2 0.1
21/5/2547 i 0.3 0.2
28/5/2547 2.3 0.5 0.3
UIUF 7 7 7
Aundu* 23 0.4 0.2
drufisuuuinasg 0.2 0.1 0.1

NIBINS: * MUIUINFNANNIZAIA
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% 1od (Naanju/ans)

514/1,5614/31 ﬁy'llﬁfll"i’llﬁzﬂﬂ mmﬁa"lwasﬁyu mmﬁa"lwafﬁu

90U 3.5 1./%3. 90U 5.5 1./
14/6/2547 173 49 34
16/6/2547 150 45 25
18/6/2547 152 42 28
21/6/2547 167 40 30
23/6/2547 178 39 35
25/6/2547 163 43 33
28/6/2547 160 37 36
30/6/2547 159 40 27
2/7/2547 160 43 32
5/7/2547 153 45 30
7/7/2547 156 49 40
9/7/2547 160 47 36
12/7/2547 164 42 39
14/7/2547 162 44 37
16/7/2547 159 47 35
19/7/2547 165 45 33
21/7/2547 170 42 31
23/7/2547 157 42 39
26/7/2547 172 55 31
28/7/2547 161 48 35
30/7/2547 169 52 40
IUIUF 21 21 21
Aunde* 162.4 44.6 33.6
drufisuuumnasg 7.2 4.4 42

NINBINS: * MUIUIINFNANNIZAIAD
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A ag oA
A15190 72 1 19AU0INMINARDIFINN 3

1led (Waansw/ans)

Tundeu/l duaodhaz A lnady A2 Tan

AU 3.5 W/, MU 5.5 W./%.
16/6/2547 75 22 18
18/6/2547 80 21 19
23/6/2547 76 21 18
25/6/2547 70 20 18
30/6/2547 67 18 16
2/7/2547 s 18 17
7/7/2547 79 19 16
9/7/2547 84 18 15
14/7/2547 P 17 16
16/7/2547 70 18 15
21/7/2547 69 19 17
23/7/2547 79 18 16
28/7/2547 77 19 14
30/7/2547 82 19 15
U 14 14 14
Aunau* 75.4 19.1 16.4
drudisuuumasgiut 52 1.4 1.5

NINBHA: * ATUIUDINTINTNIZAIAD
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: 2 . oa
A15190N f3 VOIVILVIUABDIVBINITNADDIFIN 3

vowavIuaos (Hadansu/ans)

Tundeu/l duaodhaz A lnady A2 Tan

AU 3.5 W/, MU 5.5 W./%.
14/6/2547 46.7 9.2 10.7
16/6/2547 54.3 10.7 11.2
18/6/2547 51.8 9.6 9.8
21/6/2547 56.9 9.5 10.3
23/6/2547 49.2 10.6 11.7
25/6/2547 58.2 10.3 10.4
28/6/2547 57.8 10.0 11.0
30/6/2547 49.5 9.8 11.5
2/7/2547 50.3 10.5 12.1
5/7/2547 62.8 9.3 11.5
7/7/2547 68.6 10.1 10.9
9/7/2547 58.1 9.2 11.5
12/7/2547 55.2 8.8 10.8
14/7/2547 53.0 8.5 11.6
16/7/2547 47.9 9.6 10.7
19/7/2547 49.2 9.9 10.5
21/7/2547 51.8 9.7 10.9
23/7/2547 47.6 10.3 11.4
26/7/2547 56.4 9.3 11.3
28/7/2547 67.3 10.6 10.7
30/7/2547 63.1 9.8 11.8
U 21 21 21
Aunao* 55.0 9.8 11.1
drudisuuinasg 6.4 0.6 0.6

HUBHN: * AMUINVINFINTN1IZAIA
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J
1 @ a Aa o a o
ANNANTIYNA (Haansu/ans Tugilveaunaionnis uatua)

v

Tundeu/l e Uy A lnady A2 Tan
AU 3.5 W/, MU 5.5 W./%.
14/6/2547 246 258 249
16/6/2547 262 274 276
18/6/2547 258 263 262
21/6/2547 249 265 281
23/6/2547 s A 274 280
25/6/2547 269 271 273
28/6/2547 274 284 276
30/6/2547 270 294 285
2/7/2547 264 278 277
5/7/2547 258 272 265
7/7/2547 247 258 263
9/7/2547 246 259 264
12/7/2547 251 260 271
14/7/2547 263 269 278
16/7/2547 258 261 274
19/7/2547 264 265 268
21/7/2547 272 291 284
23/7/2547 276 286 294
26/7/2547 268 275 282
28/7/2547 261 279 280
30/7/2547 259 275 283
U 21 21 21
Aunao* 260.6 272.0 274.5
drudisuuinasg 9.1 10.7 10.1

HUBHN: * AMUINVINFINTN1IZAIA
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nia luiiuszime Waaniw/aas lugdvesnsaoziaan)

Tundeu/l duaodhaz A lnady A2 Tan
AU 3.5 W/, MU 5.5 W./%.
14/6/2547 58 52 48
16/6/2547 63 61 60
18/6/2547 69 64 65
21/6/2547 52 43 48
23/6/2547 63 49 52
25/6/2547 71 55 59
28/6/2547 68 57 61
30/6/2547 64 59 57
2/7/2547 69 62 59
5/7/2547 62 54 50
7/7/2547 67 51 49
9/7/2547 58 47 42
12/7/2547 54 49 48
14/7/2547 65 52 54
16/7/2547 59 49 51
19/7/2547 68 54 55
21/7/2547 64 56 54
23/7/2547 61 49 53
26/7/2547 59 53 50
28/7/2547 63 51 54
30/7/2547 67 52 56
U 21 21 21
Aunao* 63.0 533 53.6
drudisuuinasg 5.1 5.2 5.4

HUBHN: * AMUINVINFINTN1IZAIA
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M3 A6 QUNYUUBINIINAADIFINN 3

QUNYI (DIFUBTA)
Tundeu/l iidadhszu A lnady A ey
AU 3.5 W/, MU 5.5 W./%.
14/6/2547 30.0 29.5 29.4
15/6/2547 30.4 29.2 29.7
16/6/2547 30.1 293 29.5
17/6/2547 30.6 29.7 29.6
18/6/2547 30.2 29.5 29.3
21/6/2547 29.8 29.2 29.7
22/6/2547 29.6 293 29.5
23/6/2547 29.7 29.5 294
24/6/2547 29.2 29.1 29.1
25/6/2547 28.7 28.7 28.4
28/6/2547 28.9 28.6 28.5
29/6/2547 28.9 28.9 28.9
30/6/2547 28.7 28.5 28.3
1/7/2547 28.6 28.6 28.6
2/7/2547 28.9 28.7 28.9
5/7/2547 29.6 29.4 29.5
6/7/2547 30.3 29.2 293
7/7/2547 29.8 294 29.6
8/7/2547 30.2 29.1 29.0
9/7/2547 29.7 29.6 29.4
12/7/2547 29.8 29.6 29.8
13/7/2547 29.6 29.4 29.2
14/7/2547 29.5 29.3 294
15/7/2547 29.4 29.4 29.2
16/7/2547 29.7 29.3 29.0
19/7/2547 29.5 293 29.4
20/7/2547 29.5 293 29.1
21/7/2547 29.6 29.1 29.3
22/7/2547 29.6 29.2 29.2
23/7/2547 29.4 29.0 29.1
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M3 7190 A6 YUNHUUBINITNAABIFIN 3 (1)

QUNYI (DIFUBTA)
Tundeu/l duaodhaz A lnady A2 Tan
AU 3.5 W/, MU 5.5 W./%.
26/7/2547 29.8 29.5 29.4
27/7/2547 29.7 293 29.6
28/7/2547 29.3 29.2 29.3
29/7/2547 29.8 29.4 29.6
30/7/2547 29.5 29.6 29.3
IUIUF 35 35 35
Aunau* 29.6 292 29.2
drudisuuumnasg 0.5 0.3 0.4

NIBINS: * MUIUINFNAN1IZAIAD
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AN A7 NDVVBINITNAADIAIIN 3

oy
Tundeu/l iidadhszu A lnady A2 Tan
AU 3.5 W/, MU 5.5 W./%.
14/6/2547 7.84 7.61 7.46
15/6/2547 7.64 7.61 7.61
16/6/2547 7.52 7.46 7.42
17/6/2547 7.50 7.23 7.18
18/6/2547 7.88 7.89 7.89
21/6/2547 8.01 7.20 7.61
22/6/2547 7.66 7.56 7.60
23/6/2547 7.57 7.40 7.37
24/6/2547 7.45 7.24 7.28
25/6/2547 7.42 7.22 7.40
28/6/2547 8.03 7.68 7.71
29/6/2547 7.59 7.52 7.59
30/6/2547 7.34 7.28 7.32
1/7/2547 7:30 7.24 7.19
2/7/2547 7.18 7.09 7.11
5/7/2547 7.29 7.08 7.23
6/7/2547 7.33 7.21 7.26
7/7/2547 7.51 7.32 7.43
8/7/2547 7.67 7.54 7.37
9/7/2547 7.78 7.64 7.62
12/7/2547 7.81 7.44 7.53
13/7/2547 7.62 7.38 7.45
14/7/2547 7.65 7.39 7.41
15/7/2547 7.56 7.48 7.35
16/7/2547 7.47 7.35 7.29
19/7/2547 7.36 7.31 7.27
20/7/2547 7.42 7.28 7.33
21/7/2547 7.58 7.31 7.42
22/7/2547 7.73 7.57 7.52
23/7/2547 7.84 7.59 7.64
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oy
Tundou/il iidadhszu A lnady A2 Tan
AU 3.5 W/, N 5.5 W./3.
26/7/2547 7.56 7.38 7.47
27/7/2547 7.61 7.36 742
28/7/2547 7.49 7.37 7.41
29/7/2547 7.53 7.39 7.48
30/7/2547 7.58 7.42 7.55
IUIUF 35 35 35
Aunau* 7.5 7.4 7.4
drudisuuumnasg 0.2 0.2 0.2

NIBINS: * MUIUINFNAN1IZAIAD
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A I 1 A
AT NN A8 Tamiwmmmwﬂammw 3

Too15# (TaaTaan)
Tundeu/l duaodhaz A lnady A2 Tan
AU 3.5 W/, MU 5.5 W./%.
15/6/2547 - -274 -269
16/6/2547 - -276 =271
17/6/2547 - -268 -273
22/6/2547 o -281 -275
23/6/2547 = -276 -279
24/6/2547 - -278 -286
29/6/2547 = -267 -278
30/6/2547 - -269 -282
1/7/2547 3 -271 -283
6/7/2547 3 -259 -261
7/7/2547 = -268 =272
8/7/2547 - =275 -269
13/7/2547 - -262 -264
14/7/2547 — -258 -276
15/7/2547 = -271 -280
20/7/2547 > -261 =272
21/7/2547 = -259 -268
22/7/2547 = -269 -274
27/7/2547 - -278 -270
28/7/2547 - -271 -274
29/7/2547 F =275 -279
UIUF - 21 21
Aunao* -269.8 -274.0
drudisuuinasg 6.9 6.3

HUBHN: * AMUINVINFINTN1IZAIA
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A ~ < 1 A
ATNN A9 NIADUUVDINITNAADILTINN 3

fmdu (@aanfwans lugdveslulasiow)
Tundeu/l duaodhaz A lnady A2 Tan
AU 3.5 W/, MU 5.5 W./%.
15/6/2547 59 39 36
17/6/547 55 42 44
22/6/2547 51 35 39
24/6/2547 49 38 35
29/6/2547 58, 46 42
1/7/2547 BV 49 50
6/7/2547 60 40 46
8/7/2547 62 51 48
13/7/2547 58 38 42
15/7/2547 54 42 40
20/7/2547 59 39 35
22/7/2547 53 40 39
27/7/2547 56 38 36
29/7/2547 63 42 41
IUIU* 14 14 14
Aunau* 56.4 41.4 40.9
drudisauumnasgi 4.1 4.5 4.8

NINBHA: * AU INTINTNIZAIAD
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A [ 4 1 A
M1319N A10 ma”lﬂmmm‘smmmmm 3

#a'lWd (Hadnsu/ans)
Tundou/il iidadhszu A lnady A2 Tan
AU 3.5 W/, N 5.5 W./3.
18/6/2547 1.5 0.3 0.1
25/6/2547 2.2 0.4 0.2
2/7/2547 2.5 0.2 0.1
9/7/2547 AT 0.5 0.4
16/7/2547 2! 0.7 0.8
23/7/2547 2.8 0.4 0.2
30/7/2547 28 0.5 0.3
UIU* 7 7 7
Aundo* 2.4 0.4 0.3
drufisuuuinasge 0.5 02 0.2

HUBHN: * AUINVINFIEN1IZAA 2
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Sample Name: SOP Name: Measured:
Start up - Average Monday, March 08, 2004 4:01:55 PM
Sample Source & type: Measured by: Analysed:
EGSB sludge Defuit Monday, March 08, 2004 4:01:56 PM
Sample bulk ot ref: Result Source:
Averaged
Particle Name: Accessory Name: Analysis model: Sensitivity:
Default Hydro 2000MU (A) General purpose Normal
Particle RI: Absorption: Size range: Obscuration:
1.520 0.1 0.020 to 2000.000 um 0.00 %
Dispersant Name: Dispersant RI: Weighted Residuai: Result Emulation:
Water 1.330 17.786 % Off
Concentration: Span : Uniformity: Result units:
0.0000 %Vol 1.270 0.385 Volume
Specific surface area : Surface Woeighted Mean D[3,2]: Vol. Weighted Mean D[4,3]:
0.0117 m?/g 511.093 um 691.802 um
d(0.1):  316.177 um d(0.5): 642181 um d(0.9): 1131593 um
Particle Si
16 | a » ize
14 '*1
12
g 10
[0}
€ 8
=
o
S 6
: [T
2
N \
%. 01 0.1 1 10 100 1000
Particle Size (um)
| Start up - Average, Monday, March 08, 2004 4:01:55 PM
[Sze Volume % Sze. Voume %] - [Se (um) ] Voume in% Size (pm) | Volume In % Size (pm)| Volume I % Size (pm)] Voiune In %
0.020 0142 1.002 7.096 50238 355656
o 200 0189 ooy 1125 -l 7962 00 5638 00 20052 349
0.025 .00 0178 oo 1282 | 8934 op 63.246 000 447744 548
0.00 000 0.00 310 ) Qoo 75
oms 0200 1416 10024 70963 502377
oo Jo0 024 R 1.589 20 11247 o 79620 o000 563677 943
0.00 000 000 000 001 10.69
003 0262 1.783 12619 89.337 6456
000 0.00 0.00 0.00 008 11.05
0.040 0283 2000 14.158 100.237 708627
000 0.00 0.00 0.00 039 1047
0045 0317 2244 15887 112468 796214
0.00 0.00 0.00 0.00 067 8.09
0.050 000 0.356 000 2518 000 1785 000 126.19 0% 83.367 620
0.058 0.00 0399 000 2825 000 20000 O‘CD 141.589 119 1002.374 aq7
0.083 000 0448 000 3170 0 2440 °:w 158.866 1'33 1124683 3;13
aort 000 0502 000 asez| o0 25179 000 178250 135 1261915 268
0.080 000 0564 0' 0 agsn 000 28251 0 P 200.000 1' 2 1415892 216
0.089 000 0632 000 4417 000 31698 050 224404 1 1500656 0
Q.100 000 0710 0 0 5m@4 000 3.566 D’ © 251.785 0 a9 1782.502 Q‘&
0.112 0.796 y 5637 39805 . 282.508 9 2000.000
000 000 000 000 o7
0128 000 0833 000 6325 0.00 44774 000 316.979 1683
0.142 1.002 i 7.086 50238 ) 355656 i
sivern Instruments Ltd.tes: Mastersizer 2000 Ver. Version 4.00 File name: aha
ilvern, UK Serial Number : 34403-94 Record Number: 12
| := 4{44) (0) 1684-892456 Fax +[44) (0) 1684-892760 08 Mor 2004 04:30:4
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~ < a A o o a g A )
51U a1 fﬂiﬂi8i]”IEJEUu"IﬂL‘JJﬂ@]zﬂ@ui]‘ﬁuTIifJGlUﬂﬁ‘]Jaﬂimﬂﬂﬁliﬂ@ui%ﬂﬂ (Start up)
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Sample Name: SOP Name: Measured:
Qi:Qr=1:3 V 4.5 m /hr - Average Monday, May 31, 2004 10:53:33 AM
Sample Source & type: Measured by: Analysed:
EGSB sludge Defult Monday, May 31, 2004 10:53:34 AM
Sample bulk lot ref: Result Source:
Averaged
Particle Name: Accessory Name: Analysis model: Sensitivity:
Default Hydro 2000MU (A) Single narrow mode Enhanced
Particle RI: Absorption: Size range: Obscuration:
1.520 0.1 0.020 to 2000.000 um 7.00 %
Dispersant Name: Dispersant RI: Weighted Residual: Result Emuiation:
Water 1.330 1.752 % off
Concentration: Span: Uniformity: Result units:
0.7965 %Vol 0.788 0.226 Volume
Specific surface area : Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3}:
0.00774 m?/g 775172 um 1356.409 um
d(0.1):  694.472 um d(0.5):  1447.260 um d(0.9): 1835211 um
Particle Size Distribution
30 T T
25 8
g 20
[}
13 15
2
o
> 10
5 |—
) ’-.A
%.01 0.1 1 10 100 1000
Particle Size (um)
|- Qi:Qr=1:3 V 4.5 m/hr — Average, Monday, May 31, 2004 10:53:33 AM
S Gn[Whieh%] [CaEn]vemn%] [Sepm[Vienk] [SEEm]Vomen% [ San (pmy | Vokme in %,
0.00 9o (%77 e 102 — 7.086 oo 50238 o7 35656 a 12‘
002 oo 015 e 1125 A 7982 oo 6368 020 380052 02
002s o (X7 B 1262 o0 a4 s €246 P M7 pyt
oo & 0200 ) 1418 o 10024 o 70963 0® 02377 0%
oox - 024 o 1589 o "2 % 7081 pyes £ T4 s
00 o 0252 e 1783 o 12619 S0 [-%<4 pys 62456 el
000 5 0263 - 2000 o 14159 ) 100237 oy 00627 .8
[ od Q37 000 2244 000 15.887 S0 112468 Py 796214 145
Qo0 Pyt 0358 000 2518 ppes 17.05 a0 128191 s 850367 2%
acss s 039 pyes 2825 000 20000 000 141.589 post 00374 pyes
0083 00 0448 000 ano om 2440 s 158088 oo 1124683 povt
0071 000 052 o ass? 000 25179 008 178250 os 1201915 1550
0080 0554 s 28251 200,000 582
a0 ) osR po wan o 31608 oo7 24004 0271 | ysemess =6
000 Q.00 000 ace oz 1897
010 . oy ar710 oo 5024 ood 36508 000 251.785 Pyt 17RsR 1288
wa 000 nze 000 . 00! =5 012 26250 0z 2000000
a1zs 000 0833 000 65 oo “rra oM £t o8
e 1.002 7.008 5028 35658
Malvem Instruments LideS: Mastorsizer 2000 Ver. Version 4.00 File name: she
Matvem, UK Serial Number : 34403-84 Record Number: 3
Tel =
+{44) (0) 1684-892456 Fax +{44] (0) 1684-892789 31 May 2004 11:4
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Tel := +{44] (0) 1684-892456 Fax +{44] (0) 1684-892789

< a A @ a ¢ A
3 m'iﬂizmwmmmmﬂ@u@aum&“lumﬂgﬂﬁm NnaQ,;:

Qg 1N 117

Sample Name: SOP Name: Measured:
Qi:Qr=1:7 V 4.5 m /hr - Average Monday, May 31, 2004 11:04:14 AM
Sample Source & type: Measured by: Analysed:
EGSB sludge Defult Monday, May 31, 2004 11:04:15 AM
Sample bulk lot ref: Result Source:
Averaged
Particie Name: Accessory Name: Analysis model: Sensitivity:
Default Hydro 2000MU (A) Single narrow mode Enhanced
Particle RI: Absorption: Size range: Obscuration:
1.520 0.1 0.020 to 2000.000 um 5%0 %
Dispersant Name: Dispersant Ri: Weighted Residual: Result Emulation:
Water 1.330 1.349 % Off
Concentration: Span: Uniformity: Result units:
0.4633 %Vol 0.967 0.267 Volume
Specific surface area : Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3]:
0.0106 m%g 566.730 um 1282.905 um
d(0.1): 459.312 um d(0.5):  1410.073 um d(0.9): 1822351 um
Particle Size Distribution
I
2 | A
20
g ]
@ 15
2 I
2
=]
> 10 ,
5
A
LA
%.01 0.1 1 10 100 1000
Particle Size (um)
I—Qi:Qr=1:7 V 4.5 m/hr — Average, Monday, May 31, 2004 11:04:14 AM
Size (pm) | Volume In % Size (uym) § Volume in % Size (um) { Volume in % Size (um) | Vokume In % Size (um) | Volume In % Size (um) | Valume in %
0.020 hoo 0142 o 100 = 7.0%6 odd 50.238 0z 355656 o
0022 2 a5 y 1125 7.962 4 56,968 399052 g
[L03] 000 Q.00 000 03 03
0025 0178 1262 8934 63246 447.744
000 0.00 0.00 000 0 052
o8 0200 1416 10004 70963 502377
0.00 0.00 0,00 0.00 044 095
[o1e<-3 0224 1.589 11247 79621 563677
0.00 000 000 000 050 153
0036 0252 1.783 12619 89.337 632456
000 0.00 000 000 as7 2.
0040 By 6283 o 2000 o6 14159 % 100.237 063 700627 220
0045 o Q317 o 2244 e 15.887 iy 112468 s 796214 213
0050 pi 14 03% 0® 2518 000 17.825 ot 126191 064 833367 20
00% 0399 y 2825 y 20,000 141.589 1002374
000 0.00 000 007 060 45
0083 0448 a1 22490 158866 124653
0.00 000 000 008 054 921
0.074 00 0502 00 ass7 0w 25179 010 178250 o9 1261915 s
0.080 200 0584 0od 3991 0 28251 P 200000 045 1415802 1900
0089 osR y 4477 31.698 g 224404 1588656 y
000 0.00 000 013 o 1766
0.100 ok 0710 i 5024 i 35566 B 251.785 o4t e 1272
0112 079% 5637 3905 I 282508 2000.000 "
000 000 000 019 03
01286 oo 0853 .94 6325 do 44774 | ot 316979 0%
0.142 i 1.002 i 7.096 50238 365658
aivemn instruments Ltd..@S: Mastersizer 2000 Ver. Version 4.00 File neme: aha
Viatvern, UK Serial Number : 34403-94

Record Number: 3¢
31 May 2004 11:47
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Result Analysis Report

Sample Name: SOP Name: Measured:
QIQr1:11 V 4.5 mibr - A Wednesday, March 31, 2004 12:18:12 PM
Sample Source & type: Measured by: Analysed:
EGSB sludge Defult Wednesday, March 31, 2004 12:18:13 PM
Sample bulk iot ref: Result Source:
Measurement
Particle Name: Accessory Name: Analysis modet: Sensitivity:
Default Hydro 2000MU (A) General purpose Normal
Particle RI: Absorption: Size range: Obscuration:
1.520 0.1 0.020 to 2000.000 um 1.88 %
Dispersant Name: Dispersant RI: Weighted Residual: Result Emulation:
Dry dispersion 1.000 2.454 % off
Concentration: Span: Uniformity: Result units:
0.1602 %Vol 1.116 0.353 Volume
Specific surface area : Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3):
0.01 m?/g 599.695 um 968.970 um
d(0.1): 486.083 um d(0.5):  939.252 um d(0.9): 1534.183 um
Particle Size Distrib
1
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%.01 0.1 1 10 100 1000
Particle Size (um)
—Qi:Qr=1:11 V 4.5 m/hr — Average, Wednesday, March 31, 2004 12:18:12 PM
Size (um) | Volume in % Size (um) | Volume in % Size (um) | Volume In % Size (pm) | Volume in % Size (pm) | Volume in % Size (um) | Volume In %
0020 0142 1.002 7086 50.238 355,656
0022 o2 0159 00 1125 oo 7962 ' 56.268 008 399,062 08
000 0.00 0.00 000 008 174
0025 0178 1262 8534 63.246 447.744
000 000 000 000 010 27
0028 0200 1.416 10024 70963 502377
000 000 000 000 013 407
oox > 0224 e 1.589 ot 1247 - 79621 018 563677 s
0038 : 0252 y 1783 ' 12619 . 89.337 632456
0.00 000 000 000 024 705
0.040 ood 0283 i 2000 s 14159 ol 100.237 o 709627 s
0045 0317 2244 15887 3 112468 796214 g
000 000 0.00 006 038 956
0050 Y. 0356 000 2518 pyes 17.825 et 126,191 gy 893,67 102
0,056 000 0399 pyos 2825 0w 20000 006 141.589 045 1002374 00
0083 0448 3170 240 y 158.666 1124683
000 0.00 000 007 0.44 984
0071 0 0502 000 3857 000 25179 008 178.250 08 1261915 o75
0.080 000 0584 000 391 000 28251 008 200000 0% 1415682 725
0089 .. osx2 ob aar7 oo 31608 X 224.404 02 1588656 so1
0100 0710 b 5004 oo 35566 & 251785 018 1782502 y
a2 003 o7 - sea7 20906 ! 200508 : 2000000 2%
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Sample Name: SOP Name: Measured:
Qi:Qr =1:15 V 4.5 m/hr - Average Woednesday, March 31, 2004 12:36:38 PM
Sample Source & type: Measured by: Analysed:
EGSB sludge Defult Wednesday, March 1, 2004 12:36:39 PM
Sample buik lot ref: Result Source:
Averaged
Particle Name: Accessory Name: Analysis modet: Sensitivity:
Default Hydro 2000MU (A} General purpose Normat
Particle RI: Absorption: Size range: Obscuration:
1.520 01 0.020 to 2000.000 um 5.22 %
Dispersant Name: Dispersant RI: Weighted Residual: Resuit Emulation:
Dry dispersion 1.000 3.110 % Off
Concentration: Span: Uniformity: Result units:
0.2605 %Vol 1.512 0.415 Volume
Specific surface area : Surface Weighted Mean D[3,2]: Vol. Weighted Mean D{4,3):
0.0176 m?¥g 343.532 um 912.932 um
d(0.1): 148.220 um d(0.5): 917.380 um d(0.9): 1535.381 um
14 Particle Slz_a'g_.a : ‘
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%.01 0.1 1 10 100 1000
Particle Size (um)
—Qi:Qr=1:15 V 4.5 m/hr — Average, Wednesday, March 31, 2004 12:36:38 PM
Sizs (1) ] Voume 1 %, Se(pm)[Voumein%]  [SZe(pm)|Vouren%] [Size Voumen%] S pm Ve %]  [Size (um)] voumen%
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0.00 000 000 0.00 063 13
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000 000 000 00 078 ax
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000 000 000 006 088 597
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Sample Name: SOP Name: Measured:
Qi:Qr=1:11 V 3.5 m/hr - Average Friday, July 30, 2004 10:54:32 AM
Sample Source & type: Measured by: Analysed:
EGSB sludge Defult Friday, July 30, 2004 10:54:33 AM
Sample bulk lot ref: Result Source:
Measurement
Particle Name: Accessory Name: Analysis model: itivity:
Default Hydro 2000MU (A) Single narrow mode Enhanced
Particle RI: Absorption: Size range: Obscuration:
1.520 0.1 0.020 to 2000.000 um 6.72 %
Dispersant Name: Dispersant RI: Woighted Residual: Result Emulation:
Water 1.330 2.322 % off
on: Span: Uniformity: Result units:
0.7559 %Vol 0.792 0.215 Volume
Specific surface area : Surface Weighted Mean D[3,2]: Vol. Weighted Mean D{4,3]:
0.0078 mg 769278 um 1391.219 um
d{0.1): 672.754 um d(0.5): 1492.384 um d(0.9): 1854.733 um
Paricls Sizs Distribution :
30
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?).01 0.1 1 10 100 1000
Particle Size (um)
| -Qi:Qr=1:11 V 3.5 m/r — Average, Friday, July 30, 2004 10:54:32 AM
smzalvumms Sae (pm)] Vome %] [Sza(pm)|Voume %] [SepmVomen%] [SZe(m[Voiumen%] [SEe(pmIviumen%
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Result Analysis Report
Sample Name: SOP Name: Measured:
Qi:Qr=1:11 V 5.5 m/hr - Average Friday, July 30, 2004 11:18:37 AM
Sample Source & type: Measured by: Analysed: '
EGSB sludge Defult Friday, July 30, 2004 11:18:38 AM .
Sample bulk lot ref: Result Source:
Averaged
Particle Name: Accessory Name: Analysis model: Sensitivity:
Default Hydro 2000MU (A) General purpose Normal
Particle RI: Absorption: Size range: Obscuration:
1.520 0.1 0.020 to 2000.000 um 5.29 %
Dispersant Name: Dispersant RI: Weighted Residual: Result Emulation:
Water 1.330 4.079 % off
Concentration: Span: Uniformity: Result units:
0.4681 %Vol 1.256 0.392 Volume
Specific surface area : Surface Weighted Mean D[3,2]: Vol. Weighted Mean D[4,3):
0.01 m/g 599.876 um 857.889 um
d(0.1): 395319 um d(0.5):  811.159 um d(0.9): 1414471 um
Particle Size Distribution
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%.01 0.1 1 10 100 1000
Particle Size (um)
—Qi:Qr=1:11 V 5.5 m/hr — Average, Friday, July 30, 2004 11:18:37 AM
Size (um} | Volume in % Size (um) | Volume in % Size (um) [ Valume in% Size (um) | Volume In % Size (um) | Volume in % Size (um | Volume In %
oa0 aco 3 000 Lo 00 £ 000 0z 0@ 35658 219
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0.00 000 000 000 005 azs
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000 000 ; 000 000 a1 586
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Qo0 0.00 y 000 0.00 037 %<}
0040 0283 2000 14159 100237 709627
000 000 000 - 000 047 914
0045 0317 2244 15887 112468 798214
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0058 . 0389 0% 2825 s 20000 o 141,569 pyes 1002374 P
0.083 0.448 3170 240 . 158.868 1124683
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AoUNay (Q,: Q) ANANNUAIYADA F-test (Oneway ANOVA)

Within Groups 6166.925 88 70.079

Total 7269.622 91

Sum of Mean
df F Sig.
Squares Square
Uszaninmniiaag loa
Between Groups | 612.257 3 204.086 4.226 0.008
Within Groups 4249.310 88 48.288
Total 4861.567 91
Uszansnmnidai lod
Between Groups 145.535 3 48.512 2.647 0.058
Within Groups 1026.209 56 18.325
Total 1171.744 59
Yszansnmidaveaudauuivasy
Between Groups | 1102.697 3 367.566 5.245 0.002
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F0adn F-test (Oneway ANOVA)

Sum of Mean
df F Sig.
Squares Square
Uszansinmmaagloq
Between Groups | 483.854 2 241.927 7.236 0.001
Within Groups 2173.341 65 33.436
Total 2657.195 67
dszansnmmaai lod
Between Groups 85.863 2 42.932 2.606 0.086
Within Groups 691.790 42 16.471
Total 777.653 44
Yszanimuisaveanlaumiuay
Between Groups 71.236 2 35.618 1.026 0.364
Within Groups 220087 65 34.704
Total 2327.013 67
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