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Aindotszup 5,000 wn/aas Tunisneass
BNAN |
Acidification  Tank
Influent UASBI Effluent UASB2 Effluent

Effluent
pH 4.48(0.14) 4.53(0.19) 7.10(0.47) 7.70(0.24)
COD (mg/l) 6,670(996) 5,660(1,480) 2.790(1,110) 1,.400(411)
OLR (kgCOl)/m‘.(I) 5.7(0.81) 3.100.75) 1.6(0.58)
COD removal (%) 19(14) 39(14) 22(9)
(based on influent COD)
VFA(mg/l as acetic acid) 713(97) 875(117) 556(279) 167(68)
Alkalinity (mg/l as CaCO,) 133(29) 150(17) 644(63) 650(58)
VEA/Alkalinity 5.8(1.28) 5.6(0.7) 0.49(0.05) 0.27(0.19)
SS(mg/l) 1.250(1,130) 945(553) 665(591) 520(322)
VSS(mg/l) 865(823) 735(367) 530(504) 450(289)
VSS/SS 0.83(0.50) 0.81(0.10) 0.77(0.06) 0.88(0.12)

oy miinaaalu( fe Audleauuinasgiu Standard Deviation



NAADIFIN 1

Acidification Tank

Influent UASBI Effluent UASB2 Effluent
Effluent

pH 4.80(0.32) 4.90(0.09) 7.31(0.28) 7.82(0.22)
COD (mg/) 11,650(1,530) 10,650(1,400) 5,280(1,030) 3,170(645)
OLR (kgCOD/m’".d) 9.16(1.22) 2.97(0.58) 1.81(0.35)
COD removal (%) 8(11) 51(5) 30(18)
(based on influent COD)
VFA(mg/l as acetic acid) 2,490(708) 3,010(657) 1.300(425) 417(53)
Alkalinity (mg/l as CaCO,) 52(184) 627(228) 983(90) 1.080(75)
VFA/Alkalinity 5.29 (2.14) 4.72(1.04) 1.30(0.34) 0.39(0.06)
SS(mg/l) 1,330(393) 1,130(449) 828(288) 729(327)
VSS(mg/l) 1,110(495) 892(425) 713(374) 327(483)
VSS/SS 0.82(0.16) 0.78(0.15) 0.88(0.53) 0.83(0.24)

*Huoma Anuaaalug Ao AuTioauNAs§Iu - Standard Deviation
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MINN 4-3 ﬂ'lﬁ!ﬁUﬂﬁZﬁ‘ﬂﬁﬂ1Wﬂlﬂﬂ§$ﬂﬂﬂﬂ?1ﬂlﬁlljﬂlu°ﬁji’]ﬂ
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v

Undndszuu 20,000 un/ans lums

Acidification Tank

Influent UASBI1 Effluent UASB2 Effluent
EfMuent

pH 4.54(0.06) 4.96(0.05) 7.66(0.31) 8.16(0.26)
COD (mg/h) 17,000(2,050) 16,900(1,750) 6,830(743) 3.070(574)
OLR (kgCOD/m’.d) 15.2(2) 9.6(1.36) 3.7(0.76)
COD removal (%) 5(4) 59(7) 18(4)
(based on influent COD)
BOD (mg/) 8,100(422) 8.760(997) 1,850(872) 378(78)
BOD removal (%) 1(0.4) 82(8) 9(5)
VFA(mg/l as acetic acid) 3,350(208) 5,070(546) 1,440(347) 539(97)
Alkalinity (mg/l as CaCO,) 369(60) 1,055(84) 1,610(127) 1.380(264)
VFA/Alkalinity 9.30 (1.75) 4.80(0.23) 0.89(0.18) 0.40(0.07)
SS(mg/) 2,070(1,280) 1,270(605) 697(352) 414(284)
VSS(mg/l) 1,790(1,122) 900(459) 595(274) 376(215)
VSS/SS 0.96(0.12) 0.93(0.13) 0.87(0.14) 0.85(0.21)

*mnomg Miuaaslu () A ANLoIIUNIATIU  Standard Deviation
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20 . ;
18 Time course of VFA and Alkalinity ratio in Experiment 1
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1.2 T T
Time! course of VSS and SS ratio in Experiment 1
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100 : :
i Time course of % CHy in biogas in Exgeriment 1
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COD degradation ratio based on influent COD in
experiment1 at influent COD 20,000 mg/|
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COD balance at influent COD 20,000 mg/I

in experiment 1(based on input COD )
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Time course of expel:riment%ai room tem'perature
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Acidification
Influent UASBI Effluent | UASB2 Effluent

Tank Effluent
pH 4.52(0.1) 5.09(0.20) 6.50(0.92) 7.08(0.93)
COD (mg/l) 5,156(783) 4,518(825) 3,602(756) 2,739(908)
OLR (kgCOD/m".d) 4.44(0.71) 2.38(0.43) 1.89(0.40)
COD removal (%) 12(12) 22(9) 16(12)
(based on influent COD)
VFA(mg/l as acetic acid) 1,040(225) 1,526(157) 965(348) 635(607)
Alkalinity (mg/l as CaCO,) 237(143) 423(59) 612(181) 661(420)
VFA/AlKalinity 5.73(2157) 4.44(2.71) 2.36(1.44) 0.71(0.19)
SS(mg/l) 778(116) 734(162) 835(251) 835(693)
VSS(mg/1) 618(180) 480(192) 586(209) 563(532)
VSS/SS 0.8(0.21) 0.69(0.3) 0.74(0.26) 0.67(0.2)
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M3 4-6 AURAVUTTANTNNVBITLVUNANTUIUT ToArinFeoitnsz vy 10,000 ¥n/aas lun1snaass

%299 2

Acidification
Influent UASBI1 Effluent | UASB2 Effluent

Tank Effluent
pH 4.47(0.04) 5.18(0.08) 6.87(0.15) 7.60(0.61)
COD (mg/h) 10,309(936) 8,504(1,375) 5.648(1,037) 3.515(457)
OLR (kgCOD/m".d) 10.69(3.83) 4.49(0.65) 3.45(0.90)
COD removal (%) 18(6) 33 (15) 21(8)
(based on influent COD)
VFA(mg/l as acetic acid) 2,133(87.80) 2,983(537) 1,675(841) 583(288)
Alkalinity (mg/l as CaCO,) 244(10) 756(177) 822(193) 844(140)
VFA/Alkalinity 10.10(1.91) 5.07(1.15) 2.33(1.07) 0.66(0.26)
SS(mg/l) 2,080(314) 1,440(120) 1.030(269) 735(133)
VSS(mg/) 2,047(192) 753(458) 876(110) 500(197
VSS/SS 0.99(0.18) 0.51(0.3) 0.87(0.16) 0.65(0.18)

nomg - Aiuasalug Ae Anllosnunasge Standard Deviation
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Acidification
Influent UASBI Effluent | UASB2 Effluent

Tank Effluent
pH 4.46(0.07) 4.64(1.59) 6.06(0.47) 7.87(0.2)
COD (mg/1) 20,550(1,000) 16,864(5,416) 13,179(4221) 5,613(2,721)
OLR (kgCOD/m’.d) 17.85(0.62) 9.15(2.94) 7.15(2.29)
COD removal (%) 19(24) 18(17) 37(7)
(based on influent COD)
VFA(mg/l as acetic acid) 4.260(224) 5.365(1.212) 3.860(1.681) 835(351)
Alkalinity (mg/l as CaCO,) 393(86) 1,277(298) 1,400(366) 1,270(259)
VFA/Alkalinity 11.26(5.54) 4.90(1.59) 2.91(0.79) 0.64(0.16)
SS(mg/) 2,400(355) 1,580(648) 1,360(175) 732(269)
VSS(mg/1) 1,900(139) 1,260(465) 1,080(253) 487(174)
VSS/SS 0.80(0.09) 0.81(0.04) 0.80(0.11) 0.67(0.04)
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Standard Deviation
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Acidification Tank
Influent UASBI1 EfMuent UASB2 Effluent

EfMuent
pH 4.49(0.08) 4.99(0.08) 5.46(0.57) 6.65(1.34)
COD (mg/l) 45,430(5,125) 39,100(4,990) 30,450(10.210) 17,280(10,740)
OLR (kgCOD/m’.d) 38.79(4.38) 21.212.71) 16.52(5.54)
COD removal (%) 14 (8) 20 (16) 30(8)
(based on influent COD)
BOD (mg/l) 30,750(9546) 30,000(16,970) 3,075(106) 1,575(955)
BOD removal (%) 2(55) 88(0.3) 5(3)
VFA(mg/1 as acetic acid) 7,295(370) 8,130(346) 7.630(1.861) 4.816(4.220)
Alkalinity (mg/l as CaCO,) 622(48) 1,750(79) 1,953(192) 2.389(417)
VFA/Alkalinity 11.78(1.04) 4.65(0.22) 3.99(1.27) 1.98(1.82)
SS(mg/) 4.210(677) 3,140(473) 2,890(1,260) 1.620(552)
VSS(mg/l) 3,530(529) 2,460(385) 2.320(1,090) 1,140(418)
VSS/SS 0.84(0.02) 0.78(0.03) 0.80(0.02) 0.70(0.05)
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COD balance at influent COD 20,000 mg/|
in experiment 2(based on input COD)
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Comparison temperature of influent COD 20,000 mg/I
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Comparison COD removal of influent COD 20,000 mg/I
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Comparison pH of influent COD 20,000 mg/I
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Comparison VFA and alkalinity ratio of influent COD
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ComparisonVSS and SS ratio of influent COD
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Comparison %CH,in biogas influent COD 20,000 mg/|
# Experiment 1

m Experiment 2
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%CHa in biogas
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Type Volume | Wastewater COD HRT COD Reference
reactor (L) (g.COD/L) (d) Removal
(%)

UASB 2 6.8 molasses 130 12 58 qIT,2540

phase

UASB 2 11.5 Solid Waste 20 5.75 80 Osman

Stage Nuri, 2004

UASB 2 - Palm waste 30 = 90 Rafael

Stage Borja, 1995

2 Phase 10 Fruit waste 3 0.4 90 Vasleios, 2007

2 Stage

UASB

UASB 48 Sugar cane 50 10 70 Driessen, 1995
molasses

UASB 5000 Beet 10 0.54 55.4 Pipyn et al,
molasses 1979

UASB = Cane 88 44 61 Morris and
molasses Burgess, 1984

UASB 100 Cane 46 2 71.3 Sanchez
molasses Rireia et al,

1985

UASB 23 Cane 68.9 39, 58 Espinosa et
molasses al, 1995

2 phase Sugar Cane

2 stage 224 molasses 20 5 82 This Study

UASB




