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Start- up of Full Scale UASB Reactors

Wu Jing ,Sheng Fei,Lu Zhengyu ( Depart ment of Environmental Science and Engineering , Tsinghua University ,

Beijing 100084 ,China E- mail : wj914 @263 .net)

Abstract : The UASB reactors treating high-te mperature citric acid waste water could be started up in the alternation of
mesophilic and thermophilic ranges because the local climate changed greatly by seasons . The reactors were started up
in mesophilic range , and the total efficiency of the twostage reactors reached 77 % ~ 86 % ; when the te mperature of
reactors reached 44 'C ~ 45 C , the reactors were operated in thermophilic range , and the total efficiency of the two-
stage reactors reached 84 % ~ 93 % ; the reactors were re-operated in mesophilic range after closing about 38 days, and
the total efficiency of the twostage reactors reached 82 % ~ 96 % . The start-up in the alternation of mesophilic and
thermophilic ranges of the full-scale UASB reactors and the characteristics of mesophilic and thermophilic granular

sludge were reported in this paper.
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Fig.l Flow diagram for treating citric acid wastewater
VSS 6. 70kg/ m’ , UASB 6.1d, UASB 1.7d.
VSS 7.95kg/ m’* 41 1998- UASB COD
06-03 , 7000 ~ 9000 mg/ L, COD 1.1 ~
1.5kg/(m’+d), COD 2900 ~ 4400
mg/ L, UASB COD 2700 ~
1.1 3800 mg/ L.
UASB 45 56, UASB
34C~367C. . 6m*/(he ),
(4311 18 4.0d, COD 8000 ~11000mg/ L,COD
, , lh 0.5h. UASB 2.0 ~2.7kg/(m’*d), COD
4m*/(he+ ), COD 2300 ~ 2800 mg/ L. UASB
20000 mg/ L . , COD 1200 ~2000mg/ L. 56 UASB
S s 1 mm
UASB COD
19 30, UASB 57 66 UASB
3m*/(he ), CcOD 8m®/(he
4100 ~ 5450 mg/ L, COD 0.5~ 3.0d, COD 8500 ~ 10000 mg/ L,
0.7kg/( m’=d), 8.1d, 3 COD 2.8 ~3.3kg/(m’*d),
COD 3800 ~5200mg/ L. COD 1800 ~ 1900 mg/ L. UASB
UASB 2.3d, COD 950 ~1250mg/ L. UASB
COD 3500 ~4700mg/ L. , COD 77 % ~ 86 %(
, 2) .
31 , UASB 67 75
, : UASB UASB 42°C ,
4m*/(he ), , 44°C ~ 45T, UASB



52 22

15000

—e— —ZRUASBJZ W 881 /K
—o— — 4R UASBJR M 2E K

- ju]
L, 10000 |, ’&{ —s— ZZRUASBR Ri48 ik
2 Yoa By
g 5000 f 8
0
0 10 20 30 40 50 60 70
i 1al/d
2 UASB COoD

Fig.2 Influent and effluent COD concentration of the twostage UASB reactors operated in mesophilic range

COD ,pH , UASB 48°C~52C,
UASB 44°C~50C.
, . 95 101, UASB
1.2 §m’/(he ), COD 11000 ~
76 , , 16000mg/L, COD 3.6 ~ 5.3kg/
UASB 50 C ( (m*ed) . COD 2600 ~3000mg/ L,
, UASB COD 1300 ~1600mg/ L.
). 76 78, COD UASB 48°C ~51°C,
, pH 44°C~49°C .
7~8 6 , 102 120
UASB COD §m’/(he ), COD 13000 ~
5000 mg/ L , 18000 mg/L, COD 4.3 ~ 5.9kg/
5cm (m®+d), CODI900 ~ 3000mg/ L.
, . UASB COD 1400 ~1800mg/ L.
79 87 UASB UASB 44C ~50C,
§m*/(he* ), COD 4000 ~ UASB 42°C ~ 46 C. 121
12000 mg/L, COD 1.3 ~ 3.9kg/ , . UASB
(m’+d), COD 4000 ~ 5500 mg/ L. COD 84 % ~93 %( 3).
UASB COD 2800 ~4500 mg/L. 1.3
48°C ~50°C, 159 (11 27 ),
44C~49C. 87 ,UASB UASB . ,
0.5mm , 40 UASB
, 30 C , . 160
1. 165 UASB 4 m*/(he
88 94 UASB ), COD 12000 ~15000mg/ L.
§m’/(he ), COD 9000 ~ pH , AUSB COD
14000 mg/L, COD 3.0 ~ 4. 6kg/ 7000 mg/ L,
(m*=d), COD 2600 ~3300mg/ L. ,

UASB COD 1600 ~2500mg/ L. 166 173, UASB
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Fig.3 Influent and effulent COD conc .of the twostage UASB reactors operated in thermophilic range

4m?/ (he ), UASB COD 2500 ~ 3500 mg/ L.
pH . 192 260 s UASB
174 180 UASB 9 ~10m*/(he ), COD
6m3/(h’ ), 181 187 4000 ~IZOOOmg/L,COD 3.0 ~
7.3m’/(he ), 188 192 8. 6kg/ (m’*d) COD 500 ~830 mg/L.
9.3m’/(he ). COD UASB COD 400 ~1000mg/
7200 ~ 10000 mg/ L, COD 1.8 ~ L. UASB COD 82 %
3.8kg/(m’* d) COD 3000 ~ 3800 mg/ L. ~96 %(  4) .
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Fig.4 Influent and effluent COD conc .of the two stage UASB reactors re- operated in mesophilic range
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Table 1  Physical and bioactivated characteristics of different granular sludge

UASB UASB
( 45 ) ( 94 ) (220 ) ( 45 ) ( 94 )
VSS/ g+ L™ 16.50 13.00 15.0 14.47 9.80
VSS/8S 0.59 0.52 0.56 0.69 0.50
Vinax ca,/ ml*(g* d) ! 157.0 1285.0 364 92.0 1886. 0
1) UASB VSS 6. 7kg/ m®, VSS/SS  0.70; UASB

VSS 7.95 kg/ m*,VSS/SS  0.64.

2 . , UASB
Table 2 Appearance and biological composition of different
granular sludge CoD
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