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In the polymer chemistry where development
of higher quality and performance polymer is
booming, there is a growing demand for equipment
suitable for processing more highly viscous and
higher temperature products. To meet such users’
needs, we have developed the “EXEVA', the
new type of film evaporater for handling such
highly viscous liquids, The "“EXEVA™ is capable
of removing solvents from liquids having ultra
high viscosity (over 10000Pge ) and has many

design features .
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The Grinding

— Ifs introduction and Topics—
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Toichi Taniguchi

This is the abridgement of the lecture given by Dr. H. YAMAMOTO. General ideas and
principles on size reduction are introduced, then the comparison of grindability between wet

and dry grinding is discussed.

Size reduction has some limiting size which is decided according to grinding methods,
crushing and grinding equipments and properties of solids. Some procedures to overcome

this limiting size are described.

And mechano-chemical effect is explained quoting the experimental data on the crystal

structure change of calcium carbonate.
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Fig. 4 Comparison of various wet grinding mills
(a) Ball mill (b) Vibratory mill
(¢) Planetary ball mill (d) Attrition mill

@DR =V I VT L HBFE, MOk 5 ABETULME
TLERA. TNEIEBENE 7°7 X U-IRE) 3 v(O)TiE, »»
R BTN ETUET, Sphreedieinsd L, #
TA7OEENRIVERC Y, Fd TEREC B E
HET, INDOERIOHHEEL LT BI20DKiE, A
T4 T CRMIER R 5 %, [EfE DUNT, B, BEEARL
DAHNEHCE L5 $T5C & BRETT,

3. PREFRORR

BRI U AR LS, BRNCITBRRS D &
To ZOMEBROBERAE 25 &, — D3RS EIE
Ry, &5—2iFoflichs LB nET,

B ACEE T ERE LT, HoEEERcER3
LHZDODENRBTFOLNET, ETRTHPR A NVE ~%
RO AERMETLTL 52 LT, BRI EFTMET
203 ERIT AR N, BTFOENEL TCNEEd, F
59 % & —(EA—EDORTF M 2V F — 2 F R
BETLTCEES, RHEBERWI & TTh, BROETE
EHIWRITFA e RAERENTL Bdic, HEEHRN
TECLED Z LAY ET, FlTFRMnnss,
MAECFES>TAT 4 7OMET O THEFTLUE 5 HE
BETET,

DERCEN MR A VE -5, FERCETFICEGEIN
BRIg->TLKBZERBTFONET, BREOER AT 4
7 DOERECHEHAAGET B &, FORBERBILSbSb L
HbDERY, TOMEF v v FINLBFIH L TEES
HEARFCE AR RD BT BTN L RIUER BT ER
BLRTLRBDT, bhHEIAETHRMINDE, =0
7y ¥a=Y ZHEKNBE TR 2 vE - T ioioZ
b ET,

hroRcERT2ERE LT, EogEnHEc
RoTEET, ~RCHTIESHEBETHY, ZHICE
BSie D BRI D 3B L, SRS OEST s T
v PN o TN i) BT, RO AE RO vl
ETRDE, RTPEEABECA->TEETMD, BT
BEREBL Y, ALZAVE - ML TLRRmTE7<
mOET, Thabb, BRCBERTANVE -RAXL

Material

Product Product

Classifier

Classifier

Mill Mill

$56  PAEER

Fig. 5 Closed-circuit continnous grinding system

B TT,

FBTFOMEA S B &, HLWEEREN T & CRE
TR VE-BEEML, BEHKMAMEINE T, Tk
PERERETIEET, ¥, TH3VE-2RRTREICE
Bah, NFREOBEEENDLIDENT, 2 H /7
SANMRBRGELET. COADr S AMERER
RHET T AT, —ERRINETRERERLL 220
TR EETFIC A DUBRBESERRETLENE T,

CDLSREREYR S, HRERAELERT 2 HFES
LT, WAWAEBFRD—Di, EREARBEHHRRLD E
To BRRAORRICEL R FHROBEAT L 2%
NME BB DHEROET 2B D ¥ Licts, BHRIETL
TEHWETHREIC R I FRTEEIRTAZ &L X
> T, ZOHERDETEEE<HETT,

EGEAEBR RN, BT T & 2 DB SR AN,
BT R D TR A S o, BRI LR
L, BUBEcER L Ed, 2L TR % E UTH
UL, ED L7k b b it Bk b i 45e L T
W YRAF LTS, BSEIRLEX S e L
L AN B BEIRIC & - T, BRMERTER &
BIBHEA S D 349, :

DOETHVHEFEOEENRELDNET, AT 4 7DKRE
XM B R BELID, AT 470 EBY EEC LTV
i, MR A AVE 2R AHRIZENLETL, B
ZNVE~PREL LB, BMTFOBENRLONBELD
BHER LS AIBREXRRTEL L5 T, EES
D LD IR ER Y XD, BEAEEI DL
BARY =T 5 X BHFETT,

e E AR Lkl i, 20X Itk
E 2 RERLEBNETR, ST TOEMLES Y LT
WHEER I VE, EHITREEOLCERIREIETCWE
Lite RBZEDRT ~VORZEIL VDL D LE L,
EEANCATD R A OEB AL L Th B DT T b,
WD U e BWE Liet, HHELT —FXIZRE
TLNERATLUR,

T INVHORF OB BN E5H5ERL 0 &
o ENRDOBETIE L VOB TTR, ERXOEE
T MR A P LT, BB R A TS Z & A8
TEET,

B BRBBOBEEIIR, BEEORTR, KEFHE5 Dh
TR ~VTTHEDN, HHWVWET T VETEDONGE
TIMEHL 2L 23h Y Ed, WHTLNE & EEIN
ZBDT, ORI LD ETL, TbsBEOMED
B TR TFRENREL MBP2RK[IVEI D 35

Vol. 38 No. 3 (1989/12)

fEH Sy T 2 R 3



100 T T T T

S [o

= o

L -

Z Air
£

3 -

g Butanol
R Hy0

Methano! T
H20/Aerosil

ArTmEuMG pLILGLL UL L
T

1 1 1 ) 1
0.2 0.4 0.6 038 1.0

Grinding time (nin)

6 EEROEIMIDS K OESBEE ORI

*ig. 6 Grindability as a function of medium

BB E ORMA SRS T T BIFIAA -
CC LI X DFABEHRANEL Y, 7oy a=v S HENR
X3, 55V, BTEEMCEEEEINEREL
CRITFHREALEIRD L WIESLEX T, WHHER
RARCOBRBRICETIRAZENTEET,
EORIBERZEEAEL TR~V IV TCHBRLF
CTD, WIONLBKBOBRIBE & b IcBTFIR/ANEL R T
NETH, EFFTRIEBERID L IR~ vEFRek
FOERBENRE G, IBIKEZT v Y VEEBEEEL D
YEBEE LTRWA L, X BREINRTL b, Bk
FOBBAE LD Z L& - THREENRED - TL B4
e S

XHEEHAWS —ZR8ETRTTD, K3 vifEs
CRKAZBBLUICRR TR DM HE T, O
DT = 2ik, AT 4 7 WP OFERL EMEARATIE
NRB D ETH, WIORLEEE 2 Ve ANEEBEYEIGL
ehYy v r IREEECT - LEERAERE LD, L
I T—D—DDF — Z I FNFNMT LI KBRD & D
C, —HRy rOFEXET b FNTHRMIKT & WHEE
RTCEBOLNIT -~ 2T, CNELTHEESBWE TR
ERHELE TN, FD B THRMERC 2 TLE Wi
PEERL Mo TWET,
LZANIRADT — ZIIERNE>TWET, oD
F—~BDINTR T - 2T, Bbte ANT, » 50
FELBEy POBERBETY 7Y IL, FERE
DTRDY > 7Y v JRel & TR AT 5, FL Ty v
PV T UTCTERERT Do A HT ~ X BB - BT
~ME PR A ST EE T ~ 2 2R, FRUEIEEED
BETo DX R HETEH 17 2T, ZOF 2%
DL, HbOIBEOKEE T 5 LNREBRCELLLS
CR22b00, B CRRLER T 0o E B
RREFTT D0 COT — ZNBIRE L ERPBRIERE D
CRZET,

BB CELENT B0 B3 R DBENF T ~
RBINIEF R > T EF, CHNEERLAEANRRE S
» P AT =Y IR IPATWE T, BERIZSRE LT
NBDEILAHIEEDTT AN TCIIREDOELY DT R

(X10%)
4 T T T T T T T T T T T
g ©
- o -
ob ’ °
= od” o 4
5] a
= a2 1
L AA
o
] 0 -
R R s ]
=
@« c? s a Repeat of Pot-Opening for Sampling
L,L':?, Key »h% »P % N rpmn 1
‘3 I g [ o 30 24 10
(= ¥y a 45 60 G5
w E A ° ° ° No Pot-Opening Throughout Grinding
1 EA‘o: ¢ o - Key yb% wP% | Nrpm | 7
Lo ° 45 60 65
. [ 60 G5
°
Dry:120°C, 24h
X Raw material{SS-30)
x
OI L 1 . L L ) 1 ) L ! !
0 20 40 60 80 100 120

Equivalent grinding time (hr)

BIE Ky bA—-7=rIHR
Fig. 7 Pot-Opening effect on grinding

BHSPBRCEANTE E T, DDDO7 ~ 2%, WHiRP
T—ELEXET o), BRI TRTERRFL
Y, FIIEy FHOFRCEENDHKSNBEEIND
LLTY, ¥y rOHOKSBECIZBIRBEDT, b5
LEAETLAEEINAR Y. ChieALdbE o7 — ik
Sy ¥ SECERBEEALTWADT, BEHETL &
Tk o CHDLEG LB UKD BNEMEN TN D, £D &
CABEC L ABECIHAWHAEELZBNTWS L 5 TT
M, Ok IEBESKIE X - THEEEOEMEREENE D
S TET, BHBBRFRICELRD, ETLARADLET, W
BNAEELE L, BB RAIoME L DR e o ME
RET A L CHRBERZ TR TE DD T WAL R
> TWET,

4. BREMmEOEE

WEE CHRRADOEEY LT &bl T3, BETIX
F7 3y HTFORTIRD SR TETCNE T, D
DEGEFRO—o & U CIREEERERS D £3, BUH
B OE A BEWCERL L - T, FOEREILSRe R
INE BT HEDHLTWLFETT, ZOHFETIIFE
T02~03 ym DAE IDRFNERINE T LFEE
BEEEACAG L CHRE->TEET. ERELEETS
HECRTFOETEIL L - TEEBINE T,

ERBARBREND FEL DD 1. RS BEE
LB IR BRI A BE T I N TR BT b, F
595 LFHRN L MESHT, BEEEOEW L OISR
BENT, WEEDORWHFIEFEE M- BlREnd, =
DD RBEENRLD T,

BEAMRICHT 2 5 —20ELHIX, Bl ERKeic
ZBEOLOR BETD b, Bahmdd 0Ttk
X, MDhb—HCBETRBRTEE, BRAOTEREL)
FLWL DTN END Z & TF,

LarLZnb iy, botBHWTAT7ELT, 73
VDS D Edo BRI DWW T BI DS EED 7o
EBWETS, (EEREEAEE XN LMBTS AL/
FIANEREUI L D RS DTTR, ToO—FEETS

: FR Y Y R

Vol. 83 No. 8 (1989/12)



100 T T T T Iy >

Time (uin)

Undersize (%)
Z
T

ol =8t -
04 0.6 1 2 4 6 10 20

Particle diameter (um)

HOE REESTIORREC0 ~ 1 BT

Fig. 8 Particle size cumulative distribution for grinding time

X103 5 1015 30 60 (uin)
20— ———

§

£ E10E

o MR ERE R
E ft, (BE TH)
& Fig. 10

Change of specific
surface as a
function of
grinding time

()u“' 1 [ 1 | !

0.1 1 2 4610 20 40

Grinding time (hr)

ERDE DY £9,

7 AFT7OHESIIRIEY 7 R DEBRTY, By I R
BEBDITY ~BH T ABERNBDTTR, Y -FHTF R
EEROMECRD EY Y 2O F T v LABRADIAATH
¥4, ZONafgA e KAAVEBEHE TRE LR
b 2 Ed, Naf v Dr ALK A4 2A
L, Na /4710 K 44 YDFENRA AV EEBKE
Wo & ZAHNERCTE TWgEEE Na ok & X DEE
o7ze £ TEMTIRBEBRIENEE T, K 44 ¥R
Na £ 4 YDA o TWIHRWEEA BEP ) A DALz &
D EdT, FLUTIZOWPCEMBETINR M0 E3, ¥
Y B OB EREIG I B LIRERELEST, 2505
SOHCKTER /=T 7 ADMETENDET, £575
LR E D E WS Z ik FT, FlZIEK A4
DRV Na (4 XD A A4 EH/RNZN LI A4~
TEBTDHIENELZDONES, £5 35L& v ) 1 DB
BRI I D3I 0 7 A DBRENRE L ¥ 3. SHBOFTL W
MR E UCr 3 hvRREBE A B U D DTk R &
BuwEd,

5. *AHB/H5IHILBHE

MRERCELCb R bBREeRT 5L, Mxbhik
W 32X - RETFERECERE IR TR T, EEEHE
FEREENEILLCL DEBE AV /7 I DNVHREFEA
TWET, WAWARKTFOEMEREDL > TET, AITIC

100 T T T T

Key| Time(hr) |-
0
1~6
12
18

|0

Undersize (%)

04 06 1 3 T 20

Particle diameter (m)

BOR HEETAORRZE (1 ~ 18R

Fig. 9 Particle size cumulative distribution for grinding time

10 30 60 (min)
T T

g

1 BN1MHE

BT ANVE—-D
s

1 Fig. 11

Change of
accumulated

Accumulated energy (kJ/mol)

L PR | 1 PR | L L
0.1 1 2 4610 20 40

Grinding time {hr) energy

BLUWEEER -5 & L RATRER e » TE ¥ T, BRE
bolkl, BERSENCLEENED 4, ¥ BEHRERHE
PHIEMEALS 5 OT, BEREEEMET LY, BRC LT3
BEEIEALE T, MINCE L 5 & ORI B
Lich, ¥Rt R A ET. HEZOBIDZ
EBNANAHEINTNET, B TE o7 —2% B
BELTIDFEL Lz BNETD,

BER DOEARERE I M hH 5 TR S pm BEOCER
REBHNVYY 2R Lize REBH Vv v b OFERETE
ZIEANVFA b, 77ITFA4 b+, 754 +OZEERD
D ¥, RARCET DL DDORELSMA VA T ORE&LTE
Thh, UhbEEBEETIEI VA MIRETT 72F
A MRBEREM DT, BREETCRANTA THDBT
T4 FANOBEBIER XY, ERTTEREEL D
ik 4500 bar B EpFEHLER D ET. UL, &
AR EREBRT AL o TT I TF A TAD
MERIEEE Ui, :

B, JEARET L, 300 <HWETCIRBBRIETL
TnETH, 1EEEEELLIELASETLALLRD,
6 Bl Lo SRR IR MR ESTINAREWT S £
e Uk, SpmsEE TwWET, MESHOEL TR
Bt <\W0T, BETHRLLEREROF(TRAOMN
HE10R T WHE300 % BE 2570 H D EERER
OEIMIET b LD, SEMBEETIILASELIE
, FOBREFREBERBECEI L CONE T, 0%
I EREREIIDBETILIZ LA ERAUL DWW E Tl - T

Vol. 33 No. 8 (1989/12)

TR v T Y 2 B 5



£,

DX EBAEEBEDLION L NDNWEELT, B
FIE > TCNBL 3 VE ~, BERELILF — %> ThH
Lo CNITBBERHBELHETHE L THISZ ENRT
¥ET (BNRD. BERIET LT 0 HBEET TIED
FNZxVE -DERIIALNERAD, BRAETHIC
RB0FLES I AHRBICEAL, 3RMAETCEA
TR L TCnE T, B A VE —DBEMENBIITED
AND ZEERBRTBONTTH, CoMmER, BAER
LHEE o TGRS E D o T3,

XEREITC & - TS B F OfS SR E x 07 L 7z
DOEI2RTCTH, 1000 BIBDRBREETEINVIA T O
ERBOLCHRGEECLERILVERA. LA
BREHIT B D RD B300BE D, Ay 4 +FOEE
WA L, X-ray 727 » R L TN B RS 4
MU TCE ¥, SHEME bR/ 2V —
FRECHMLT 2 DfEET A0 TR, RTFER
EL DEHER, ThbbRTFELE L TRTFRCERS
DT bDEELBNET,

WSR2 3 A BE B bbb Xray 7EA7
7y ATBEICHS L, BRI 7 9394 P OFEEREHNE
1ET, FOEGIIDBEEME b L, T A ME
BRLTCEE T, 3Thkh, TENT » AWTETIBIC
PR ANVE —REEINTLSDE, TOT7ENVT 2 M
7T A4 FOMREEBLEL-T, 77TF 4 FREL
ANV A RS TWE T,

XHRBWE BTHET I A T DERBEIL 125
HEECTHEARERY, TORBIERERD £3, BRI
B A MITETFENL, Xray 7207 > XA BOEMN
LI TnE T, CHIRMEERBC L > CER LT 72F
15, FOBMLLNIMB I VE~C L > THRTE
LEBILFO—EHRBUI VY A FCHEBEBE L TWS &
ERIL TWET,

DEY, BBHLIAFTCZRINVE-—RNERIND LNV
A PNDBT 7TF A PAOERNES, EEEE
ERANLT ANV ~RBBZ I VY -~ EEbsTWBED
T, EE- A VX ~REBILTEES, BRSNS
D=2V F — PR TOREICER INT, REBEN A
B IV EL->TEET, SBTHHER O
VX R E B LERBEN D TLEVWE T,

CNASEIR L G LT WA D TR RWA L E L bE
To BI0B GRS TE TN AR L, BI2R TR
BNR7 7T A PEBETLEBNZERUTT, 28T
Y, A7 3 A VHAREHEBREAIGEL TS 0T
Tt BoThWET, bbb, BEOROBEDOER
M &b W TR EMS TEESL, X Rk&ink
FREBEEZTNET,

2
© | #12m
PRSI VRO
AR OBERFZE( L
104 , . . Fig. 12

0.01 1 10 Change of ‘gas
composition in
Grinding time (hr) mill

F AR I VNOSHER DO RER T 2 BORRE a2 Rl
5, MISRRCE L abi ) DO RBYRBNREA L
AL TONE, FBBOBEZEL DI TEEEEL -
TWE Lize T FREICHB 3 V¥ - RNEEINH
TWL DN, RBANVY Y LA ORE « ERREREZ -
T, HBBCALIOERE LTS LEbNET, WD
NEL Ty, BETREE RN ) AREOEMRE, 5
WA E A R T A ECTEETE 2ER 2 D/
I A VIREEL WD ST ¥,

t 9 U

ML, F0Eb ) OFHIKC L » THENEL > TE
T, FOWDETIOEXENS ), BERLCL-T, ¥i
BErN-FHES BEBEM LD ELTWAEERKEW)
L5 b O THORRE, WEAEDLY ¥4, BWN{ENHE
BRABEREL Ch, TOEMOMEEL T2 E&EHE5
LT B EBOMEERAE L >0 D ONAKE LT, FOEECH
A &5 A EE L hE, FARBR TS - TL %
DOYRER+HRIET B Z LI TER VWD TR Wh L
TWET, B E UTRBEIHFO I BOEEE LT,
BT A7y I v T IR~ REEREE L TWE
7o

[&E30H]

1) /NEFPREIR « {kEeEfE, Vol. 28, No. 3 (1986), p. 51

2) $ARFIR, RIFEZE, KEEHE  WETEAR, Vol 20,
No. 2 (1983), p. 26

3) {WETR2HAR « (CETREOEBIOMRATE, p. 62, EHSE
& (1985)

4) JUB=ERR : ¥Rl Al p. 168, 3EELE (1986)

5) {LHETRHER  (LET2OESROMRK TS, p. 66, HE
& (1985)

6) ERE, HmNET, KHEEZ : B, No. 32 (1988), p. 12

7) UAPER, BRIED, BE® : £EP%, Vol. 40, No. 4
(1988), p. 188

& BIEROFRLBCONWCESTRCHDODREFELTH D =

S

-~

TR v T Y 2 B

Vol. 83 No. 8 (1989/12)



s iR T — Rk B B ERE

Introduction of New Machine in our Factory
—Avutomatic Dished end Grinding Machine—

(1B 58 2 Bl
H

Hiromi Wada
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¥/ H

Mituru Shinkoda
BB R AL

s M

' Keiji Hashioka

We have been manufacturing stainless steel or stainless clad steel equipment such as
polymerizers. Grinding process is very important for them because they are often required
to be finished by polishing or electrolytic polishing. We have been using a grinding machine
for both cylindrical shells and dished ends made by Farros Blatter in Switzerland.

Our grinding machine can not grind such a thick dished end because its knuckle part is
covered with very hard oxide film on the surface which-is formed during its manufacturing
process. Automatizing of grinding is needed very much because the environment of its work
is very hard for workers. And also its automatizing will reduce the time for delivery and

stabilize the quality of products.

This paper shows the development of the automatic dished end grinding machine which will

soon start operating.
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Fig. 1 Constraction of the head of automatic dished end grinding machine
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Production of o-Amylase by The Solid-state

Fermentation Using Urethane Foams as Carriers
HABRRE AR

VAN S 13

Tetsuo Kobayashi

The useful microbial enzyme like a-Amylase and Protease are produced by a solid-state fer-
mentation and/or liquid fermentation. Solid-state fermentation by using molds and mycelia
has been utilized to produce these enzymes.

Agricultural products like rice, soybean and wheat bran have been used as a solid-substrate.
In these conventional solid-state cultivation method, therefor, it is difficult to performe on-line
measurements and to separate enzymes from microorganisms.

In this paper a new effective cultivation method of Aspergillus oryzae was examined by using
urethane foams carriers impregnated with liquid medium as a solid-substraue. Namely, the
production of a-Amylase was studied by changing cultivation conditions such as the initial
concentration of liquid medium, the moisture content and cultivation methods. As a results,
we have obtained the a«-Amylase up to 10 times as high activity as it is obtainable by

submerged cultivation.
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Fig. 1 Comparison of the new solid-state fermentation with
urethane foam carriers (UFC) impregnated liquid
medium and conventional one.
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The Effect on Antipenetration Characteristics of
Several Pretreatments in Fluorocarbon Resin Coating @

TATBAZE AR

Koichi Wada

H N # =
Toshihiko Tamura

Blister generates on fluorocarbon resin coating film formed on steel surface caused by a

percolating solvent such as water.

We examined the effect on antipenetration characteristics of several precoated coupling

agents.

This report describes the selection of effective coupling agent and its direction for use in

the pretreatment of fluorocarbon resin coating.
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Table 2 Results of cross-cut test
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Fig. 8 Results of measured tensile strength and water resistant test
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Filter Dryer
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Takao Hongo

Recently multi-purpose plants and equipment are required in the fine chemical industries.
This paper briefly describes our newly developed apparatus capable of filtration, cake washing,
drying and discharge of the filter cake, without getting into contact with atmosphere.
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W.P.S Expert System
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Mij:uru Shinkoda

We have developed the W, P. S, (Welding Procedure Specification) expert system utilizing
A. 1. (Artficial Intelligence) technology to assist welding experts and designers. This system
is an effective way to ensure the quality of welding, especially with regard to product cost

reduction.
We hereby introduce the detailed system.
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Fig. 5 Output example : Overhead 3
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Hydro Scrubber for Digested Gas

BB AHES—R
ya) B
Yoshio Ishii
E & i

Susumu Hasegawa

Digestion gas is generated from the sludge digestor of sewage plant. High concentration of
H,S in the digested gas has been the cause of hazards such as metal corrosion and air
pollution when burned. H,S removal systems using chemicals have been mostly adopted to

solve the problems.

However, these systems present another problems in handling chemicals and equipment
maintenance, and increased operating cost as HyS increases. In addition, the existing plants
have been overcapacitated with the increase of sewage volume in the urban area.

Shinko Pantec has settled the problem by scrubbing the digested gas using sewage
secondary treatment water. This is to report the outline and operating data of commercial

plants now successfully operating.

T 2 om =

TFAKILIEE OIBTRMA LR A B X, BIRO B IERCE
T35 LBABRED 7T ~10EBOME 7 2 3FET 5o
B1RD TRy 2 O—BH RS L BERER LR T B
{bksE (HeS) 1%, &K 2000 ppm & H#EABEBR TS
52 TFARAEBOZMERGENSFET S HeS BEL
Hli % LARM IR B Th Do REILDIEAL T X & BRI
M CTHERIT B &, HoS 1% SO [ LAKELR A3 2287
ED s, B W R 2y 7 OBEER & L3 B et b
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BRI LBy 27 2 AL FAINTE 2, LaL,
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BREIEMO—BRE -0, My REERLFEAFBE
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DORMBADLEENREE D DO b, S TIE, TADK
WEKERALT, EEryr 22T 520ck-T, =
NEDOHBERBRTXDL 7w AR, EAR/BE L
THAL, HEE CRIFARMEEXHERL Thb, ZOKEE
ERBOME & EERREO -4 WET 5,

1. H WY
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~Y Y ~ DB RER T AL D E LT, KA THED
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P=Hax

B1 R MY AESRES
Table 1 Component of digested gas
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G/ %)
N2 \ 02 Hs ‘ H.S
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~2% ‘ 0. 01~0. 2%
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z D AEROBE T A D ' VHER
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MBDIZEDbhb,
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CEHL, ERARMBET LD A vy M L 5ER
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Fig. 1 Solubility of gas in water (Less than 5 atm)
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Y WME7 7y B 2-R7 7>
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ARAH B 1o, BTHOBRERCHEL, ERKC X
B537°Y v I CET L2 pH #EEL, BOHSEKE LT
ERFAT 5. T, BEKOKEFEECEHIET S
ORRRERHBL, —HBr A —N"—-T7r—-X85,
2. 3 ER#ER
1) b7 Ao E
HoS ¥k, 50~230 ppmo i CEH L, FHuseE
i 150 ppm L KWEETH -7z —F, CO2 BEEIZ, 31
~34 %DEHTREL, FHEEIL3B3 % TH -
2) BrEFHROHW
BT ABEDOWELE (), B2V, FEDDOEEE
E (R) BRALTEHL 7o

_(Q1Y1—Q2Y»
R=( AT )><100 o

COg, HoS BISADRMNE, WREI/NE L, fElE{LD
e LIRS D E LTI ERAEDND,

100 T T T T
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< 6ok 4
=
§ 40F . E
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Fig. 3 Dependency of CO2 removal against recycling
water rate at different gas flow rates

100 —————5=% g
L —°"a A

/AA// A//———

o A
sof 7 . . i
A . ~——
s 75 2/min
o

Removal (%)

G=
44 G=100 £/nin
- a G=150 ¢/min
60: o G=300 ¢/mn|
50 100 150 200
Rate of recycling water (¢ /min)
4 HeS BrEsIR

Fig. 4 Dependency of H2S removal against recycling water
rate at different gas flow rates
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LlEE 7%,

3) COg BrEHE

BIRCELRHTD COz BEHFELRT. BIRX
D, COz BEEE60 B LEEL DO RMEER T,

HAHE(G) : 100 ¢/min

Q1M; =QsMo !
M; =1-Y, PEERAKE(L) ¢ 85 ¢/min
My, =1-Y, 4) HsS Brshi
Q2 (Y1=Y5) BARCHARETO HoS BREFRELRT. 4B
7 =(1- @)% 100 = (o x100 () D, HpS Bk 85 %1l L4185 fed DA T
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Table 2 Specification of Hydro-scrubber
pCP DSP 80r 1
< a0
Commencement of service ; 1987, 3 ~ 1988. 3 ~ N /e/o 2 -
i - 60F - ./ 4
Location } Japan i Japan é 2
. PO — 5
I ) 40F T B
Performance 1 Decrease of gas volume Removal of H;S in gas 5‘ / ﬁg‘téf]mg Make up water (¢ /nin)
E Decrease rate : more than 25% | Removal rate ; more than 87% (&} ,’ (£ /min) 10 20
: Decarbonate rate : more than 60% 204 100 . A E
Design {1 te of . T . 4 130 ° A
SIgN oW rate O i B
Digested gas | 300 Nm3/h r 800 Nm3/h o ) ; | ,
Specification of equipment! ! 400 600 800 1000
1) Scrubber size | 2500¢ x 68004 i 4000¢ x 6800 Flow rate of diffused air
material | Carbon steel +FRP lining | Carbon Steel+FRP lining =5 ﬂv?&%”"ﬁ%?@&:?)‘%ﬁ*%ﬂ(%@%@
i X e

packing i superpack-9P : 3000H superpack-SP : 3000H

‘ Fig. 5 Dependency of COz removal against
2) Recycling water pump | 420m?/h X 20mAq X 37kw X 2 sets 1560m3/h X 17mAq X 37kw X 2 sets

air rate at different recycling water

3) Flow meter for gas Ultra-supersonic type j Orifice type rates
To gas storage tank Hydro-scrubber
F 72 CO2 BrEEMN 60 %1l k& in b &t ' /]\< Seal tank
’ Tik, HoSHrERE, 959% Ll bafnyn  Fromdeetr —= To deodor unit
2o . L X
5) BEESE, b LORRAROME Make up water Gas seal valve — i——] dd=— Air
WAL 2 %KY 5 &, TRBbKo pH oo Stoner -
1%, COz, HoS Wiz L0 6.0 L FE T water
m YYVYYVYYVYY)
BT+ 5, ZOERKAESIRET L4 pump Recycling water Recycling hasin
B RN SR L 7 D, EUREE 3 5 tehE P
ERELNL A, COs iz 13% Overflow

BTETET LA L 55, BSRCE  HOE BRER BHRYA7FA07m—v—}

KlgE, ki Vs KB D B8z S\ T Fig. 6 Schemafic diagram of DCP and DSP

DIERERT, ZBEBEK T LY EBRAKD

PH i3 6.5~6.8% TE{EL, & A BEIUSEENEIE L 72, 1) COz BrEic & 5 /7 2 BWHAL 7=+ 2 (DCP)
FRRKELD & BREJED BER KXW L2 b HABRBEAL, FREY 7% 959% B L7
Do TOZENLUBEDORENE, CO2BrEEE0% 1E v 7E¥HZExHMETS 7 rvRT, M HsS

BB RBETIT - 2o 2395 % L ERrEIND, XHic, CHy BEOWINEIS %
2. 4 EREREANORIS BRI EMDBEILT %L EERL, BAARNSD O
A ay PERBRERALEONIAERC Ry -7y {bF RFEEENE, T500kcal Bl EEAY, EERED 20 9%
(’ T ERAZ % L 2 RARBRRT 2 RICRT, P Eo¥#aEsind,
1) T REEAERN ) COo k=60 %Ll EE 325, 2) EAKFBERE7Z22x (DSP)
(1) F2FE&EG 100 g/min—>LV =0.02m/s L F Hinft=e 85 % M LA HiEEL+57m+ 2T, DCPLY
() 7&BK&EL : 85¢/min—>L/G =13¢/¢ LI E b DI EBUKE CRERATEE T %o (IBEfIc COs 2%
(3) wfak&EL @ 10¢/min—>L,/G =0.1¢/¢ LI E PRI, TAELBELTE S,
4) ZERE Gi:400¢/min—>Gs/G=4.0¢/¢ LIk 3. 1 MARBOERMLRE S EE
2) BRALKEIEWEM ; HaS Brk=85 %Ll EE T 5, BORCKEERMBOEE 7 v~ — %, BIRTIE
(1) FAFEEG 125 ¢/min—>LV =0.025 m/sF Mt %E /R, £72, DCPRMAEHE 11, DS PHME
(2) PEBUKEL : 80¢/min—>L/G =07¢/¢ L1 EBEE2 AT, RIE, SH—EHREIICHT 5,
(3) #Fhta/kEL:: 10 ¢/min—L;/G =01¢/¢ LI E 1) Ebr xR%#k
W =5 Ga:400£/min—Ga/G=40¢/¢  LLE L7 24%, BERISEY 294 ¥ XD BIEL, Kk
3. kEkFsE T LD EANCERL, HEHOBKIEL S OBUKIC & -

A wy MC L ARBERLSEBNERNFIZT, T, FEEME THEEK & B X < Mk LR~ TR X
Kot Maatm L, 198745 300Nm3/h oF %, £ N, BEHFIVEEL, BOBELEY2I 4 v ~Ed,
7219884F i 800 Nm3/h ORHEOEELIAL, SHC  HAOKEMIL, S—IBOEMSZELED DD, £ 7
EoTWdo 2HORME, FARBAMEZENE LAE rmvvrvy 8o BEAEE (X—/1—y 7 9P) % il
LR EREL B E L2RET, ROL D HER L, BokSEAiciE, KIX P20 T5-0cT) I 2
Eirk, —~ ZEERT T B,
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Fig. 7 Operating results of DCP

Flow rate of digested gas (Inlet)

gas volume (DCP),
300 Nm3/h

2) TEBR/KREE
HRADEEEIKE LT, ZRUAEKE R P v—F0EL A
%, TEBKECIEL, BREY TR v~/ Ik

U T BN Bk T %, BN TH RS % B L 7z K
i, IKEEA R L CERKECRES, ERKE X, K
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HoS o—ux 2 bV v v 7 X85 Lk, fidKkee
fUTKELRMERT 2. —F, 1BERAELDII, BEkE
OHFA ——7a~ LT, BB~ EEER, 2 Yy
vy Z U Rk, BEORERBTMEL &, AR

NHHECT B o
3. 2 DCP#i# DSPREOCEEHER
3. 21 DCP®EM

DCPREOEGERO—FEETHicRT,
1) By 2FL8& & o BE

AL 2k, 13F 2R RERIER L, BELT
Wity ik, BROBA—BIHIEE L, BARK
ik 280 Nm3/h £ cHsa L, s |#iEcik, 100
Nm3/h ¥T BV Ui, It 72D FHFRERER, 220
Nmd/h &% -7 —J, COp YEEIX, 36~38 % L&
HBEGHEY R U720, HoS #Esix, 120~200 ppm 0%
ETEBL 7oo HaS oFiuEE, 160ppm ¢, F1XK
TR Ui — AR e e & i U CIRIBE T - 720
2) HABBAEILOMAERER

EIRCDCPERMEOV X BRAOMREERER 2R
R

(1) CO2 BrEHFE

Run 1 i, L/G %31. 183 FEHEDL. 3L D /X
7, COz BrEEIL60.6 % MEBN, TEEDE0 % %
79735 e, FRAEBBAE20 % L EAERL

8 6 4 0 22 20 19 18 16
Time (hr)
BEE1 EE2
A ARRBAERE R RA R A
Photo. 1 Photo. 2

Equipment for HpS
removal (DSP),
800 Nm3/h

720 —7%, Run 2 Gix, L/G, BKENLCHEEL D
HAREWD, FEERKD pH oEELIEH <, COs Bk
EHRIZ 70 B Ex B, UL, TEBKE%R Run 1
Tief&ik 35 &, CO2 BREZE 60 %Ll L& HERTE
otce ks, COg WBEX, HRIMERBEI CHEHE
U7z EEHIE DR, Ktk gomH »y ¢ COz i,
HAFEROEEICER L CEHT AERYRL, LV,
L/G oBERATHDHZ L HEERL
(2) HeS BrEmii
L/G=113 o4& (Run 1) ©txx %, 98 %L Lok
EEZNRELN, FRAFBEROEECLBEINT, B
HRERBEEEAEZR L, LrL, BERAELERT
B, FAFELR HETH BEEEHLAHN, L/G
ENEETHH T LR L, 7k, HeS B,
BH 3 R4t 8¢ED HoS-NH il as CRIE L
7zo
3.2 2 DSP#fH
D S P&EoEEERO—H% 5 8 Blic R,
1) Hbr 2 FEER L RHBE
HIE7 =1%, DCP fie RfEnZFEEER% &L, 700
~380Nm3/h o#HFTEH L, R4 &1k, 600Nm3/h
R BEREE LWV UEW BERE -7, —F,
COx BEIX, 36~38% LRELBELH AR LIz, HaS
W, 300~600 ppm O TEH L, FHwEEE, 500
ppm L DCPREDOHEE LY LEBEILL .
2) HeS BrEoMAERER
IipetgERERR S Rz, E3XD Run 3, Run 4 xR+,
(1) HaoS BrEFE
Run 3 & Run 4,3tic fREFFRESEK 85 % MR Lo
Run 4 o L/G X, FEHED0.7L D SR 2

30 T e 7Y
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Table 3 Results of performance

Service DCP DSP
=1tem RL.m.N?... e . ) - - .
g »Rate of inlet gas Ry | 230 190 B 570 600
l‘é Rate of “’Cyc““g(x“/i’) 260 (L/G=1.13) 390 (L/G=2.05) | 560 /6= 098) \ 380 (L/G=0.63)
2 % M;ke-upﬁe;r (m3/h) ‘ ) 20 30 ) - 80 o 1 70
Elae @ 800 ' 1200 2000 | 2000 B
Lﬂ’i;” ‘Ma&mﬁmyyﬁgfmaamﬂé&;%g“Mamuﬁmggﬁgwmmomahmﬂﬁge
(b"v’ COq (%) 342 170 606 3 294 35.3(13.7| 70.9 | 2.93 385 19.8:77670;5 2.4"‘3778.57 22.5 53§ 7‘ 1'9,.
. st (ppm) \ 122] 1 5 9.8 | <0.001 | 159 18! es9 ;305 | 400 | 52.7 89.2 | 18.8 | 480 |58.5 87.8 | 18.8
é N | Tnlet Outlet #’f}jﬁ;‘l" Quer | Talet outlet\Make“P| Qe 'InletV!OthdleE?g‘v’g;:pr Qe ﬂ‘rlinlé{\Outlet‘hﬁ’:i:Ii =l
g«; ; pH | 6. 5| 58! 7.0 6.6 70| 59] 69 ' 6.9 i:,ff 59| 74 67 76337775778 73 | 69
; © | T.COp (mg/e)} JU R S P i - = . 20| 777 195 | 276 | 223 843 | 204 | 228
% ;}3 Free-CO; (mg/e);23.6 és.zi" 87 | 2.7 9.7 882‘ o 11.6 ' - - = 7;777, — | - - =
=17 s @E/éf - ; — | - T == f | — lsaz{367| s22 | 343 |s22 35| 3.4 | 32.4
045 (mg/) | 50.3 , 8.7 480 | 49 ‘ 8.7 48.7| 433 | 45.7'7" 33.9 3. 8| 320 73;67 73; ’7 321 813 | 820
‘ir;ee-s (mg/e)i‘<767.761‘ 0.01 | <0.01 | <0.01 !<o.01 0.01 | 0.01 I'o.m |; - = ?— == — -

bOTFEMEN. UL, KEtg®o HeS weEis,

HAFREROEBEFFL, DCPRMC TIEEBKEY
BRI L o354 & RRRER AR L 7

(2) COg Brz:EZhR

L/G /& \nwizid, COg Braczi 50 %REL 1 ED
Nkhot,
3. 2. 3 TEHRAKOZEH

TERRKIE, BEEENT COy  HoS 2 RIN L, TERME(L
U pH 5.5~6.0 F2pr & /e B SEHiHKkE & DIRRED 1k
BkeE L THWS &, CO2 HoS OWINBEMET T 572
Hcie, EBREREOLDEBIELT, SEWE (H.S,
AFNANH TR M) OBFBMENTFEEIND Z &AbHE
WA BTRBEOHEGRNPLE L D, DD, LESEBSY
FTOHII U7z COg K L pH %6. 5~7. Qi EH X+,
POBHFRF AR > THSIRBE b & £ #B51E LUz, L
AL, BT EKBEROSEE HeS 0RINE, o HeS
DOEMHAEY T S BRERMCEEY S22 D2 Licd i

B R 3 H,S mEEES
Photo.3 HjS analizer

D, EREOBYISHEIGE L TR -1,
G=30¢/e LT CHIRL T\ 5, %/, FKkEEHETL
BRI A Y > T HEND Z &
B, EKBRHRTHLL I,

FE R R BB BN D0,

Z D, Ga/

" Inlet flowrate of di‘gested "gas =
B I 600 o
=]
500 “
;-M\A-/\’\/\N\,U\/\[\I\/\/\J\/\A/WW\}‘MO 2
. J00 £
Qutlet flowrate of treated gas :3
- =50
Outlet concentration of H.S —
. B
«
jad
1 L 1 1 1 H 1 1 1 1 1 1 1 1 1 1
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Table 5 Economical evaluation
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p e e T e
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DOFMi % 15T\ 5,

¥ U
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(BEXHED

1) TACGEMERR GRS & 3 s TS (1984) 52 25
4 fREE A Hi p. 462

2) King, C. J.: ““‘Separation Processes’’ McGraw-Hill.

3) Sawyer, C. N, etc: McGraw-Hill, New York, NY, 1967
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TKBFREZLRERBER
Experiments on Floatation Thickening
of Waste Activated Sludge

B BLESE
SN
Takaaki Hirai B

K H
Hajime Harada

Solid concentration of waste activated sludge (WAS) thickened in gravity thickeners is dec-
reased inversely as the increase in organic contents in the WAS. In recent years, floatation
thickening of WAS has been becoming popular to concentrate the sludge.

The subject of the study is to specify the mechanisms of floatation thickening by the
fundamental experiments and to predict the possible limit concentration of floating sludge.
The test results shows the behavior of gas in the froth, including determination of physical
properties of bubbles such as surface tension and sizes.
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EEXAANEOHEN

Double-Deck Cooling Tower for DHC.

AN N
Toshiharu Kobayashi

Recently city redevelopment project is booming in Japan for the forthcoming 21st Century,
and district heating and cooling systems (DHC) are now being employed in a number of
buildings.

DHC of Makuhari New Town, noted for a large-scale DHC, is intended for supply of thermal
energy to Makuhari Messe; the site of the largest International Exposition in Japan,
hotels, business buildings and the like. We were awarded contracts by Tokyo Gas Co. for
double-deck cooling towers for DHC purpose in capacity of 8,000 RT, and delivered them in
June, this year. As compared with the conventional air-conditioning cooling towers, demand
is increasing rapidly in Japan for DHC cooling towers which could have large capacity in a
compact design and in reliable construction as well. The double-deck cooling towers recently
delivered not only satisfy these requirements, but also are designed to abate adverse effect

on local environment such as noise, visible plume and vibration.
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Fig. 7 Results of vibration control study
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Table 1 Room noise and allowable limits of vibration

Table 2 Fundamental generated frequency of mechanical equipment for
cooling tower

Kind of room | NC value | Noge fevel lyp vopye RD-1, 4CT | Generated RD-1, 4CT motor (30kW)
léadio (tT}Y)”StUdiO 11:11 8‘}2"’;8 gg"’gg 40 Freﬁufency of drive 25Hz | Bearing | Defective | Defective Del{ective
oncert ha -15~ o~ ~ shaft rolling
Theater " " Frequency of fanshaft | 4.19Hz No. |outer race| inner race| element

(500 people) NC-20~25 80~35 Frequency of spiral 275 Hz
Music room NC-25 35 gear engagement 6315 75.2 Hz 120 Hz | 100.5 Hz
Schoolroom Frequency of fan 29Hz
(Witliloué " ) NC-25 35 50 tip passage 6212 99.6 Hz | 144.5Hz | 256.2 Hz
oudspeaker G d
-2, 3, 5, 6CT | gonerate RD-2, 3, 5, 6CT mot

ﬁgflg;n}le_ﬁftel N C-25~30 35~40 RD 2, ) 5, frequency , O, O, motor (100kW)
Conference hall Frequency of drive 25 Hz

: NC-25~30 35~40 shaft Bearing | Defective | Defective | Defective
(with loudspeaker) Frequency of fan shaft | 3.50 Hz rolling
Home NC-30 40 Frequency of spiral 525 Hz No. |outer race| inner race | element
Movie theater NC-30 40 gear engagement
Hospital NC-30 40 55 Freguency of fan 20.7Hz

- tip passage
Librafy Eg_gg ig Rotational érequelﬁcif’ 9.9 Hz 6318 76.1Hz | 120.7Hz | 205.6 Hz
of intermediate shaft

Store NC-35~40| 45~50 60 Frequency of helical | 287Hz | 6316 | 75.9Hz | 120.9 Hz | 203.6 Hz
Restaurant NC-45 55 gear engagement
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TOPICS
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Production line of stainless steel equipments
is being reorganized
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Brushing up developments for both production
material and system engineering
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