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wazhgmni 0, 30, uar 50°C  annafiudegnemn 2 dalasuazinlldnen

absorbance (A,,,) sosailatasininiimesldnanimaaassauanalunisnem 2 uazgili 1
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Time (h) | Ay, (0C) Ay, (30 C) Ay, (50 C)
0 0.04 0.04 0.04
2 0.06 0.06 0.06
4 0.08 0.1 0.1
6 0.1 0.41 0.14
8 0.12 0.92 0.2
10 0.12 1.46 0.25
12 0.12 1.81 0.39
14 0.12 2.00 0.46
16 0.12 215 0.46
18 0.12 225 0.44
20 0.12 2.30 0.4
22 0.12 233 0.38
24 0.12 2.34 0.35
26 0.08 235 0.3
28 0.08 2.36 0.3
30 0.06 2.36 0.3
32 0.04 2.36 0.28

—e— AB00 (0 C)
—=— AB00 (30 C)
A600 (50 C)

‘Jv,_,—-—O—Q—Q—Q—Q—O—O—O—O\’_H_l

Function of
Component Amount
component
NH,ClI 0.52 g ||N source
KH,PO, 0.28 g ||P and K source
MgSO, 7TH,0 |0.25g ||S and Mg"" source
CaCl,2H,0 |[0.07g |[ca" source
Elemental
1.56 g ||[Energy source
Sulfur
CO, 5%* C source
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pH 3.0
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1.1 2N asald ad lua13199 1 aadlueusdssinnle (1 AZLUL)

1.2 anndlagaaninznisasyiiule wuanzaasiugidndniuiuancolsznnlaiing ag

dl a a a %
UANTRLINNIBIULANEEN 3 1A NIaNTTYUANALTTNeL (6 AZLLW)

1.3 AYATUITUAT number of generation, growth rate constant, azdoubling time 183

g o oxal P o a a o
LLU@VIL?H@WHW%@MVI’&QW::W LVN']%@NﬂUﬂW?L@?fULE‘]UIW‘U@QNH (8 AZLLUU)
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2. tvdeannlsssuwiaviledAn COD e winiu 1,600 mg/L UAzZANgagALyiniL 2,000
mg/L S lvaresin@ewindy 100 m¥h mnududurssedadeslunssuadnindy
50 mg/L ﬂ?mmmmﬂmﬂ@fgﬂLﬂ?qlﬂuimﬂwmaﬁluﬁmmzﬁqu 0.8 kg cell/kg food utilized
mmL?Tuiummﬁﬁmﬂ@usluﬁqﬂﬁmmiwhﬁu 4,000 mg/L dnwnizanunarmanilainde

EEA T SIS ERRE QRN

l,.=03h" Y =0.003h"
b'=0.007 h" '=1.25g0,g Cells
K, =60 g/m’ 0.=10d

2.1 tihlsaeuiiszsuuueniomagdnsuuy CMAS Fafidetjnsniaunn 3,000 m” sz
AananaazaN1snininti A COD HrumnNInsguinivanlssugraunesy a9

AUUALAEINTENININE A1 ZRFUTD 3 (5 AZLLLLW)
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2 2 Uszanaulddndemnaznauainisnaaniuu i liAnududuaasuaddsanniut
ANAZNAY M, Wil 10,000 mg/L A98RNdaun1snaunal aasn1siemenauaIniung
ANAZNAL BATINITUARRTNAUAIULNLY LAZAIMNABINITDANTIAWNINNATEUINTELLIAN

NN7EQa4n (15 AZLLL)
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3. A wastewater from a community in which some small factories are located has the
following information.

- Average year-round domestic wastewater flowrate = 1 Mgal/d

- Average year-round factory wastewater flowrate = 1 Mgal/d

- Average year-round domestic BOD, = 200 mg/L

- Average year-round factory BOD, = 300 mg/L

- Effluent BODgrequirement = 20 mg/L

- Wastewater temperature = 30°C

3.1 Design a two-stage rock trickling filter system in which both of the filter depths are to
be 10 ft, the recirculation ratio is 3:1, and efficiency of BOD removal for each stage is

equal. (20 points)
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3.2 Design a 40 ft deep tower trickling filter using a plastic packing to treat wastewater.
Assume the treatability constant = 0.15 (gal/min)o'5 ft (The treatability constant was
derived from pilot plant studies conducted using a 20 ft deep test filter when the
average temperature was 25OC). The numbers of distribution arms = 3

(20 points)



