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T AT E oA 4 Hsieesd ®]
Holl A A& 23l BWHY EES M4
WK (Microbial film)®] 4m& s AE
RamEES] HlfEl oA Wb=A] fYsiop ¥
Holek EMClAE B MBS MEHE %
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oled, dkH o WMAEHEIVALNY AS P
enicillium Chrysogenum 3} 7+-& HRHRE )Y
g whel SRS MR HHe sl
A =3 welA BEEE A9 KESE ER Y
whel BE Bt HR-E UA = F R
B e MR WE EE FR(ka)t HEY
#indl ot} 53 KETES HisWE £
o A% ETE FAsH Hve Aoleb' &
HEE TolA BRe AL Rk &4
= #r EEe BEES B/ Ak 3 o
739- =& Shear stress o] %ol FEY Wi
(Morphology)oll 3% ml2] A v, E+& Foam
YA o R ql3le AW £ENE Hkedl o
Fekg AT 747t dli-toivt wetA o
opzre wdl A5y 513 Srkle RA
7} 7] mimolol A EEEERES] AEHS ¥l
71 AMA B} hER HRES KER R
3 PRV s A U F FlE
b BEBEYS FIAY = MEE RS
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2. Efffh THHE (SCP)&ETR

thAl X ol A g AW ALEL] Q3 KFEF SR
7§, AA N-paraffin, ojel 7}~ 59
S BALKE, Nebs 5o AH3ksr A E,
A A Waxs of8] 7kx| 7} Ease] gl o™
oA bl ) g QA3he W AT e
BAEYE RS, MEERS TAF5d 24 3l
t}, E3F 7}E5E %, Citrus waste, Palm oil
sludge 52 F4F #| 7| 255 whal Lkl A4k
£ 4824 FAE FAL Y= FAolo, 17
M E EE HEY oty IR T A
ubs] et X ey AL FAL N-paraffing
FHEE2 o =2 BP (British Petroleum) it
2] Lavera Process, =842} IFP Process,
gd 29 Kanegafuchi @ Dai Nippon Ink pro-
cess5o] AUk ™ BRI AE 1970018 Zuk
o) HMEBHER ML A Air Lift#e] &
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o &
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SZas
Hfzﬁ I
®\\ | I-®
@\ H (® Foam breaker
® Draft tube
o (© Ring sparger
(@ Circulation pump
(© DO probe
@ IJ (® pH probe
.. ® Circulation pipe
® Air m-»-l i# ® Support
@ - ©

@ 5 Schematic diagram for pilot air lift

fermentor designed 'for KIST process'?

F2E 2F%38l+= N-paraffin T 2s &
®(Candida tropicalis)E wiof, A2§ ctl4)
¥ gl A 23wk gleh M 5ol ofw)
BAPY ko]l a0 BHEEs Air LiftR1o) Rask
e 2ol F3 gleh o] HEXS) 5L B
WAy gErpo]l AL SR @K R
o8] WEe] Draft tubeo)] wle} AAE = &
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RFEFL2A olebed AHE3he LS &
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mperial Chemical Industry (ICI)itel] 4 7wt
5l Pressure cycle fermentor (X 6)& &
L= 3 ICL THe) fKFEMelth o] LydA
£ 4 9l+ ul} o] Pressure cycle ferm-
enfore ZA 3L 02 o] Foix il A5
@) A F71& ekl s} zho] EHHA |
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o] Abagigo] 10% 52 Hoi

1. Medium inlet 2. Additional medium inlet
3. Airpipes 4. Riser 5. Bubble break~up device
6. Product exit 7. Liquid level

8. Effluent gas exit 9. Air pipe

0. Downcomer 11. Heat exchanger

M 6. | C1&t2l Pressure Cycle Fermentor"

F7t AniEe ALY KFEF@) A= T
TEE
o2 fEHs] 3 el okl & TREE (D) & 53}
o £ vA "o =Fd dass) (@) &
AR A Tl o2 M2 FEAR vk (D)
3 FA @) 44 A ERFLR FAA
=0l o] RS LAM TR KBS %=
ol a4 AL EF &itsHe] et

oluloll = welE& FHZ sle dAaE
W oA TRE HAAA AL SR B
RRR%H8 (Perforated plate column multistage-
tower fermentor), BfEHIA KA B mlsE
(Tower type fermentor with a gas entrain-
ment process) 50| #&E v} 9}

3. Bk Tz

ddbd o2 ou it (b8 % BAESH T
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THRZ glox old we} skt 7 HE
1, 1LBK == AHBn Bk Mz REs
Mg, FERAS I Qe oFAAE 53 4Y

B BK KB KEx B F2d o ¢
Fo% FHE 3 Aok K3dE Fo &
WRH Sl A HAd-E Felsty mgtet

o] oA & 4 = ule} o] FiiHR (A-
ctivated sludge) 5% ulF clokgt el
T e 4 KEE gestesd g gy
F5o Bl =2} iEAE T A4S ¢ 43
o 28y Aoz REE a9 Bz
BfE HEL ol ALY WEE Holvtx o
o iz ch4zke] #fE LY MBS st
AL Wolrl, ol 24 {E#HRtEsF Rotating

biological contactor 5-& Mg WHLH KRE
o) FIFEE o] 23t Aold Trickling filters
A RE RERY FES fIAT A
t}., =%} Denitrification — nitrification®] B
Bre A4 FBREY KEES go] AW
ALEE 3 gleh M K T7o B upel 2E B
B KIE#A 2 dlet sl

e
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® 3 =2 tHeN BARETR"

Type

Common name

Use*

@ Aerobic processes :
Suspended growth

Attached growth

Combined processes

® Anoxic processes .
Suspended growth
Attached growth

(3 Anaerobic processes :
Suspended growth

Attached growth

@ Aerobic/snoxic or

anaerobic processes .

Suspended growth

Attached growth
Combined processes

Activated-sludge process
Conventional (plug flow)
Continuous-flow stirred-tank
Step aeration
Pure oxygen
Modified aeration
Contact stabilization
E xtended aeration
Oxidation ditch

Suspended-growth nitrification

Aerated lagoons

Aerobic digestion
Conventional air
Pure oxygen

High-rate aerobic algal ponds

Trickling filters
Low-rate
High-rate

Roughing filters

Rotating biological contactors

Packed-bed reactors

Trickling filter, activated sludge

Activated sludge, trickling filter

Suspended-growth denitrification
Fixed-film denitrification

Anaerobic digestion
Standard-rate, single-stage
High-rate, single-stage
Two-stage

Anacrobic contact process

Anaerobic filter

Anaerobic lagoons (ponds)

Single-stage
nitrification-denitrification
Nitrification-denitrification
Facultative lagoons (ponds)
Maturation or tertiary ponds
Anacrobic-facultative lagoons

Anaerobic-f{acultative-aerobic lagoons

Carbonaceous BOD removal (nitrification)

Nitrification

Carbonaceous BOD removal (nitrification)

Stabilization. carbonaceous BOD removal

Carbonaceous BOD removal

Carbonaceous BOD removal (nitrification)

Carbonaceous BOD removal
Carbonaceous BOD removal (nitrification)

Nitrification

Carbonaceous BOD removal (nitrification)

Denitrification

Stabilization, carbonaceous BOD" removal

Carbonaceous BOD removal

Carbonaceous BOD removal, stabilization
(denitrification)

Carbonaceous BOD removal {stabilization)

Carbonaceous BOD removal, nitrification,
denitrification

Nitrification, denitrification

Carbonaceous BOD removal

Carbonaceous BOD removal (nitrification)

Carbonaceous BOD removal

* Major use is presented first other uses are identified in parentheses.
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4. EE(t BEIE

BEE(L BRE AHE3he X B K
o] BIE ol Pzt 2gteh, o3

4 DB &4 UIREX(9) TR B

A% EHR BIF REARDS THE &
o5bAl ah7 fakel BHGR BB HEH
& AHgala o) S0l sk

, . T % 1t
£ = BE¥Kel HAME K B & A 57T T3 =
L-olvjieal A2 Amino acylase (DEAE-Sephadex * ] | B Fi& H A11969
4% 1Y F4) {Tanabe)
RterE A2 Glucose isomerase (DEAE -cellulose - | X FiE# ¥ B11972
ol AZ} nA3 a4) (CPC)
6 -APA Al Z Penicillin acylase (bentonite =¥ T | FB# o zb4b2] & 41| £ B {1973
2 5o Fa uAsie i4) £33 A4 B | (SQUIBB)
L-Asparagin 4 | % | Aspartase (polyacryl amideol] H$EIL | #A Frad A A11974
Hstel &4) (Tanabe)
FES AL Ax Lactase (triacetate A-foll £ I | #FEL oA H A 11977
Ase a4) (FHIFLE)

5. ZIElt £MT % Ti8

o] bl A od¥t T ol x BiEMBEH
o2 BH KEM I ERN NETES A
3le] A= ®lub gl e Quick Vinegar Proce-
ss"= FORE RAEE fEol ol mimes il
Ao 2 AlFss HEoRA dx) Aw, 4
Al 8= e dloje}, = TAA MBS
A3l Fuboll HEHS F2AAA TR K
el 4 EEEK RIFS Y3y ERA
o R A sl RFE £EM] XF B
APEEY KEEY £%3900s RaxE 9l
oo ojuldl = BN A Y BEERC R £
L3 ES AL de FReMAY 4
ETRE 2 %0 B5 KE#E N Lwag
B @R e BEEE A8l g
+ & 5 U5

VI. 22 S FREE
ABY 2| FAEAR]
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QA 7HR Bl ool vk KIEE ~
gojst, 8 £ERMP Helde S#
A TES s B 24 L&Y REH
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Fitoll A EEL B WS o)-E3ld
B NES 793 REE Afikdn o
538 R HE A2 A =M KE
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Art, o] N LR EEM BK EE TH#
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R sl2A el GFat - fE B AT BoR F
K02l 2l3te] o] FofAl u vl elopEe
ZH e NERS A AHEsle kg
ot BEHEY wol= 2 MEEE o 2 BfE
Adol A BELE 7577 vz Y5
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she] AL§E wjoll= ol ofe ¥ 97t Bl
o)L oy g F= kS NAH 2 st
o) Higel whe} gAY FEEFEAKRE (Unsteady
—state condition)oll gl7] wlFolm] o]& ol
o) s #E TS Eigo) of - o ¥
= Aol =3 B MAEHS BE ks
FHol whetd = HES HHE Mgl A4
o #EAT HERd RKERS] A4 E ol
Aol IR EEe 5+ 47 @} Poly ac-
rylamide ¥ el BEEtd T28 4183k
FX o M REE slell 4 4T WA E P A
o] £ dlojr}, o] ¢ & w9 M =el
KF A2 WA Mgl Axd9d4 &
kel A K Fe = firb Ha= glet o3
2 AAL B8 3] fEe WA EEY
RF el B2, AN RS @k
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ol Aol A 2= A FIFTE£28 o
HE AT E B #&iol Hve KERM 4
o] Fitol BRfE Al Fa ddxEd AHE
st J1ES A T¥ THE So4 274 &
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E grbr] o w2 e AN SEE] %
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