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New Liquefying Equipment with a FULLZONE Impeller

for  “Polished Rice Grains ”
Recycling of Waterworks Sludge for Agricultural Use

Surface Reforming of Stainless Steel by
Wet-Acid Treatment (Part 2)

—protection against release of metal ions from GOLDEP WHITE —

Relationship between the Activity of Methanogenic

Microorganisms and Coenzyme Faz in Anaerobic Treatment
Preventive Measures against Self-Excited Vibration of the WIPRENE

An Analytical Technique Conforming to  Drinking Water
Quality Standards  (I)

—ICP method for metal analysis —

A Quick-Built Crane for Assembling Steel
Cooling Towers (Patent applied for)

The Thin-Film Evaporator  “EXEVA” for Highly Viscous Products
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An WS {lon Scrubber) for the Treatment of Exhaust Gases and
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TOPICS

(EEOH) '

HRTE, FEEDBICHOTCOLDEP WH I TEMZETALL
IVRIR—Y 3V OBO TR VBIEKEHE Y R T L ZRHL TEI,
BHEE. GOLDEP WH | TEMZERLICEBNKIREETHS,

COEES. MABICGOLDEP WH I TEMZERTDEHIC,
EERH. BSOSl En, (1) BEEMHE, Dok
BEETHD. (2) HHHRESS<, RE2RICTINTVSD, (3)
KEUEHEZZTICH ., KOBRDIN\DESRICHBEREBOMIEITET
BB, (4) KBICEABEFENMBDOTHRV, BEOHHEL>TSY.,
HLDL—F-ORRIFTHBEO/IZFDEDEHAEL TOd,

Ultrapure Water Heating System

Hot ultrapure water is used as effective rinse water in semiconductor manufacturing
processes. This system, installed mext to our ultrapure water supply system,
produces hot Ultrapure water containing munimum amounts of pollutants and
impurities by the use of a GOLDEP WHITE heater and improved fittings and
valves. Easy scale-up and steady thermal controls in addition to compact and
safe structure, are highly evaluated by customers .
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New Liquefying Equipment with a FULLZONE Impeller
for "Polished Rice Grains”

Clok-£ 3
A &
Tetsuo Kobayashi

The sake brewing industry, still relying upon traditional techniques of skilled workers in
many ways, has to promote modernization such as new -technical innovations, education and
training of young workers, and increasing the productivity.

As a new sake brewing technique, the liquefied rice fermentation process has attracted

the attention of many breweries.

We have developed automatic liquefying equipment with a FULLZONE impeller for polished
rice grains. This paper shows some examples of liquefying tests using a FULLZONE impeller
and the result of a liquefied rice fermentation test.
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Tig. 1 Comparison of a liquefied rice fermentation process and the

traditional fermentation process
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Fig. 2 A FULLZONE impeller installed in a vessel
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Fig. 3 Shaft torque curve for a FULLZONE
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Fig. 4 The result of change in
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time during a liquefying
test
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Table 1 Comparison of composition in liquefied Sake meter | pH ) Total acidity| Total nitrogen gsgﬁiﬁt:fgcz
rice between two impeller types =1 Cme3 Cw/w%3 (%]
FULLZONE type 16.8 6.5 0.05 0.009 <5
Paddle type 16.9 6.5 0.05 0.011 90>
ibzlef ﬁﬁgﬁ?%f raw materials for test MiZUkOji; Soe Naka |Tome-1|Tome2| Total
sake brewing Total rice (ke) 30.0
Liquefied rice kg) 6.5 6.5 6.5 6.5 26.0
Rice for Koji kg) 0.7 0.83 0.83 0.83 0. 83 4.0
Water (kg) 2.0 10.4 10. 4 10.4 10. 4 43.6
Enzyme (& 3.0 3.0 3.0 3.0 | 12.0
Lactic acid (mg) | 12.5 12.5
Cultured yeast (g) 28.0 28.0

TRACRES D L

P83 R REEBO L
able 3 Comparison as a function of mash fermentation with
liquefied rice between two impeller types

Cultured yeast used in this test: K-701

Day Sake meter Alcohol Total acidity Amino acidity Number of yeast fungi
(%2 (mg) (me) { X 108/g"moromi)
FZ PD FZ | PD FZ PD FZ PD FZ = PD

Soe
Odori 14.1 14.5 2.8 0.8 2.7 2.5 0.2 0.2 4.0 2.6
Naka 11.2 11.6 4.1 3.0 2.5 3.3 0.2 0.2 8.1 5.7
Tome-1 11.4 11.8 5.0 4.0 2.3 2.7 0.2 0.2 8.1 5.4
Tome-2 11.4 11.8 4.2 4.0 2.6 3.0 0.2 0.2 7.9 5 4
2 10.2 11.4 4.9 4.6 2.8 2.8 0.2 0.2 7.5 4.9
3 8.6 9.4 9.6 7.8 3.0 3.2 0.3 0.3 7.0 4.9
6 4.8 5.5 13.4 12.0 3.1 3.4 0.3 0.3 6.2 5.2
8 2.9 3.6 16.0 15.0 2.8 3.2 0.4 0.4 5.3 4.6
10 -14.0 -21.0 17.0 16.4 2.8 3.3 0.4 0.4 5.3 4.7
11 -7.0 ~15.0 18.0 17.4 3.2 3.4 0.4 0.5 5.0 4.5
12 -2.0 -8.0 18.8 18.2 3.0 3.3 0.5 0.6 4.7 4.4

FZ : FULLZONE type, PD: Paddle type
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Table 4 Comparison of sake taste between two impeller types

‘ Fragnance Flavor Total
FULLZONE type 1.2 1.3 1.2
Paddle type 1.3 1.7 1.6

Grade points: 1. Good, 2. Average, 3. Poor
(Number of testers: 10)
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1) bk, AR Wl < 7Y 2 BAKREER, Vol 37 No.
1 (1993) p. 23

2) EHER : BEHRES, 88, (10) (1993) p. 756

3) ROEFHF : BEHRE, 83, (O (1988) p. 218
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Recycling of Waterworks Sludge for Agricultural Use

(B EOHM=

B
Shigeru Sano

A I E B
Masaaki Ishikawa

moF & M
Yoshikazu Takai

The sludge generated from waterworks has been dehydrated into sludge cakes for landfill.

Shortage of disposal sites and increase of transportation costs call for development of a

system to decrease the water content with nonchemical injection and recycling these cakes.

The average recycling rate of sludge cakes of waterworks in Japan increased from 2595 in

1989 to 309 in 1990. A recycling system combining the pressurized electroosmotic dehydrator .
SUPER FILTRON, a pelletizer, and a dryer has enabled a product yield of more than 709 )
for agricultural use.
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KB BREST DR 7 v V1, BKLTr —xRicx BB L D RETIHKT —FOBEF A4 E 1R
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BOEENELL/k->Tkbh, TOERBLEHEL TS s/ 1 % SAEN
72, Bikyr — ¥ OUMIRELED T b, £ T, & Table 1 Examples of effective use
FERKIT & B EEKRP, Bk - xOFRFAER Agriculture | Land cultivation, gardening,
BT ENRDHNTN B, I earth brought from some other places
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%D X BEIMLTW5d, X5 RiExBEEL, HBHT é —
2 EERERMERAE (R ——7 4 v F v | &F] Lightweight aggregate Cement materxal wall mater1a1

HUAAEFIHY 27 £ 2R LI0T, +OMELHE & construction materials | asphalt filler, roadway subgrade,
— — ’ [=]
+7 | brick and block ceramics

Lightweight aggregate &

Residential development & civil material

improvement of land

il

Wi

F1H BIEFRES — X OBEIRAHE
#7295 DS-t (1990)

Fig. 1 The effective use ratio of dewatered
slugde generated from the waterworks
facilities
(about 290 000 DS-t, 1990)
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Table 2 Conditions required of product

Use Grain size Grain shape Water content
Land and 0.5~3.0 mm : Aspherical 1 30~40 %
1:1c1e_ paddy shape is best. | Disinfects soil
cultivation

Milled shape and kills off

Earth brought 1.0~5.0mm s second best. weed seeds.
{rom other ;

places

Gardening

1.0~7.0 mm
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Table 3 Experimental process

Mark Process
A ! P.E.dehydrator — disc dryer
B " P.E.dehydrator —> disc dr.y;:r — sifting machine
1 crusher <«
C ' P.E.dehydrator — breaker — disé Vdryer

P.E.dehydrator : Pressurized electroosmotic dehydrator

¥ 4 K KBICHA UIZIGIROIRA RS (S S%)
Table 4 Result of analysis of sludge used for experiment

(88 %)

Sampling | Concent- ‘ ;
Mark | o PURE | LONCEY by loss| SiOg |AlzOs|FesO5 ' MnO | pH
season | ration %

i |
| i
A |Avtumm | 3.15 15.39( 40.17 | 23.84) 7.81 | 0.20 | 7.0

. a |
B | Winter | 6. 80 24.01 ¢ 35.38] 25.39 | 4.59 ; 0.15 6.8

I —— -

i ! \

4.27 22 63i 36.64 | 23.09| 6.70 ‘ 0.18 7.1
! |

C | Winter |
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Side bar Fig. 2 Pressurized electroosmotic dehydrator.
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Fig. 3 Rotary disc dryer of indirect heating
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Product outlet Fig. 4 Roller crusher.
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I'ig. 5 Breaker of high-speed rotary paddle

Product outlet type.
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BS5 X %‘Wi‘A.@%M:&ﬁi" L : Condition _ | Product yield rate % N Dry degree
Table 5 Conditions and results of 1, Test | nput IhD?“}‘ﬂ 05~ |10~ 1.0~ |05~ | Shape | Water [S750c
experiment A. Cfke/h TP 3.0mm 5.0mm | 7.0mm | 7.0 mm % | min
iT-11 8 | 40 | 15 53 ‘ 71 78 87 & 28.2 11
Dewatered | T-2| 45 ~ 40 = 15 | 49 | 70 78 89 O | 314 8
shudge input . T-34 60 : 40 | 15 | 39 | 62 78 87 A | 859 8
| T-4| 75 f 0 15| 45 | 49 56 73 0O | s4.9 7
3 T5| 60 40 | 10 | 39 | 83 69 79 A | 36 7
Disk dryer 1 g1 60 | 40 | 15 | 30 | 62 78 87 A | 39
dam height ! i :
' T-6| 60 | 40 | 20 40 54 | 68 79 A 32.9 8
(7|60 |20 | 15| 3 | 0 72 | s | A |21 s
Disk dryer | T-8] 60 30 | 15 | 34 ' 60 72 79 A | 298 8
rPm. o T-3| 60 i 40 | 15 39 62 78 87 A 35.9 8
| i
| T9| 60 : 50 ' 15 36 58 74 82 A 32.5 8
(O : Almost spherical shape < : Spherical shape and milled shape
/\ : Almost milled shape [1: Milled shape of much flat type
100f 1 100} R
8 : T-,l 30 kgu"’h O T-510 mm
& 8ot T kg',h : < 80F O T-315m
= <o I'-3 60 kg/h = & T-620 mm
2 A TAT5ke/h o
= 6of - B o60f 1
= =
o d0F Z o -
S @
s <
201 N 2 20k
1] b 1 1] 1 L
0.1 1.0 10.0 0.1 1.0 10.0
Particle size  [om] Particle size  {mn]
FOR MBA UK R AR ENRNTI FETR JBRA RS U
i"ig. 6 Experiment A Fig. 7 Experiment A
Cumulative grain size curves of dehydrated sludge Cumulative grain size curves by dam height.
by input amount.
170 %53 —SEDRIEEAINIC N E £ 2 iR BT 10oF ' Sa—
D, Fi, HEEERCRITLAEE, MERERESIEIL, O : T-720 rpm
JAY oA X 575 °C LD ERNE 175 & & Ty 0 - T-830 rpm
ThBE LT S sr & 2 T340 rpm 1
EER 7w 2Bk, BSOSOy P u— vk BRE L ° A T-950 rpm
Tk b, HELE T HRIESH A # 2 B RO T4 fii ¢ 3 s 60 .
Bt 3~ 2 BER AT - foo RO v — 7 Wb % %+ £
LT ETCHRIESfEDOa Y b~ v B LI, £, T4 D
A7 FIA Y OURARA R T b1, ARRTHER g I
%Eﬁ ZL) 'T? el f\:o 2
KB w2 Cik, HEOBREHRRC TS Zex2HY & gl |
LU TR, BRMOIEERE, < Fro@Ess#Bgtss o
& T, BRI R A MR T HEBRE T - 72
+ 0 !
4 RBRER 01 70 100
4. 1 EBA Particle size  [mn]
S ORETUE, WK~ X DR, 74 A7 FTAY mem g R R
O S, (R, BARONK, ~FDOKEXIC L5 Fig. 8 Experiment A
Bh Pt EREFGTE TOMELFE S RICL, BEMN Cumulative grain size curves by disc dryer speed.
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Fig. 9 Experiment B
Cumulative grain size curves by gap between rollers
(for grains more than 5.6 mm),
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Wi w86 R, KitmRliia 9, 10B k9,
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M, KRBT O EEER LA s, 11— 7k 2.5

mm CCHE, MITEER U7t a o thi R 1T - 72, 5Bk

MiRAET RIS, REEmkhs s BRI R,
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PRRBBND LA ot h, 13EAEERREC KRS X

P A N
fREHA ISR &4 < & ¢, Rtk 0.5 ~ 3.0 mm o> #5401
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%,
EEHTERITH, BB L D S AREOEIC L HEL
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s 6of
<]

b
]
SR 115
L
H
=~ 20f
0L
0.1 1.0 10.0
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Fig. 10 Experiment B
Cumulative grain size curves by gap between rollers
(for grains from 2.36 to 5.6 mm).

F 6 K JURB  RSVERE N A B W
Table 6 Experiment B Results of experiment to investigate
crusher performance

Item Product yield rate (%) Grain [Water
_ Ty rain
e Roller | 0.5~ 1.0~ | 1.0~ X content
Grain size gap 3.0mm 5.0mm ! 7.0 mm shape (%)
3.0 40 63 82 A
N 2.5 50 65 78 AN
—5.60 mm 20 | 46 55 6 | O
1.5 46 54 70 ]
37.8
3.0 50 83 86 AN
2.36~ 2.5 54 76 81 JAN
5.60 mm 2.0 62 77 80 ]
1.5 53 61 70 R

(O : Almost spherical shape < : Spherical shape and milled shape
/A 2 Almost milled shape [77: Flat milled shape
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B O [nldE g, 2 o lsba 8-S 4L o 8T, Pk
= X bR O S SEEHO MR — ¥ & EN L
Too WHMREL, BB THIE O TN B Ak —~
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EAEEBANLODIEBETHS, ZNEHOER — X %))
U TCEBR Uk A 8B 8 R, B nEs Hh A 2 S 12 o1t
KR
B8 ENDENOIEE A ENERIRTE L,

< e 0.5 ~3.0mm ORI E SR I V70 % A2
THh, BEHFRE 4% 2 5 2 LT 3 EE TR
TR USRI 370 % A M T B

B2 HWIHRBRE SR B8, B{EENRG k-
W5,

BIRINER R S THLBERMNE S EAEHEMR S DT <
Do FIT, BHLCEERL D L E 2 ON LW Y,
R AL A A T R T L X e, BEEREEIE T 4 2
7 F7A4YDOEKIEINC L %S5 2 & AAJBET, Bt
HOD N TR O &R — ¥ & # L CEB
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S

10 g Ty 7 ER
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Table 7 Conditions and results of experiment B

Conditions | Product yield rate (%) ~ Drying
Item ’II;?(;t Input ! Speed ‘ hlgiagxﬂt 0.5~ 1.0~ 1.0~ g:;g c‘gxl-i;ft |>7§ °C
(kg/h) " (r.p.m.)| (mm) | 3.0mm 5.0mm 7.0mm @) | (min)
Recycled  T-10| 60 | 40 15 47 78 83 <& 30.1 13
Recycled T-11 45 ‘ 40 15 48 80 85 O 26.3 | 20
R%ﬁﬁ&gm"Tﬂz 45 40 15 81 73 74 O | 272 é 18

(O : Almost spherical shape
A : Almost milled shape

CHREEEOTC L HEE, EIKRLVHERINE, B
Wb D 2 &ikinng, EREHIE TR, &
KEWRF 72D, ERAERRESDEL - T %,
cERE, BUELVESEDE T AE, xshT
WA,
5. ER
5.1 BEFRBICONT

Wiok 7 — % O o, B2EFMBCKT 3R ERT5
fewd, HEFIHEY 27 A B EEST DY, Wo ek
FIRZE L TAENE D D, i, ED L5 RBRTHN
TnBh, 8l » CTHOCHRET B BERD D,

Bz X, BKED X T v VUBICITIRE SR & BHEREH
Anby, AK, PAC, Bt v+, SHTEERSET
BEAMBENI R T » YORKT — Fik, FORHIMTIESR
DEEBENRYVFT D, INHDOIKY — X4 BEFRB4
6, BMEEE, T VEE, VVvBRRZE, BERBES
HOBERE D ERHBHIONY, Fio, WEARMUL
WIBETh, vy rOEFE, PpH HFTEMOELS LM
R AN 599,

HimnkE b RIETLHEE T, BKkr—-Fickok sk
MR ARD BN B,
© FIKMEE o KO+ HMHENITF L, FOME

Dicd, HAHEEORENS D, BRINTWEZ &,
® BWHRELOMEBETFILERINTHSZ &,
® HWEIZXES, ERK2AHz bNEEERRWC L,

@ WBRERRZEBOBWERTHD Z &,

BRI &~ o KM, BRI TRIDZEBIC & » TIRE B 728,
BESHOFEYZR L2, ARCE U CEOREL £
29, @iX75°C B EOBRMNET, @3ENE CEIE
TREE T b TR VY, O & HIRERE CHR%kHks,
Fiz, 74 NVE =7V REWOKBEDIRIK 7 —~ ¥ IR TH
B, OLOOEHNBIEBRT HEE RSN,

B EoZERMS, BEFA*BHNE LEYRIHEY 2 7
LTCEISE XN S EFIE, B2RECRT XD ik
LB,

5. 2 HEHOEE

LTk, BRCEBEoOREC OWT, BRI 1E5D
DEBRHEIT-TEY, FOEENST 4 X7 FI4 v %8
ATde WIT, KRERGRAHEBICKNS,

< : Spherical shape and milled shape
[ : Flat milled shape

1001 O : T-10 Recycle, i
60 kg/h
{1 : T-11 Recycle,
—= 30 45kg/h A
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- after
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Der| :
=
.20
D
= 40F T
L
<
~ 20 7
0 L !
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Particle size [om]
g1 KRB FHEBEBROREMEIR

Fig. 11 Experiment B
Cumulative grain size curve of recycling test.
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Table 8 Experiment C Results of experiment by degree of crushing

, Conditions - Product yield rate (%) __ Drying
Test Dam ~ ‘ ~ | ~ ~ Grain Water | o
Ttem No. Input | Speed height 0.5 1.0 | 1.0 0.5 shape | content ‘>75‘ C
(kg/h) | (r.p.m.) (mm) 3.0 mm | 5.0mm ! 7.0mm : 7.0 mm %) (min)
: : | \
‘ Low |T-13 45 40 15 69 | 71 I 76 82 O 36.1 | 10
i |
D | i |
egree of !Medium T-14| 45 | 40 15 72 58 61 87 O 3.3 | 11
crushing i : i
i High T-15| 45 | 40 = 15 74 48 49 90 O | 22 12
| i ! i
(O : Almost spherical shape & : Spherical shape and milled shape
/A : Almost milled shape [ : Flat milled shape

B9 R RRC WEEENEBHER

Table 9 Experiment C Results of experiment by degree of drying .
St ‘ - Condition Product yield rate (%) Drying v
eam pressure - ) | i . . .
of disc dryer ’Illlest Input ‘ Speed : hlgiall?t 0.5~ | 1.0~ | 1.0~ Eﬁ::é C‘g]"‘ti:'t >75°C
(kg/cm?) (kg/h) (r.p.m.) ‘ (mrgn) 3.0mm; 5.0mm ' 7.0 mm %) (min)
4.0 T-16 45 40 ‘ 15 73 . 48 51 O 29.4 ! 11
i ‘ ‘ : '
35 |T-17| 45 0 | 15 72| 50 | 52 O |38 1
3.0 T-18| 45 = 40 15 72 | 51 54 O | 330 10
2.5 T-19 45 i 40 15 72 51 56 O 36.6 10
2.0 T-20| 4 40 | 15 71 52 | 59 O | 381 9
‘ ‘ !
(O : Almost spherical shape < : Spherical shape and milled shape
A : Almost milled shape [J: Flat milled shape
T T T T
100 . 100 E
'
< 80F 1 = - b
S S 80
.2 .
E 601 . § 60 R
= =
= =
3} D
z 401 . i 40 O :T-16 4.0kg/cm | T
5 & T
3 O : T-13 Low g g Z $ 1; gg tgjcm
& 20f O : T-14 Medium | & o0t Lo
&+ T-15 High A T-19 25kg/cm
i x 1 T-20 2.0 kg/cm
0 1 1 0 1 1
0.1 1.0 10.0 0.1 1.0 10.0
Particle size  [mm] Particle size  [mm]
B2 RERC  RRREE IR IR F13E HEBRC HREREFIRZIIELLR
Fig. 12 Experiment C Fig. 13 Experiment C
Particle size accumlation curve of separate crushing Particle size accumlation curve of separate dry degree

degree
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and water content.
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Surface Reforming of Stainless Steel by
Wet-Acid Treatment (Part 2)

protection against release of metal ions

from GOLDEP WHITE——

: " N
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Akiko Miyake
EXRIN R B

Tatsuhiko Isagawa
I O G
Toshio Shibuya

The stability of reformed stainless steel GOLDEP WHITE, obtained by a passivation followed
by a wet-acid treatment, was investigated for a long period. A release test in ultrapure
water at 80 °C for a year showed excellent durability. The release rate of metal ions decreased
in proportion to time. The lifetime of GOLDEP WHITE is expected to be much more than
a year at 80 °C. The apparent activation energy for the release of metal ions from GOLDEP
WHITE was 2.5 kcal/mol in the range of 50~150 °C. Electrochemical measurement by the

coulostatic method was also carried out.
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SUS 316L

+ Mechanical polishing

» Electropolishing

» Washing and drying

EP

- Oxidation in gas phase
GOLDEP

» Wet-acid treatment

+ Washing and drying

GOLDEP WHITE

F2 GOLDEP WHITE DAL fk
Fig. 2 Flow diagram of GOLDEP WHITE
treatment.
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Fig. 3 Release rate of metal ions from GOLDEP WHITE in
ultrapure water at 80 °C.
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Fig. 4 Depth profile of composition on GOLDEP WHITE
surface.
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Fig. 5 Log-log plot between release rate of total metal ions
and elapsed time.
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Fig. 6 Arrhenius plot of release rate of total metal ions.
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Fig. 7 Schematic diagram of measurement by coulostatic

method.

RE : Reference electrode
WE : Test piece as working electrode
CE : Counter electrode
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B 1 R BRILFEHEICK > TROFEAERERE
Table 1 Corrosion current density obtained by electrochemical
measurement.

1 Icorr (pA/cm2)

Surface

treatment | 395 NaCl | IN HySOs |50 uS/em NagSOs

SiC polishing 0. 22 92.4 | 1.3x10°%
EP | 6.3x107¢ | 1.0x1073 2.9x1074
GEP 6.7x107 © 6.3%x1074 | 1.2x107
GEPW | 7.8X1078

1.4x1078 ‘ 1.2x1074
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(BEXR)

1) =IAFEN
(1993)

2) KEBHEIE) M/ 7Y 258, Vol. 36, No. 2, p. 30
(1992)

3) BIIFRIED - Mg/ 7Y 758, Vol. 37, No. 2, p. 25
(1993)

4) {EEEE—  BisHEEEG) p. 17 (1979)

D fagR/ s 7Y 28R, Vol. 37, No. 1, p. 47
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Relationship between the Activity of
Methanogenic Microorganisms and Coenzyme F,,

Y v
BRBIRAR 952 B

in Anaerobic Treatment Bl
Hideki Yokoyama

oo
Makoto Horiguchi

Coenzyme Fy, is a fluorescent substance which is present in all methanogens and is closely
related to enzyme reactions of methane production by anaerobic digestion. We studied the
relationship of F. content in mixed anaerobic microbial populations and the metabolic
activity of methanogens to determine the operating conditions of anaerobic reactors by
using Fy. As a result, it was found that F.; content was correlated with the metabolic
activity of anaerobic sludge, and we were able to estimate the number of methanogenic
bacteria in anaerobic sludge by measuring the amount of F,. It was also made clear that
Fi0 content in the anaerobic sludge of actual reactors was 5 times higher than that in
digested sewage sludge and that methanogenic bacteria were dominant organisms in actual
reactors. Further, it was found that the reactors containing a high value of F,;, sludge were
stably operated with a high TOC removal rate.
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# 1 % UASBRY 7 72— Dtk
Table 1 Specifications of laboratory-scale UASB type reactor

Ttem } Specification
Type } UASB type
Material Transparent PVC
Shape 1 Cylindrical
Dimensions ; 100 dia. x 1 100TH
Reactor volume (except settling 5.7¢

part volume)

Water temp erature in reactor 37+1°C

B 2R AHREKOMHLK

Table 2 Composition of synthetic wastewater

Substance ‘ Content (mg/2)
Beer 25000
CSL 3000
Ca(OH) . 65
NaOH 70

CSL: Corn steep liquor

F 3 KR AGEEKDOKE
Table 3 Quality of synthetic wastewater

Item Value
pH =) 4.0
SS (mg/e) 30
TOC ( 7 ) ; 1010
BOD ( » ) g 2000
T-N ( » ) i 103
TP (2 ) | 22
Cazt (7 ) : 37
Fet* ( 7 ) { 0.5
Mg2* ( 7 ) | 20

FIRID Uiz, TD7z®, AR THE Fazo & Fazog & FRL,
BIRHD Fuog 24HRIT g Fu/g VS &0 5 BAITHRIR
L7z, §ilkx =— 2 BECOREBEROFEL, TIMEx
=~ FOBEFOBBEOZEER X ER L, €DBLHRES
P UREREER T 5. RIZ, &Y ¥ 7D FaDdtk

20 g 7
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Pour the sample into a centrifuge tube.
Centrifuge at 15 000 rpm for 10 minutes at 4°C.

{
Add 40 m¢ of 3 % NaCl solution and
resuspend the pgllet.

. Repeat two times.
Centrifuge at 15 000 rpm for P

10 minutes at 4°C.

Resuspend the pellet in 50 m¢ of deionized water.
Adjust thle pH to 8.5 with 0.1 N KOH.

Heat for 10 minutes at 100 °C.

Dilute thé suspended solid to 100 mé.

Centrifugfe at 15 000 rpm for 10 minutes at 4°C.

l
Filtrate the supernatant with a 0.20 ym
membrane filter.

Dilute the supernatant adequately

l
Add 4.5 m¢ of isopropanol and 0.6 m¢ of 1 N KOH
to 1.5 me of the diluted supernatant.

4
Determine the fluorescence using a
fluorospectrophotometer.
[excitation wavelength : 420 nm,
emission wavelength : 470 nm]

%4 Fazo OHEIEE

Fig. 4 F420 measuring method
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Table 4 F420q content in anaerobic sludge
|

Sample (Wastewater) i

F420q content

(g Fy20a/g8 VS)

Digested sewage sludge } 0.028
A granule sludge (Beer) ‘ 0. 326
B fixed bed sludge (Starch) } 0. 208
C granule sludge (Beer) ‘ 0. 228
B fixed bed sludge

(stored at 4 °C for 1 month) 0.223
C granule sludge

(stored at 4 °C for 1 week) 0. 160
( Y3 for 2 weeks) 0.168
( 7 for 3 weeks) 0.164

Table 5 F4z0q content in anaerobic sludge and operation data on actual reactors

Sample | Fapoq content | TOC lacding rate } TOC removal rate| Gasification rate
(Wastewater) \ (g F420q/8 VS) | (kg TOC/m3-d) ' (kg TOC/m3+d) | %)
D fixed bed sludge 0.127 | 0.7 0.6 ! 62
(Chemical compound) } _
E fixed bed sludge 0. 301 ‘ 1.6 1.1 ? 52
(Starch) :
F fixed bed sludge 0.310 4.4 2.1 ; 27
(Food)
G granule sludge 0.397 3.8 3.4 ; 64

(Beer)

29 b AN SV S
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Preventive Measures against Self-Excited
Vibration of the WIPRENE

BB REtE2 3
S H#
Hitoshi Hirai

The thin-film evaporator WIPRENE has been designed to evaporate a liquid substance by
forming a thin film under vacuum condition. A case was recently reported in which a vibration
occurred in the WIPRENE with a spring type wiper during high-viscosity liquid treatment.
The vibration was proved, by actually measuring the vibration during WIPRENE operation,
to be a self-excited vibration. This paper describes an outline of the self-excited vibration

and offers preventive measures against it.
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Fig. 1 Wiprene.
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Model of self-excited vibration.
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An Analytical Technique Conforming to
Drinking Water Quality Standards (1)

—ICP method for metal analysis—

(B WRRRE

S | B -

Mami Nakamachi
(BEIRE

i S S

Kenji Harimaya

The ministerial ordinance concerning water quality standards based on the Waterworks
Law was reviewed in 1992, and the revised ordinance went into effect in December 1993.
The new ordinance has increased analysis items and requires analytical techniques with high
precision. To comply with the new requirement for more precise analysis, a study was made
on the newly introduced ICP method for metal analysis. The method enables simultaneous
analysis of many items with an accuracy on the order of /8.
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U-5000AT

BESY : BAKHSH 1.3kW
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Hoxv o b 30 pm

2. 3 MERZE

HlE s BBEMEL Vv TH B Z LD, USN-ICP &
IR E LTFFLWw, Al Mo, Zn, Cd, Pb, Ni, Mn, Fe,
Cr, Cu #XECRRFCHEIRE Lice —F, USNIZF I 2
EUOAETERINTWB LD, FNHOME L W IEHST
HrEZBND B B Na igonwTit, BEDx 774
¥R THIE Lz, XBE, KEKPEENSBCSE
xhsb Mg R Ca imonwTh 3794 F 3 THIEL
720

FEEFE, USNETIE, REEAROER&HIET
DA v PV VLA (YY) & B NEEELE TIT - 720
—H, 7T A Y ~ETIEHEREREC TT - 72,

BIAHELE, USNETR, HEHCEBLY /v BROY 2%
MU7-%, A UBSEET -7z 2774 ¥~k T,
THRD HRIL, SEETh s -7,
3 H#E
3. 1 BEELEZRORBRREI

AR % % FI\~C, Pb, Cd, Cu, Fe, Mn, Zn, Al
Ni (B4 #5700 Cr, Mo [BAE#ER A1 mg/e, B,
Mg, Ca, Na BEAE#ER S 10mg/e BErb L i
ML/, Zhh, ZEEORAEEFRBROKEKRELLLE
2~4ARKR LI, CO/RLD, 60~7T0BEBBCE W
THREELZED BT, ChbDESEERRKIZ, &
HHMC BN THREREETS - 720

Standard solution : 1 mg/ £

120 T T T T T
o e ook b
g | 4
o 801 ]
£ | |
& 60F _
_§
© 4
101 - - =
Al Mo Zn Cd Pb Ni
o s! A ° [] A
20 . 7 . T . 1
=0 20 40 60 80
Elapsed time  [day]
®2 RERZEKQ)

Fig. 2 Change on Standing (1)

Standard solution : 1 mg/ ¢
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[ - a a i i
£ o L B Mg Ca N 1 o0t 2 Pb | 220.353 ‘ 0.01 | 6.6 | 0.005
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0.01 003 01 03 1 3 10 30 Cd ‘ 214. 438 [ 0. 001 3.0 ‘ 0.001
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Concentration [mg/ £ ] Fe 259.940 ! 0.001 i 6.5 ‘ 0.03
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Al i@ DWTix, 167.080nm 2EEE Ch 545, B Mo i 202. 030 0.002 8.0 | 0.007
DGREOMIE kT, Fe SomeRopezs B Mm | ow | a8 ow
DRI & > T id, ‘ X Mg 279.553 | 0.02 0.6 ) 30
LT LM Bz, 396.152nm T PEA T - 72, Ca 393.366 . 0.02 0.8 (as hardness)
ERTRIE, 3ELEBEOWTY ¥ 7'V 48/ HES Na 589.592 | i | 48 | 2
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Fig. 11 Comparison between ICP and AAS (2).
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Table 3 Dissolution from the decomposition vessels

Glass vessel (mg/£)

| Teflon vessel ‘¥ (my

Tem | (@=5) | sy 0
Pb <0.01 <0.0001
Cr | <0.002 i <0.0001
Cd <0.001 | —

Cu | <0.005 <0. 0001
Fe | <0.001 <0.0001
Mn <0.001 | <0. 0001
Zn | <0.001 ‘ —
Al 0. 004 <0.0001

Ni <0.002 <0. 0001
Mo | <0. 002 <0. 0001

Na | — <0.0001

(x) JCP-mass spectrometry

£ 4 x X
Table 4 Recovery rate
| Quality of ° Addition Mesured |Recovery
Item ; raw water :—standard solution— value . rate
| (mg/&) (mg/&) _(mg/0) ! (%)
Pb | <o0.01 | 0.02 0.02 ‘ 100
G <0.002 0.020 0.018 . 90
Cd | <0.001 ! 0.005 0.006 | 120
Cu | <0.005 0. 020 0.020 | 100
Fe 0.201 0.100 0.304 | 103
Mn | 0.032 0. 020 0.052 | 100
Zn 0.003 0.020 0.022 | 9
Al 1 0073 0.100 0.165 | 92
Ni | <0.002 ! 0. 020 0.019 | 95
Mo | 0.002 | 0. 020 0.021 | 95
B <0.02 0.10 0.11 110

1
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A Quick-Built Crane for Assembling Steel
Cooling Towers (Patent applied for)

(ROHEEESR THHR
m H R B
Yasuhiko Sakai

The use of cranes is indispensable to steel cooling tower assembly work. Particularly, in the
case of cooling towers for DHC (district heating and cooling), the assembly work is done
mostly on building roofs, and depending on how the cranes being used are combined, an
increase of on-site man-hours results, which in turn has a substantial effect upon the cost.
When cranes for constructing buildings are used, we entrust arrangement work for the
cranes to the building/installation contractors. Thus, restricted in the time available for
using cranes, we are not in a position to make out a work schedule on our own. The quick-
built crane recently developed by Shinko Pantec for use in assembling cooling towers has
proved to be most effective as a solution to these problems.
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Table 1 Applicable framework members and weights

Parts ) Weight
Cold water basin ’ 860 kg
Mechanical equipment support } 800 kg
Fill support 750 kg
Warm water basin 550 kg
Inner walkway 350 kg
Fan deck 150 kg
Others less than 100 kg

Note) Another crane is necessary for installation of
a heat exchanger and a fan & drive unit.
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Table 2 Performance of the quick-built crane for assembling

cooling tower

S
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Fig. 1 Outside view
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Rated load 1t
Maximum load 1.25¢t
Lift 14m
Swing radius 10 m
Lifting speed 8 m/min
Travelling speed 12 m/min
Swing speed 0.5 rpm

F1RI, BFHEETEEE 7 v~ YO2KETRTSH
b0 RI/RT L H I 6o BEBREINTHS,

Power source

3 phase AC 200V 50 Hz/60 Hz

Control switch

8 push buttons type

ORI EA CHKEERERC L ) AEET 5,

Length of a block

Max. 10m

@S 7 v~ vERT, ODLBILRNV T TCEET D,

Max. bending moment

during operation 10.03 tm
at earthquake 15.22 tm
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1 BESERES V- OEM 5 R 4 HEEHICT — SRR
tote. 1 Quick-built crane for assembling cooling towers in Photo. 4 Boom being fitted to swing part
transit

B 2 RIES, #HE/Vv-rEE B H 5 ®BiEEA, FRPUXRR

toto. 2 Pedestal and quick-built crane support Photo. 5 FRP being cut out at cooling tower supporting section

B 3 AR MET o T H 6 AHEEEETRR

1oto. 3 Post being assembled Photo. 6 Cooling tower framework being assembled
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BE 7 SHBEREETETRE

Photo. 7 Cooling tower framework completely assembled
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Photo. 8 Fan stack being assembled
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Table 3 Comparison of use of tower crane between
conventional assembling method and assembling
method utilizing quick-built crane (%)
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The Thin-Film Evaporator “EXEVA”
for Highly Viscous Products

LB et 2 5
R [FLF}\ m
Tadashige Yamasaki
s N ® =

% f R
Takeshi Yoshimura

The EXEVA, a thin-film evaporator newly developed by SHINKO PANTEC, has several special
mechanisms which are not found in conventional evaporators.
The EXEVA, therefore, has been widely used in various industrial processes involving con-

centration and devolatilization.

Since high-viscosity solutions and heat-sensitive materials can be treated in these processes,

the EXEVA has proved even more useful.

This paper describes the multiple-pitch blades, which greatly ensure efficient fillet/film mixing
as compared with conventional single-pitch blades, and the screw discharger which make it
possible for the EXEVA to treat high-viscosity liquids up to 10,000 Pa-s.

The paper also describes the design of the agitation system of a large-capacity EXEVA.
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Fig. 2 Schematic diagrams of flow field in an agitated
thin-film evaporator with high-viscosity fluid.
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64 Mbit [F](FEBRIKEBE DB

An Introduction of the Ultrapure Water System
for 64-Mbit Semiconductor Device Manufacture

(BOTAE S 4 0
& B =

Koji Kanazawa

The ultrapure water system composed of GOLDEP WHITE material for manufacturing
64-Mbit semiconductor devices has been operated for two months at a commercial plant.
The system functions include heat sterilization, TOC destruction, and catalytic dissolved oxygen
removal. The analysis has proved that the ultrapure water produced clears the requirements
for the next-generation IC device manufacture, resulting in a resistivity of more than
18.2 MQ-cm, a TOC below 2 ppb, a dissolved oxygen concentration of 3 ppb, 0.08 ym particle
one count or less per mililiter, etc. The leachability from GOLDEP WHITE pipes was scarcely

detected.
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Table 1 Integration level vs required ultrapure water quality
DRAM generation 64K 256K 1M i 4AM , 1M 64M
Design rule (/Am) 3 2 1.2 ' 0.8 0.5 0.35
Resistivity (MQ +cm) >16~17 17. 5 i >17 6~18 >18 >}8 1 >18.2
Particle 0.2 pm {50~100 <30 10 : ¢!
>0.1 pm 430 i Q0~20
>0.07 pm (counts/még) {30 i <10~20
>0.05 xm I <20
>0.03 p2m o - B <10
Bacteria (cfu/100mg) ~ <50~100 <50 - <10 | & <0.1 0.1
TOC (1g/0) <200 oo <50 i <10~30 | <5~10 a
Silica (rg/) <20~30 10 : 6B ! <3 o {3 0.2
Na (ng/€) <1000 <1000 <100 <50 <10
Fe (ng/8) <10
Zn (ng/€) B <10
Cu (ng/0) <2000 <1000 00 | 450 <10
Dissolved oxygen (ng/0) <100 ‘ <100 {50 ' <50 [ <20 1~5
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Fig. 1 Flow diagram of ultrapure water treatment system made of GOLDEP WHITE. WHITE
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Dissolved oxygen  (ug/£) j 3~4

3 EEER

B2 RCAERME CELE X N BRKDKE S RA ¥
L btz, 13 & A EDEBITOWT, 64 Mbit BoERKE
CHLUTTomET 2R TH S,
3.1 HEBERA L VST

EMB Y EMUKEBCRET 5, BLEsshs0
NE/A A Y OEHTH B, REBL IS B CEHER
A ThL AR, 12%0%, 18EE% 17A%0
BT TAK (2~ ZBAL ¥ F3ED), U E~VKEEKL,
ICP-MS (A z2—-ETFTEHESPQSN) TkbhLE
WMESNT AT olco V77400 Y 2~ ¥ TOERBRE
EEIEAIZmE Th b, ZOKEMHEREY, TATLE
TLECDONTHBELIZOTET, 8EiLxRT., £7 R,
F7TAKEY X~ vKBOETHEY HE L CTEHEY R
B, ReMRRE & R EB IS B2 TS BEF LA
vETbhbhb, EBERIL, V77 A KPOKTHEBELE
OB R A R Lice 2D 2 ODENBROZ L HE
25
FTTAKEY X - VIKFDOERTLRBEDEL & 5 T,
BENGDEBAA v OBHERHESTHE, 22— 284
VYEED 7Y ~ vyEE UTRIEEBICIIT S Eais T
WHEEX D, L, 774 KD A 4 VEBEM
b, HEE2HKLLTILLENS DI 1 EMELS >N TH
o 17 HBDEA X Y OBEDIZEA LN Lppt LITE
+4ME LTk b, GOLDEP WHITE % {#/fH+5 - &ic
L OHELEA A v OB EECE LY vtk X 2 bh
TWBEEX D,
3.2 TOC

1 R#tK, TOCHBNEYE, UFHO (22— 281>
FEDD), VE—YIKOTOC BELXA ¥ T4 /s
THE L7z, BIBIKT O CHBUBERTEDOTOCEED
Flbamd, DHHEME, A9 >D7F7TOCEH
(A-100PSE) £k, ¥/, #7554 YT ThHSEM
FERARRBEIC L DT Lice T O CRAMIESRICAMER
n, TOCHENBHALLTOLEFMNHSL, Zhe A
2, TOC #REBE®RT HERENRETFL T I &5
B, TOC o oBExnT E#ERL 5 COy &z
DEINIZZ Enbnd, 2BOTOC HMEERBICLD 2
ppb T T O CEAZER Lize

BEH 4 1C Gamsy Ic7ooo'M)
Photo. 4 IC (YOKOGAWA-IC7000M)

3.3 WETFH

HisHE, NANOLYZER PC30 il b 4+> 54>
Bl Ui, 3HMiE, 150 6 iEETcry >~ L, E
B, AEEROKNERERAE 0.08 m <5 52, 0.03
M E THIEAIEEE I 55 BO DTSR DB E O A _EhvE:
b,
3. 4 £E
AREPFLETIE, Fhihi T LTy v~ F R,
KEFESHIIZHFAL T L SEFEE it TOC,
BHBRFORFFIEELMETCH D, AEBOTOCH
REBIBREOHRL B D20, BHEIZIMLONTWS,
Fiz, BEEY X7 LOBEAILLD, BRENELITHES
XS5 matztzd, NIZFVT T 4~V PRI T
By vk sTCavw=—vy P LTEETLHE, 1
/100cc BITFE W5 HRTH 5,
3. 5 BAEEE

HHREL D CCRED He ¥ 22FEATHZ 2IZLD,
8ppm &b - 1B EBEFEH3~4ppb F THRETH I LM
Kico BRENARTHT, BEBENSBREL k- 125B4I1X
BEBFIccgmsh, BEAFETHY X706l T
Wb, REDKENTFE LRSS S, BEKEFCThEx
n, BEEFET 5,
4. BROKSGIAENOBMN

Wk TU, ABMUKO BEEIN /20 T <, BMEIMTEIN

Vol. 38 No. 2 (1994/8)

bt A VA S 47




Wb EICHMESTTREED A L% FT - THZEBAE L T
W3, SEOBEDSHTHELC DWW TN DD PE i
T B

4.1 7Y VI EE

7V~ V= MATHE LT 7y OMEFLEF 2 —
TV Y TNVARL DORE, THRMKET T Iy vy T
B, FO®H, Hr7rYrrv=a 7 VRN, FE, R
&, BT, X I7ABERLTRENASDIYRIF~V 3
VEBNIL L TEHETH 7Y Y I 5,

4, 2 WEBAFY

MmESEA 4 Y% S+ 501K ICP-MS (BE3)
EAT S, BEIZ, BRANBEEREGY 7 XvEA4 VR
L L, BRboLBEITELA 4 v{EL, BREBCEESHT
HueHNTHET S, ZOBREE, TEIFCEWTRD
EREAEETHY, BMETRIZ Ay~ 7 v ng/e
FCHTUERBCONTHK S, Lo, ARETHEIN
HBMIKD 7 v~ Fik, OBEROAERA AL 7KE
T hlzwd, HEISDOLT L BEBOSHTIIRARETH 5,

W TIE, DIV~ FOKEDHTTHLDIE, 7V~
YV~ ANT, BIAEE L CHEB 2 EFERLE IC
P-MS%&BNTHHTL, X DIKBEOHETA ATRE/MR BN
%ﬁjbf\:o

i, ELBOBRA & YEOSWEAA Yy 70~ 7T
75 (BEAL) T oafT-oTh5,

4. 3 TOC

T O CAO¥TEHZ, FIMRIRE MBS 5 W KRR DT
i EaFT», Ay COx B tE#EL, CO2 2 BE
LTCTOCHEEYRD D, 2NHDOFETIE, SEINK
CWEHB A  FAET D L ERERAIENHBR W E DR
BEAD S oo 2D 5 bOART 50 ppb, BEEL L E
BT W0ppb L Eb T3,

BEETHE, 0L MBEEIIFEL T THEE LS
SR, EHRIHSE S SEMEEREBREEC X 5T O Cotr
2% (BEL) &y, #ETHELIppb & ToORIEHEN4
. L7z

k B -
B H 5 TOCH#E: (TOKICO TOC1000)
Photo. 5 TOC automatic analyzer (TOKICO-TOC1000)

3 U
AEEEL, RIEAROFTAREGEC & SIS HISk 5 Bk
BrEHEE LTOL b, BEDE A, KEIX64 Mbit
FFOEMAKE LT TomE ST 5, KREOEETE
THAINTWAEREBRDSHBDO T — 2% 7 + 1 — LT
Lok, KRyxy rOKEREAIERTSHE L HIT
XS DHY AT ABHERCERIL TV, IDBEKED 7V~
F7 v 7% 5D 701IE, BREFMIZHm RRLDOTE
Yo fh1E9 % BH9CHEIER B & D OB OER, #HE FH
Xy o BEERIE &\ ok FINGEO FEIXEL SIS
Be —HHWTEMW ©onTik, SVRADO ETiIRE &7
W, H Y7 v SEROIREN D OMEOHBENERTSE R
{ nTETCWAED, V7)Y rHk, iR Wil
ELED O MEROBER LI NETSH 5,
(BEHE)
1) 4E—5, yvir720—r72/uay—, Vol. 3, No. 1
(1991) p. 57
2) MERE, AHE—, Wi/ 7Y 27E#, Vol. 36, No. 2
(1992) p. 30-33

3) ISR, FEEssE, W/ < 7 75k, Vol. 37, No. 2
(1993) p. 25-29

48 < 7Y 2 B

Vol. 38 No. 2 (1994/8)




7V I =0 LRRIFR SRR SR

| WS (4 2RI 58—) DRBERBN

HZRIF

An IWS (lon Scrubber) for the Treatment of 4o )
Exhaust Gases and Fumes Generated (%‘?\)Eﬁfﬁé‘é{ﬁ ;fméﬁ B
in Aluminium Melting Furnaces Tetsukazu Koide

JIFd il 2 7ih
Takahiro Hattori

Shinko Pantec delivered an IWS (ion scrubber) in February 1994 to an aluminium manufacturer.

The delivered IWS, Model #3000, is the largest

of its kind and is intended for the removal

of exhaust gases and fumes which are generated in the aluminium melting furnace during

the chlorine refining process.

Presented in this paper is an outline of the IWS, which has been operated satisfactorily

since the end of February 1994.
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81 R MRS A TMER

Table 1 Result of performance test

Measured value
Item
Packed tower inlet IWS outlet
Concentration
fume (mg/m3N) 127.9 4.2
HCl (ppm) 450 1
Cly (ppm) 200 1
Gas quantity
(m3N/min, wet) — 1190

g 2% /Muy 7 AMER
Table 2 Result of pilot test

Measured value
Item
Packed tower inlet TWS outlet
Concentration
fume (mg/m3N) 152.0 3.62
HCl (ppm) 250 <1
Clz  (ppm) 110 1.0
Gas quantity
(m3N/min, wet) — 23.0
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