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Research of Recycling Machine for Cleaning Drainage
with Microorganisms that Degrade Detergents
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The need for water recycle has grown to save water in environmental protection including restriction on the use
of subterranean water and prevention of river and sea pollution, as suggested by the Japan Linen Supply
Association, which sought a recycling machine for cleaning up drainage including nonionic surfactants with low
biodegradability. We developed a SD21 strain that degrades nonionic surfactants easily and uses nonionic
surfactants as the sole carbon source. We developed recycling machine that maintains a high concentration of SD21
strain in the bioreactor using media-added activated sludge process and microfiltration. We introduce the features

and examples of pilot plant use for the recycling machine.
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Water supply and drainage in linen plant
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%1 Pseudomonas putida SD 21 O AEFMEME

Morphological and biochemical characteristics of Pseudomonas putida SD 21
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Morphology of bacterial isolate SD 21
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Time course of APE degradation as growth substrates for
SD 21
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Schematic flow of culture for
producing in large quantities
of SD21

L2 L, AFETIE, 100t/d L EOHKZ MBS 2 7260C
VELTHERZHERT 123, A MPEME2LELT 5,
T, SHLIZKERETAFERL L (A FETIEEL 2
SD 21 #R & FEMEHB TR 2 BA L 2 REmd o EEH 2 v 2
T=NT T LWL T4— N TR MEERLEZ 51,
EEBL LT SD 21 BRHEIE, T 2 D S4BT RE
ThHhbEEZD.

3. PATFT LD

BN, KL AT LOLBRTH 2544 ) T 7238 (LA
T, VT 728WEMT) IOV TEHHAT 3.

VT 7 ZERIE, FEENR S REREE Ay, HEkERIcE T
N REEER L EOGEWE ZICHBRET 2%H%2HEH
LThb,

REGEUESSHEE, AR (Bhuka’), BE, &F
BREE, pH % LOWRBEARMEMHICHIBE L 254, HEHRE
ISP L THEARD G A M ETE D2 E2EBEEL L
THERL T\wb. VT 7 ZETIE, BEWHk E EEiFam
(LIF, MFIE:#:3) 2#%BL, RuEEHTRERDS
BELZE- 2. SEEARICIE, REC REEERN S EE
HErAEXCHBEICRETCE 2R DL, /2 MF BEIC
X, ZDORTH A XHSD 21 #k % #hsH & § 5 Fm s WA 5#
BHOKRE S L VM %#0.25 um TH D72, BEEDWHL
ERE, VT 7 NTEHKICEZI NI ERM L TREEL 2
MEK LWL THET DRIR DD B,

VLRicE D, RO BGATHEEFHIS 2T 0L ) IciES
B % M3 CTRBK L FBET D LENLL, VT I75W
I FREEER S BER T SREICEST 2 2 & T, ek
HARERBIESH 1 /10 Doy MU ER L2, FhoAkL 2T
Atz MEBRPRAL TV 10, FARTENRECE
FIFEESTHE. 512, L RAFLxHEFECIE, SD21
BEFARFEEENSRAERTBBE CRATLIZ T L

(2

KA &0

S

HI4LERES

-

_--J--.

JT oIR8
(kD 1/10)

-
-

-

V-

[EIBEE

-l---,———-

-----------

5 HAKUYAINRTFLOT7O—  BiAE
W, VT 7L, BEAEE» LERENE, )
A 7NVKEIL, BERCERT LSO, HY
EERETH B,
Schematic flow of recycling system for
cleaning drainage
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Relationship between quality of recycling water and
coloring clothes
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