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This is the °‘double-deck cooling tower’’ we recently
delivered to Messrs. Tokyo Gas Co. for district heating
and cooling (DHC) of Makuhari New Town.

The double-deck cooling tower, which we developed with
all our own technology concentrated on it, is the first of
its kind in Japan and not found elsewhere in the world either.
This photograph shows the units in capacity of 8,000 RT
installed for the first construction at the above-mentioned site.

This tower, equipped with fill arranged in two tiers, is
installed on a space approximately 30 % smaller than that
required by a conventional ‘tower, and is designed to reduce
noise level and incidence of visible plume as well. This
tower is used for supply of thermal energy to Japan Convention

Center (Makuhari Messe), hotels and other. buildings.
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Characteristics of ROBATEL Centrifugal Extractor

BAHTBEFEAER
oW m oA
Keiji Kawabuchi

Extracting operation is widely applied to the separation and purification for the pharmaceu-
tical, chemical, fine chemical, perfume, oils and fats and metal industries, and the applicable

field is increasing now.

ROBATEL centrifugal extractor is a multistage countercurrent liquid-liquid one using centri-
fugal force which has a high extraction effect in short retention time, and is widely used

in many industrial fields.

This paper introduces the characteristics of this equipment which has been confirmed through

the tests of various kinds of liquids.
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Fig. 1 Schematic diagram of counter-current multistage extraction
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The Local-Repairing for Glass-Lined Equipments
by the Sol-Gel Method

BeRBRTE AR
R

M H
Koichi Wada

The Sol-Gel method has received attention as a process of synthesizing glasses at low

temperature.

The “G-Fine R” has been newly developed for local-repairing of glass-lined equipment as
a application of the Sol-Gel method. The “G-Fine R” has high adhesion to steel substrate
and high thermal-resistance. The result of performance test of the “G-Fine R” is outlined

in this paper.
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Lining glass laye

Steel-substrate

\ Iron-phosphate layer
Repairing area[

#4 fG-Fine R} OWiH= 7V
Fig. 4 The cross section model of the ‘“‘G-Fine R”.

Surface cleaning
of steel substrate
on repairing area
|

Y

Ground coating

¢

Heat treatment
at 300 °C

y
Cover coating |—

T 5

fG-Fine R] 0 TREK

Fig. 5
J Flow diagram of the
End “G-Fine R,

Inspection

SHNBRE LEERIEINDG. ZDFA =V IHT T AB%:
BEMET 5 L350 °C BLEDRETY 7 X ECEER
Tiinind. @B &0 N TRENRMEETT 5 B4,
A7 ADPRI & % B R /25 [HRIG T D8 < FIEEHES
BWo CDHERBEHIRD I T2 T 4 = SR AT
BRI E AT 5 8B4, 350°C DIT T BENRL B
EEZBN D,

Bz xERL, B tE&oRE, RISRGEDOR
WAtk & OCHETEIN/ B3 2575e8R %17\ [G-Fine
R #B%T 5 E > %o wic [G-Fine R] nfEREicown
TR %,

3. [G-Fine R] (DT

FAKZ, BEEIMEOBRRARERLIZLDT, £0O/H
B BB UL TSI A7 RBE VT AR EBEA L
EEIF T RENnDI B TEHIF 7 RAEX, SEH L ORE
CHEBREKBIHR I, BEECEN B L > Tna,
EB7 7 REIX, EBEEHREY I IRV AN NVFT T
LOBEEBET, BWRREEALHD I = I T TRE
vFYFIRDBIERELY, RERAREOBY A 7 Vil 2
LD ICEAFEETIN T B,

BITERY, 5B ERLk. BHHTH THELERE
L, fB¥RXGRETEHRELEE, ko & < BEEE
LOEERTA=Y I AT ABOBT LD 7 7 v 7 #EhLE
357 300 °C TELET B

¥l LBIF 7 RBIX, FIEOFBEERC 5 ¥ TR L
LN, BE1L, ERNCBEET o7 AT~
AFERUTre &ETAT, YNV~ HESEDOEREE: B
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Corr. Rate (mm/year)

DTA

@ + Endo. P2

0

HEM

5 Z 1 [GFine R} OHBF O/E
Photo. 1 Appearance of the specimen of the

“G-Fine R”.

Synthesizing temperature (°C }
VN—TNERIEK DT T AD

Fig. 6 The relationship between
corrosion rate and synthesizing
temperature of the glass by

] 1 1 1
TR a—Y 0100 200 300 400 500
Temperature (°C )

FTR EBITT7 2AOFEBEED

& BUREE & it 7K O BEFR REBOTTRER
2 5100° FEME ; 10 °C/min
HREASME  100°C FEHIK DTA: 525 57,

TG-scale; 10mg
Fig. 7 The result of differential

Surface ] thermal analysis of the raw
] the Sol-Gel method. material solution for cover
Test condition ; coat glass.
100 °C distilled water Heating rate ; 10 °C/min
bross DTA; +25 4V,
TG-scale ; 10mg
%%& e 7 AEERC LT HCEREL, 20 BBNIERHL
il 2

X (35)

B B 2 [G-Fine Rl DFH:® L OWIE S EMEIEHEE
Photo. 2 The result of SEM observation for surface
and cross section of ‘‘G-Fine R”.

Y, BERYED TCHEBVNERECIE U LB L DYt %
DOH 7 AMBEBREND. EEEL, YIV—r ik -
BRIl 7 AOMHENE L BWERE L DBRE*R LD
DTHB. MBERED EFRLIER, WHWEMRALLTH
o L L, iEBCTIERNEND D TIXEL,
BEERFABEIVF AR 779 75E LD Lkb, Z
DEDS Y N—FVELLDER T & RCBNTIE, B
UEBENEETH D, BTREZ, L5177 ROEEEK
DREBIFERER LIS D TH o T GHiRRITEVAE
FRELHEHOEEE LR, 7 20EEERS
FEbHLTnb, TGHlIARIE 100 °C ETRBAEERD
BERL T\, FOBY BRI IHEE 300°C HHE
WHBIE—EEERT LD T B, T4DTAMBIIEL
BReE L3238 0BEELERL, BEMELEmDOEFER
ISERERDL LTS, HPFP1ITCRLATRAEDOY ~ 7
ik, BEORRBH X SRBRSERL, HDOP 2 TR
Licbm&or— 7 3BREERRS ORGSR e L 5%
BFIGAERLTWD, —RIC Y Vv—r VR BT 300
°C METER—MOBREFEESORBAIBE D ERL

SO TSR L > THhi D BB b Tn
50, BOROBEERENDLERIFZRIE, H300°C KRN
THREALLIMBDOT 7 ABEMTETHD L ELDBND,

BEE2X, @EHoRAERSLIOWEDS EMBSHERY
KU DTH Do St T AL ILFAHCERB LT
WBZ EDbhBe Eie LB 7 ABOWEIL, FEEA
ELUTEHMLI T 7 AMERBERE & 5 ET 0 EEERE
ETHR, BRTHI L, 7v—~XFiiEilT, BEE
ABEEMIZERBL TN RN,

BEIZ, FEOISF273 A=V R T, BEHETY
ToTnBRWERLEZHDT, BEOWHEI 7 vEY T
NVe—~R2—%FbLTn5,

4. [G-Fine R] aeslBiER

# 1%, [G-Fine R] n&{EMERROKG LER%
F LD
4. 1 aFEHRER

JIS R4201 [TEFH /72794 =v 75 ¥ T,
[G-Fine R} # AT L7-~8: 6 x80x 80 mm D8RR % 515
NHEEROKPICET Uit £0FE, 300°C LnWiHiFE
BABKELTY, 7 2BOJBENRE L Rd ol i
300°C CRRBD TR P~ R, 7 zux Yy VRRYT
ST, SREHIADOERA A VIEBHINT, 779270
RWZ EHFER Uice Ak, JIS H#E T, 4T =100 °C
HAREREL LT D,

FE3

77 274 =¥ FEICK D RBIRE
Photo. 3

Local-repairing of glass-lined tank.
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# 1 £ [GFine R] ODEEHERBIER

Table 1 Results of various performance tests of ‘‘G-Fine R”.

Item Specimens Procedure & condition Results Notes
. . .. Fe-ion was not detected
Thermal |Substrate : SS41 |Quenching of specimens 4T=100 °C—No exfoliation
shock 6% 80 OUmm from high temperature (Pass of JIS R 4201) lzﬁtsh%Fseé{%o?élf:::tggg
test ’I'Ihicklness of ) (8%1 1%“0 col)d water. AT=300 °C—No exfoliatigﬁ . ) after thermal shodk test
glass layer : ~1.5Y 4201 pper limitation gt
AT =350 °C—Glass loss gggeorc condition up to
Thermal g:l gs{x(')a(\)temz SS41 Interval corrosion test No exfoliation was observed Test apparatus was used
cycle Thickness of of water vapor (100 °C). for 5 months. by JIS R 4201.
test glass 1 aysesr -o~1 il At intervals of 5 hrs
Ball Substrate : SS41 Drgcppiﬁg a steel-ball Height of dropping=450n(1§1 5 —)IEI(_)H gx%)lizééﬁr; ge-ti}clmeas not ldetetcﬁgg
. : * lvertically. : ass o y the Ferro-oxyl me
,?:SlzaCt ?h%jglmmmf Ball weight ; ~200 gr Height of dropping=1 000 mm ; =No exfoliation|before and after ball
) a;sl €S ??vl 5t Ball size; ¢36.51 mm (Small chipping of glass layer was observed |impact test under condi-
g ayer: ~1L.9%(JIS R 4201) at dropping spot.) (Upper limitation) tion up to 1 000 mm high.
Penetration g’:l Esltx(-)%teu;mSnSM Egﬁcgﬁgl (;iaizgo; Fe-ion was not detected for 5 months. Test apparatus was used
test Thickness of ~ |HCI solution, : by JIS R 4201.
glass layer : ~1.5Y (80 °C, pH=2) :
. i igh .
22?_051011 g‘:gs;‘fa%‘ S[H{Sso 4 M:sascl;gut]}%eogfl :S‘gerlzgyzr“;‘zagketd Average corrosion rate by mm/year : 'Eesﬁl §p%arz%§ was used
Thickness of in following solutions : Water vapor — 0.5 Y ’
lass layer : ~0.5¢ Water vapor (100 °C) HCI P - 1.0
ghass fayer s MUSUHCH solution (100°C, pH=D)| 1-p 13
NaOH solution (80 °C, pH=11) -

BEH4
BIREBRBOT A P~ R
DIE

Photo. 4
Appearance of the specimen
after the ball impact test.

4. 2 YA IILEBRER

ER I FEAINDE ST RT L=y SR, mE%HEO
AR LA BT Do, ~FiE 3% 100 x 100 mmo $fiiRic 7
TATAL=Y I L, TORRET ¢35 mm OEEFHER
(BARZR) 2RF=2BRF &, JIS R4201 c#eU
LNARRERE O ~ X ~BE45BHIL e ¥4+ 7F
DHETT » o BRRAMKIIMAKEZ W 5 7 BHEOESR
7 AT ORER, ¥ ABOHBHSIBEINT, ¥4k7
S IRV R~V ESE LRI T
4. 3 FEIRHBRER B

BB ORI RE T 5 BT, JIS R4201 e
Uz, BEBRREIT > 7. BBRFIBEERRAF ERLE
KD DOE AN, L Secm DFE IS, 200gr o
PR ET S8, ¥7 AEOBRGIRETHETIT5bDTH
o CORBETIEN T ABOBBRIBEINEL >, X
LB TES%, lmi L, SMEROE T Lo
LOEGL, SEHEE EUAN ok, (BE4L) 128
RBOT7 A PE—RE, 720Xy VEREIT->7125% 18
HEIC TN TEA A VIR I NS, REBWOHDOBEET
5D LHEREN. RENRBELIELRNRERE
LTik, SR0EH 2 CHE SNl FmE L RIS
AEEE B LTNDHDEBEbN5,

4. 4 BRESREE

TIATA =Y SEERYRYPMER LSE, BErT
ZABRK, $EMEBERTOIE Y R—VR7 T v 753D
DE Dk FNTze JIS R4201 ¥ U7 MHARRER
~, PH=2 DEBKEWRE AN, 80°CleCTERET X t %
fiotco ERTHERNR DL, A AYOBRBITIV R
BT & 73R EE T 50 D7 X FTIE5 4 ARiBE
ERNTY, g1+ DEBIZBIEINL) 5T
4. 5 WRHARESR

JIS R4201 w# U/ MARBREB4 FA L. E1X
WRLABIRBC X DEBREES Rdizo BRI, 2%
$100 mm o SUS304 #EROFECBED /274 =
Y7EBTL, FORREI ¢35 mm OEEREY (8
ARZBR) # BULLO0XEB L. B1RIBNWT,
Water vapor & % % DIXERF % %8 L¥cER [,
BRI L 2KERKOAVHEECEMTAL 5 Lizdb o
ThhbHo BEOENDLHB LD CHEY 7 XDMNAMEE,
TOERBEECELL{FEING, COHEHBEILTE, &
&N 7 ABERCEBE T HRELHEEKR, F7R
DEEZTEDTNEDTHD, 300°C L \WH&lMEh
FERETIBWT, YV—FViH S 20 ERRED KM
EERABICED D ZENSEOBETH b
L v U

VV—NEEE WD 2=~ 7 REMERC LY, THE
HEERE Uk [G-Fine R} 2L, #k0 RimHE
BEiRE by ) —X{blie 79 25 4= S84 4
BOBRBELKBTCROLUVTHEAL CWEL ke, Z0
[G-Fine R] KA U THBEOBRIEIIDOZ L 4 HH LT
Wb,

(BEXR)

1) P. F. James, J. Non-Cryst. Solids, Vol. 100 (1988) p. 93.
2) WE, Mgty 2AM] B 77 % (1984) p. 9.

3) W&D, gL, Vol. 90, No.:6:(1982) p. 328.

4) RE, #flz 7v F7 ~53, Vol. 29, No. 2 (1985) p. 14.
5) %t Fuy [77 AF— VEEBORDBNLEHF), No.

702.
6) LW, #4887 Mo —BER, Vol. 32, No. 2 (1988) p. 7.

Vol. 33 No. 2 (1989/8)

L PR o e



<FER>
EMERAEEAREE [T 5B/
(RS

Thin Film Evaporator ‘““ EXEVA”
for High Viscous Products

UEERATER Rt 2

B BT %ﬁﬁﬁ%ﬁﬁ
Hirotoshi Handa

Recently there are the increased demands for efficient machines to treat high viscous
products in the high quality and functional polymer field.

Shinko-Pfaudler has developed the thin film evaporator “ EXEVA ” for high viscous products
up to 100000 P (10000 Pa-s) to meet these demands.

This EXEVA. is particularly effective for the concentration of polymer solutions and the
removal of solvent or monomer from polymers up to very low residual monomer contents.
The followings are some of typical characteristics.

2 B
Tadashige Yamasaki

%

F

1) Operating in the viscosity range of 10 to 100000 P. (10000 Pa.s).

2) High heat transper rates.

3) The highest product quality resulting from short residence time and narrow residence

time distribution.
4) Easy assembly, cleaning and dismantling.

Besides them, the greatest feature is the bottom screw mechanism which covers the weak-

points of conventional bottom bearing type.

¥F X M =

e, BOTBETERTE, R ~—-0BRElL &
MERE(L, BHEEE AL TRY v~ 8% 7" + XA CEH
BRAOEBCEAD I VEBEAEFENE L TE TS,
B O—BOFEMEL, FiEt, HEEOMAN: & HE
BrEORE, o vz I0Bht, SEOORMERE BEELWE
HREE OB o Lt Y OERTH 5o

DLk o —¥o - XL T, B TIEE DRO%E
E 100000P (10000 Pa-s) oEHEwO=E /< ~, Bt
HOSHBE R SRR MR R [EXEVA] #BF LA
DTN T B,

1. #@=

RY = ~#E 7w R, B v —BEOBERE RV
v —fREgEhdE /) <~ B LOBKEERET LB e <
—, BRENEGEHAC #ENTnbH, ZNBD vk R T
W, 8k, 77 v v WMIERERE REERER
B EERERRESTEsBAREE UTEBIRAN T, L
ML, ZNHOEREEER, BEUBEILBRETTES
EHEDOLDIC UAEETAZENTERV. #-5T, &
MEWRCD L, EEEELERLEMER= 7 v~
FrELIBEBRCONERTH S,

EXEVA %, 100000P (10000 Pa-s) oEkEmE T
b, BEMAIREIHIC X - CENERC —RCEERELE LT,
ERRARE, e/ v—2ERTHENTE D, KK
By R v—iE7w e OBRETRCRTAE T2
Feit, 7’ XOMMKRIECEL-EBTHD, Bk
ﬁi’bfb\éo
2. i

=7/, BIRERT LS, BB OLVHEA
LSy A BRI — BRI 574 R Y ¥
a— X, SEINCEEZERLI LS & RARCRHnncE
BEATHABERIEHHHERL L0, BEbEI NS

EREAHIMERAC X VBT 5 X7 Y o SIS CRBR S h
TWwbo 4 A MY Vo — B IURBEERIE, EHRNERT
EBNZ VT T REBL, HRERD® -2 X o> TH
BLEERT 2 Z &0 L »C, HiCHRHMc#EEb X e 5H
BrrhzTnbo —F, A7V 2 HEHEE, HETHD
T~ R L THREL, BERECRNTY, HDE5—ED
HHECHEH T 5 ER2R S 5. HAEITHENL, A7V
SHINZHICBAINTEY, X7V L EREREOETS/E
RahTEHREELERL T\ 5%,

Mechanical seal

o —

e Vapor outlet

Feed inlet

Distributor
. 4 o Shell jaket
Hot oil outlet b d
ARd Shell tank
AR
y|
¢ﬁ Hot ol inlet
ny
(K
=y
)4

Hot oil outlet

Residue outlet.

Hot oil inlet

Stuffing hox

&1 /R VA
Fig. 1 EXEVA
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3. H¥E

T 7wk, PESROBEICIIEY R WERREE A ER
LTkY, 2OELEELRICTR T,

(1) BEREWR ONEHTTRE

AN I N R, BRERE I CENCEE
HENBFT, F4 APV Ea—x, BHEEBIOXZY
2P 1T X - C, BICERERE % 2 TBXEEh
Bo HEBBATICIX, BSHEBOMNEHEETZHOILDL
BbAADZ &, £LEHHRAGTERI A WDT, 100000
P (10000 Pa-s) DEEREWE LUENTEETD 5o
@) EEVREATKE

% B OEIMESB I EZRTE RS —REEE T 5
ZER LT, HEEmES AL, X, EEXEERA
BMEEHFTH LI - T, HELHTHHERERO LA
A&ELRY, BBEH, YHEBHOHELRDLDT, A&
IEARBREDND,

(8) MR,

ERERE, T4RAT) Ea- 2B X0 RERENE
X o> CEBEEND 2D, x—VFT v 7EXDEL,
B EEREY T HAANBHOCHETERRS 5 DT,
WRERER A IR Bo
(4) =¥ £ 3IDFHIE

T Y R - P AERNERCERAT BATWD E,
BEE A BRT LC &2 BRI, @Ry R- e AL
T, BT XL, BE~Dav2I0RERERD, &
Hagiciz, WHEOHEN LB B EENEER D DR
Ninl, BHEBRONBER/BILARAWDT, 2 X 3I%F
B2 EMTE B,

(5) H=ZxNVE~—Thb,

ARET, FRCEBIN-ESHERE ST 4 X MY
Yo - 2R X OEHEER CREMNCEREL TR, B
BT AR Cam ZDT 4 YU, RS OL
TLABEEINE WD, BEEETIZEECS v,

6) DR, SREEHTHD,

HADT 4 A Y ¥a— 2R LOEEERHY Lok
MTo e TEDLEERR, THME, A7) 8B%TH
CHERTENTED, 3k, TEHEZOMRECIX, T
Wa— v PEWOBRL ZEINET, BEEEEL a1~
BOY vy FVEEREZRY BRI LB R 72,

Slipring Moter

circuit
DC.. .
amplifier
converter

==

Thermograph

B2R EHEEIAERE
Fig. 2 Experimental apparatus and measuring system of
power consumption

—n Flow meter

Feed tank

AL, X7V 2 HEHBOL A TRHEL 2 &23TE, T
IBEZ DR, ERIEZTH B,
() IRWHEER COUEHTEE

R~ g 10P (1Pa-s) 55 50000P
(5000 Pa-s) ¥ ¢, JLEWE OB WS 13100 000 P (10 000
Pa-s) ¥ CAIAETH B 437 2 Mo & » THREINTH
%0

4. EBORHMS UM
4. 1 HEH#HHEHHE
HEERFEROBBFES L, BEER TEBRANEE
XNTEY, ELBD L Lo TERINARINT WS, L
2L, BHEERCBELTL, HEHY 01 KFRTORER
KL EFNVE L HEREH SR IR TN DL TH b,
AHEBED L 5 CHRTES L TN A EATE RS I
BIL TiE, FIESRARENTHEW,
4. 1. 1 EHFESHHORRER

LB O Z5E 2 KcRd. HEREDHOHEIL
Ry P oBHENCEEN Lic r v 2 7~ Y DB E(LE
RV o 7Y TH#ALT, RA—FRTP=Y 7Y 9P
ATV, BEEG D OMIIET L A/DE#RE, T— R 4%
YREDAR, aVa—~RXEDAYI4YREL I
4. 1. 2 RS

7 R M TREWAERY Y 2 44~ (Dow Corning #l
200/600 000, ¥sgs 6000P at 1s71) #HFAWT, #PhemE
A, B, COFZBRTOWTHMEHERE L ERYEI
Ricrmdo HEBZ, BERGEELT=a~ YHEETH
BIKERIKE H W CHRBEIHEZRIEL, 1 HCREOHEE
BT ER A EHE LT3,

JE=a —~ FPYERETHLB YY) A YF A NVERANTOT R
FCHBIMBFNEDEAKRORXTHETL2Z LN TE 2,

Ne=ARex)*(Rer)?(5/d) (1)

ZZTC, By Ne, VA VAE Ren, WLV A
7 WEXE Rer DA 2 DERTHIIARRTEZEI NS,

= p
N*‘,pnmdmadl

Rel\l=———~p.n.d.6

Rop= 4r

ZZie, P:#EREEH (KW)

LI I e e B

~o— Blade A
—a~ Blade B
-a— Blade C|]

of E3E
S HBERNC BT DFESH
T 1 o
1x10:L Fig. 3

UK a0

Rew  (-)

1x102 Power consumption for

various blades -
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Weight Idss {Weight loss/Material weight x 100)

B4
Fig. 4 Schematic diagrams of flow field in an agitated
thin-film evaporator

R R T ORI B

1 e (kgem™3)

1 ¥ (Pass)

: [EEE (7

tEBxv (m)
IRAREEmEBEERO 7Y 77 Y R (m)
tREPREX (m) ‘

P BATBIEY Y OfE (kgom™l.s71)

b I o SO« T = B SRS

BB AR CEA I BB Neld, WK
VA Xk Ror iRV A 7 XNV Rew OFENEIR
LRV BEMETH D, LL, EXOEIBIEEND, KO
FORELDBHEENTE D, ’

Poc yen2.d?.Lest @)

ZOBEBIE, BADT 7 7 EAMEELTWAEEYHD
DIENTH D, T/, ZOBRAL, HBEEILB=2-1
VIRROEEL 5 L DA RAFHOBBRRADRD B Z
LbTED, CORERY v~ REDIFE= 2~ T YHAERL
BRATHEE, HBEREENRCAEL{KFELTNSZ
LI EETALERD D
4, 2 ZERYHME

HBRREE T, BHBRIEOEEEROBN EEAMT
RUONRE 4B TH B S

BRSNS, Z a2 b ) Ea - 2L > THAENEE
B I N B BH CERT 2 EHBCHE L -
T Zkic kb, EHHRNERTCER Film) 2FRL,
Fiz, BEMNEHSORII SN Fillet) il %
ErxBhzricdd, ABEERCHLOTSERBEZ LT 5%,

B 1R SEHERCHY SRERERE

Table 1 Over-all heat-transfer coefficients versus various blades

oo

<

X
T

10} - 17

N 1 BRI & IREER O
o © 0 (%) Undiluted solution | £

o 2 (%) Water solution Fig. 5

a 4(%) Water solution .

x 6 (%) Water solution Relation between

0 : 1 12 1
Time (hour)

drying time and weight
loss

(EFEEW G1E, Film #53 Fillet MREETH b - DEE
L BE&EN, BH—aEREMTbhb, UL, EHE
W e D 2, Film #g& Fillet Ma+HBES IS, B4
Rick$ & 5 ic Fillet A EHHEGE % BERBCHET

LCWE, Ya— 2T 207, Fillet Fx
BT U-SERE, RRATOTFbhay, ¥/, Fim
;L Fillet #% Bl Ui W DOEEFEIRREN B D iz, #
ISR —IE R Do '

AR, BBEA SR THIILICL - T, BilE%
%“T3+5Fillet 28, 1 & i Film kicBEXh T,
Fillet B EHOFETY 5 ~ FRRATBHDOEFFNTWB,
B, Z2BBROEZROx » VT Film #4ELL, Fillet
& Film #HoE4A& L, Fim BAOEEEEEL TWD,
ZDY), BEOEREEFN TR INERER OB~
EEI TN B,

FHEEOHEFT A T R EREE 02m2 07 X T
BREEC OWTIT>720T, FOHE2HET 5o

REk L UCKBAKIEH (SITHLTKET5) %
FAWT, EHFEFOKBFOEKEL, BRBEOBEKEH
DEKRBOELKFEIKHEL Lizo

KEERDEKRER, ROFEL L > TR,

TR DOKBFRIC ZNEFNEBOKER ML T, EEE
(102°C) CHEL, A#REFETCORER RE/OH
EEX100) *HEL-EEL BRI CRT. H5ELD
kgt ERSENT 20 BN EEETIE, RERRL
Bz Ehbd, 0RHEEBOREL KEEFD SKEE B
bto ) ’ :

BEENHRET, KBTKSORREBLZHAELT, BIEE
BREERD L DEFE 1 FLRTH

BHEA, B, Cik, Z#2xERZBRECTHS2, By
7, REEBEOEWC & > T, HFEHREIARE BT
W5, .

Operating condition ) Operating temperature " Result
Blade type Feed rate [Moisture ratelLiquid viscosity|Pressure| Feed | Distillate | Residue | Jacket |Residue rate [Moisture ratelLiquid viscosity| Distillate | Overall coefficient
| iquid viscosity Y
Ge/y | @8 | at30°CE® | (Tom) | CC) | COY | CC)Y | €C) | /M %) | at 30°C(®) | ey | of et rensler
Blade A 67.0 16.7 70 50 29.5 45.0 56.5 85.6 60.9 7.57 5000 6.1 522
Blade B 67.0 16.7 70 50 29.0 39.0 53.0 88.7 62.4 9.83 1700 4.6 325
Blede C 67.0 16.7 70 50 | 3o | 465 | s6.0 | 87.3 6.4 8.29 2500 | 5.6 460
12 MRz 7V F 7 —5HH Vol. 33 No. 2 (1989/8)



— £ =107-210 Pa-S
Q 150F A CL=2ma 300 R/M[T
= N [ L2 1m MR
& 1000 \& a " s RMH
§ 80 .
g 1 #6m
C B MR OB
. s %
= Fig. 6
1520 30 40 50 Relation between feed rate
FeedrateQ (£/h) and mean residence time
1.() T T T T
09- n= 450 rpm

—0—- 10 2/h
08F |—A— 20 2/h
0.7+ —o— 30 E/h
’ —7—"40 2 /h

0.6~ \ /D
0.5r \V\ / N
\CI /

(kW)

St

[

z \Z

S o4 \gsnv\" o / o
0.3F - . \A o
0.2F o0~
0 1 1 1 1

VeI % 3 40 0 e 70
Inclination 6  (deg)
BIR F4RMICa—207 4 v AESEFRESHIOBER

Fig. 7 Relation between power consumption and pitched fins

4. 3 HESHERERTEE

AL, FHECTEBRARL TR I BEA-VET
v TERYRWOT, EHHEHRMIIERCEN b,
Fir, WCEHERLBECBRELTEY, Fo Fax
— RPN DOT, BRI OREE BN,

FEEERERE AT, b U -V R O ES T
ExflEL, AVaryDOCRTLECEGEE A XA YT
A VB Uizo UL, KBEFRDKSERD I\ izd, 7K
ﬁ*@ﬁﬁﬁﬁaﬁmﬁégoﬁ%%%#miféﬁ@w
THIET S 2 &R TH - 7o

THEEREE, SHEEREEBEL RO o
B>y PEY Y LT HRFA-VET v 7TEZHRE
LTRDABRELEORCRT. NIV EEROSE
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Table 2 Velocity of steel ball ‘ (mm/sec)
Rotation speed ~450n:(,rpnv1)_ ' 600 (rpm) .
Blade type wx wz (l)z/'wx. ws ‘ Wy l wz/wx
Blade A .| 4.72.0.77) '0.16 5971 1.05] 0.18
Blade B 4.32| 0.44] 0.10 | 6.92| 0.64| 0.09
Blade C | 452 0.61| 0.13 | 5.19| 0.72| 0.14
Feed rate=20 £/h
: Velocity

: Velocity component in the vertlcal direction

58H
ﬁﬂ74/L$5ﬁE&ﬁ

Fig. 8 )
Velocity component of
liquid forced by a pitched
fin

A Pitched fin
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DT 4 A7 LEHFREFHEDZ Y7 7Y XA TEHIBEY D
SIFBTELE-T, HEY—EE B L CTEEPEE
END—ENHETT I BETL B, ZOWLHTOEERE
DEFEALIE, T4 AT a2 TCOBBREHEIEECS
73:(1/111\50 :

BBV aryrA T, 74 vOEMAECHRTHEF 4
APV~ ZO BRI AR LA-ERE BETH R
To ERAEO D7 4 ¥ 2 ABE ox=27n CEERL 2K,
FHEROBKCE 2 DHEERS % B SRR, BEES
FEERS w. i

wx=wx Sinf=2zn sind X b
W=y COSO=2zn sind cosf=zn sin 20
&.73:790 0=45° @E{f‘, Wy, 01%7(@72&60 %@f:b =
45° T, WD A~ VFT7 9 TEINRELEL LD, T4
RV E2~ZTOHEERENIS b P L E21bN
B0

H->TCT 4 AV ¥a— X, BEEHIEOICHBUERE
EERICANT, 7 4+ YORBREMNBELT s A7 E
LDERBRIVT TV ARRETDHLEND D,
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Hot ofl oulet |- N -
Screw blade
Screw shaft
Bearing ___—"] L]

1
I

it

Hot oil inlet .~

Stuffing box

\_Residue outlet

K

BOIE 27 2 BRHEE TEE

Fig. 9 Screw extruder and bottom bearing

o
N
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._*___.__ ' 27‘}.1
© e Fig. 10
t _1' Screw
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Q=aN-prL(P) -+l (2) @
o EDHCE —2e)cos2a et
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pe= TP ta0 : R

JKEE CERE 12600P) % R 7V o Heio EERic gt L
T, A7V 2 QEEHCKTAHEEEZREL, o
B S eR”T. BNER homiui@R0HEEEY R
Fo WE, QRTHE ¢ &L, EHFE (dp/dz) s/,
TWER, F2HE FIFIEKRTXC, HHRKEQR, H
BN AT 5,

BURLD, 227V POt HEER, QROFHE
BHX AL, 27U = OEEERC AL Thinbhoid,
R 7Y 2 BAFEADOEREROEBA T RIN TR

T T T T
S 2% / .
s ! £ =12600 P
e 2f [
£ K e/
g 1 (/ -
& 1 e | B11HE
2/ IEHE & It Hi R DBIR
g sl - Calculated result | Fig. 11
y by Eq (3) Relation between rotation
11520 speed and discharge flow
Rotation speed rpm rate
T T T T T
= 4= 12600 P
~ o 10R/M
~ o 8R/M
g 20r a 5R/M|
-
E —-e——-o\e\e
S b —E-B-8 T~ | E12
2 N TH: B & H I E D BESR
A ~A-A-AB, | B Fig. 12
A“A‘\ Relation between discharge
1 1 | 1 1

1T 2 3 4 5 pressure and discharge flow

Discharge pressure (kg/cnt) rate

DOREREEZ DND, ZDEIIE, X7V 2 LFTOH
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BHENRD Do :
e, R7V 2 ORAMBECHEYEL HDRTFLELTE
NEBROHERBREZ L Db, EEENE T X - CEE
TaEx DNISHERNS, X792 L EE) BT
ERXR7 Y 2 ODWIAMBENREL 72h, HHMEEREDET 2 &2
To TDRD, A7V 2 DEESAL, BEREEORESR
EHMETAHILREST, A7) 2 EBDEHEROBRIA
REBE LK LTnwB,e

27V 2O ROl sV 7RI T, T/ v
OREFAfc LY Mol ET2EE ST, gon
HELHHECEREYRD . ZORBELYEI2RTRT,
BI2KLY, X7 B, —FoHEE T, ®
HENERC 5. ~EFOHMEZX# 2 5 LH-HE L i
BEREAIL, QROBRRELT 5o
5 RUYT—OBEFZ b
MEFXFTOFR 7 — 213, BBEUTKBERIZYY
VAL NVERNRLDTHDBN, KETRY T—2bOD
e/ <—~, BRE7 X FO—BE2HET 5,

7 A MEBYBIBRBLUEERET KT,
5 1 FXF&OHLHE

(1) =7

o B :SUS 316 {z#E RS : 0.2 m2

PEpEEkE) 1 7.5 kKW [ @z % 200~1750 rpm

kg sy - 0.75 kW Vi : 1~160 rpm

@ e

o ®:

SUS 316 & £:30¢
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‘eed tank
| P

medium
Gear pump

F13E FRVMEE

=p|_Distillate

ER1 FAMEE
Photo 1 Experimental apparatus

Fig. 13 Experimental apparatus for the concentration of polymer salutions

and the removal of solvent or monomer from polymers

8 z¥y7r¥~—

BIX BREFAIF—2%

¥ % :SUS 316 IEEER : 0.3 m2 Table 3 Test results of volatile removal
(4) =*2% Feed Discharge Operating date
¥ & :SUS 316 w® E:10¢ No. | Rate pol v R Re?idual v p H
. te |Polymer |Viscosity| Rate | solvent |Viscosity|Pressure eating
(5) FmhEEL > content temperature
4kg/cm2G x 7~ 43 & UK 300 °C ke/h | % P |kg/h| % P | Tor °
/ monomer
(6)%5{7}2&7} 1 30 35 750 | 12 1.4 100000 | 200 260
0.3/’\I‘orr~j<§\,E 2 25 99. 6 40000 | 25 0.01 9000 30 195
7 2 FRBE B EOESE, EEHEA D X 3 30 97.9 6000 | 29 0. 04 2300 10 190
YR 7RG T D0, EEHOD RN 4 25 | 99.2 | 35000 | 25 | 0.03 6000 | 10 230
Vo P OBE, 1 EEREEC TR TR
T Do
7R TEBRFEALTCOF R M EREXEIRERTS L 7 U

#AFE=D No. 113, 66 % DEAEEEFTHAR) ~—%H
BTHRL, RESCTHELT, RV ~—do BAEE
#1L.4%LLTRTAZEMNTER. KBERIT, SHRECHR
it EEEREREL T, B&RER (100000P) o
MEMNTEDZ EEHRLT WD, No. 2~4 13, EFRHD
T EEERYRE, v—, XIEBEL, BT/ <~
B, BIUBEAFELH 100ppm BTFr$5Z &28T
%7z, No. 2~4 ¢, HHEHMEREE LT BREEENE
IR o TNBHEEE, W e/ ~— BT, BEHET
Y AT AN T AN~ LD RY ~—DRENLESA
Licke®dTh b, V37 v bDOMBEER, $HAERE
I V&L, REOBEZRZLZLTWARTE IR,

AEOT A TERLD, AR, BEGRERRESES
B2 < BAIN TN HEMER C OB EFMEREELF]
ALT, BEENBEEERE CAETELZ LN b
bo Biz, fERT 7 AP V- F 0% L BREINT B4
DI BL I L, FENET P OEMERONE/ <
—, DECAREENL, 7 X V-2 L) ER RN
ZRLUL TS,

A7 R T CORPEEHIE max 21 kW G, MEEMD
OB 0.1 kW/kg BUTC, FEFRC/NIWBERHE
- TWb,

B SRR [ 7 2] ©DOWT, FOE,
BREYBANATALELR 02m2 OF 2 VBN THF-
FEEBRD 5 B b EDW L DIEBA Lite BEEROBK
EREcEb-ThbhdH 4, PLTLBEE AL
ZNTHBo
T 7w NIHEOBBOWY X, BEEW O NRTEE
Thh, B o8& v RACRT HHE v, BiE
TRIERETHZEx2H-> T 5,

2~ FEMNCEBEROBRIE "t 2035 Lk
b, ¥HoOFHERBEREZEE (=7 &) TOTFX b
%@&?‘T—Fglﬂo

R, FERCELCHERREMEZEE LN
RETERCFEMTER NERIEFCELIRHOE
#ERLET,

(BEXR)

1) Kern, D. Q. and H.G. Karakas : Chem. Eng. Pro., 55, 141
(1959)

2) PRTEE, FlE  ORRBREESRIEE 4, 2449 (1978)

3) Komori, S., K. Takata and Y. Murakami: Chem, Eng.
Japan, Vol. 21, No. 6, (1988)

4) EH : JUNKETSH R IERL 1S53 (1988)

5) James M. Mckelvey: Polymer processing f/rF T2, N
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Monitoring Equipment for Inner Vessel

(el MRERR
B =®

Tadashi Enomoto

L) HEtHE 23R
Tsutomu Takenaka

Monitoring Equipment for inner vessel can be used for observing extraordinary reaction,
deposits or vortex in reactors and foaming behaviour in fermentors etc.

CCD (Charge Coupled Device) camera is attached to this equipment in flame-proof & water-
proof type camera box.

CCD camera has virtually no image distortion and higher resistance to vibration and shock.
To establish customer’s exact requirements for view, we can offer a wide range of applications.

¥ A M & .
L ERE=RY) Y7 EBR, BROBRECTAS AT
(EHREEFCCDF #5, Charge Coupled Device)
TG EOENERE L, FEERCOENCEITT
RBLAEFVEEETE= X T5%EBETH B,

b2, B, 7, AV IANRED TR ADHEY
H5 RO (R oERIERILIEE, £, pH E,
BELREOWHEHEYEEL YV CRHETAZLELVED
N3, by yFEOFZIELE LL, BRO®BREX
LV EHLEIN TS, .
—F, EABRERE TELZWE W) BEREDWTIL,
BEABUCHRTI LW, BHUUER I z2<<EbTWE
BREBNTUND, 2, FOEERE
BB T CHA M USRS AWEDL
Xk, IWEORKED BEMEOmAC AT
Lo
FRE=FY vy 7EBORBI LD,
EA L7 7 LEEABERIBELN, X
~ LV Y X EDESHIT L) BRICHE
L, &)@HEAERNIESRE LW E
s B, CCDH 27 RMHESEEE
(EXAIBTS, doG5 #H2%) ox A58y
7 ARYEHINTE Y, PBESEKTO
FERNTEETh Ho E-BhkEEEL T -
TRYBIMEALAIEET D S,

HAFGHRe 7 A
Photo. 1 Camera box

EER1

1. # N
E1HRERNE=2) ¥ FEBOBRNTH 5,

1) BHEEA 27 Ry 7 R (FE1)

RS & OBBOEMACEELTRMA DI B, L
NoT, FEROBRE - EHEZBHEEINTNB71-D%H]
R EORRREBIIRE TS Do A TRy 7 AR
CCDHAATRLIV VY IRBYPHAZIN T B,

2) 74t

I ATHANEE UTREV0WRBED 74 F BRET
bBo MEDERT A + THEE
3) » A7 PEEEE :

100 VA CEFA # » 75REH12 VD CeE#td 5%,

Hazardous area Non hazardous area

: T

@® Camera box

® Fitting lugs

® CCD camera

@ Lens

® Power unit
Monitor T.V.
@® Electric wires

Control box for motorized
zoom lens

Electric wire
@ -Floodlight

®

F1HE HNE=FY) v EEERN

Fig. 1 Configuration of monitoring equipment for inner vessel
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Table 1 Characteristics of lenses

Maximum Angle of view Length of 100 mm large
Lens Focal length 3 object on 14* monitor
aperture 1aHO |y oontal | Vertical | T.V. at a distance of 3m
Wide angle f=8mm 1:1.4 58°41' 45°117 13 mm
Standard angle | f=16 mm 1:1.4 30°407 23°09/ 20 mm
=12. o 7 3 5021
Zoom f=12.5 1:1.8 39°43 0 15~100 mm
~75 mm ~6°407 | ~5°01"

B B
Photo. 2 Image on monitor T.V. of 3000 ¢ glasteel vessel
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I ru—NVTE D, KANSERE
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DRAIEHE v v XFERRMC L 5 45
DREIDOBREDNB, HL, Tk
I 1m
B 2R ERE COEBLBRETREABERDO AL X
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Y] .
Wi = ZLta"(T) &u :Horizontal angle of view

3.0

Horizontal distance Wy (m)

1

1 1 1 1
1.0 2.0 3.0 4.0 5.0 6.0 7.0

Distance to object L (m)

B2 WEARETOEHELEBEROREE Wi
Fig. 2 Relationship between distance to object and
horizontal distance
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FEMBEBRTS> AT LOBN

Our Newly Introduced Computer System for

FEM Structural Analysis

()BT BefaR
=]

H &
Tadaaki Miyata
(Clksit: (A :EE

®
Tadashi Enomoto

)i

Recently, the necessity for analytic handling using Finite Element Method of our products is

rapidly on the increase.

‘We have introduced new computer hardwares and softwares to carry out those structural

analysis jobs more efficiently.

Our new designed pressure vessel with inner jacket has been analyzed using these systems.
This analysis aimes at investigation of stress generating at inner jacket wall by pressure and
thearmal load. These results show the vessel to be safe.

¥ L M =

B, FE4R2ET 5 HENELOMRNLE Y B
& LT, EWS (Engineering Work Station) % 2 A ~
ET BN~ PR IO RABERT 7w 77 2 2 FHHRCEA
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ik, BSOS ECREINDERIER CHoe ket
MEFEEND, L, 2~FOERKE IO A~ DFRET
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i, Ex OENTHBRE 2ETHHAr L 5. BEsinA
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Software :
ANSYS
scanner
CPU Color
hardcopy

Local area network
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Fig. 1 Computer system for FEM structural analysis
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Vibration analysis

Thermal analysis

Partial stress analysis

Fatigue analysis
Fatigue analysis

Stress by piping

S Partial stress analysis
reaction force

Fatigue analysis
for thermal &

pressure load’ harils | ==
Partial stress _— :b\"ﬁ Vi .
i 1 Thermal stress analysis
q Thermal shock analysis
Analysis for N for glassteel
earthquake

4
==

B2H ENEBROBITRERES

Fig. 2 Evaluation sections of pressure vessel with FEM analysis

Head tank top

©=> Cooling water outlet

Shell tank

)

L Partition plate

.

1 Shell of inner jacket

Head tank bottom
Cooling water inef

B3R A~y MIREE
Fig. 3 Vessel with inner jacket
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of axisymmetric
partial model

Analysis
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Fig. 4 Analysis procedure flowchart
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Continuous boundary condition

, Axial load

Continuous

boundary
condition

Boundary and loading condition

NN
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N 1 L
N ——— 1
N B —p—
NN T — %
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N S
N i~ P — B
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N
e
(B 1T L

$B5H NSO F AR

Fig. 5 Geometry of non-axisymmetric partial model
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APR 26 1989
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5.P INNER JACKET
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Fig. 7 Geometry of axisymmetric 1/2 model

Stress (kg/mm?)

/// PRESSURE TANK FEM SNALYSIS ... STRESS AMALYSIS ///

BOE Vv MENEORAEENTY F—

Fig. 6 Contour of maximum principal stress at inner jacket wall
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FTWRZRORFATIPLP]
Double Pass RO System “IIPLP”

Ve~ E- xTH E—

WS HEEIR
Bk {2
Kenichi Ushikoshi

=+

M
Akira Yamada

The unique technology of water-purification using a double-pass reverse osmosis unit was
introduced from Arrowhead Industrial Water Inc., U.S.A.

After the laboratory test operation,
delivered to a customer.

the first IIPLP assembled domestically has been

The operation result, including a study comparing the II PLP with conventional ion exchange-
rs, is well satisfied to show that the II PLP could, from the fact that it eliminates silica,
bacteria, TOC and particles, surpass the ion exchangers which has been a mere demineralizer.
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D10

ZDFER T P L PR ERIC B\ TREOHMKER
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Thb, AR, ROBE2EZEATHZ L LY, 5k
DRKEE 7 7 £ ATREBRELESWTOC - v U 7 -
KF 77 Y 72T ERT5 2 ERTEEL ino
fro ZDHFBILKEC RN THCEZN R L, BARES
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Table 1 Standard specification

TSR E L LT 2~10 pS/cm (i 0.1~0.5 MQ-cm) Dimensions
MREL N T, Model Capacity W | Lo i
AL, EESRB2EABHA I PLPIX, B | md/h - ; mm_____ mm
ROFBBEKCAL, TL#HEBO7VvHIVRIAEMTAZ & IPLP-05 0.5 800 | 3000 1500
7\—41 D{‘é{# 27& 3 3 h—-/fz“/'ﬂ:]/y u_ﬂ% IPLP-Z 2 1200 3500 1700
IPLP-3 3 1200 3500 2000
IPLP-4 4 1200 4500 2000
IPLP-5 5 1200 4500 2300
IPLP-6 6 1200 4500 2300
IPLP-8 8 1400 5000 2 500
\\ \ I PLP-10 10 1600 5000 2500
IPLP-15 15 1800 5000 2500
IPLP-20 20 1800 5000 2 800
I PLP-50 50 1800 10 000 2 800
vszetgr Product ]
E ﬂ H H ﬂ — BBEEB 58_
Particulate -5 00 == - R
Bacteria -+ o0 0 = =gh . Rebd
3 - — —_— N
V First-pass RO Iﬁijﬂl IS)E(S:S rllgo '!l"_d L
= e |
#1R [PLPOEKX o . 7" 7w
Fig. 1 Ideal flow on II PLP
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BB O A KICR T,

: #izk 600 ¢/h
RY 7 I FRIEES R
(44 vFES2~V)
200 mmE x 1700 mm FEE X
0.65 Nm3/min
NaOH

BE h
R 0:

e H % #
®r R &:
TNHYHE
2. 2 EEHER
SEBL,
Case . RO—-RO (NaOH #7Z:im
Case 2. RO—>DG—RO (NaOH &7/, iy 2EA)
Case 3. IPLP (NaOH Z/m, RO—RO)

DIFGETIT o700 FE2RFPILIVEIR CHEERELT
To &7 0k AT HAIKEBIESUE, FhEh 03],
0.60, 274 MQ-cmT% 9, Case. 30 [ PL P »Na*, Cg-
DERERRIEZNZEN90.5 BB E, 99.9 %L ETH - fzo
AEERTIX, 7on VERMOMENEETSHD, =
BeBWc 2 BROME Y 27 & XD & BIF /R mBEKL1E
Bz,

2. 3 FRIEREoRS

BER OALKD COp HEIMEWE, BiEkOKE
THED) KR RH0T, BE 2B RO ot CO,
kRET D, FOFEELT,

1) 7rryHREMcLs COy 4% 1t

@) Biryzx#Eie s CO; Dk
REBEZDND, (1) D7 vHVEIGND B8, WD
COs TRDERY EEEST D,

CO2+NaOH — Nat++HCOj3-
Na+*4HCOg-+NaOH — 2Na*+CO3~+H,0

7B Y ERED pHic & b COp %L L, pH 28
8.3 Bl & COq i2izigsesic A 4 v{b4+5, BIE
ROZ#E/KieA LT pH83 B k& 35 7D NaOH Fim
B, Smg/e LT ThHB, A4 ~{LL7 HCOz~, CO3~—
DRFONPEERO L VBREINS,

@Dy 2z kB COz BrEDESL,
2, COr%SELBRETDHZ ENFEEL WA
UCTAEKKEREN D EE L DN D,

3. 188K EGRZR
MAMMAD I PL P 158853, 198841278 iR

SRR D HIF
¥, (Vi hEg

Alkali ZBR LIERCERBI LT3, REZDMEELRE
mjgectlon _§§ %
unit °
3 1 EEEE
ﬁgﬁd M#tZMA LI PLPIX, E3IRO 72—~
filter ' MORT &S ik, @MUKEESEO—RMKER &
N First-pass RO Second-pass RO UTHIAAE N TS, [ PLPOREME, Skils
Feed — ¥ ?_‘S} Second pass Product 2T9Im3/h ¢h 5,
s By ] Y 3. 2 EERR
pump pump BARCT v ) AGEMED pH 238.6 e kit 5
IPLPOARRIUHODKE Y, 2 4EicEE
Degasifier RODAOET B 7 vH Y HKGMED pH & #iizk
521@ 72}75‘7‘/’ FD7R—~} BHEH, TOCKHRERDOERLY FNFIRT, it
Fig. 2 Schematic diagram for test plant Pt pH86 Elic s SWTRAE ot ST,
RODEIEEZBND,
B2 % FREECLSMEAER 0 H86§‘F A
Table 2 Operation results on test plant bH & . .
Item Conductm% ‘ ResxstxvnyD 23 i Lize By, PH AEWZ L COp i3
| #S/em@25°C ' MQ2+cm@25°C PEL 2B 70, MBUKHERAAZ L 2D,
Feed water 342 0. 0029 (20 PH86LIFnE &
Case 1 3.2 0.31 CO2 ?%Kﬁi&}:&}:’-lfﬂ’é%éﬁi, pH ﬁSEII\
RO—->RO . . . 5 .
Case 3 - ZE7T ) KOERMEHLS <, WHEKFZOH
Product ROSDGSRO 1.7 B 0.60
Case 3 ;
fPLP 0.36 = 2.74

F 3 R EREBEICKS Case 3 | PLPOEEER
Table 3 Operation result in case 3 (Il PLP)

Alkali
feeder

Pressure

on test plant pump
: CI- &)
Item . Pre-treated 24 . . Final
l mg/ é as ion ‘ mg/¢ as ion water IIPLP %Ttnérngillged wo filter
Feed water | 23.9 ‘ 32.3 sterilizer
- Polishing
Product 0.11 | 0. 0045 demineralizer
\
! 5] = 23—
Rejection rates . 54% j 99.99% BIE 1EE b

Fig. 3 Schematic diagram for the first commercial IIPLP plant
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B4R 15HICKIEERRE
Table 4 Operation results on the first commercial II PLP plant

. II PLP | I PLP | Rejection
Ttem ‘ Units i inlet outlet rates
Conductivity f,uS/cm @25°C 112 0. 617 —
Resistivity  [M2ecm @25°C| 0. 00893 1.62 -
TOC re/e 1570 54. 4 96.5%
SiOg ug/e 6 200 5L [99. 9% -
2.0 T T T T 100
®
S g
Z o
R o
I I
~

pH

#4 T ) EEABRO pH &MUKHHESR, T O CEBRER
Fig. 4 Dependency of resistivity and TOC rejection of
product water for the changes of pH.
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RA T — IR EMA—RINBEK E BT 2 PN &
LTk A A v SE 0 B B EE S — R Th . i E
KENTEREREEE L 552, EXEITIAEAOKE L L,
¥ A BIIEEECHER S » TR TR,

TDS» #HE mg/e LITOREBEBEKCH T2 P
WMe LT, A4 THMEERS BB TND, A4 Y
THEBED 7' w2+ AOWREFCBE LT, RER EHEEHE
#, BEM, REHFTL EOBRGEERC AN THEARE
B RELCW5. —F, HEEBIIEHEEEOFKCR
LT A & v 3ZHaliigie =+ % B ER T 5 72D ORLE
ELTCORERINTE 7,

A X YBFEIEERB IR T3 FINTH D, B
EENPEBRERN OB KBS D, v 1 e
DIBHEA A Y OBRERLEN TN,

LL—FTik, BigoEEAE UCHERED L DS
(HCl, NaOH 7% &) #SBELEE L, FNbOERRET
MoBH, EF - BA, BEREOTHEIWETL S, %
7z, BEHEOAHEBLETHD, B, InbOEEY
BEMET A 2ic kb, FADEE - SHERERA 4 355
HEREO A MCEHTAHEELH D, TicA F VT
BEIZA A BB OFETEYREL TH DI EN
B/ twdF « 7w AThHY, 7 v ACHRLUCGE

F£5 R IPLPEAAVTHEBDREIE:
Table 5 Economics on II PLP and conventional type
ion-exchangers

Design base
Capacity 20 m3/h as product
Quantity 240 m3/d as product

150 mg/¢ as CaCOs

Total cation in raw water
Quality in product

Resistivity more than 1 M2+cm @25 °C
Silica less than 20 ppb
Utility base
Water 40 ¥/m3
Electricity 15 ¥/kWh
Chemicals ~ NaOH 40 ¥/kg as 25 %conc.
HCI1 30 ¥ /kg as 35 %conc.
Interest 5 %/year
. 2-beds, 3-towers
Cost rates II PLP N{lxedgied and polisher
ype type IX
Initial cost 1. 00 0. 66 1.30
Running cost
Water 1. 00 0.92 0. 81
Electricity 1. 00 0.12 0.15
Chemicals 1. 00 62.0 18.0
Consumables and others| 1.00 0.34 0.64
Running cost total 1.00 1.55 0. 90

—
w
>

~e- IIPLP
~+- Mixed bed type X

—o— 2-beds, 3-towers and | 4
polisher type X

—
=3
>

=3

W

f=3
T

0 1 P 3
Elapsed time (Years)

Rates for the total investment cost

=

g5 I PLP&A A&V THERB DR B
Fig. 5 Feasibility study on II PLP and ion-exchangers
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24 Sl 7y ¥y —HE#H

Vol. 33 No. 2 (1989/8)




5B 1 IPLP 288 (EFrem
Photo. 1 The second H PLP installation for electronics industry
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BEEKEEREKORE

Treatment of Hydrogen Peroxide Included

in Wastewater

(BOTUNE  RER
B % M

Yoshizumi Matui
A B OE=ZH
Syozaburo Kyushin

Hydrogen peroxide has been known to decompose by the reductant or catalysts such as

activated carbon, copper ion, or catalyst resin.

This report describes the results of the test conducted separately using, powder and granular
activated carbons, Cu2* and Zn2+. Hydrogen peroxide decomposition by catalysts belongs to
the first order kinetics.

T Z m =
BERRbKEE,

Moo 7, EOERD, {LFITRTHT

LRALE], PEAEETE CORERIL YT, FBRT
BToBEH, BELRECOALFIAEIN TS,

T HREAMEBICBNTS, HEREPL7 = v+ Y UEHA
ELTHERAINTND,

BRRILKFEE KL, KEFBEBILEOPHEBF O RN
ThHH, CODms LTHHENSZ &, EHBECE
HEATIIT LR EOMERD Y, SENIEY T 50

Wb
METIX, SR EF TREKFOEBILKEDH BT DT
HEBBRAAERTELDOT, TNBDEF — ZETERLT

BRRILKESHRKDOAHEE Y UTHET 5.

1. BELKFEEFEKOPLHIE
F1RCRTHRY BRIOKEOFHGEIZ, & TEW
M, BB OGS LT, FEARETIEORKAE

HThY, B2RCRT Lo, BRIKEDOEER, &
T mg/en BT BT KA T ND,

2. BEE{LKFEOHER
BERILIKFEE, Bk CIROEEERRED TR WA,

B 1R BRUOKEROME
Table 1 Use of Hydrogen Peroxide

Industrial
classification

Use

Bleaching of GP, CGP. Polishing of KP,
SP, AP

Paper, Pulp R .
Bleaching of used and deinked paper.
Bleaching and dechlorine of cotton, wool,
Fiber silk, hemp, synthetic fiber and mixed varn

spinning.

Chemical products

" Intermediate raw materials of many organic
synthetic chemicals.

Synthetic resin

i Polymarised catalyst.

Rubber

* Foaming and expanding agent of foam

rubber, concrete and brick.

Plasticiser

Raw material of epoxyl plasticiser.

Oils and fats

Bleaching of oils, fats, wax and raw
material of soap.

Medicines

! Oxidole. Intermediate raw material of
: medicines. Removal agent of hypo from
| photograph.

Toilet articles

Bleaching of hair. Oxidation of hair dyeing.
Washing agent of the mouth.

Foods

Bleaching, bactericide.

Pt, Ag, Cu, &ERR LY, TEMERAR EOMEECRERED 71 £
T = ERFFETHE, HONCHET S,

—HREE, D AR, BRI, BBRKEONFEEHEIE
THERRLD E VbR T W5,

BRSO SRR L LTI, RO b DAZEF BB, v
1) ERD®

& PH BT @RI KBIX MR Y EIND R, D4
FEE TR, BEKAHE & UCIEERAMI TR,

2) BICHIER NG

R T TV v L EDBRTH L LEMT, HLNLEK
8T HDT b —ilh HFETHHH, SEREDOBET
ik, LWHEEENEL %5

3) Ak

i 2 LT MnOs, AlyOs, Fed+, Zn2+, Cut R UYE
MR A A{F - 72 HoOp DAHRIT DWT D s Y ORI

8B 2 x YEEAREETHRKOFEE S ERY
Table 2 Kind and characteristic of waste water in the
semiconductor manufacture

v

Kind of waste water ! Component and concentration

SS Line waste
water

Organic enriched
waste liquor
8;‘3??‘:; {;gﬁo:vater! Alcohol (Several mg/¢)

Fluorine line en- . HF, CH3COOH, NH,OH, H:O,
riched waste liquor (Several~several tens %)
Fluorine line wat- | HF, CH3COOH, H20, (Several~

er washing liquor ~several handreds mg/g)

Acid and Alali | \fineral Acid, CHsCOOH, H,0s,

iig:t:ﬁl;(iﬂff NH,OH (Several~several tens %)

" Acid and Alkari
line water washing
liquor

RO enriched liquor| P (Several mg/¢)

Regeneration waste
liquor of ion
exchanger

i Silicon powder (Handreds mg/¢) 0

- Alcohol Trichloroethylene (100 %)
i

Mineral Acid, CH;COOH, NH,0OH,
H;0O; (Several~several handreds mg/g)

NaOH, HCl (Approx. 1%)

Polyphosphoric acid (Several %3)

Surfactant (Several thousands mg/£)

Ethylenediaminetetraacetic Acid
(Several %)

RO washing water,

RO bactericidal

waste liquor Formalin (Several %)

Environmental | Industrial waste water treatment (Ireatment Pipe washing
pollution of H»,S, HCN phenol). Deodor. waste water Hz0: (Several %)
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LHETEMR, MnO,, Cut %721k Zn2+ U ERT
& o] fCo
4) BigRIpERD
P ¥ v, Bayer ##ion Lewatit-OC1045 i1y, =
UV RF v ROBMEEMET =4 IR O REIC T Y
v u (Pd) &MU AT TS D, FEEEKEEC X
b, 20 mg/eniEmRtkEE, 0.1 mg/ellF ¥ T AL
ThY, KEXEBERKCH L THBEELITH 5,
3. =EBAE
3.1 #Hn
RDOEFE BRI Uiz,
1) BEEUEA
BE AL (R B R SR D 1B (LK Bk A MUK TR L
H20, 3400 mg/oic#RMIL, HHIEEIA & Lz,
2) HEREB
B AR OB SR B EASE D BRR (LK Bk & Sk THRIR L
Hy02 20 000 mg/oic 81 U THUEREI B & Lo
3) BEEREC
BIFR AL (B BUA FR AR EASR & FliK IC MR L, H20, 4 000
mg/¢, NH4OH 1000 mg/¢, NaOH 200 mg/¢, HCl 100
mg/¢ ICFREI U=t HaSO4q % ¥imL < pH F58k Uiz
¥CEL7o
4) gk
FEAAE T X ) R LA RFEK T, HaO, 630 mg/e
EEHLTW5,
3. 2 SWHE
HyO, o 53#11% JIS K8230i ¥ L7ciB~ >~ 7 v R 1 )
VABEBIC L 270 ThROBBKEEEL Y, MkTe
# 100mg & U728 HeSO4(1+1) 10me iz N/40
KMnOy #THEE LT HoOs %R 70
3 3 EREEBHIUHERER
1) Ve —FRE~
6EXY v —F XK~
2) WEMER Y 7 L EKREBREE
HBREE 7 v — 281 Ricrd,
/AN 1 928 mm x 1 000 mm¥® x 2 & 7
EMERFTEE ¢ 628 mm x 500 mm¥ =308 meg/ 1
X 2
FERTEVE R4 © BrRIEME R B X 7100
3) BIRIEMER

T HSE R TR CHO BUEDRTE ME IR -8 X 7100487 L 200

¥ 3 xR pHEICH T 5R@RM & H02 OLREDBIR

Table 3 Dependency of decomposition rate of HsOs on the elapsed

time at different pH

Ao ¥affik@Ulizd D,
4) KrRIEMER

T EE L T3 (B BUBDIRTE MEAR 11 X 7100
3. 4 EBRF%
1) HeOp DBHRHIE

BB Al oW, NaOH #%mL < pH 5.6~11.9
CHB Loy v 7 VR ER (25 C) T2UREMEBEL-%
Hy0p %HIEUizo
2) BFRIEMIRI X 5 HeOp D4

BHEE Bic oW, NaOH %7/l < pH S L%
BYRTEMER % 500~5000 mg/e MM 7z LT, 25~
35°C, S0rpmTy v ~7 R X~ L L D HEEEL, HBESRE
By > 7Y ¥ 7L No. 5C A% T L 7 Fiic D\ C
H20s %447 L 720
3) AORIEMERIE & B HoOp MR

BEEEE Bz oWT, NaOH ##%imL pH 4.9~9.2
AR L, BRIEMER % 1000~5000 mg/e 7ML T, 25~
35°C S0rpm T¥ v —F X X — i L D PEL, @R
By 7Y » 7L, No. 5C A#ECIFE L FRIE D
TH202 #Hl%E L 70
4) FEVERFH S 7 28K LB HeOp DAME

BB Cle oW T 1 ISR TBARREREC X ik
EQ=185%L09.24 ¢/h THEK LK BRMEC 1 8H %
FO2HEELSHEOL DY 7°Y ¥ 7 U HaOs 2L 7o
5) EEKFD HoOy D4R

ki NaOH #3mL pH 1~9.0 w385 U 7~ 5% HE
16°C, 120rpm TY % ~ 722~ C X D R, iR
Mgy > 70 ¥ 7 LT HeOsy 2 HIE L 720
4 EBRERSIUEER
4. 1 pH & H,0; OBRSREE

BIRKCRT LS, pH 10 Bl LCik 24 BB &
D 60 % BEDBRMENRR BN S A, Bk SERMERT
R O0BIN T Wi,

Eiz, BEEEEEB A - B EMREKSEBRERTLE

Gas vent

Gas vent

|

| i .
Test | Added NaOH mg/g pH H:02 mg/e | fofo'ﬁ‘;%‘;’“ : 1 -
‘ ; T T T T aw Samplin uen
No. | for pH adjustment | =0 f‘t_24l =0 ‘t 24 9% - water cockp g water
- pump
1 0 | 56| 513300 3390/ 0
2 20 89| 7.83300( 3330 17
3 | 125 110.1) 9.413380| 3040 101 gf:l‘lz water
4 1100 1113 | 10.4 | 3320 1230 63.0 o )
5 | 3000 | 119’117 3200 1170 63.5 B1R EERY 7 NIRRT v~y —

Fig. 1 Flow diagram of column test apparatus filled -

t; Elapsed time (h)

with granular activated carbon
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. 500 . T %
1.00 T /T T T e SV=30(1/h)
Test condition
—~ Influent wate; 5 /
K a0k pH 74 mg/ 8 i
0.100} {4 3l H,0, 3890 mg/ L
- g - NaOH 200 mg/ 2
S ' g Hero 0 g
o - Q
= P —AC0 ne/ 8 49 = Column ; ¢ 28 ;fx 1000 mn¥ X 2 Stage
= 0010k 1 R} Filler ; Granular ac(iva‘tled carbon
§ g Test condition 5 @ 28 mn X 500 mn" x 2 Stage
- Xv'ater temp. §g~35 (Y g 10 |
S gitation rate ; 50 rpm s 1Uf ° +
= Initial concentration ; 2 * SV=15(1/h) 54
0001k Co=20000mg/ ¢ as Ho0:2 | | oy EMRTSEA S ML D
' T SV=6(1/h)
o o = @ H :0: 047
P—ACTO000ng/ 8 pH49 "\ p—ACT50rg/8 40 Fig. 4
00002 P-AC2000ng/ £ p49 % ! . 1g.
A 5 10 15 20 25 SV=3(1/h) Decompotion of HzO3
Elapsed time t (hr) 195 20 10 50 80  at different space

&2 BARTEMRICEK D HeO2 DR
Fig. 2 Dependency of HzOz decay by powder activated
carbon on the elapsed time

Flow rate (£/g-AC) velocity

B4 R BBUKROSMERINCHITS In C/Co=—Kt ADK DIE
Table 4 K value in the formula In C/Co=—Kt at the Hydrogen

100 Peroxide decomposition test.
Test sample Condition of reaction
3 g~AC1000 ng/ K
= 0.10 #4940 TInitial conc. | Rate of Added AC mg/e
© H,O0; | agitation | Water temp. | pf 1/h
£ g~AC2000 g/ mg/¢ rpm °C p-AC | g-AC
5 pi49
&
S0 Err— 20 000 50 25~35 4.9 | 500 — |0.0773
5] er . 25~ ~ —
£ | acsooag) sz I Agitftimatte o 20 000 50 25~35 49 | 750 0. 437
1L1; H o~ —
'(‘:Oi ;8388‘:@"/3 21025 H.0s 20 000 50 25~35 4.9 1000 2.30
) 1 L L L 20 000 50 25~35 4.9 2000 — 1270
0'0010 5 10 15 20 25 30
. 20 000 50 256~35 4.9 —_— 2000 | 0.169
Flapsed time ¢ (br) 20 000 50 25~35 6.0 5000 | 0. 486
W3R HINEHERIC LS HiOs DI 20 000 50 25~35 0.2 — | 5000 |0.695
Fig. 3 Dependency of HzOp decay by granular activated . '
carbon on the elapsed time p-AC ; Powder activated carbon g-AC ; Granular activated carbon

7k HeOg2 20000 mg/¢ pH 9.5 ikt LT 30 £ 224 /25%7k - h
DEET 2 RHRK L -’03k o Ha02 1% 19 500 mg/¢
BEEEIL 2.6 % Th -1
INBORERLY, BEKAUED R 51k HeOp D4
HEIXRZ MR/ ENDBETH D,
4. 2 BEEMRICKZ H0, 052

Otk & HoO 0BEROB LRk 7 7 Fific
7’y FUTE2BERT L5, ITESBERRLZDN
%o

U7edi» T HaOp DORRISIE — RIS & S 7532 LM
TX Do

e o
k_.k_.k'\—-,

Co,C : MR OMFEERM % D HoO, ¥R (mg/e)
t KRR (hr)
K :RisE#H/h)

L5, R)THRHLTENTE S,

1n C/Co=—Kt 1)
H;0, 20000 mg/¢, pH 4.9 DEEk% Ho0p 40mg/e Ll
T & CHBEAET H BT OWTRET %o

1) BREMR 1000 mg/e iU CAET 584

Co=20000(mg/¢) C=40(mg/¢) K=2.30(1/h) L
T In C/Co=—-Kt LA LTCEHES5 & t=270(hr) ¥
RIEMEIR B4 300 H/kg L{RET 5 &

FOSREHE ¢ 3 BEig
A 2300 H/m3FEK
2) BUAEMBKES M) v 2 imic X b AT 554

H20, 20000 mg/¢ wxi45 NaHSOz o2& 61200
mg/¢=61.2kg/m3 Tk ) BEHEAKEF + U ¥ & D%
140M/kg LIREST 5 &

FOSKsH © 300 BT

$EIE 8600 H/m3gk
LIR%o BMMICIIIGRESCEAE L ED R ARE L
HRBECESC L > THRDHRETHHN, SHERK
TR LT, flg e UCESREFIR T 5 BB g%
Thbo
4. 3 RIREMRICED H.0; OB

FIERT & 5 KGR & HoOp BERDBEFRIL,
BFRR L BRBRCZ—REGTH b JOSEHK OEIZ, EHER
DEIIE, WK, BE< pH, BRAXORIERMT L -
TEE %o

BMERREBRROZBEOKEY B AR T T, FE4FK
X OBRIRO G BELRIR & 0 2572 D BRHIIRAE W & & 28
bbb
4. 4 FEHERNS LEKICES Ho0; 052

28

f 7 7y P B
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1000 T T 800 T T T T T 800 T T
= ®
i Test condition N Test condition
2 Influent \va;e4r n'@ . c§ Reaction time ; 60 min
B0 1.0 3890 me/ ¢ +\ Agitation rate ; 120 rpm
3 NaOH 200 mg/ ¢ S, 600k Water temp. ;16 | ] s i
2 NH.OH 1000 ng/ £ = Initial condition = Test condition
o HCI 100 mg/ ¢ = 12202 ; 638 mg/ 2 g Water temp. ;16°C
2 100f . 2 o gg() ‘“g]/;ﬁ £z Agitation rate ; 120 rpm
- u_;o%me Irﬁtigl conditio/n
= = s 202 ;630 mg/ 2
g = 400f-- 1 = 400f Zn 500 mg/ ¢ .
= $28 wnx 1000 ooy X 2 Stage ? § Cu ;500mg/2
S Filler ; = o o, 70
ool Granular activated carbon @) =)
# 28 am X 500 na® X 2 Stage = jas]
10551 10 100 200f 4 200 4
Space velocity SV (1/h)
BSR FBHRAEAD T ABKIC T 2228 °
HFEE Hi0z HFROBEIR . e
Fig. 5 Dependency of Hz03 decay by 8 9 10 0 20 40 60
granular activated carbon on the o Elapsed time t “(min)
space velocity £6E pH 275 H.0: DR BTE RS H0: BAFROBIR
Fig. 6 Dependency of H2Os decay on Fig. 7 Dependency of HaOz decay on
1.00 T T the change of pH the elapsed time
\\
0501 %

InC/Co= —kt 1
K=559(1/h)

Test condition
Water temp. ; 16°C
Agitation rate ; 120 rpm

Initial condition

pH ; 70

H207 ;630 mg/ 8
Cu  ;500mg/ &
Zn 5500 ng/ 8

H:0; residual C/Co
s o
: &

FROBR

0.01 1 : Fig. 8 Dependency of H,Oz
decay on elapsed time

=
—
=3
Do
=

30
Elapsed time t (min)

BARCRT X 5 i ABKHO2 3890 mg/ izt LT
SV=6(1/h) DoEsUEEK HoOp 5mg/ellTF, K09, 8
%, SV=15(1/h) omemIEk HyOp 10 mg/eLlF, B3k
#99.7 %, SV=30(1/h) o:aEk HyO2 500 mg/eL
T, BrEES87.0 % CTHERIBETH B,

5 BickT & 5 ieSV=3~30(1/h) Gz HoOs D4R
BiIXQTEbLTLNTE S,

q=9.01x (SV)I/1.09 2)

q o BGIEMRY D » HoO2 D4rfiEE:
(mg-H20,/g-AC-h)
SV ; Zestikpz(1/h)
Zhk b SV #RDIIEIEMREAEE M0 0 HyO,
DHREENHETE D, X HITAEKD HoOo HE 4 Hire
TX 5,

4. 5 ZEFEKhD Hy0p D5 RNEH
BO6ERT X 5 im HaOp 630 mg/¢ Cu 500

mg/¢ Zn 500 mg/¢ DFEKizRWT pH 5 LT

T, HoO2 gL A E4@BINMW25, pH T

R RIOFMEH0:2  DlLETRESCHEIN TN B,

FBT1, 8EERET XY, HO2 0HBEISIZ
EHNERMIEDOR & A —REETh D, Tt
¥Kix 559 (1/h) TH B,

BIRLETRIY, FEkhic Cult, Zn2+ )t
FELLRWEE L BB U CGEBRILKEDSMEREE, KX
&b Cult, (/2% Zn?t OMEZIERKTHD o &
NRbhbe
C 9 U

EMEREB L O Cult & 721X Zn2+ LAl & U= i@ER bk
ROMBEMBEC DN T HERE Ui R, SRt 5
bEN TN B,

MR X % BRRILKFESFRK DML, ok
FLET K DMBENRDO—D L LTS DEES D 7'
LR TH Do

(BEHED

1) EBEMENSS : AT w2 2THITBHK, PSR
B R Vol. 56, No. 5 19834

2) S.G. de Silva, Reduction of oxygen with hydrogen at ambient
temperature using Lewatit OC 1045 Catalyst-A potential oxygen
control method for water systems IWC 45 th (1984)
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RIUEIR (S ER MR OER S E
Quantitative Analysjs of Volatile Fatty Acids
in Anaerobic Reactors.

=

BOBIRE  NERH

I = <
Mami Nakamachi
IE = Hf

A F
Shozaburo Kyushin

This analysis was designed for the quick determination (in about ten minutes) of volatile
fatty acids (VFA) which is one of the controlling factors to the mechanism of anaerobic
bio-contact (ABC) system due to its adverse effect to methanoginus. The quantitative
analysis by a gas chromatography proved to be effective when samples were acidified with

88 94 formic acid before analysis.

¥ A N =

EHEEKUECRWT, MESEAERITEENE, EiR
DREBYED R BB HRMBEFETH D, L, BEKHE
ISR ORI LTS, ABRAE A R RIE L
BIFARICIREZME+5 2 L REE L, FO—FHs
UC, BRREECAERL » % v HEBETIHE SN 5 EFEWARES
B (LITVFALKT) BEOHIENRZETF B NS, VFA
2, BEKRIGHCER T2 & 2 2 VEOEBYEET S 2
LREALD RIVWMEINTED, FOHFETHEED X
WEBGTENERIN TN 5,

BE, VFAOREIX, REE -HEr7u~tr2797
the FRAZu< 79 7ERANDBNT NS, FEEZH
WEIEHETHD, VFAOEMBEORENTE e —
¥, Mhru< 1t 7o 7k, BERXBREFTHLINVFA
OFRER 2800 L ki b, A oBERTC B SR %
Fhid Tikhbh\e %2 TAHETCIE, S FEDES
FX, JEmiods Q02518 ORnb, ¥z, HE
BEFEBNEGEETHL L VbNBZEND, FAZu<
7T 7RI DOWT, ORIMLERE - QIRBEEE - BE
I ER DT ZTT - 7o
1. VFAODRAE

1.1 &8
fEAEE WIREIT X 7w~ 27 73 (G3800EYD,
FERAA - 75—~
EEEWERTEA v 7 7 v — 2~ (C-R4A
)
Vi antird P KL A 4 v (bR
HHAIF AN FTRABT A, $34mmx2m;
HBROY— 7R850 LA, 4vY
=7 MW AREMREF v 7 FTE LI
FAEA : KOCL-FM 10 ¢,
SUPPORT ; Green Sorb. T,
MESH ; 60/80
1. 2 PIERHG
RE A4V 200°C,
A7 5 160°C
Xy V¥ —HFR:Hexrx 35 m¢g/min
EAR 128
1. 3 SiFIEAB

VFA:ER 7evxr B, A VKR B,

EER, 1 7u B

1. 4 &0
FRAEADOVE AR BRI, D L &, B
DRERFEALEE fodic, B4 E pH it ffoZ & 2395E%)
ThdHZ &b, FiLEE UTpH #4772, pH
B URERE, BRERRT 7 ARRERET, 1D,
FHEXBD LI VMEINTHND XI5, 77 LHNDOVEFA
ERIEREIE DR NTET N Z & BIBRE 7o
2. HBEBIUEER
2.1 VFAEEROHE

e (FEm, 500 mg/e; 7m et v B, 200mg/e; £
v E&ER, 200 mg/¢; BER, 200 mg/e; &E®R, 500 mg/e;
a7 g, 500mg/e) @, WA 26V/v%BmmLi- s
ety a2 F1RERRT. HERER, 8120 K48
WO~ 70BN, Lal, BBy IHeE L
AR EENTED, FORMYARIEECHEEY S
ZBLERELBND, T, BERBRMMOTER &
UBILEEOBREI 21T\, VFADOREBIER AT - /20
2. 2 HEBERORMPORKRE

L, BEEEEE] I SERFAEYHGW-. (B

RT.
0

—Acetic acid
< Propionic acid,
1so-Butyric acid

38 %_' Butyric acid T

Valeric acid
76 £

Caproic acid

ws kb

Chart speed  : 5 mm/min
Inject volume : 2 x £

%% Calculation report %%

PK No. Time(min) PK area PK height ID No. Name
1 0.171 4944 234
2 0.57 21516 1083
3 2.057 21048 1645 . .
Acet d
4 287 13073 1088 1 cene 2o |
o 13 1322 2 Propionic acid
5 3.38 169 3 iso-Butyric acid
6 4.153 15841 1048 . .
4 Butyric acid
7 5.158 314 12
8 6. 485 46 119 2171 5 Valeric acid
9 10. 223 47 559 1499 . .
................................ 6 Caproic acid
Total 187 326 10 102

F1R BEEROI/v< 774
Fig. 1 Chromatogram of standard solution

30 M7 7Y Py —ER
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B 1R BRARCEEINIER

Table 1 Acetic acid included in Formic acid

£ 3 B ERRMBEORS

Table 3 Effect of Formic acid concentrations

(2.6 V/v% solution) Formic acid H‘ |Acetic Propionic iso-Butyric Butyric Valeric
. conc. P acid acid acid acid _ acid
Formic acid ‘ A B C D S
‘ 5| o9 V9% | 2.4 X (area) 7118 6370 8974 8296 —
% Carea) | 1978 2058 2066 2117 5 7 |7 ev% | 125 15 28 87 -
s.d. 14 41 40 845 8 %(Ca
Y /o0 rea) 9264 7162 9338 8 669
cv.% | 58 23 20 40 T 267/% 122°cv9% 05 0.2 L0 L6
‘ 5 _
Number of analysis : 5 times S| o44v /v94 | 20| X Careald 9296 7355 9312 8837
X : Average of peak area of Acetic acid ¢ ) cv.% 3.9 L7 11 0.9 -
s.d. : Standard deviation -
] X [areal 8338 18264 3737 11221 2389
c.v. : Coefficient of variation % 0.9V/%% |2.9 c.Ev.% . 4.9 5.8 9.7 2.8 9.5
3] _—_
Al ™) -
08 v X (areal11 866 21313 2868 12004 2690
B5 267/% |24 S0 s ey 55 0.4 2.5
& 2 o |l Careal11152 21770 2826 12005 2509
0 v X [area
= < | 44 /% 2317 S e T 1o L2 L2 6.3
Acetic acid
ﬁam Concentration of Standard solution: Acetic acid, 250 mg/¢
38 - - Propionic acid, 100 mg/¢
%2 iso-Butyric acid, 100 mg/¢
2.6 V/v% BRRIBWD Butyric acid, 100 mg/¢
7.6 1 ZuxbrIA Number of Analysis: 5 times
Chart speed = 5 mm/am Fig. 2 X: Aver:age (?f VFA peak area . ‘ . '
Tnject volume : 2 4 ¢ Chromatogram of 2.6 Acetic acid area was compensated with acetic acid cotained
113 F - V/v% Formic acid in the additive formic acid.
solution %=(x—X) (X: Average of peak area caused by Formic
sk Caluclation report ** aCId)
PK No. Time(min) PK area PK height D No. Name
1 0171 9020 436
2 0.557 30 756 1665 " Acetic acid
3 2.062 4145 144 _ et
P e BRI 48 S A TROERTIRETSH D, AFERTO
ota.

FRIBZIX0.6 % LIT) #K&EFWNT 267/v9, BBAHES
FEL, WELAZn~ 77 028 2BICET. B2H
$D27u= 77 ACRERO Y~ 7 F AR IR, B
BCESENITMYI TR 7~ 795 7CBRHINDD
XHBRZTTH B Z En¥b,

RIC, BRBEOBEAMOBREEEDERYMD /2D
i, SERAIEAEERIC4AR (A~D) i L7z, #ikT
FRUT267 /vy oBBERY REL, ¥Rr7u~ 7
77 THR LY~ 7 EHEEAYE 1 RCRT. B1FLD
A~DDIEMT, FHEOEORELITY, WIhifs
FRE B Y THEZRXTED SN h - o

Eiz, MERWRE 0~107/v95 O#FETHE L LB
WTHE Lz~ 7 HEEE$E 2R/, BRREE L R Y
ELTEENDERO Y~ 7 BB L OB B e
DBREE IBICRT, EIFTRERIND L 5 i
E L e BT DN ~ 7 A IR BN 5 72,

B2X ~0/vY BRAKCEEINIER
Table 2 Acetic acid included in 0~10V/v% Formic
acid solution

Concentration of : 0.9 2.6 4.4 8.8
Formic acid | Y/v% V/v% V/v% V/v%
X (larea) 615 2 066 3 389 6 441
8.4 2.0 0.7 0.7

c.v.% ‘

Number of analysis: 5 times

FFRRUR EE 1270 15~180 mg/¢ & 71 - 720
2.3 HERNE
VFAZEHCHBELREST 524, Fi#EAlo pH 5
BEmESE, 2D, BEHOMEYT L B0EAIEHT 5
7o DI I BRI B OS2 1T » 7ro

BIRITIRT & 5 i BUEE & 5282 o> TR BEzk o RS MEAL
HKIZH LT E ZhEh 0~5Y/v9 Bml, BRHX
NEEVFADY — 7 EEECRITTEBERD BEA R L
2o

TORER, BRBENG ABEONT, EVFAOL
10000 : ; : : 275
S
T 8000 H220 B
] |
= 6000 165 S
E g
< et
s (=3
S 4.000f o <
B E
2 _E
£ 2000 15 &
S
1 1 - 1 1

2 4 6 . 8 10
Concentration of formic acid solution (v/v %)

#3 HRBEE S AMYIE U CAESNIHBO L — 7 TE »
HERRIREE (BEEME) DBIR

Fig. 3 Dependercy of peak area and concentration of Acetic
acid on concentration of Formic acid solution
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B4R BBRIBEOSRICLS Y7 AHOVFEA
1P (%)
Table 4 Residual rate (%) in column

B5 KR BEROBEOERICLD 7T AHDOVFABEER(%)
Table 5 Residual rate (%) in column

—different concentrations of standard solution—

—different concentrations of Formic acid—

Concentration of |

Acetic Propionic iso-Butyric Butyric Valeric Caproic

Corflc%ntration ( Acetic Propionic iso-Butyric Buty;ic standard solution !  acid acid acid acid acid acid
of Formic acid acid acid aci 100 mg/e _ 8.9(8.9) 4.4(4.4) 4.0(4.0) — .
acid | 250 mg/¢ 100mg/¢ 100 mg/¢ 100 m, /0 ) ) . : : *
1 ‘ - &/ £ £ 200 mg/¢ — 7.6(15) 3.9(7.8) 4.0(8.0) — —
0.9 V/v% ] 19. 4 14.9 6.7 7.4 250 mg/¢ 6.7C 17) — =— —  4.3(11) 5.6(14)
2.6 V/v% 6.7 8.9 4.4 4.0 400 mg/2 — 7.4(30) 3.9(16) 4.1(16) — -
440 500 mg/¢ 8.6( 43) — —_ —  4.4(22) 5.4027)
ATV 1.2 6.9 2.6 2.5 1000 mg/¢ |11.4(114) 5.5(55) 3.2(32) 3.7(37) 4.6(46) 5. 5(55)
Concentration of Formic acid solution for rinse 2500 mg/¢  [12.0(300) - - - - -

column: 2.6 V/v%

( ) : Residual concentration (mg/g)

Concentration of Formic acid solution for rinse column: 2.6 V/v%

— 7EBERAES L R5HARRO BN D, F2T, EH
W FSHABEKDE 2 T+ 2 EmnmE C/vw) 0.9
E26HXV2.6 & 4.4 DjicIsit B~ 7 EEEDOF
BEOCZDOBE XTI -/ HEROER L 7u 't VB
LV, KEKOEER, w4t v, o VR,
HRRNINE 0.9 & 26 V/v95 Mic kW TRERES % THE
ERRO DN iz, HEERRRMEE 2 097/v9% Tik
CV. ENKEL T = ZDIEBL DX LAEWRRL Ko7

BlEXb, FEAlD pH B4 I E X ERE LY — 2
EEELZ BRI 220, BBy 26V/vy L ERMT
BBHENRE DI LMot

F 7z, Graef B0 (XEEY R BEHMC LY VFATTH
BEIND PH 340 E2BMELTWE2, EIRKITRL
ek e, RERO PH WG 3LITTHY, Hitx
BB L ThrHEET S FCoMc, ST X 548
IHRWLDEHEETE B,

2. 4 W5 LAKROVF ADREM

FEX ik, Unisole F-200 o EA % BT, R
BA 1.O%BHRMTAZET, 37 2HNDOVFADBEAES
STEMRTEDEHREL T WD, UL, RERTIE,
AL KOCL-FM 10 %% (R L= DT, BEBEHIICHE
T BRI O RES 21T - 720

R A 0~5 Y /v 9 TRIM U 7 BEWE A T E A L7218, B L
TWAHVFA%Y B ED DI, 26V/v% BERYERE
FEA U BEERAEALTELN Y ~ 7 BHER),
B ATEALTE LN Y~ 7 AEEOIES T, (b/
a)x100& VF ABRTER(% L L, B4RTRT,
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Table 6 Concentration of standard solution

Acetic Propionic iso-Butyric Butyric Valeric Caproic
acid acid acid acid acid acid

mg/¢ mg/¢ mg/¢ mg/¢ mg/e  mg/e

std-1 50 20 20 20 50 50
std-2 100 40 40 40 100 100
std-3 250 100 100 100 250 250
std-4 500 200 200 200 500 500
std-5 | 1000 400 400 400 1000 1000
std-6 | 2500 1000 1000 1000 - —
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—o—o— Acetic acid
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Coefficient of variation of standard solutions

—x—x— Propionic acid Acetic acid

—a—a— iso-Butyric acid
—e—e— Butyric acid
—o—ao— Valeric acid

conce.

(=)

2.6 V/v%
Formic acid 50 100 250 500 1000 2 500

solution M8/ mg/e mg/e mg/e mg/e mwg/e

60 000f| —»—4— Caproic acid

. 1 Qm%f 5.1 08 1.2 15 16 0.8 19
L
S Y (89 000) Propionic acid
& 40 000F ]
3 conc. 20mg/¢ 40mg/¢ 100 mg/¢ 200mg/¢ 400mg/¢ 1000 mg/e
20 000 ///< o////////// | evs 38 L1 22 0.8 1.7 1.2
%so// iso-Butyric acid
# ) ; 1 ) L conc. ' 20mg/¢ 40mg/¢ 100mg/¢ 200mg/¢ 400 mg/e 1000 mg/¢
0 200 400 600 800 1000 ¥2500 i
0,
Concentration (mg/2) cv.% [ 4.0 1.8 2.0 1.0 1.5 0.9
=4 B’ &%ﬁ Butyri:: acid
Fig. 4 Calibration curve conc. | 20mg/¢ 40mg/¢ 100mg/¢ 200mg/2 400mg/¢ 1000mg/e
ev.% | 54 0.7 2.8 0.6 15 1.0
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BIFREEMEA TR Lo conc. |

50 mg/¢ 100mg/¢  250mg/¢ 500mg/¢ 1000mg/¢

SO X DIV ADERBER HflE T, cv.%

3.3 1.0 1.2 0.5 1.6

A7 ANDVEARBENC L 5884+ EBR TS Caproic acid

BEOHENTETH D E V2D LizhiaT,
BHER S & OEBH R % R D & CIRn3 %

conc. ]

50 mg/¢ 100mg/¢  250mg/¢ 500mg/¢ 1000mg/e

TERLD, BRECAE SNATMYCERE V% |

3.3 1.3 1.8 0.5 1.6

SVFADEENTX %, Number of analysis: 5 times.

C v

BE, #x7v~<bt7978ick 3 VEADREE T4

ABECHMEFETHH LW BENELNT. UL,

AR LT, ROKCEELRFIER DR,

1) e, 100me e LT, 88 % BB (J I
SEH) % 3memint s,

@) BRAMCEFTINLITMIEERL, SIREEY
BB %0

(3 HHEBHC L, REOBRAYRERMT 5o

@) BEEALEL, LTEHEMETPH 3T iabdh
WERHC R, BT E CTEBBARM LU AT RIE S
Lo, B B LU IR /T A/MELXTT
5o

B) 77 2DV F ABEEDRD, EBESENDH
ET %o

(BEXHE

1) RANE, HERR, FhE— MEEE  BSOmch
S FEBER & MEHRRC BT BT, KBRS, vol. 30,
No. 1, (1989), p. 37

2) FNEERAM : B0EKUTRIERAMIEE, (1983), AET
KEH%, p. 528

3) Geaef S. P. and Andrews J. F.: Methematical modeling
control of anaerobic digestion, AlchE Symp. Ser., 136, 70,
(1974), p. 101

4) FEER : 7 7V F7 —58, vol. 32, No. 1, (1988),
p. 22

5) RRNRKM : AFIF A2 w= v 757 4 ~, (1971), FiT22

Vol. 33 No. 2 (1989/8) 7 7Y ¥R 33




AHIBECBIISBREREOTH

Predicting Recircuration in
Cooling Towers (Numerical Simulation)

BHEEEE 4l
T
Kiyoshi Nasu

Cooling capacity of cooling tower depends upon the temperature/Humidity of the inlet air.
However, the calcuration method for the inlet air condition (Temperature/Humidity) in
consideration of environmental conditions at installation site has not yet been established.

On the other hand, cooling tower installation sites are in the condition in which recircura-
tion might occur, as seen in cooling towers for district heating and cooling uses such as
cooling towers installed additionally near the existing cooling towers or buildings, or those

provided with soundproof walls and the like.

We have attempted to predict the occurence of such recircuration by means of the numerical
simulation, which has been greatly advaced in recent years.
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Function and Selection of Synthetic Flocculants

and their Application
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Yoshimichi Mitsukami

According to the progress of colloid chemistry, surface chemistry and synthetic technology
in chemical industry, many kinds of synthetic flocculants have been supplied in the market
and used in various industry. However most portion of the synthetic flocculant is consumed
in water, waste and sewage treatment. In this article, from the stand point of the environ-
mental plant engineering and experiences, it is outlined how to select the best flocculant
and set optimum operation condition of each plant including required chemicals.
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Table 1 Synthetic flocculants
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Table 2 Application field and percentage of synthetic flocculants

Ttem Cationic Nonionic/Anionic
Degree of Jonicity Flocculants Application field a P
polimerization % use % use
| Weakly anionic | Sodium alginate, CMC-Na Municipal /Community 7 Settling . _
| . waste treatment Dewatering
Polyethyleneimine o —— SR —-
Polyamine P & Pul Wastes Wastes
Medium molecular | Poly-di-allyl-di-methy] Ie:iper ulp 9 | Save-all 30 | Save-all
weight : " Cationic gﬂ{nonxum chloride ndustry Filler-retension|  |Filler-retension
: ! 1tosan P — —_— N S
(108~104) X (3~6) Polycondensatiop product of Civil works & Settling
e & architctre Tl T | P Devateing
) X ; A . Settli Settli
’ Nonionic Starch, Geratine Chemical Industry 7 Deew;rtlegring 12 DZw;??ring
Amomi - Sodium polyacrylate 7 Eﬁaﬁspmcessmg |7 Dewatering . .
Weakly anionic ; Copolymer of acrylamide - - - —
and soduim acrylate Steel mill Settling Settling
Partial hydrolysis product teel mills " | Dewatering 6 Dewatering
High molecular of polyacrylamide - S N —
- . Settlin
weight Cationic goiyvlilr{lyllimidazolirlle %ﬁ;ﬂuzngt?etlry — — 5(F loatat%on
- - olyalkylaminoacrylate Dewaterin,
(105~108) X (3~6) Polyalkylmetacrylate - -~ - ¢
Mannich reaction product i i
of Dolyacrylamide p etc: Other various Float.atlon Floatatlon
industrial effluents o SDetth?g . 27 IS)ettlmg_
] ewaterin ewaterin,
Nonionic Polyacrylamide € i €
Polyethyleneoxide Total 100 100
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Table 3 Chemical structure of typical synthetic flocculants
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3y B AL ) R G 8| Methylated poly-| . . _

BT REEHORHHAEM: <b .'Eo E sulpho-polyacryl e \w. e -ditto- ditto ditto
}:)0 fur} 8 amide CONUCH2S0: Na* )

faD—fFle LT, BRFEEHATER .. e

C. Nonionic polymer
KOBILEC B WTHY FET LI = ‘ memepewme S
VRES 2 IREDTERAENE  § | pojjacrylamide k=Gt —  |3~6)x108~107 Powder
L TR RBAE AT > Tl § CoNtt; (Liquid)
Y . 5ol— — T — e ——

/=3 Y REHTEERORME A& éb Polvethylene. |
WMLTH &, o4 RIS < E oxige Y ~CRm G0~ b= ‘(3"’6) X108 Powder
RIED RN DI A A FRKEDY Y # _—e

o . R , &8
PRBICTML, & O T HEAD § 5| Urea-formalin | . — r(3~6) X108 Liquid
WhEETTICR T &, #oa 7 EKH D 'g g | complex | ~CILNTIC-NI~ | } 4
VU BWEIERT B &\ Bmas  OF| l ‘ '
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BVWENDLIWMEIL e FEHCbYRFT 4 -2 RN KD BRI, HHSEIoRCEE T AL L

R OLIWMECIIEENRLE TS D, F4RCELET BIZEARY 7OF 7 v a v iabURRT I R B
B HEHTEEROHEFELRTY. BRCENTHE LEEALETH D, BEBED —flx 5K TR
KA 4 T BER % W B HF98 T T 5 039, o
HRTIE, E4ROA TV XOBOCELTWAHEELT Q) EHTEEANL BREENKS A U EEEXR KT 3
4 Bo TOMREX, A F YHREEERED D WL, BRERD
BEOTEERCE, 2HTRN LS hEH L0 D FETERDLINDo F I IVKARIZKIE I & O B 7E
AV o FPRBBHH, HECEL UL, B4 55%NR BECEEIND. BENCRENE LY A4
H2Z0 TR, BN LRO XD S EEETA D & VERERER, RHEE & b A A MR X B BRI
BB, ZE1, 2BRT LS CERSEET 5. Lichia
(1) BOTEEAXXTFEIEITTHHDT, HilE TEARE L BIFERBLR G 2 HE L CEER Y EE
HEHNT CERERE S Thh\ve BIFRE BT D THERXTHbBo

4 BHTREFDODETE
SHINKO-FLOC SC-682: 0.29 SHINKO-FLOC SC-680/SC-682 BETKAB CHER IND ERSEEEBEII AR L TR &

/SC-687: 0.2% 5 XA TE Do
Solution temp.==40 °C
100 100 T T T T T y . o 3 e o
’ SC680 (1) MOBROEEE, FI2E27597 47 ~, v
90 90 1 ‘
80) 80 . SHINKO-FLOC : SC-685 ; ambient temperature
g§ " g§ - ~ T T T T T T T T T
S S 7 SC687 N \
— - 5000 .
- 60 S 60 4 2.0%
g |
2 50 25 .
?‘ = fl 09
£ 40 740 - —~ 1000 o :
£ 2 ) g
g 3 £ 3 1 = swr 05 % 1
20 20F 1 £
10 1w} | % %2
o | 1 E e | mnTmmsoBER
5 10 15 20 25 5 10 1 20 2 3 02 % BEC K BB D%
Days after dissolving Days after dissolving ‘% S0 1 FrREREL
Lo . i 2 Fig. 2
Note : :l\./IeaST.lrement1 of lf)nlClty ‘pot'er.ltlal; by 'means of‘ (':olloxdal = Viscosity change of
tltratlc.)n. Ca cu.la.tlon of 1o'mc1ty potentxal=.[(10{11c1ty o 012 | the solution containing
potential) /(Tonicity potential at start of dissoving)]x100 synthetic flocculants
;1 K FA v KRS FEREANC o depending upon
v K o N
. DIEIRDA A PEREE S sy flocculant concentra
Fig. 1 Degradation of cationic ionicity start— ] tion and storage term.
. Days of storage
of the dissolved flocculants ‘
B4 R FEICKTDESTERERDOHBIE
Table 4 Regal regulation regarding synthetic flocculants in some countries
Country ‘ Bureaus ‘ Flocculants ‘ Regulation in flocculant quality : Regulation in use Cft.
Japan Ministry of Health | Polyacrylamide Content of Use is restricted in sludge ;| 1973 May
& Welfare | Polyacrylic acid acrylamide ; less than 0.05 % treatment ; Concn. of
MITI | Copolymer of acryl- | Cadmium ; less than 2 ppm acrylamide in waste water
‘ amide and acrylic Lead ; less than 20 ppm shall be less than 0.01 ppm
‘ acid Mercury ; less than 1 ppm (Temporary regulation)
United . Department of the -ditto- Content of acrylamide ; less than | In tap water treatment b
Kingdom ‘ Environment 0.05 % . mean concn. < 0.5 ppm
. ] ; max. concn. < 1.0 ppm
U.S.A. Environmental \ -ditto- Content of acrylamide ; less than | In tap water treatment | hs
Protection Agency o 0.05 % ; max. concn, { 1.0ppm |
Food & Drug Polyacrylamide Content of acrylamide ; less than | Rinse for vegetables & | (f Column;
Administration i - 0.2% fruits < 10 ppm | Use of some
i Partial hydrolysis Content of acrylamide ; less than | For juice containing cationic
I resin of polyacryl- 0.05 % cane or beet sugar polymers
| amide, Copolymer ; less than 5 ppm(wt) has been
* resin of acrylamide admitted)
) & acrylic acid e
U.S.S.R. | Partial hydrolysis ; Content of acrylamide ; less than | Residual polymer in tap
| prO((!iuct of polyacryl- 0.22 % water { 2 ppm
| amide -

Netherlands | The use of synthetic flocculants has not authorized. Therefore they have not applied in drinking water treatment.
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BV BERAE TR L EHHEOE D B S - 728
BEEEROBENEETH 5,
BRBYLRSTRERSBETHIZ Lic kD, WHEE
BOBEEL —~BREFEMCHEI RS Z L NTJEL B,

ROTFREROERET b= Tk, BESIEOEHS
VieEB 2T ERL, RALHE LT 2EB 4
FRALTW2EBCE UAHR B TR L, SR cHRE
RTL2ONBEHEHETH B,

BKBEHBWERT v SOMTE L h BEERC BT
LHREIBE L CBY RSO TEERERET 5 & LIk R
ATBERC N

Bie 2 7 » YBKI 313 5 HARIBIZEE LW 0T, QR
CESSHMREAERL, BOTFRENEEELEDOESE LT
DZLLEETHS,

WO FREARECIHUCHAME L DROBBREINY ©
<, HHEE, BNEFRESBRETALEND B,

HATEER Y BETHBOBRR FEO 2 BeR K
Zeta meter, C.S.T. meter *EH1, 2 Zmrt,

5. BYTFEREFOFERH

HELETIZI A7 X Mo X - TELER 2 EBICEH

B5 R BOTEREANBREE: (Vva—vay )
Table 5 Dissolving condition of synthetic flocculants : (SHINKO-FLOC)

. . pH range soluton pH Viscosity Molecular Dissolving concn.
Product No. | Tonicity (Available) (0.2 %) (0.2%: cps at 25°C) | weight (x10%) %
SC-688 Strongly cationic 3~10 3~6 150 400 0.1 ~0.3
S C-670 Strongly cationic 1~10 4~6 90 200 0.1 ~0.3
S C-670H Strongly cationic 3~10 4~6 120 300 0.1 ~0.3
S C-685 Medium cationic 3~10 3~6 150 500 0.1 ~0.3
S C-687 Medium cationic 1~10 3~6 120 400 0.1 ~0.3
S C~645 Medium cationic 4~ 9 4~6 70 460 0.1 ~0.5
S C-681 Weakly cationic 3~10 3~6 70 900 0.1 ~0.3
S C-661 Weakly cationic 3~10 3~6 40 1000 0.1 ~0.3
\
SN-104 Nonionic 3~10 0.1%) 5~7 0.1%) 20 1300 0. 05~0. 2
SN-104 Nonionic 3~10 0.1%) 5~7 ©.1%) 10 1000 0. 05~0. 2
SA-250 | Strongly  anionic I 5~12 ‘ Eo. 1 0% 7~9 | Eo. 1 0% 140 1300 0. 05~0. 2
S A-220 ' edium  anionic 5~12 0.1%)6~8 0.1%) 100 1700 0. 05~0. 2
S A-297 i Weakly  anionic 4~10 [ 0.1:%) 6~7 { ©.1%) 40 1500 0. 05~0. 2

86X BE/BUKSRE
Table 6 Coagulation/Dewatering testing methods

Testing method

Measuring/Analysis item

Application field process

Zeta meter Electrostatic potenmtial Coagulation
of particle double layer Settling
Streaming potential Filtration

Jar test Floc properties by ‘ Clarification
coagulation & settling Coagulation
Analysis of supernatant Thickening

Cylinder test -ditto- -ditto-
Settling velocity

BH1] ¥~FA-F— Floatation test Floc properties by Floatation

Photo 1 Zeta meter

floatation

Analysis of scum and
treated water

Scum floating rate

;’é Capillary
suction time

Separation rate of water
from sludge

Pre-treatment for
dewatering of sludge

Leaf test
(Buchner test)

Filtration rate
Filtrate volume
Exfoliation & water
content of cake
Analysis of filtrate

Vacuum filter
Filter press

Centrifugal
dewatering test

-ditto-

Dewatering centrifuge

Gravity
filtration test

]
Sludge concentration rate

by gravity

Sludge concentration

Filter cloth test

HE X 2 CST. &
Photo 2 C.S.T. meter

)

Cake formation
Cake properties
Cake exfoliation

Belt press filter
Screw press filter
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BT R EREIC ST DESTEER O MHIREES]
Table 7 Examples of flocculant alternation at field test run
—Comparison of laboratory test to field test run—

Treatment Preliminary Alternatve
Process Waste/Sludge purpose selection flocculant Comments
Steel mill Acid rinse waste | Settling SHINKO-FLOC | SHINKO-FLOC | Kind of the flocculant was alternated from
Dewatering SA-210 SN-104 medium anionic type to nonionie type in
order to increase dewatering effect.
Food industry Activated sludge | Dewatering | SHINKO-FLOC | SHINKO-FLOC | To improve cake exfoliation, potential of
SC-688 SC-688H cationic ionicity was increased.
Chemical industry | Chemical waste Settling SHINKO-FLOC | SHINKO-FLOC | To improve poperties of raw sludge, supply
Dewatering SA-295 SA-200 of PAC was increased to the thickener.
Consequently, anionic ionicity of the
flocculant was increased.
Municipal waste | Activated sludge | Dewatering | SHINKO-FLOC | SHINKO-FLOC | In order to match seasonal fluctuation of
SC-688 SC-688H raw sludge properties, cationic ionicity was
increased to the highest grade.
Night-soil plant Activated sludge | Dewatering | SHINKO-FLOC | SHINKO-FLOC -ditto-
SC-689 SC-688H

L&, B TEERD $#REE4* B35 5% R
Wo LR TOBNRTIRT A TOBEELELRDBE
I SREE COBMRE BRI T 0EN L S 5E
ﬂ;%L\o

—FR7 9 SPKTCIETRT X+ ORI EAT
54, BOTEREROHNEEEL XD 5B RNy — R
R4 421 %,

COFERRE LU TUIBERHEIHFEO TR T X+ LEEED
R, BDHWRIAHER T v YOEBENRENREZLD
N5,

BEEMIC ST A EBOBMITIR T v ¥V L BERIYELE
L, BEIrOBER 7wy 72 BRIED LD D,

BHEINRROBEETEER TS L b, ERLEIRE
DIETROBLAK Yy — 2 &KENR LR Ly — R E (LT
Bo

R B AR T X oS @E 7 v v 7 ORI
& D EEN:, WM, Bk EAMET T %,

HHOKABE L D RETDH 27 v VIZTEFK Tl dER
By, TRKUECRREME R P82 CFHEL
LFOBHEBREBE HDEERDH D DL 5 RBEIII,

BEI7RT AT ERBTORF 2T WSEBHOREE LR

Wb, BITRICT A7 R & EHEERTEE L-FlL R
EN)
¢ 9 U

aw A FAE2E, RELE, AT EoREC X

DR USRS S FEEAN, AHK0E, 27 v Vi
TKALEE D 23 BF i 33\~ C b B BERME O T TREBH R FER
ZHicb Lize
HESHFEEROHFAL, S OEEA-I—~IT XD
BA%, MR bINSHETRA TS,

ok, 27 v VRKAEY LY SEY, BB
175 =iy, BHOTEER®HIROCER T2 2 L2
EThb,
EOTFEERDORBEC - Tid, BRROCEE L/
UG ER—~ AL LT ET R & RRC R L HHER
KUBBETHDB, BRJWOEE, BOTEERDEE LA
Rl SR RN, MR B FRERDERES
B (BCBHTRERAGEEE) #BET50E S 5,
BOFEER FHED Bink e, XYHRALHE
5, LOBHEWSWEBOBEENED DN TN D,

B FRERMOBEERA L & R ET A RE L FR%D
V7 PR G KB A ~ 7~ RBEONI-HETH 5,

(BEHE)

1) AFHE= : BOTFEEAL (198D, &AFHITS

2) BRRIRE D « TERK, 1435 (1970), p. 36~41

3) MHEE=, EH  THEAK $F945 (1966), p. 36~40

4) KB ¥ E: BOTER], (1985), HAEME

5) BEE— & : HELENKENRFERSHEIE (1988),
p. 98~106

6) W. W. Eckenfelder, Jr: INDUSTRIAL WATER POLLU-
TION CONTROL, (1966), McGraw-Hill, Inc.
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Production line of stainless steel products
concentrates in Harima
M7 7 v ¥ —~1k18H, 108 % # Fic 27>~ v x4t
THOSESBETE (RERMSEBENTE19) &
MT B EFER U, LEER - 681, 2 XXy ¥YRIE
[N
B THEEMNE, A7 Y VREE VIR 7=V
HoBEAHEL Ol - &E, BERgHEvEE o
5B RF Y UVREBICDOWTIE, ZhE CAAEMES &8
HBETY, F/NEERA MR ORGTE TOEEELT
Eiro LOLERBIUoBENOER M), £ESELEzX
FPE Y, & RHEBRRL L TEN TS T OMESS
BT HDTBERETHI LR Lich Do
SEi kb, WETHE (Et 98500 m2, BERTH
5600 m2) PCRERET 800 m2 O THLBEHRT S, &
PO BAL L BERD 2SO TCEEY R T 5% —5
L, THRHEY X 7 L 048 L HFE O HMMEELL
5 b0, itk - CTRF ¥ v ABUL T O & EERE I
# 4 BB OFER 250 & (40000 £ EAHIE) i b,
HTITHHE (89.1.19)
BEEXANEEZLE —hES8EY X F4H
0%ER~—21L
Double-deck cooling tower for district heating
& cooling system can reduce space more than 309
W7 77 ¥~ BAR—RCEFTY=Y7a2X}
#EE L -EBGHR LR, NENAZEEECED
Hdo RESRORBGHIEYL 2BRICENGDLEDSDT, B
BEELOBERTE 5. FAKOEROEREEHF TS
ZEND, BHRSLEEL W3, AEEREY X —T
EFFERAT, BEFABREELIENDSEENDRK
BERER BT 5, T CIoTEE - BB 2 v AR
BEEY AT LBOBHIEEREAT 2108 1 5+ 2T
Lizo R TIRHBHER Y A7 218, TBIFER
M5,
HIRGERE Y X 7 A B EEE 2 FORIER(E L T

ERnE

Test tower

TOPICS

bo REGHIEIIF Y R 7 L CRAIR BN, BEG
BRKRELSERAR- b=~ XML T\ 5o

Rtk 3 ERINADRAY 2 7 L DERCET, 7R b i
DTEb D, BEERGHBRML LicHHEL E - TE
A ER, LHORREY & EMCRT BE L - T
BHo YAT REY Y I NVEEETERX~XMt, 77 VE)
BENIDRER I 7T — 2D KT LTCw5B. TTCRELF
BEO2E3ACKEN ZANLBRE LR, AL 6E, A5
8000 ¥ D H b, EBEAGHEZ 2E (150045
YX2E) T, BHERA v rATHEBEAERY X7 LICEA
T 5. RESEIEHEN.

R T 7 v~ BB AW/ — X FY X7 4
LB EDLET, BHEY X7 %Y Al —REFIK
FEBEHK) 27ve—XFEL, BREHER OB HK
(CREHIK) @37 v— 8By BNTavy23ind
B, BAVT Y RERETH L0 RIERENER
AHBEETE, vy, ARLERIRAI L & LI, H
BEBEEY A7 anbEREN S,

{EETEAHR (89.4.6)

NEITEHMFES O —— SRR #3T Al

FRYTHERM compact and efficient heat ex-
changer for high viscous product

W7 7Y ¥ — 13288 AA R « 7V —<tBlOEEME
ARSI 7 VY~ 2 JEZBABRT T2 L RE L,
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The largest ABC System to be delivered for
Shinetsu Chemical Co., Ltd.
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Companys name “Shinko Pantec Co., Ltd.”
will start on October 9.
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