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Development of a swift bioassay (BlOecs
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Leachate from solid landfill sites contains a wide variety of chemicals, including unregulated substances.

Bioassay studies have been conducted to evaluate the combined effects of chemicals; however, bioassays have

not been commercialized to the point where they can be used for maintenance management as they are

expensive and generally require a large amount of water sampling and a long testing period. Under these

circumstances, we investigated a method to obtain results faster and more easily with less water sampling. To
this end, we developed a swift bioassay (BIOecs™™) by combining Tanichthys albonubes (red finfish), which
can be tested with a small amount of water, and Daphnia magna, on which there are abundant data on the

toxicity of chemical substances.
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EALDHE £ TR S BEIEIZEE AN WKL R
WICHEFBNL , FEFIZL o THEE o T
BY, BEIEZE RIER 2HEFREHOREZEEI RS
TV Do 2 DD R IR 2 L &
BT BRI SR e b L, BHICBEIES S Z
EWEEITN TV D,

BEHM % M CAH 2 & C, M HI O SR
LW E % et Ak A5 L, 7 ADFET
O EEID T O ATH Do ZHIKIE, AL
Y OPREREIZTEH SN TR LD, SWEIRE
OFEMEMAZTFHE L T THREKPICEETNL LM
SRALFEWE OGN 2B £ TR 5 1213
TaTHY, ToxILKE L TREKZDOL DD
BEAFMTE BN 47 v 412X 5 HAKRER)
KOLNTWD,

INA T T v A IXRHKRED S O %AW EHh
TELHEDPDH D00, Z0D% L IIIHRIEE~D
ZALICHEL S5 % 29, AP b RH 2 ET 572
HIANLER HEOBEHIZITEL T, 2
DEHBERT, PEOBIKE24FERH &\ ) FLWGET
iFEH TS ISR RDBR SN D 2 & TR0
B CRiEcELThIeLEF IV ar v
BHNA T v A (BlOecs™) DFAFEIZ DOV TH
HT %o
1. HEEMDOEE

7 71¥ L (Tanichthys albonubes) 334 H 2 1 %}
2B 2O kKT, AOD Bk UK RBRBEZ i
Aquatic Organisms environment Diagnostics) (2 V> &
NCELEWTHLY, 7HelL (1) e A
F7r (E2) WL TEEs/NS L, Dhnigts
METHEFTELIEDHIRFSN, FFELEST
HbHY ZOko, N R CHEEIT) 2L
WTE, WSO TH-oTH, HENRE
Z5 ) YTIERDPRTH L EE T2,

v X %71 (Oryzias latipes) 135 H X F HE oA
FEAERFTH Y, OECD TG203 " o fitskfo 0 &
DL LTALSHEEABICHEH SN TS, X5
A7 H OZERERR () O—>TH5HY, [
MIZBWTiEe X 57 & W50 % < frbihT

1 77/ v L (Tanichthys albonubes)

2 v X% (Oryzias latipes)

BY, HEKIZHT N FT v A DOF— 7 HER
WEETHY, RLADHLETHLID, The
LEeXF o ETTo 72,

—77, RESEE O L & FOEDAS OB A O
FRELFMT 572012, BUORLLIF IV
J% Wiz, +F 2T 2 3 (Daphnia magna) (363
PR A% B8 3 % s ©, AL Iox 3 5 %
ZHEPE L, BBNRRBT A R4 vicBn Tt
SAEMICHERENTBEY Y, LW EOFNET—
DEETHY), BAR—ATHETH I EATEHE
JHIZBE S TH S,

ThHeLBIP AT AL, Eblcy bravy
7 (BB A A, T T ) =AY —F) b
BEAL, 1HEMEMLL -1, SBcft L7z, mifEs
b 12150 ~ 300/ & BidE FAKE K (KARY > 7 T 16
P CLERE:, o4& L, FLIR02um X T L
YTANY=THBLIZDD) Zifil- Lo T A%
50 L AKFEICINA L, K25+ 1°C, 13WEMAH / 118E
BIRE OIS T CHE L7z, fSFEIEEEK GE2
o], 2/3D7K&E% &) TITw, TVTITD /) —
T ANEB L OO AFEHER (Fa—-1) ¥
&t O Labodd0) # 1 H 2~ 3@ %
B2 720 7 39 i ZEZER S8 E N E T B
Wi kB 2Bt ak 2> & ik % 2, 3L
BIft - B L 72 BUE AR D & A F 72 A 2 2451 LA
DIFRENAFT v A1 L 720
2. EBRAE
2.1 BEMBICLEZT7HEL EL AT DR

a5

EBW 2B 4 8742 (Fl 21E, OECD
TG201") THEE#EWE L LTHWLR TS /1
LR ) o (AL, BIEALEEMR), KRAEEYOIE
T PEDIRIE & 7 3L U A Bk, BEEL
), RERVECWHE L CTHAPEREINT
Wb =T ) = )b (BRESHH, BERALEER)
AW L Ll FHUKIZO T OWEEDE 2L
B AR L H UBIEFEAKEK (pH 7.6, BRnER
165 us/cm, 470.01 % LLF) & H W72, BB
BOBEBIIRO L) ICHRE Lo =7 unfEh) Y
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A1 g MBUKICEM L, 1000 mL IZER L 72,
CoEHEEERARLT, 1,3, 10, 30, 100 mg/
L ORBAER 2R L 720 Wb M) ok, Fh
TN R  APUKICEREGEM, E4 L C0.1, 0.3,

1,3, 10, 30, 100 g/lL OiBREmw A EH L 720
=)V 7 x /7 —)iZ, 0.5 g % Dimethyformamide (DMF,
AR, BIHILS) WL, SmLIZER L7z,
Z O % DMF CTAR L T4 @ DMF &
JE & R L 72 ZRIER0.3 mL & A BURIC#2 A,
SLIZEAELT, 01, 03, 1,3, 10 mgL O 8k
WA ER L 720 FIBEX L D DMF £ 130.1 mL/
L& L7,

IREEIIRA IR TR TITo 72, BERME T LI
TALE AT HIEFERCEER L 720 24FE R LIA
ICHERPROND 2 L R OBGEETO
ZHThHLEEZ, BEEYMIZ24REH & Lz, 458
FRBEFAER, 6, 24FFMBICHBICE D HEL
7oo BEELEEHMEIL L, AR UG L 2 W ER
AT EHIE Lo SEISRFIKRE 7T ¥ ViR
(7 XD > (k) #L39240) THIET A & & B2,
BB X O THICRAELO pH B L VAT
k% (DO) % ZN-Z1pHAP (HORIBA #, F-22)
B OBEHEBRERT CGRET s — 47— — (k) #®
DM-32P) ZHWTHIE L7z KIBEDITENS
24FE MR DO HBILIRE (LCyy) 24— Fu 7k (%
BRI DR 2 b B H S, SETER A EEH I &
S>T7ay ML, 50 % 2R bWV E T o0 Hl%
AN EMRETE, JELEE0 % O E DI
4§ S LCy 5) M 12X D EH L7
2.2 T7HeELEEXXHDRABZRELLR

BTN AT v A 2 ElT 258, T0%
CIEIEVERERA R — A IR 5 2 L ARz
B, L EOREIK CIREREAE BT LEND L,

ZFIT, THeLECATHIDREOREDEHEET
BT TH B0 % d~ 7z, DO ZHIER, THe
LEe XS hZENEN1EDIE, 52, 7TRBL
U'10R %240 mL OFAFEKICHEA L, 24 F Tok
B L 240 R B 0 DO ZI5E L 72 BEFEIE, G
DEIVIIRTFEHFTIT- 72,

2.3 BHKICLETHEL EE XL HDORBRZMLEE:
AL EHE AR E LT, B3R 3R A EIK
(A) EEFHAKREK B) #2250 mL K 7
0¥ L BIRRICRKEE, S IRBRICHE L 7o,
AERICIE, BIEBAKEKRE S 25H80 % IZAR L7z
D& ATz, BIREFEZOMHEKIEE0 mL L
L, FmRICIEfEKRE W, BRIIBISERKE H
e L, BRI TENETITo 72 RHKIEK
TriZThe Ll AT HIERERCERER L 7o, R
IR, ARSE E R &) T A2 I O R
ka7 ALl A8 H OB L 72
NEER L E Lo HBIEIZKREY T2 8 Vi
FECHlET A & L bIZ, BRERBRES XU TEIC
FRBOPH B LU DO % 2N ENpH it B L U
FEEFERTE O CHIE L 72o R &R KRR 2
BUFLEAFEEZEI L CHERL 72,

1HRYRSRIETI I 1HA87 b
(74 . 18377h) (R : 125 T)

2EHKEK (B) =EIKEIK(A)

X3 & HKE KK E T

®1 KABROBRESMN

EHREYEIZL D BEHAZ AW BEHAKEZRAWE@EBEASAAFT v A
B B L
R ML RS LR (BIOecs™)

(ETEREN THEL, EAFH THEL, BAFH THEL, EXZH The L FAIVva
REOME HT A8 e—7 HT 2B e —7 AT 2B e —7 HTABe—7 AT 2B e —7
1 REYTZ OKE 3L 40mL 50mL 50mL 50mL
i i g5 5E/3L 3,5,7,10 F&/40mL 3 J&/50mL 3 J&/50mL 5 BE/50mL
K 13 138 13 13 1
TR 24 5 24 FRH 24 FEE[E 24 5 24 B
#K 2L, KR TER 2L, EARTER AL, AR TER AL, LKXTERE L, EKXTER
KR 25+1°C 25+1°C 25+1°C 25+1°C 20+1°C
PR g ] 13 BRRIAA /11 BRI 13 BERIBA/11 BERGME 13 MEROAA/ 11 ReRARE 13 RRRNBA/ 11 BRI 16 PERIBA/S HERINE
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2.4 7HeLEAFID L OATRAVERRNA A
7y t4 (BlOees™) (& %i2HKEH
WFZe 0t SRALS3 35 DR K EUKIZR LT, BEED O
SUER T ONEHH ISR A A HE S LT w B 1L
re, 7helb bt F IV razrfun/oidNg

7 vt A (BlOecs®™) % Fhi L L 720
2.4.1 =HKDOIELZES

NPT B, — BB K OV SEBEZE W) O Fe AL
G385 b ORGRKOIEMEREE BN Z T, #H1tw
142 (CI) L@&FRMAKKRE TOC ZEM L 72LLT
DT7IEBE L, THHKEERTE IS K0102' 12
PLUTHE Lz 2B, KB TIILEIIS U TE
fFEEFEE (DO) ZilE L7z,

pH X, 7' A EMP:% b & 12 pH 7t (HORIBA #
F-72) % A CHISE L 720 A W24 ik 35 2k & (BOD)
W, RERE AR R AR R AR 1 & B ClSE L 72 AR R
w (DO) b LIZHM L 720 fb¥WBRRERE
(COD) &, B~ HVEEH) T 2L LHBENE
mAbLICHEM L, FEWE (SS) 1, #H2
mm D55\ allE L2 2 LR L um DT
7 A Mkt S #K (GFP: glass fiber filter paper) T 5 L,
GFP IZH#R SN WE %105 ~ 110C Tizke L, H
HEUELTSS ko7, EF&HFE (TN) 11,
WAL E b &2 E R (JASCO
corporation #, V-650) & M\ TR L7z, LYW
44+ () &, A1 +ryru<x 7o 78 (F—
ETIA4 v —HP AT T4 T4y (Bk) B
ICS-2100) 12X » CER L7zo &FHAKRE (TOC)
&, PREERRAL — ARYMER S TOC 734 % & & 12 TOC
7 (SHIMADZU #, TOC-V) % v Tilll%E L 726
BAAERE (DO) 1, BABRERT RHE T 1 — 7 —
r—% DM-32P) ZH\ClllE L7z,
2.4.2 BHKERWERENSIFTy A

(BIOecs*™)

WEFEIL, BOKRLIRTENTITo7. 7L
DO TCHEIZ23HEICRHBE DO LB L, A4

Y AZOWTIE, HBRAERTECE 2> Lk, 15/
MIC—EL DR WEREZE S Lz THELB
LT 4 39 Y aDOKIREDO D 5 24K £ D
PEEIEIEEE (LCy) 24— Fu 7Y 12X sl
L7ze 3512, fbFair k3 572012, HHD
Gk N o A P =1 - B QW Y=Y - A
(Toxic Unit: TU =100/LCy) =& L7,
3. WMRHIUEER
3.1 BEYBICLEZT7HELEE AT HDOBEZMN
Ees
RERCHW T e L OISR E (+ EHEFE)
120.05+0.03 g, FIEHMEMARFEIZ14£0.27 cm, E X
55 OFIEEIZ021 0.1 g, FIEEEREIZ22+
036cm THolze THRLERL AT HDOILT-RE
BHERE D24 LCofE % ik 3 5 & (F2),
JZNVT /= VT EFRIZEITR O NT, LC,
7L, eAZhEH12055mg/l Th o7z
AERBIEEE D pH, DO X, 7Hk L b A ¥H
EbIZ, pH7.6%0.1, DO74%01TdH - 72, Bk
WTHED pH, DO L, 7L pH74%+02, DO 75
+04, ©XA¥ /I pHT74%0.2, DO7.6%0.3TH 72,
NFTEERL, 77y by FI ) — TI—F
W, ZURA, V=T ANy NI —m By
L7z =V 7 =/ = )VoalEmREicon it
L. 96FF [ LCsl3128 ~ 310 ug/L O #HFHIZ H - 72
LHELTWAY, SHEsRET AL EL RS
71 D LCyfH 1L, 96 IR TR & 24 IEFE DO ETH
LILEEETLHE, oML IZIZRBEOMEE
Siho 7 ULMEA) Y LTIE, SRORERE
HFETIZT AL, EXAFHEDLIZFETERIN % O
BEIEON oz SO, 7O
T ADLCyDHEEII TE R olze LL, E
EEORSEETH H100mg/L I2BWT, B A5
HORTCIER SN LD o720 00T T LOJFETHR
1340 % TH o722 h5, TH LD LCEIZE
ATHDLCHEL DV /INSVWEEZEZ NS, HBRE

K2 FEEOUFMBOLILEER (%) & SWERWE D L s,

WAL FU YA VPN VA J)=NT =)=

Z’i% THEL bBAXH fif/L) THeL EAXD ﬁfm ThHelL bRAZH
100 — 100 100 40 0 10 100 100
30 100 100 30 0 0 3 100 100
10 80 0 10 0 0 1 100 100
3 0 0 3 0 0 0.3 0 0
1 0 0 1 0 0 0.1 0 0
0.3 0 — R 0 0 o B X 0 0
0.1 0 —

KRR X 0 0

LCsoffi* 6.4 17 LCsfi* Ca.100  >100 LCsfEi*  0.55 0.55

* LCso DEALIE, LT MY U AT gL, ZOMtiE mg/L ThD,
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MO pH, DO, Tk L AF e b2 pH
78%0.1, DO80+0.1TH > 7o BRI TIED pH,
DOE, 7kl pH74%01, DO84%01, b X
¥ 7 pH7.1%04, DO75%£02TdHh > 7z LT +
VY AT, THeLELATHDOLCHEIZZFNR
TN64, 17gLTh Y, HOLDPREDPHAL LT,
CDEIIATAPIREEATH L EHSEY 7Y
RAERTH D LE 2 HND ERBIGEF O pH, DO,
THELpH74%0.1, DO79+01, &A% 7% pHT7.1
+0.1, DO86*01TH » 720 REK T K @ pH,
DOE, 7k LlLpH79%01, DO78%01, bt X
ZH pH79+0.1, DO7.7£01TdH > 720 KWFET
B ONT24RH LC i &, 1MbEMoOTHe Lk
b A 57 D4R Ll SIAEHH T % 72 0%t
B+ s e (M4), 7aVEY) RAD LCHEIZ
7 A L240 mg/L A LT A H13 mg/L & HTE
WIZER R > TW/z2s, Mo E CTIEmEIZRE
REWIX R o727,

70V E) RALUSNDL L DfLEo 7 a y b
L:1oEHLIY E (e XFH0M) 1I2HY, 77
L LDLCEDE A F AR/ & W[
HENTze LIzhHoTC, THeLDOEZHEIZHRT T
AT EDRRENEEZEND,
3.2 7HeELEEXLHDEABTBRELLE
RERICHW T I LOFIgRE (= EiEREE)
130.10+0.02g, “PFIEEREIZ18+0.15cm, & X
7 h OFIGAEEIF0.25+0.11 g, FIEEAEIZ2.2
£0.31 em Th o 72, RERFMGIE O FHFH KD DO 1E
9.0 mg/L ThH o7z THELIE, 40 mL OFEKIZ
X LT7RE TIRABMOAGFE L, DO 374
~93mg/L Th o7z, 10EBTIZ1KHMTI1REIEL,
4 TESIZ 2RO T MR L, DO 1264 mg/
LTho7z (B5)s —FH, eAFHIT3IRETIZ2A

5.0 [ [ T T
HilkF R Y v A
O, A, O: F#f%
~ 40 @ i 21 .
S . |
% 3.0 .
- BT LU EN
= 2.0 e
oo
S °
é 1.0 ® syupvykzx |
R °
X0.0
~ )}//:1&71/~/L
A
L0 o
2.0
2.0 -1.0O 0.0 1.0 2.0 3.0 4.0 50

T At LD log(lCsy(mg /L))
M4 7THel &b AT HO LCyHED MR

o3 o5& B7R 10

REW  O.5WM LRI 2R SR ORI 24RE
B R
B5 7hbLOEBEIZBTDERAG

03& o5& B7E w102

-
o

9 -
8 -
7 L
w o
5| :
# ., |
3r o H B :
1 F H : : : | :
0 ? ? {0 WIEH WiEN Wi )
RBHELL 0.5RFF  1RFR 2WF 3R 6IRF[H) 24F5H]

R
K6 ©x&nOREELIZBTDREEETY

FEAAE L, BRI TEED DO 135.0 mg/L TH - 720
S5RERTIX2EMT2RIET L, 24K # o DO 1
50mg/L, 7RTIX 2EHTaBIFET L, 24K
?D DO 1F4.6 mg/L, 10 TIx 1R TORET L,
245D DO 1Z4.6 mg/L TH-72(H6). £-TC,
THeLDOHBNL YW PREOFBEKCTEFTELI L
Whhol, TNEDZERS, THeLidb sy
HEN)DEBEETORBDTEETH D, W5
DB BIT BREKOBENRE=21) ¥ 7 IH
LTWAZ ERbhol,
3.3 7HelL EEXEHDREKICL BB MHES
ZHkE Az gsRlBRicB e T, 77e L,
LA F B2 MR E CaRAEF L Tz 38
/A0 mL & 1) S IEWFFHETH 5 3 )2 /50 mL %
L7
RERCHW2 T 7 LOFIgRE (= EilkFE)
130.09+0.02g, “PHEEREIZL7£015cm, & X
7 H OFIAEEIF0.13+0.02 g, FIEEAEIZLS
£017ecm Tholzo THELER XY I DHELFER
I L7: (K7). 20204E 4 H 1 HERKDIEHAK
JFAK (B) Tl&, 7Hb L DOEFERIZERE 20 % DL
T 100 % Td o 72980 % LL 2B W TAEFITA
SN olze B AT H OEFRITERE20 % TL00
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% Td>72h40 % TII67% 720, 80% 2B \T
WZETEDRR SN0 o720 20204E 5 A12H K DR
HKEAK (B) T, 77 b LOAEFERITERE2 %
PLTFT100 % Td - 72770 % TIX67 % &£ 72 1, 80
NIZBWTIIELNALN L5720 AT HD
HEFERITIEEE40 % LR TL00 % TH D, 80 % Tl
AR A SN2 o 720 2020454 A 1 HIRAK DR B
KIEAK (A) T, 7THeLBLITexFyHE LI
ETOREXIZBWTAEFFEIN % TRTIEAL N
oz, BHKERWT I LOAFRL, v
AFF L FEREOMENTH B SO0, ZHIKEK (B)
TIEFEEDPEL, THe Lide X ¥ A1 HRTK
ZUDRENZ EDSh o7,
3.4 7hHeLEAAI D OERHWAERR/NAF
7vt4 (BlOecs®™) (Z& %K
3.4.1 FEHKDILEH
FZHKEKIZBEHHONDFES> T WwHIZ
K L7z BHIKEK (A) EREKEK (B) O
20204F 4 H 5 9 HORMIKKE SRR E TR I
Rt RHAKEK (A) 1 F—RoKEBREEH O

FEIERGE LTz, —F, ®IEKEK (B) Tik
COD, T-N 25—/ EBREEIH H O Wi AL 2 i /e L
TWirhrolz,
3.4.2 BHAKEBWAETENI AT v S
(BIOecs™)

1B LU320#ER L LMBEICIEIT AL 2 Hn
720 BFEIEIFR LITRTEMBTIT- 720

ZHKEAKR (A) LREAKREK (B) D20204 4
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RIS MFZIZH T 5 REKLIEEEADNA FT7 v ERHE
Study of bioassay application in leachate treatment system at a solid waste
landfill site

EXER" i H O A" EREE" BEmE" {5 ABOAEARR " "

Shiro Toyohisa Ayumi Morioka Yasuhiro Miyago ~ Dr.Naomi Fujiwara  Yasushi Fujisaki Dr. Sotaro Higuchi
ITEEt I3iEt

TEERBLXTERL D 720D DE A D TH 5 el iy Tid, 7o R b EE 4 fE T
Hbo A, BEADIREDO VDL OTHLRMAKICE LT, % TEIB L OCHEIAFETTA 5
T 2 KR AR LT, TEROEZITMA T (B) MY ) 2 -2 3 Y CTHE L
BHNA F T v A (BlOecs™) OAFERMEXMGE L 720 T DGR, AL TEHT A5 O HIKIE
HIMCZEGH DMK IEEMEZ L L, NAFT v A THERWEEZR L, I hET S
DIFHIKIE, LFEGHT ENAF T v A FIKESGE T 72 RS L E LR TH o7 S5
2, FERLICET 72 REN A 4 7 v A (BlOecs™) &, BHIZBWTHIZERT & RIE DR %
BHLZENTE, 2OZEND, WG OF - RHERFEHE LT, YN AM T T vl %
PR % 2 &L OBFREDTRIE S 7z,

The early stabilization of solid waste landfill sites, which are the last bastion for the formation of a recycling-
based society, is an important issue. In this study, we evaluated the effectiveness of a swift bioassay
(BIOecs™) developed by Kobelco Eco-Solutions Co., Ltd., in addition to conventional chemical analysis of
leachate from completed and in-process landfill sites. We found that the raw leachate from the completed
landfill site satisfied the standard value of treated water by chemical analysis and showed low toxicity in the
bioassay. However, both chemical analysis and the bioassay showed that measures to improve the water
quality of the leachate from the in-process landfill site are necessary. Furthermore, the swift bioassay
(BIOecs™™) for practical use showed similar results in the field as in the laboratory. This suggests the
effectiveness of the swift bioassay (BIOecs™™) in combination with a new maintenance method for solid waste
landfill sites.

Key Words

JE S BE T B B A AL 5385 Landfill sites for controlled industrial waste
iz t 7K Leachate

NAF T vtk A Bioassay

208 7 M B Acute toxicity test

[L—2aFEA v H]
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RIEKIGEABEREICH T IETBRYA 7IVOER
—EZEREFHTEOREL —
Extension of the membrane replacement cycle of the membrane filtration

equipment of the Motoyama water purification plant - Improvement of the
chemical cleaning method -

&

hIERFHT" 22k N =HHET RE&IE" NTIE DN
Yukiko Nakajima Yasuhiro Tanaka Akihiko Sumi Masahiko Miura ~ Susumu Hasegawa Hideto Matsuyama
it (ETKEERP) BFEL THiEL-filt (ETKEESM) TITHEL

MR AR ILEKY; TlX, MF (Microfiltration) A @i 2 E A LT, 44), + 744 b
Veig + i S P COEIRR 2 FHE L T\ oS, im0 ATcoRNERY Bigd 2 L L
L7co KM FEERH N7 79 Y TWEORERFEE Y 2 — VO 5 - B, HE - 3
PRI - BSOS SR T 7 ) v I AT TR R OMGE F il U C, ROl & ik
L, ERRTOERICKML 72, 7T Bk & RIEERERES M) v ARG EHASDE SR
P VES BIRPT A IRR L, R A 2 Vv EEPET A2 80T, BEABKIY I 2L —
A rFEICOVWTHHRERL I LB TE,

MF (microfiltration) membrane filtration equipment was installed in the Motoyama water purification plant in
Kobe City. Initially, both offsite cleaning and simple chemical cleaning were planned, but the decision was
made to reduce costs by performing simple chemical cleaning only. The fouling substances were identified
using various analytical techniques as well as via decomposition of actual modules and membrane evaluation,
and the effects of cleaning conditions such as temperature, chemical concentration, and time on chemical
cleaning were examined. Subsequently, optimum cleaning conditions were established and reflected in the
operation of the machines. The membrane filtration resistance was reduced by an improved method combining
citric acid cleaning and sodium hypochlorite cleaning. The membrane replacement cycle was extended, and
the membrane filtration resistance simulation technique was also obtained.

Key Words

e 7K Water purification

woOo® A B Microfiltration

Bz 7o 7 Membrane fouling

fli & % an ¥ & Simple chemical cleaning
[ A B Membrane replacement cycle
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Operation and performance evaluation of our first commercial steel plate
digestion tank for sewage

- \ 4

’ \ / 74
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Tomoyuki Inoue Norihisa Saito
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Kazuhiro Suzuki
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The digestion tanks in sewage treatment plants are generally constructed using concrete; however, Kobelco
Eco-Solutions developed a steel plate digestion tank that is superior in terms of economy, constructability, and
functionality. We constructed the first commercial plant at the Yahagigawa Sewage Treatment Center in the
Aichi Prefecture in October 2016. Up to the moment of writing, the plant is in stable operation. In this study,
we evaluated the operation results and various performance criteria (digestive performance, energy savings,
and functionality) of our first commercial steel plate digestion tank and confirmed that they satisfied the
predetermined performance.

Key Words

ALy > Steel plate digestion tank

TKHRO AV FFIH Energy utilization of sewage sludge
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Surface modification of Polytetrafluoroethylene (PTFE) with sodium dispersion

4

RiB=s" *f L =BE* 2N
Yumiko Katayama  Yoshiaki Murakami Gen Tsubouchi
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Sodium dispersion (SD), a slurry-like fluid in which particulate metallic sodium is dispersed in oil, is often
used as a chemical for treating polychlorinated biphenyls (PCBs). The use of SD makes it possible to
hydrophilize the C-F bond, which is the strongest bond among organic compounds. Taking advantage of this
property, we investigated the application of polytetrafluoroethylene (PTFE), which is chemically stable and
restricts processing and surface modification. This method can keep the surface condition smoother than the
conventional method and is excellent in terms of maintaining the health of the worker. Furthermore, by
attaching copper plating to the surface-modified PTFE, it is possible to manufacture PTFE printed circuit
boards, which are gaining attention in the field of high-speed communications.
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Applications of Augmented Reality (AR) technologies in operating municipal
waste treatment plants
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Akira Kinoshita ~ Naoya Kuramoto Hisayoshi Kamikoga Munemitsu Tomihama Tatsuki Shinna  Nagisa Ishikawa Yusuke Yamamura
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Augmented reality (AR) devices that allow for communication between operators in separate places were
experimentally introduced in municipal waste treatment plants to effectively transfer technical knowledge
from experts to non-experts and reduce the workload of the operators. The experiments showed that the hands-
free devices enabled the uploading and downloading of movies and photographs that the operators had
recorded. The AR devices also displayed documents such as P&IDs and equipment drawings on their
holographic lenses, thereby reducing the workload of the operator. However, the results showed that the
devices sometimes malfunctioned due to overheating and the effects of periodic noise such as footsteps.
Cooling and noise-insulating devices were installed to solve these problems, which resulted in extending the
uptime and reducing the frequency of malfunctions.
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Features of SWINGSTIR® KOBELCO 3, Experimental Apparatus

Features D Vessel diameter D [mm] 400

KOBELCO

» No contamination — Liquid height H [mm] 500 (1.25D)
SWINGSTIR has no contamination with Impeller diameter d; 0.3D-0.6D
abrasion p§rtlcles inevitably brought e Baie Swirling diameter dg 03D —0.5D
by mechanical seals. Swirling anglo 0 5

» Easy to clean — Baffle widths w [mm] 40 (0.1D)

It is easy to clean the flexible seal
because its shape is simple and
its opening is large.

Projected Aera of Impeller tij

» Excellent agitating performance
Unique swirling motion produces excellent
agitating performance.

Maximum projected diameter
— d = dyngy = ds + dycos

—  Representative Diameter d (for R, and N, )|

v mm) SWINGSTIR® is used in pharmaceutical field,
culture and fermentation.

Keep the Earth Sky-blue Keep the Earth Sky-blue
KOBELCO ECO-SOLUTIONS CO, LTD. KOBELCO ECO-SOLUTIONS €O, LTD.

KOBELCO 4. Power Characteristics goeac 4. Power. Characteristics

Swirling Directic ds = 0.3D
virine Dreeon, g Power Consumption Np : N
ol Turbulent region
P ey
P :—p(Zlm)QSm - d,(6) - —(l, -1")
4 @) =a®)-d, |, =pd . l=pd ds = 0.4D
120 . D ® ry S g
L Less than 10%
‘ s | o) @ | @ || @
aioml [0 o [ o ||| ® E
i S0
i P={%’(z")a,Sl-nsq,,a(g),%(ﬁza_ﬂlf.)}[mzds o ¢ |le])
1 1
H 1
|, Np J ds = 05D
* Power Consumption P is directly proportional to p, n* and d°.
* P of SWINGSTIR is represented by Np as well as conventional
Keep the Earth Sky-blue : rOtatlng agltatl)rs m theol’y. Keep the Earth Sky-blue
KOBELCOECO-SOLUTIONS CO, LTD. KOBELCOECO-5C 17D,

Swirling diameter ds [mm]
120 160 ¢ 200
(03D) [i1(04D)!] (0.5D)
0
©03D) E. @ _ — -
160 1 (a) TL. + 150mm o
mpsler | (190 i ®
diameter b e e
00
dtam) | P h e ioel Good agreement
240 v - ) .
H _ in vertical velocity.
(0.6D) ‘>>>II £ -
HPY=0.05KW/m3 (b) T.L. + 100mm — v
S5rpm
om=11.1s .
nom=10.2
* There is an optimum balance between the swirling di dg and the Impeller di d. YT+ 50 \ —o
. . . L ©) T.L. +50mm T
« It is confirmed that d; = 0.4D , ds = 0.4D is the best in these conditions. ¢ 3 [
Keep the Earth Sky-blue Keep the Earth Sky-blue w— .
KOBELCOECO-SOLUTIONS CO, LTD. KOBELCOECO-SOLUTIONS CO, LTD.

FEREH

MEREmIEY )2 — >3 >FH$ Vol. 18 No. 2 (2022,73) 39



MP D)

INCHEM TOKYO 2021 75> h¥ a3 —

20214E11H17H ~ 19H, WK E v 744 MZT [INCHEM TOKYO 2021 ] (ZASfsthHEE AL —
ML N H ARBERIG A FM) DS, 7ot ABESHEEL e 34T - 44 EN & M & —#R 3k [H 1
) LAREREMEESHEZITVE L,

JOFWTORBETIZH Y T L7285, L7 — Z121%, 3HM T O A FEELBIR500%, KEFHE
HEEZ TR0 D BEMES KT SN E L7,

70 b AFREFFR I TIE [Realize the smart factory | DI 27 FOF, LMD NATY) v KTFFTATA
=7 [HYX N 7 R) ¥ ) — X | REENEEez % [RHEOFREED® (LA 71 — F) |, kA E
BENy FROSEE [PLY) 727 & — ], 85T - M8 EN & M & oL [GL FUSH & f% 8 1 4 it %
FOGHE (SMCR® %) & OREGOIRE] 2L, AEMM ERLT —Ry=2—FF ), SDGs % DO EET A K
~OERE B L72REIERR U 2288, BEMOMNEIT, £ OBRENOEVEHiZ W72 %
L7zo FBERRMamRe 7Ot ADOUEEIIHN T 2 BEHEDPOER = — A% i) T EHNTE, SHOBMBHSE
R GBI OIRS & R AR R IERCBESTE T L, HEZEXIF—Tld [ElEt=— 82575
AT A =2 TE ] TRk % RHEOFREED" ] D27 — < D3EEEITV, Ukl h% PR TE
BERGERERD T L,

KREFEHER TRIABREOMR—T —~ [DX RRERERFMHPHA /) RXR=va v ] OF, Biox
TR CTH A [EHiEKRFES AR E HHOG) OB AR L ¥ Liz. RIGED MERRFERHG ] ~OB.La3IE
WIZHE <, HHOG # 4 L OBEHNPR T LI ENTE, BREBDORG LEE L VIERRESNOTGAIC
MI 258V ELHNZETE L, BHOFEELERFASICIAT 2BHAEOTHINE 2 CFHis 1, I
WICWETAHEEZRD F L7

% SMCR" (2R T LG0T O B SR IE T,

— o 'Z}f,
S Vakes (ARl 1
i 1327477:/—,:»43??1!4&“ i

(F=HI) HYX ¥ — X GLH# > 7V
(BEND) [FTRAF—UE] [ 4 072 [=VF)T 25—

40 MIIRIEY ) 21— 3 R Vol 18 No. 2 (2022,7°3)



MO)PI D))

KOBELCO

meEEIEya—=)a0) 4

TR 2 5% [RHEOFREED” | [wrh— LTy ] &
[TzVFxxy 7]

HZEE THHOG |

o

SMCR® & @710+ ARG DIR%: TR K R

MEREIEY )2 — >3 >HE Vol. 18 No. 2 (2022.73) 41



M) P D))
TR 21K BRI HE

20214E8 H17H ~20H 2 A >~ 7 v 7 ARBIZ T, ZAtsttHEAH R T ARER S MO [TFKRER 21K
IZHHBRIE X T v AL HFEIT T - AR MEL F L7,

LSEOTFABRIIFEBSICE S “BRElaaF s 4V AKETFHETN A FF4 27 12w -aako
Wi - M3 - RSN A, BB OB IR 2 TS S SN T — AR T E Lz, 4
H7—2ATH TEKGOBERICELLTBE LW TEE) 77y FBEORH2BHF v 2L, 7
—ANDNEEZEL L T =Y VT ARY Y ARTERT % E 2% L TR PR - FERICERA T L 720

I TORMEIC L) TAKERERORGERIIOIGE L ) 7% (120004, 9 64t 7 — 2121349400
GSKFE S INFE L7z,

S NERERRT 2 > 7L v BRI A RUA T [PABIO TUBE] DEW) % F\ 72 AR, HERK
KIBERILEI A 7 1) 2 — 7 L A PR THIRIREM LA 2 D W T ORIV BIR 4T\ TR O BRI L
HEMZONT TN L F Lze RERIZBME S N2 FAREIZEH RS TIRERBERERAI = A BRI 2 7 412
M3 2 FEIRICOVWTEELE L7,

M7 — 2B L O BERRIIZEE T RICBWTCIAMEEL BT LE LD, FHRoB2ITE2L 5
FLCESFIEREZTHUVIT) SEHRTE L, THHDIRE, MICH e ) TSnFE L,

42 MIREY )1 —> 3 >R Vol 18 No. 2 (2022,73)



ES #t /T651-0072 MEmHRXFEI 1 TE4-78
T651-0086 MFEMHRXE HE2T B2E215 =277V REL)
AR AT T651-2241 WRMAXEA1TE1-4
R R X # /T141-0033 RRB@) I IXamw) 11T B 181 SEREEEI-7/57-)
X R X # /7T541-8536 KRMHRXEH&RETAT B 1-3(HEH=HLIL)
N 32 # /T812-0012 BEMESXIGLERFRE1-1 GrErRiEL L)
b BiE X 5~ TOB0-0004 #LRMHRXILUEFEST B 1-3(BRERIFELI)
& db X [F /T980-0811 lAMBEEX—FERT 1 TE2-25ILANSEIL)
BEHEXIE /T451-0045 LEEMAXZIR2T H27-8EAEIF/ LY MIIT-) (052)581-9876 FAX(052)563-2313
1t B X &/ T910-0859 BAREAMHCH2TE17-13 (0776)27-7645 FAX(0776)27-0460
HWERER /T675-0155 EEEINSEHEEHSE19 a8 (079)436-2500 FAX(079)436-2506
7T/ URVEER / Level 5, OHK Tower, Street 110 and Corner Street 93, Phum 3, Sangkat Srah Chak, Khan Doun Penh, Phnom Penh,
Kingdom of Cambodia @&+855-23-232-051
O~ RVZEHF ./ Building 3, Chiswick Park, 566 Chiswick High Road, London, W4 5YA, United Kingdom &+44-208-849-5558

(078)232-8018 FAX(078)232-8051
(078)232-8018 FAX(078)232-8051
(078)992-6500 FAX(078)997-0550
(03)5931-3700 FAX(03)5131-5700
(06)6206-6751 FAX(06)6206-6760
(092)474-6565 FAX(092)441-4440
(011)241-4647 FAX(011)241-5759
(022)716-6651 FAX(022)263-2049

(<< T e T o T o T < T < T < T < I <

WEIRBY 2 -3V 2021EE Vol.18 No.2 B@B836S

(FK4t) HASHBMIREY1—>3> T651-0072 @WMPHPRXERER1T84—78

(REXTT) T651-2241 @WPMARES1TE1—4 HASHWBMBIBEY a—3Y BfBEFEL 42— (@HEBEY1—Y3V RRIRERESSER)
2 (078) 992-6527 FAX(078) 992-6504 https://www.kobelco-eco.co.jp

(REZ8) REZER/ITEABEY FE/MBE2 SBA-IIES COTH SBRIL RGITE BEZ2 EER7% BlEEs MRBAE

(F17) 2022438 168E0R] 2022437248% T F2ORT(EEMEGSH) (FTA) BRE (EIRIPT) BBENRITEEN S



Wiz Ja—-2)37)



