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THR72Z EH0I, BT THG L& O ISk 2. FEEMHOBKEESEMENMOLEEICRIZ
PRI T OB Hypotrichae % H.00 & L 72Tl TER
AT U ClEKIGTEGRO 7T » 7 2 WAL, Table 1 (278 L 720 MBS M % BRI 4ml $°0

ZDOT Ty 7 DM REEATB & T, IhdNEK TE, STEMRR, MAKISED LRGB R L7 RS

GRS IEDREIEDEALD - INTH B & b S A A (CZ3 b1 ¥, Table 4) ##% 1ml 2002

L7 TENERN 10, 100 B X U 1,000ppm DEEE L7
A, KA ABER 5 & 0Kk A A BB O DMz SHITEKERBRBED FEEL, &

KT BER O L LB oy ?@[’ﬁ]‘i’ﬁ“l"t%ﬂ%f%i%ﬁi‘lJlﬁ%t}d*H: Kz 7Ly PRERER (BHT¥) CllE L TR
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W, WKETEH RIS 5 BRSPS 088 - > nw T Table 1. Culture-medium used for bacterial isola-
bALFRRE, 5SS (SVL, sludge volume index), tion and cultivation in this experiment
WA SRR L LTS 20T LT+ 2 Isolation-medium for sea-water-activated sludge-
~— (e § . .
bacteria

w N Glucose 1 g

MH L h & Polypepton 3 g

1. RBEEBRD D Shocha-distiller’s slops-supernatant, 500 ml

diluted 1:4 with aged sea-water

KERIZHE L 7B /NERRE (A7) H @B 13 CHREL Sea-water-activated 00 |
L 7K H 3R HOABERS B X OB A Rt o) 28 5 B sludge-supernatant m
WCTHDH, WREITHLIFY, 3500rpm 10500 75%-Aged sea water 400 ml

pH 7.6-7.8

= DBFFEE SRR BB 70 B SR B A BB S O BT SR 4 BY
EEZ T 720 DDO-—-3ET, HABEBETS#aKED v K
U o TR (H ARG 2 BEHE T, KB, 3. FREAMAOBKEEMTES L UBAKEES
BIAISTE 1L A 10 H) Tl L7 #iEEF%E p 96-97. TEMEMOMRICRIZTEE

7, VREGRES WG4 BI39-R31 MM TiEIC L B D b LSS T | ray - e
SN, p. $-11 (IRIST 3 7)), B O R, B IOWIRI T B E BT 5 12D

FREH ' 36 B164—R31 MBI FI54 & 2 BB # 14 11, p. FOREIZRD L 1975 720 30 5 B 6B 0 ilg K i
(BG83 ) 12 W L7, PEPE IR 50ml % & D, 400rpm (27X g) T1 4R
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LB, NLlk (727 7<)y, JNEWN) T2
A& L, 50ml OFKERFREBRE LA-LDE
WKIGTEB AR & Lz, —T, kST
R THE LZZEIR L 0 o L 22 R 64Kk % o)
MR T FNF N 4B RIREEE L2 D DIZoWn
T, WREKC ISR, REBEKIZEBLLD
TERIE L. b, BEEROBMEYOLYEIL
Table 5 \Z/R LTdh A, EERIZHEH L 72 RICERILHE
KIEEH IR EE T 72 AR EE 2ml 1SS
W 1ml B X R ETEHEAER 1ml 22 &% 4ml
E L7z PR ICIZ A TTHEK T COD 300 ppm (247
R 7K H 3R A BERT B L OSKEIR L AL O &8
BE 7. B, BRMFEMEICEREBHRER
HHEMRIER T2, AJ#k% 2ml Nz CTHlE
L, #BI3EEER 1ml OATAL#K Iml MA T
G Aaml & LCEELA kb, #lEic3EmREEk
£ =% — (YSI 53, Yellow Springs Instrument Co.,
Inc) 2l L, 30°C T50% DEEEMEIZET LM

FEH L 7-. BFIPWICB T 550% OfEFENE 2
THREM EMEOFNE DL 100% L LT, R
HHIEIMZ L 5 TENFROBGOBENEICET D
BERI AR E B L T EDL W TR L. Ktk
1, 100% LL FE ORI R g RN
REINLILEHERL,
ZEEHOLEDLLTVAE.

100% LFidHfl 2 Tw b

Lo TRRFEHEN

4. BAGEMERIC L 3 EFNITER
LI ER 1T Photo 1 12718 L 72 47 ’h R A A 44
8931 Myt AT HIBE A & H v, IHiRF & (SV,
sludge volume) 10%, COD i 0.32kg/m"/day,
KEHMAE 1.0m*/m’/day, KD COD 300 ppm,
mz s REIEERA IS F 4+ 2 G50 (Dodecyl-
dimethylbenzylammonium chloride) £ 7- 131688 7 )L %
NNy 2N 7+ EEF MY T L (LAS, linear
sodium alkylbenzenesulfonate) % BEii " 10 ppm & 7%
LHEIOMAT. s, KB HEHAABER O KRB
DWW T REEVEA O TERICKET D, BED
COD i % —w & LRKsfaf 24 s & O KEfaf
i & LBEH O COD g% L7245 - T COD £
P O R OMFRIEER % BTk & BBk ISR L 72
WK ORAF R IEERI O S 7 v 21 L LTIk
RATEEANERZE OB\ Pseudomonas sp. No. 7 ¥
AL TR Uy TETER L.
WG OMAEY O HEE AR 5 PR
BOECE 0>, T 7z, oML UEY ol ik
LD fro 7.

fBR & EE

1. FKEERDTH
FEHE Table. 2 (27K L7z & 9 (KB H SR A BERT

24,000 ppm. EEE

DA WBEW L COD 7% 23,000~

Photo 1.

Completely mixed continuous-flow reactor for experimental waste-treatment, in which the di-

luted Shochi-distiller's slops containing LAS at 10ppm, is treated, foaming vigorously (this

side).
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Table 2

Analyses of the suspernatant of the Shocha-distiller’s slops

T e Shocha Rice-koji-sweet potato- Rice-koji-rice-
Analysis T Shikomi-Shacha Shikomi-Shacha
Dry weight, ppm 17,000
pH 4.0
COD, ppm 22,700 24,100 23,000
Total nitrogen, ppm 2,350 2,580
Total phosphorus, ppm 137 194 303
COD:N:p* 100:10:0.6—0.8 100:11:1.3

* Rate of COD: total nitrogen : total phosphorus.

2.350ppm, ' CMEREY & LT 140~190ppm, I 7:
K%Kﬂ%%ﬁ@&m%ﬁéCOD%mmwm,ﬁﬁ
# 2,580 ppm, ) CEEREY Lk LT 300 ppm & [T

Lct;) /u;f\f)‘frbnf x_iLV)‘iﬁUﬁJlm SHS,(H L
72 DERBOEBEMND R L ENSH - LN
TIREBTELZ VD, ZOWED COD: 2EEDIT

I L 2O TCRY L iTH B JZ’)L*L*,*’) 12
BER BB C Ll A b er e sk i (biochemical
oxygen demand, BOD) & COD & [t i3 BOD = 2
COD LARLTEHRLENIXR VDT, BEADEY
WETOBIEZ BOD:N:P tiZ COD:N: P T
HoHDLETEL100:10:2 EnD. LA, 5HHOR
RUEEFNFN100:10:06~08 B L1100 11 1 1.3
L% o5T, WIENRL ) L ORSBEIEHML S IETNR D
LA L, BREIZTHI3EDMETIEZ W E RS0
T, VBRI T IO E AR L CERIIML
7:.

2. SEEMAOMEOLBTICRIZTEE

Table 3 12778 L 72 % IRNEPER) 5 B 12304 B i ©

%’E L 7ol ARG TEG I DT L 2K 2 2 S0 6

MILZ T A Y AREETERITH D 2 -
S—40 (polyoxyethylene nonylphenylether sulfate) &
—a— K= PE-64 (polyoxyethylene & polyoxy-
propylene O 70 v 7 L ELH) TIXIZE A L D4,
IOMWmQWJ W% b & mz COMBEDEFH

HIZEBO LN — ), hF4+ o REMMTH L P

7 4+ » G50 (Dodecyldimethylbenzylammonium
chloride, benzalkonium chloride) & 5 bt F L b 1) x
FINT v E =7 L (cetyltrimethylammonium bromide,
CTAB, AIDEAE3E) Tld 10ppm T FKOME <&
TWREDON Lol LENST, ShohFads
AFEG A % 72 & 2 10 ppm T b BEHIRK T & L
CEMT H7% 5, WAIEHHIRBAEDHICK X 2
MBSO EHMEND. &b, WO RGN T

d 5L LK 15 (sodinm alkyl -di(aminoethyl)-glycine)
W7 =4 PR EDFF o RREEHER O O 2
NZ PIVEIRLZ. & 512 Table 4 (255 L 72 1564
DFEEVEH O KT H RO FME TH D Aero
monas punctata No. 15, Pseudomonas No. 7 B &£ ¥
coryneform bacteria No. 41 1233 BB A~ 7 b L
HHEIDRLTHh D, Bk o REEHRILA TR 7 =
FLHRDTNF AR ENTA CEEF N YA
(sodinm alkylbenzenesulfonate, LAS), %4 » ¥4
LTD (alkylsulfate triethanolamine), # >~ € 1) »
OT~70 (dioctyl sodium sulfosuccinate), 7 F #+ > Z D
L K ¥ TM-16 (cetyltrimethylamm()nium chloride,
CTAC), / =4 ¥R D /7 =K~ ) 85 (polyoxy-
ethylene nonylphenylether), / = #— ) D-160
(polyoxyethylene dinonylphenylether), L= )L 3 >
70 (polyoxyethylene cetyl/oleylether), 4 #+ #* v F
DO-400 (dioleic polyoxyethylene glycol), 4 #+ % v k
S—=20 (monolauryl sorbitan), 7 @ 75 » EX-24
(coconut oil fatty acid diethanolamide) # & OV 1 &
G Al o LR v 101-H (2-undecyl-N-carboxy-
methyl-N-hydroxyethyl imidazolinium betaine) T &
b BIRMIZR T, HFA 2RO RIEEER O 4T H

ERDARATK & T & & KIS PR M O M T o
RMEVERIOE TSRO & D4 ) K& v, 74
HY, B RTTEER O BE Y T <V Vibrio,
Aeromonas 3 £ U Pseudomonas 7 & & 888 % 511 %
T Alcaligenes, (‘()rym’ﬁn‘m bacteria B £ ' —# D
cEAH S T S 7

3. ﬁ@iﬁﬁﬁl@;ﬁ*ﬁﬁ;ﬁ)ﬂﬁJ:U'HE@W‘W(:
RIZTHE

£, WAIEVEG MR OV BT R E MR

DB ERET L7z, THUEEB IR O WBIE i %
RS DB OMAMOIFREEDEY Shb D
ToHh, MEMOETTE LRV LS 2 50T b IFREE

Pseudomonas 73
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Table 4. Growth responses of the sea-water-activated sludge-bacteria to various detergents at various

concentrations

Growth responses*
bacteria Aeromonas punctata Pseudomonas coryneform bacteria
No. 15 No. 7 No. 41
Concentrations 10 100 1000 10 100 1000 10 100 1000
Detergents (ppm)
LAS +4++ A4+ F++ A+ — — _ _ _
Sandetto LTD +tH++ +H+ 4+ 4 + + 4+ + - _
Noniporu S—40 +t++ +++ +++ +++ A+ 4+ — —
Sanmorin OT-70 + 4+ + + + + ++4+ + + + 4+ + + —
Kation G—50 +++ ++ — + + — — - —- —
Rebon TM—16 +++ ++ - ++ - - - — —
Noniporu 85 +++ +++ +++ +++ ++ ++ +++ - —
Noniporu D—160 +t++ 4+ e+ e+ A+ A+ A4+ 44+ 4a
Emarumin 70 + + + + ++ +++ +++ + + + — _
Nyaporu PE—64 + + + + + +++ + + ++ +++ +4+4+ +++
Ionetto DO-400 + + ++ * + + + + + +++ +++ +
[onetto S—20 +++ ++ ++ ++ + + ++4+ +++ +
Purofan EX—24 +++ + + ++ ++ + + — -
Rebon 101 H S A S SO + - _
Rebon 15 +++ +++ — ++ + + - — — _
* Each symbol means that: — is 0—20% growth; =+ is 20~50% growth; + is 50-~75% growth;

++ 15 75-90% growth and +++ is 90—100% growth in comparison with the respective blank.
Shaking cultivation was carried out in the isolation-medium at 30°C.

WCRENETER ORE L 0L, ALPREE - TERERE D IE
BEEEEDD VLD LR L DS Th D, R
& Table 5 IZ/R L7289 W ThD, HEIZONTY
bo b bEEBIKEVDRYF A o FREHEHH T,
Z O, 500ppm DERESEDT =4 L HOH LT
FMLTD &7 =4 %D A * % 5 F DO-400 & A7
DN A OMREER 2R L TWD, 726
WA FF 2 G50 123 LT 25ppm LATF 7% 648, ik
EHEHERPEEEO SV Aavobacteria DFFYL T K X
EBRBYZIT TRV, Aeromonas & — #H o
Pseudomonas 13 REW L B2 ZIT T3, L7
o THRIZHT DHF 4 > G50 OEEIIAEFIC
MYDHE LIRS AN ZRT b DT, 72& 213,
AFF 2 G=50 % 10ppm R S ITBEHIRK T &
UCREA L ChilpkiEMEIROMLBERE I3 b T 1 2
LEAIIBELRVWEAI LB bLIS,

KiZ, LEOHROEH SNz L DL LCHIHM:
A O g KIEVEH I DOR L KT B L EHD . =
Mg AKTEYEG I O BUE AR R 1 2 RS A
DEBER LT ILNTEDL. 3, EYEEET=
7 = DRGERM & L TR O M ARG TEH & Ok
o782 A, SV I3BLLTF L HEMlE LEwv & un
)T EMbh 57 (Table 6). LA o T OEMAET
FHE TR 500 ppm (2 X B ifg KGR O %

AITHDHF+ 2 G-50. LK TM-16 5 L ONifif4
FEEMERI O LR > 15 O 38 LIS O R i iE v #13
500 ppm T b EAKIGPEH ORI IZH L WS4 4
TR WA ), #F+ 2 G-50 it 10ppm, L
K215 % 5125ppm BL UKL KL TM-16 Tit 75
ppm T b A 7% ) il KIEPEH R OMW I 8 % 13T
WBL LW EDHONE s RIAHGHEA % A%
RBERIRN - & 3 21 ORI 20 8 A,
MR BE AT 70 VG A B &, ARBS I DI I ) O X
NGVAE SITHEDO N LR D) 7 — % b o
TD 7T LRI & Tld, #2475 RGN & %
DRI % B UL BRI 75 P R /R &
YHIEDWETHALLIIZEDNE, Z0r-BilEk
ETEHIE DOV ATH AR B4 51T 275, lAKE
WHID L7 MM I B DI E A & W REE
HREZNIIHTHILENTELLDEBbbNL,
4. RPH A BB KRB D E LI
FHTEVER O G T HEERITHE T b K H A A BE R 2
EREBEONBE RO 1T 572, T TR %
KTE0EAML T COD —E & LAKERMITLETE
PLEREER ZAT 5 72, #R L Table 7 ISRT &80
T, 90% LA LD COD BrEH %185 50413 COD &7
B 0.64kg/m*/day LLF, KBEH 1.7m*/m®/day LA
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Table 7. Continuous treatments of the distiller's slops of rice-Koji-sweet potato-Shikomi-Shochu

by the sea-water-activated-sludge under the conditions of various hydraulic loadings

COD in Amount of Hydraulic CcOD SVI Remaining COD
the influents flow loading loading ’ CcOD removal
(ppm) (1/day) (m*/m*/day) (kg/m*/day) (ppm) (%)
0o 9.2 1036 0.000 75 —
(sea-water) |
378 l 4.4 (0.493 0.186 71 21 95
\ 10.7 1.197 0.453 146 63 83
12.0 1.344 0.508 74 36 91
15.1 1.695 0.639 61 36 91
20.8 2.332 (0.880 68 68 a2
l 215 2411 0.910 115 114 70
Table 8 Continuous treatments of the distiller’s slops of rice-Koji-sweet potato-Shikomi-Shochi

by the sea-water-activated-sludge under the conditions of various COD concentrations

in the influent

COD in the Amount of Hydraulic COD Remaining COD

influent flow loading loading SVI COD removal

(ppm) (1/day) (m*/m’/day) (kg/m*/day) (ppm) (%)

99 8.6 0.968 0.096 93 14 96

151 8.7 0.979 0.148 256 22 85

200 9.0 1.013 0.203 271 18 91

303 9.1 1.024 0.310 251 32 89

402 9.1 1.019 0.513 100 24 94

503 9.6 1.074 0.432 142 91 82

TThor K, BEERYHEKTHRL 618 D 5. FREEMEIR T SRR

COD BEOHRTROARIER AR, KEfamt—
Wk LT B EER % 1T - 7. R 12 Table 8 (2
5L 7-. COD i & 051kg/m®/day LLF %2 & 0F
COD BrEIIITRITH - 7245, SVI 47200 % &
2 TIHHBEMEAA BRI % o 72 TR - 72, Tl
WLERh DBE AN O KEL DY 14°~20°C DR TELL
okl —HEOEELIZEERODIZ) YARDOR
WashSbh/-bDEHET LTV 5,

IR T~z & 942, AREBEW & il AKE TR
TR S Hypotrichae % Wl & L 72 LB
A AKIETEFE R BAL TEBMELARICT A, 22
TR T MBS 2 5UE By P & IR O RS T
F A BEHIRK & LThRETAZEemat Lz, £
F, KB EAABER OB BB AR THRL T
150ppm & L, #F 4 > G=50 MR LA 5 Kt
#f 1L.0m*/m*/day T EME L 72, &3 Table 9

Table 9. Continuous treatments of the distiller's slops of rice-Koji-sweet potato-Shikomi-Shochi by
the sea-water-activated-sludge in presence of Kation G—50 at the concentration of 10

ppm*
Kation Treatment  Hydraulic COD Remaining COD Kation
G—50 added time loading loading SVI COD removal G—=50
(ppm) (hour) (m*/m*/day) (kg/m"/day) (ppm) (%) (ppm)
0 21 0.966 0.144 12 86
44.5 1.005 0.150 32 78
68 1.004 0.150 152 34 77
10 21 1.010 0.150 40 73 <3
44.5 1.037 0.155 30 80 <3
68 1.036 0.154 136 48 68 <3

* The starting SVI was 205.
The COD in the influent was 149 ppm.

The assay of Kation G—50 was carried out by the penicillin cup-method.
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Photo 4a and 4b.  Hypotrichae, eating greedily flocs of the sea-water-activated sludge.



92 HIg 2 B - R EAE

ki A - AN

R L2 ) F A 2 G50 % 10ppm it T D

68IF ] THLHAK 2 &S L EDRDOOND L) Ik -
DT, HFA Y G50 OF T RFHNIE Z DR AR
BETHDHH) EBbNA. HFF+ 2 G50 DIERIKMR
% BRI CEIE L7 & 2 A, Hypotrichae, ciliata 7
& (Photos. 3, 4 B L U 5) WM THLN F4 ~
G50 RN CREKRO oM. HF+ Y G50
HFETIEAHD LIS HEREOFEABYHEET
X ARAHAIITIEE A RO ON G 5T, LH
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Photo 5. A terrible sight of flocs, that hypotrichae ate greedily.
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Table 10. Occurences of ciliata in the sea-water activated sludge in presence/absence of the deter-
gent Kation G—50 in the continuous treatments of the distiller’s slops of rice-Koji-sweet-

potato-Shikomi-Shochi

Occurences of protozoua

Hypotrichae Li(m‘()!-u&like Paramecium SVI COD
ciliata sp. removal
(%)
aeration + i I
tank
In presence of 136 68
Kation G—50
scum + — —
Control
(in absence of +++ + + ++ 152 77

Kation G—50)
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Table 11.  Continuous treatments of the distiller’s slops of rice-Koji-rice-Shikomi-Shochia by the sea-
water-activated sludge in the presence of LAS (linear alkylbenzenesulfonate) at the con-

centration of 10 ppm*

LAS Treatment Hydraulic COD . . Remaining COD LAS in
. : ‘ SV MLSS N
added time 1()zld1ng loadlng SV1 %) ( ) COD removal the effluent
(ppm)  (day)  (m"/m/day)(kg/m*/day) Y PP (pm) (%) (ppm)
0 0 80 12 1500
1 1.06 0.320 22 93
2 1.11 0.324 107 16 1490 21 93
3 1.09 0.325 24 92
4 1.10 0.326 24 92
5 1.10 0.327 24 92
6 1.10 0.327 91 15 1653 24 93
10 0 84 12 1430
1 1.06 0.319 54 82 6
2 1.05 0.317 99 14 1360 69 77 4
3 1.08 0.319 26 91 0
4 1.09 0.321 24 92 4
5 1.09 0.321 22 93 3
6 1.08 0.322 98 14 1383 22 93 3

* COD of the influent : 300 ppm.

The assay of LAS was carried out by the penicillin-cup method.

Table 12.

Occurences of protozoa in the sea-water-activated sludge in presence/absence of the

detergent LAS (linear alkylbenzenesulfonate) in the continuous treatments of the distil-
ler's slops of rice-Koji-rice-Shikomi-Shochi

LAS Treatment Occurences of protozoa COD
added time Hypotrichae Paramecium monads removal
(ppm) (day) sp. (%)’
0 2 +F + T ++ 93
3 ++ ++ ++ 92

4 +++ ++ + + 92

5 +++ + ++ + + + 92

6 +++ +++ ++ + 93

10 2 (+) - = =
3 ++ +4+ ++ 91

4 ++ +++ - 92

5 ++ —~ + 93

6 + 4+ 4+ ++ 93

BB OIS E L VDIZW LT, HFF > G=50
T TIE Paramecium B % R TA % { & B
BHITHB L2 FEFTH o7, T TRKERHRD
TLBRRE & 70T AL I K 0 53 BE e OO AL AL HR i A
PG L TR DL L TELD, 2512, Mk
DFERDHE, & 5\ IZEUE B Y KIS Il %
BEICEET S EIZE 5T 70y 7 O S
NLEDL--NTHAZ LWL, 2FH 2
O OB EE FREHER O CHIE L, X
WETEG T DLREE S RAF 2 IRBEIZ E CE 885 2 &
bHRETHLILERTEDTH L., DD,
10ppm L3V 2 MUBEGEIC L NS L Eh 5, H

BEBZIE3ACOVIZR- THTT A L QLET
Bhwhre®S, FANBADIIERETLIIF 4
G50 I MHIZIZ M EAZ VA, 3HEBXBE 5
ppm LR LR R 5T s,

LLE DB EER CREEMRE FTIZE b 2w,
IEABAHICKE LB H Sbh2s, SO Lh
HEARTE VS FEM AR S RS OB OBE I A
TH)—DDEIE ) LHTEHEIZ L L THAH. =
DEHEWOPIZT 728, #EKIGHEROMADH %
FEEERR T OB E L MBOBE L 2 HE L 2H5
RS L7z, DB ARy PERFREST 12k 570
9, LAS 10ppm ifi T O 4 D5 R 1 Table 15 2
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Table 13. Continuous treatments of the distiller’s slops of rice-Koji-rice-Shikomi-Shocha by the sea-
water-activated sludge in the presence of Kation G=50 (benzalkonium chloride) at the con-
centration of 10 ppm*

Kation treatment  Hydraulic COD . ... Remaining CcOD Kation G—=50
- . . . . SV MLSS \ .
G50 added time .loa(lmg \()21(l1ng SVI o ( ) COD removal in the
(ppm) (day) (m*/m"/day)(kg/m"/day) %) ppm (ppm) (%) effluent
(ppm)
0 0 156 13 336
1 1.06 0.333 20 93
2 1.11 0.333 18 94
3 1.11 .333 20 93
4 1.12 0.336 16 95
5 1.13 0.336 14 95
6 1.11 (.333 286 36 1260 14 95
10 0 156 13 830 o
1 1.08 0.336 36 38 <3
2 1.12 0.336 57 81 <3
3 1.12 0.336 54 82 <3
4 1.13 0.339 46 85 <3
5 1.12 0.339 44 86 <3
6 1.12 0.336 138 13 944 40 87 <3
* COD of the influent : 300 ppm.

The assay of Kation G—50 was carried out by the penicillin-cup method.

Photo 5. Thirty-minute precipitation of the sea-water-activated sludge after continuously treating of
diluted Shocha-distiller’s slops containing Kation G—50 at 10ppm (right) and control (left).

L7, THICE B EHETIE Alcaligenes faecalis- B0 OB L Table 16 (278 L 72, Hil O KB T
Alcaligenes sp. 78 LAS it F TR LTLE ) TiASHE Pseudomonas spp. \3—8B % RV THET - IR & b5

L. —}4 LAS i F CLENT 7L — 713 Aero A G VRS T WA, T2 TRL NS
monas sp., Vibrio sp. 8 & O Pseudomonas spp. T Wed R EHATT B, F 72, Alcaligenes faecalis-
LAS T2 &b o TR OELPBB L2 & Alcaligenes sp. \ZHFT - W & b 7 F 4~ G-50 (25
AL TCwA, 70, #FF » G=50 10ppm i FD ZUREVEWIERTH 0D, BT A G50
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Table 14.  Occurences of protozoa in the sea-water-activated sludge in presence/absence of the de-
tergent Kation G=50 (benzalkonium chloride) in the continuous treatments of the distil-
ler's slops of rice-Koji-rice-Shikomi-Shochi

Kation G—50 Treatment Occurences of protozou COD
added time Hypotrichae Laramectum monads removal
(ppm) (day) sp. (%)

0 0 ¥ +++ ++
1 —~ ++ + 4+ 93
2 - + +4 o+ 94
3 + +++ ++ o+ 93
4 + + + o+ 9%
5 + + ++ ++ 95
6 +++ 4+ ++ 95
10 1 — (+) - 88
2 — -+ -+ - 81
3 — +++ - 82
4 - +o+ - 85
5 + + + — 86
6 + + - 87

Table 15.  Frequency of occurrence of the sludge-microorganisms in the sea-water-activated sludge
acclimated to Shochu-distiller’s slops, containing liner alkylbenzene sulfonate (LAS) at

10 ppm
Colony-form Isolates Determination
frequency LAS-strains |frequency control
a—1 100 2-2,2-3 100 é:i(&i_}i;;) Aeromonas punctata
2-2

a—2 100 1-3, 1-2 0 Aeromonas sp.
b—2 100 2-2 0 Pseudomonas sp.
d-3 100 1-2, 1-3 100 1-2 Aeromonas sp.
d-3 0 100 ;:i' ;:; Alcaligenes faecalis
dp-3 0 100 2-1 Aeromonas punctata
dp~3’ 0 100 1-3 Aeromonas sp.
dp—3, transparent 100 2-2 0 Vibrio sp.
y—1 12 3—2, 3-8 100 1-1, 2-3 Aavobacteria
r—1 0 100 2-2,2-1,1-3
br—1 0 100 1-2, 2 2-2

Table 16. Frequency of occurrence of the sludge-microorganisms in the sea-water-activated sludge
acclimated to Shocha-distiller's slops, containing benzalkonium chloride (G—-50) at 10

ppm
Colony-form Isolates Determination
frequency  G—50-strains | frequency control
d/b 100 Al, A3 100 b—2 B1, b” B2, Pseudomonas sp.
b" B1, d/b B1,
t/b Bl
b 100 A, t/b=b Al 100 d-5B3 Aeromonas punctata
s 100 A2 1000 B1 Vibrio sp./ Aer. punctata
d’ 0 100 BI, b/d B3 Alcaligenes sp./ Alc. faecalis
r 100 B2
y 100 B3 fAavobacteria
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Summary

A big amount of protozoa, mainly hypotrichae multiplied on the way of treating the
Shochu-distiller’s slops by the sea-water-activated sludge so much encroaches on the flocs of the sludge
as to turn them into skin-thinned, or to make them broken into pieces; and this was assumed to be a
cause of lessening the settling-capacity of the sea-water-activated sludge.

This investigation was carried out to find a way to get rid of the big amount of protozoa with a
proper detergent, a circumstance-restricting agent and to regain the favorability of the sea-water-
activated sludge process.

1. The amounts of chemical oxygen demands, or CODs of the distiller’s slops of the
rice-koji-sweet, potato-Shikomi-Shocha and of the rice-koji- rice-Shikomi-Shochi used in the analyses
were fixed to be approximately 23,000 ppm; and the rate of COD: total nitrogen: total phosphorus were
100:10:0.6—0.8 and 100:11: 1.3, respectively, which were below the ranges of phosphorus desirable for
the proper treatment of the waste by the activated sludge process.

2. For the purpose of clarifying some conditions favorable for adding the detergents to the mixed
liquors of the sea-water-activated sludge and the waste-water, some investigations were carried out on
the influences of some detergents upon the growth and respiration of sea-water-activated sludge-
bacteria, and that of the sea-water-activated sludge. Remarkable bacterial growth-inhibitions were
observed in the bacterial strains used, namely, half of those were unable to grow in the medium
containing the cationic detergents at 10 ppm, and some drastic influences of such cationic detergents at
25 ppm as Kation G—50 (Dodecyl-dimethyl-benzyl-ammonium chloride) and CTAB (Cetyl-trimethyl-
ammonium bromide) were noted upon the respiration of the sea-water-activated sludge-bacterial
strains, and the sea-water activated sludge.

3. The ranges in which favorable continuous-treatment of the slops of rice-koji-sweet
potato-Shikomi-Shocht was carried out, were those of the hydraulic loading, fixed at 0.49 to 1.70
m%m¥day and of the COD loading, at 0.10 to 0.51 kg/m%day, respectively.

4. Continuous treatments of the Shocha-distiller’s slops of rice-koji-sweet potato-Shikomi, and of
rice-koji-rice-Shikomi, were carried out with the addition of the detergent at 10 ppm to the mixed
liquors. In the mixed liquors, most of the protozoa, especially hypotrichae, disappeared as the result of
the 3-day-treatment, in which Kation G—=50 was added; no drastic influence was noted on the
sea-water-activated sludge-bacterial flora, and treating capacity was kept good, too. No exclusion of
hypotrichae was brought about, even after the addition of an anionic detergent, LAS (linear sodium
alkyl-benzene-sulfonate) to the mixed liquor at a concentration of 10 ppm. It was noted that by the
addition of Kation G—50, the gravity-center of micro-flora, especially that of the bacterial flora was
made to be shifting during the continuous treatment of the distiller’s slops of rice-koji-rice-Shikomi-
Shocha.  The disappearance of Alcaligenes spp. or the main constituents of the bacterial flora of the
sea-water-activated sludge was induced by the action of the detergent at the early stage of the
treatment. Hence a conclusoin that the recovery of the settling capacity of the sea-water-activated
sludge to the previous favoravle level was brought forth by this process.



