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In August of 1994 Shinko Pantec delivered a double deck type 7000 RT(5024 m,/ h) steel
cooling tower to the Shinjyuku New Midtown District Heating and Cooling {DHC) Center of
Tokyo Gas Co,, Ltd.

This DHC system is used for district heating and cooling of a host of superhigh-rise buildings
such as the Tokyo Metropolitan Government Office and others. By the second ferm construction
works, the capacity of the cooling facilities was increased to 59,000 RT, including the capacity
achieved by the first term construction works, thus the world’s largest scale DHC facilities have
been materialized in reality as well as in name.

It is needless to say that our cooling tower is perfoming a part role of these DHC facilities.
Preserving the beauty of the surrounding view has been considered in the design of the cooling
tower, to say nothing of low-noise and plume abatement measures, since the “Shinjyuku Park
Tower ) a superhigh-rise building, had already been built adiacently to the District Heating and
Cooling Center, .
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Organic Contaminants Removal from Si Wafer
Surface by an Advanced Wet Cleaning Process
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Shinichi Yasui Tadahiro Ohmi

‘ The Ozonized Ultrapure Water cleaning has been gaining increasing attention as an organic
removal method to replace the SPM (H2SO4 (98 wt9s): HoO2 (30 wt2s) = 4:1) cleaning. This
method features not only the capability to perform a low-temperature treatment but also
various other advantages: better operationality, no need for chemical waste processing, and
realization of a closed system.

Meanwhile, the Dynamic Spin Cleaning System is also attracting increasing attention as it
can overcome various problems which the conventional Static Batch Cleaning System is facing:
to prevent cross contamination, to reduce chemical consumption, to shorten cleaning time,
and to suppress native oxide growth.

An Advanced Cleaning Method which combines the spin cleaning method and ozonized ultrapure
water has been found. It features a much higher cleaning efficiency than the conventional
method, suppressing native oxide growth and realizing perfect organic contaminants removal
in a short time.
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Scaling up of the PS MIXER

LM HEH 28
X H o #® Al
Hirotoshi Handa

The PS MIXER is a high-speed shearing type mixer which can mix several types of powder l
substances in a short time, using its powerful force.

This paper describes the scaling up of the PS MIXER. A calculation formula for estimating
the agitation force is presented, using the ratio of the blade’s peripheral speed, the amount

of powder fed, and the vessel capacity.

The mixing characteristics are also examined by performing the coloring test to indicate
that the scaling up is possible with the peripheral speed kept constant.
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The Grindability of JACOBSON MILL

and Its Application

BABIRAL BkEINE

H
Hidemi Tanaka
“w) ﬂ}ffi"é"éﬁﬁ

0+
Toichi Taniguchi

An experimental study was conducted on the grindability of the JACOBSON MILL, an air- °
swept pulverizer. The median diameter of pulverized material depends on the mill tip speed
and throughput. The net power consumption is in proportion to the mill tip speed, and a
large quantity of material to be ground requires power at the rate of 20 to 70 kg/KW.h.

An example of extrapolation of the grindability of the commercial type machine from the
test result obtained with a test machine is shown.

Some test results are also given as an application of the JACOBSON MILL.

£F X2 » =
Yaryvinveix, 749 #JACOBSON #ECBIFX
Ve 7 — R = 7+ RO B R R <
5, HEEREY N Lo, EEEO BWEE
8 ThB, Y27V ¥ 3IVOEECOWTIZRERD TR
RELIEDOTIE T, SEF Rty 2 ~BRELLT
2 M12-HE (BE12R) X W T- kit B
FAEARNARRE, BrORBRAT 0T X MER
rERET B,

Ya7vyILoiE
X a7y I, HERERCEKER D AN, BRg
¢ FDLEKDOWNIC DR T, MELRNSEANEY B3
L7 — R 7 P EROMBETE B,
F1RBIC XY I VvOELTIAT S, BrsEhOIIEE
@R B- TR, FOIZEICILZT ¥ FOD DN =EHD
e Z =7 v FPCBEBR) @&, IV~ (DR
DB Fh T B, BHIEFENE, Sy 4 —FF|I D
EEAIC I VANQL Y BBRE@ BB SR, BOACX

=
FE 1 FRAME 12-HElY 272
>hoto. 1 Jacobson Mill 12-H test machine.

hEEEIR D HAFRICES, 7 v+ @TEFRERYZT
b e, BMBREBREBCERY T BENEFAFOL T v
E DM CHEKERA 20, BHIND, X5k, SHE
BT5 7 v ORTAELSEIE T, BTFRLTOERK X
DREETT 5,

74 FREF AR RO SHOBEFL, 7+ OH

@ Mill inlet Liner

@ Shaft ® Recycle housing
(® Beater plate @ Air inlet

@ Mill plate @ Product outlet

® Primary angle @ Recycle opener
Runner @® Hole

@ Chamber

#1 Yaryy IVERK
Fig. 1 Schematic diagram of Jacobson Mill.
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Fig. 3 Mill speed vs median diameter.
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Name Material size Product size
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PVC 5~10 mm

Less than 1 mm

Less than 8 mm
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Salt Av. 400 ¢ 50~100 £

Spice Miscellaneous Av. 60 p

Rice Grain Av. 40 p

é;lgxu;n s111cat; 7 Av. 100 ¢ Av. 50 p

EI\;C N Max. 3 mm Less than 180 g
Toner additives Av. 20 p Av. 8

Herbal medicine 10*10 mm dia Less than 150 p
Eellulose Cotton-like - Av. 20 ¢
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Mirabilite Av. 400 p Av. 50 p
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Application of Electroless Plating to

Glass-Lined Vessels

v bAND
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Hiroaki Kuribayashi

(G35 5
T R
Masamitsu Sawada
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Ni:d U . %” éﬁ:
Kazuyoshi Watanabe

The previous paper presented the electroless Ni-plating technique for jackets of stainless
steel vessels, including an explanation of corrosion resistance, scale resistance and enviromental
treatment of the plated surface. There have been efforts extended to broaden its range of
application to jackets of glass-lined vessels, Shinko Pantec’s main products, with a good

result.

Now that conditions for application of the electroless Ni-plating technique have been c¢larified
and a prospect of its commercialization looks promissing, this paper attempts to present the

findings to date.

F Z » =

BT, A7V VRBEEY vy FEANOBEMR NI
Do EHTHENOBNE, Do XEOMEAEN, A7 —
Uhk, BROBRESAE% & T LD

FETIE, A7 Y VAREY oy Pk, YtoE
W THEB ST RIFA =V I EY v v PADEERNI
bo T HEL, FOMTEENERBIN, B toH
RMNDONLD T Z k45

RIS#EO> + v NABRAE

FISEER ONEW~OME - BECiE, BEY »7 v b
YR, MAREOEEABL CEBEETI, —RICY +
To PHEE UTRESSFEREN TS, Yely
P NIRRT & A AORIEE 2 2 TR D, B4E
BILC & D KEDOHEDFLED B IR 7 —VONFELSHD
1, mﬁﬂm@%M%ﬁ%?ﬁC%%Lk%&WﬁM@%
Liebe

ZoREE ULT—RICEHHEKCEEREEALLY, ¥
¥ 7 v P WERHELCREWZ % B+ 2 FENED
N, BECD - EETHEORMFEOM, XD TFEEOEN
YEBEMI I L —DODRERE LWL B, Tk AIEER
KOWE 7 7 v FEROEHAPKREDO LI LT Y v 7y
MMURE 2 7 v FEEBRRAT 7 — b5 5%, BECX
HPHERFEGOLTHERSLY, FLBEVELARETS
5, HAKARTEEZ 7 v F, ¢+ v b2 REHHOBE
L a7y MLBOBEWEC LAMELLYD, V7
o th 277y FEiZEALLEAIBREE TR Th
%o

2. EEBNIYD-ZEDISATSA
Ty }“’\@@Fﬁ

2.1 EEENIY-T&S

o EEFALC, FBHCHAYECTHERNEA 4535
FEO—DCHERNID - X2b b, 20D - XL Nig
LRI ARE A FERS &3 A BB By BEL
LR RBTERC L > TT3 D TH D, BILTHE, o
S BWRAECH B IN, 22 PRy LIRS
TR E BB CD - EEEIMTLD L o T
2.2 ISAGA =z IES vy bAOER

HHTIE, 1980 TR FOEMICER L, Eiex 7
VVRERY 27y TNENOHEART - TE o, 20
BOMATBET T CRIBET RSN, /92T = JF
ey PAOBEBRIE, FEMNRT TR E\NH ETER
MEMSETH D, ~ B 77294 =v7 (LU FGL&
Mg 1k, ROXS5 ABs0BERT LY GLRGLBE 3
Benh b,
BEEROKBERC L 58y = v 7, BES, THEBE
[SHDT7 v NT R, T ABRES, B T &y
ZBOBERGEAR, EWMBABNEEE, BoRELs,
—%, EERoMmL - 2OTE OkE—BREE—KEE—®D
> ¥ —IKBE—7 7 U K P h, BRI E
EEHOEMALDO B TD » & LT EHRTEO b, B
& BKEEERY 2 v VICEZBLZIIBENL D, By
s v 20, BEEND 2 ~4 BB HATT, GLEEMN
hE R T 2 S E W5, TOMOERILBC] - X
L EOMEE kB,

VOIET v

4 A < v

7 2R

Vol. 38 No. 3 (1994/12)



Ll mm Glass

S/ XY 44
[Steel]
100 ygm Sphere
empty hole

2. 3 GLA~NDEE

G LR D A AR L VBRI NIR, 0
BRO 77 A0HEETHERRIE By = v 7] &b [BRE
Bl IR TW3, 20— BE1CRT, ZOHEK
BEMTHEMBALIKFEL, 77 X LHEORECH
ETDZEAL (V7 201, WMOREREE 7 v 7
NC, BERCARD 77 A% BETHLOTH B2 #HBF
ZIEHEBRERRC LV EaEI i, OReREND X5k
BEMIKENRET B,

F1H
Fig. 1

2K
Fig. 2

Fe + 3HCl — FeClg + 3H* (1)

ZOBEMIKER, —HNEFOBTEFERITTHTR
KFBL I TAKFRBH I N2, B IXMPcEES
N5, EEINIKBEO—EBILER, BFXRHE, R
F, I R—MREOLIEZT T v 7TENBSY FTy
7 ENKFIZQRIC L D 21k HTFRKEE 72 B,

3H* + 3e~ — (3/2)Hg 1 @)

77 A—HRE T 7 v TEINTKEN REPHRTIRE
MEEL 5P 77 AR BEBCED U 5 BB kR
HRAEHE BELCTHhiz, B1RERTHEC L1mm o
GLETHE BEE 100 um OIRROEINFEL, %2
CEEDKEF RN T 9 778 NT WS & Lic, HELD
e ZoREEY FE2R e F b Ui, EE 100 um o
HE PKg/cm? OERR BN ELl mm o F7 RCEHEN
TWwhb, ZDE4, JIS B 82719 )W EE O F 7 X 2 B
SEBAEPRERXTEL LN S,

P=200-¢+(Z—-1)/(Z+2) 3
I TZIRGARTEREIND,
Z={(t/0.5D)+1}3 (4)

WE T T ADB| SR AX 6 % TKg/mm?2 &1L, Ei
t 8 1Imm, ROEED 2 01lmm CThahbd,

=

8
NN

Ni“—@b* 2€

/
2H+——>12eT %
4

Ni2+

> gf/

100 zm Sphere empty hole %

H3IMA
Fig. 3

A= =1

TGRALDBRY a2 v 7
Photo. 1

B Acid blistering on

glass lining

Z={(1+0.5%0.1)+1}3=9261
P =200x7x(9261—1)-+(9261+2)=1 400

SO END, BEBIC LD S 7 AOBEL, WL T
ZDFREDZEFIC 1400 KEREDOKENT 7 v 7 END
WREELOND,

FRTEHENBEC L VERIND Z L TCENEDOKE
MFELET 5D, MR RBRE R EET 5, EA4.5mm
DERDOFEZ G LAKEINI2F X F ' — O HAI% 10
%R TCR/AEIRAL A, MIBETRY 2 v 7EEZ
Lizo = DEOBEATEREIXH5 000 mm2 CHEA& X D
EX205mm thb, BEINAMOERZ 19500 mg
ThHh, —HERND, RETHRKERIFEEINIHD
1.5 LB Fi4 T 5,

38H,S0,4 + 2Fe — Fes(S04)3 + 3Hy t (5)

WEINE (19.5/55.8) ¢ 0.35 mol 7n o> CKFRIX
201580053 mol i/t v, D FEIL R <11 760 cm3
T b, EHEL00 pm DOIRRZEM D15 X 107 &0 AR FH4
THRTHY, BECLIVFEELULKED D B LT EN
WMe 77 2AOREC T 7 9 7INDENEMTRNE DD,
1400 KEL LR BICiE T mED KENRFETHI L
BREREND,

G LOBAOMKREECEER =y 7y VA y ¥ EHETC
LIEIFCRIND LS, Mg LTHEAINDER
LR L DRGORR, KESFEE LRI L & 5 RRE
BRESI N5,

Vol. 38 No. 8 (1994/12)

FR Y 7Y 7 F 15



B 1 R BT * MERE

1 1 | 6! !
10 i i #6) ”% Table 1 Acid pickling test results
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3| ! N | ! | Temp., HCl |Pickling [€5) _
Efgl FhBAL ESL AT No. conc, | time |7 o” Afew | 1and 2 |Baking fest
o ! i °C ol. %) |(minute *__|Shootin, minutes months | (2 months
§ | ! i E ; O 0) [minutes) shooting & after plating |after platinglafter plating)
|
gl g #1 %3 ! ! 1|60 | 3 15| o | s0.7 | il Nil Nil
T T ] | ;
Lo i i : 2|6 | 5 15| o | su.5 | Ni Nil Nil
| I ] i) I
15 50 60 120 3 | 60 3 30 | 0~0.5| 35.4 Nil Nil Nil
Acid pickling time [min]
4 60 5 30 [ 0~0.5]| 36.0 Niy Nil Nil
FAE BEEFATMH . : :
Fig. 4 Acid pickling test 5| 80 5 60 | 0~0.5| 40.7 Nil Nil Nil
6 80 10 60 | 0~1 40.9 Nil Nil Nil
7 80 5 120 | 0~1 51.3 Nil Nil Nil
8 80 10 120 | 0~1 53.6 Nil Nil © Nil
14000 ¢ GL REACTOR
@ (TICY (RN (FHOY
NN AN

<Nicke] )

controll

g
L4l

400

Wasted liquid tank

/" Tolarge strage tank

a8, %7 — Air
Wﬂating stage

Pure water tank

Acid pump

Acid tank

Plating liquid tank
FL..

it

?
Flow meter
No. 2 pump

No. 1 pump

s ¢ Sprling hose

BER FIRFA=VTEY vy POEERN Dox 7w —v — KR
Fig. 5 Electroless Ni-plating {lowsheet for glass-lined reactor jacket

3. ERFE

3.1 FRME—-RALKBBEEGLEEEHER

AREVEREFIRENE THITEE S 5 v F 79 X PR

fed, A—ETAESTTD & LIdH3ERW,

LD, 7T AP~ RC X AHBEELET DG LERE

BRERFRA RH L 7o
fFHF 2P —x
BREERRIL LM B

' WU
EER
Biliz D BREER BE R e 3 L,

A, BIAEE UCORBEOBRBERAMHIRD L5 e sh

HRryrE 10wt %
BRERME 1200

il L, BERBIBEEISETCTHY, Zhbl kix@E

WH DB, GLIROT S % CfT 5 BRT, Ui,

Yay P TITRTOEBICLADSXHEITT AT

Dl EDEZEMBEHET X FORERVERELE 4HARY

3. 2.1 HAGLERERERVGLABE v~

F 7z,
b P TEIE L 72,
100x6t G L#9000
60°C B RiTRT,
Swt. 9 3. 2 KEUZESEEER
154>
KEIG LESABAE T 55

A7 2 TR 1046 RO 14 000 Lt
3100, THSRCRTIE, BROY v 7o P CEER

7T REE

%, Niwo E%FEHLIA, :
B 80°C ol OROD 5 7 v~ P TE SRR L,
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<

¥ay 77 A MENBEORIGH ART
Photo. 2 Shotless plating is no-bubbling

3. 2. 2 fEEITE
7 A VERPBERE DD, BY 5 v FORERBD,
RERTTETT 2+ Lz,

JKTH AW 7

L

Yay P7TTF AL

l

JKTHEND

JRKTH AT

!

» o & H B &

l

1 G LEBRE |- (& - ZER)
2WGLEBRE | (1 7B

B H 3 vay 772 UEEBEORIEH RRH
Photo. 3 Shot plating is high bubbling

EH4 HAFAIE~R:¥=ay }77
EFAM—R i ¥ay v 7T
Photo. 4 Right: Shotted plating
Left : Shotless plating

4. ERERRUEER
4.1 FRIE-RCEDEBRBRRUER

BRI OWTIEE 1 BRT,

COMER, Ya o PaLOBAITIXIELA LD > ENE
NIENDIZMRD 2 L Th B2, FHID LB R NETT
b, @< D EXINLWERHEREINL: BGE2, 3, 4
2,

INREEEETEESEN D, BETORZRTH
Y, BLEREAETLRVWOT, NI AB0B8n7% <
Y, FRBELBOONEho/cbDEEZBND,

MEZES 2 Mk, DC20000 V' ¥ & — 7 R P &fTn
Do XEE, 10A% RO2HBBOEZT X FRU2 M
ABZED-oBEREET 2 + (200 °C 2 BeRIEER) & 6F
BTERE L,

BEDOD - 2REL D ENCERELREGT T 2 FEf
Lzie b33, vk~ ViZe< B bl ot

ZOBEMBE L TIFBTEEL BN 5B,

4. 2 KREERERBETHERELRUVER

Fulry PN TY, Yav P77 X FEIORERE
BS, 6RT, Do EHTHEORIEERAFCELTET,
JANVECELBESKRL, RKEFKIZIEE 9CRT.

L, Yo7 v b BBy 7 I T ZANEED B
BEDD, KRR IVEEEML, D/ VT
2 URRC 3T A2EOTRIMGLETH B,

WEZ, DoZFEDPIKV 28— 77 X+ FERELT
ik, FoziPrh—VitBdbNAahol, (BE0E
ic))

BEFR P~ RCLBTFRAMERLHEETH - 2T L
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, EH 6 vYav I/ ANV
BEHS Yay ¥+ y b Photo. 6 Nozle befor shotting .
Photo. 5 Jacket befor shotting

s EHE 8 Do2H/ AN
BEHT DoF8Ixrv b Photo. 8 Nozle after plating

Photo. 7 Jacket after plating

T E 10 20KVAR—7F b
EHRHYIY Yvry MiD-%E Photo. 10 20 KV Spark test
Photo. 9 Erectroless plating for Shell jacket
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B2 R HEMER
Table 2 Sample description

o | O | S E | s
1 Yes No 2.4X100X100
2 Yes No 2: 4100 X100

H1 Yes Yes 2.4Xx100 X100

H2 Yes Yes 2.4X100x100

B 3 R KEBRHER

Table 3 Absorbed quantity of hydrogen (ppm)
45 45 ) Absorbed quantity
10 Sample No. of hydrogen
Gas analysis
of hydrogen 1 0.3
L
. ] Observation of 2 0.2
Sampling 100 “ organization
/ . .. .
- Distribution -
of hardness H-1 1.2
H-2 0.6

200 T T T T T

Hardness [Vickers]

EOE WEME Ni-P » - #fiiO
EEDT

! Il
1000 2000

Distance from surface  [m]

HBREEOOEIL A\ EE IR 5,

TR~ ARREOARISEISBRERL D, BEOBR

BREL D EITEERZGET B7 2 -85 )

Th GLRCWIEED bisiofo, & DEERITH LTI, 2)

WD X5 inBENEF BILS,

1) ¥ &L & BKEEWEREER & RBCBREEWIL R
B2 ECBCER N CAUET S LAKEREREL P
SBREEL B W, YT, »o&7u~ED
BRI LD & v v F—ER 2 v 7 IOFERES A5k

3000 Fig. 6 Hardness distribution of
electroless Ni-P-plated
steel plate.

BHEEL L, BRlEEL 3~5wty, MRUERRD%HE
T3 ~5 0L B2 AL TW2.(SUS
DEFEITX3040- L)

GLHETHE Ni o xaHTL, KEREREED &
@1, ci3, 0.2~03PPM, - %35k 0.6~12PPM
w3l, o0& 2oEER 100 ~150um (HV) 25
172um w#mLi, (B2, 3%, HF6EHER

Z DR L D IKEREEIX 3 ~ 4 fBIHEMT BN, X
WHDKBEE= v 7 1T RFH4AD 0, THEFOKE
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EEN

FEY x 7y P EOD &
Photo. 11 Plating on old rusty jacket

BETKBL =9 rVvE o TnBE BEINTY
5o 6)
_o_amak%ﬁomim%oiB~)7W®o%
BEAEEENRTNB EELDND,

3) Ni o XDRAELE LT, SuTiEvsy P 772
FAHEEE T TWBA, ST SRR K&k
D, BRCE S TRBAKENY 2 v FHIGD - ZEHAD
AHH LR b Wb Tin5,D

BIROZEEIZ X VBEHED Ni b o XBIELREL Dk
D EEEAZET CTLSEBREHRC L5 G LROCCES &
SlebDEEZBND, o/t L L VR FEE LT
CANbI TS Do XHED N—% v/ (210°C 2 K8
) WIBRWD - EFIOERHTE L & BT D i
BRICIXe 50, M) Da R vELRD, HEHSER W,

LA, BIRDZ &L, Do XFTUBEBERETE BB
IREE, BE, RHoBRERATEA{TLE BRERTXS
GLRIEE AW D LHEINS,

R, BEETCRYa v P 7952 TOROICEEY =
v X TCHEEELL, Do XAEEMEMHDT R & 650
L. GLERSEOFRERY v 7 v MO CEEMNID - &%
KL= DTRANT 5, _ _

104ERERB DD, HBUDORENRDEL, BEI = v
£~ (350Kg/cm?) HERMHED- X Licl B, $HL
ThDoZINTHWEY, T —Fd- EIN TN
Db olce (BEN REIFBR) Bo & ENTHARWE
DOFEOCOMBE ST L Chicr 25, HEME N - %
Loz L INTn5, B, BHRSECEENTNS
ENHBA LI, (B4KRBR)

WoT, 8, Ar—-voBRC XY, Bo FEERTS
BE, FEGLTLH - XAREDCESMNRD B,

Linl, BERD- EHEEBHDIEY » 7y PEE
DAL, BY s v b PIRMTBEENBNETSH B,

B 4 R MR BT %)
Table 4 Analysis of rust composition (%)

Component Cu Ni Cr Mo Fe
0. 065 3.42 0.15 0. 006 57.7
Component Sn B Ca Pb Zn
35 ppm 0.011 | 0.41 1l1ppm | 60 ppm
Component Na
0.06
5 F&®

SETIRIA =Y TEY v 7y PAOEER Ni 0o
SHEADDOMEREMH L, EBEHRCET 5 EH
HBERE 7 X P Y- X, ABKRTERBRO RB% K
L, A7 Y VABENREY » 7 v P OEEE Ni -
FBRERKBTEY (GLOHE BRUER ORRIHIR 4 B
%) BIECGLEDBEHRO L WEER Ni - %2318
ThDOENEFE I NI,

t ¥ v -

SR 7A7A =Y 7 IIEY » 7 v PO EERE Ni
H o XIT E@@L%ﬁ%@—“%%% Lich, oZXFEDHD
~ ¥ — LRI DHEREESR, BROXT v v 2EELR
BOPLLA—THY, 27— H7E, B UMEETH
IEDER D b B © [ Y 7Y 78R o
v POREKEFA(ED 2)] 2B ([ v e X —~DFM
%) s, Bfcbr), ROLTSEEBALESELET
» B,

(BEH)
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BCF (&% DMSO 2HBE/KOLE

Treatment of Wastewater Containing DMSO

-Biological Contact Filter

S
Cam ) -
"‘&ﬁﬁ
GERRIRE 3
mo®s ®| T

Hiroyuki Chifuku

Dimethyl sulfoxide (DMSO) has wide application in various fields for its high solubility and
permeability to inorganic and organic substances. Decomposition and recycling of DMSO have
long been problems to be solved from the standpoint of environmental conservation. UV
oxidation, reverse osmosis treatment and biological treatment were compared for the purpose.
As a result, the biological contact filter (BCF) was selected for a pilot study. It was proved
to be capable of stable treatment of wastewater, suppressing odors from the sulfur content.

¥ Z 0 =

PRAFNVANVEEYF (DMSO) RV 727y ="}
Y VOEEGHREREE LTEELFEHAINTH51E0D T
<, BHEOBBROCEREAWCRT HRCERD L5
FID I, BRICHEERAL HEAlE LTHERINT
WD ERCHIBERIREE R L COMBRITEFTE DS
B TCHEHINTWS,

—%, DMS O&HRKO MBI BRE E, HfEo 20
D7 —ANHELZBNDB, UL, 19928108 CEiEELs
IO FELRERARCH L [BECETIET v 2) -7
v EEDEENDY, KENERER -V A 7 vxbE
% b I FEFME DY D A TWAEIR I D, B
DEER DOBIMKELIL IS BE L < b, BRI E Y
RN HSATE L /2 B & FRIND,

AR TIXDMS O8gE A 300~600mg/¢ (TOC#E T
#1100~200 mg/e) FBEDODMS O47F FEK D ME Bk
DWTRRE LcAER, SHuBic X - CRIFRUERERY
Bi=DTHET o

# 1 & DMSOOuEY
Table 1 Properties of DMSOV

Property Value
Boiling point (at 760 mmHg) 189 °C
Fusing point 18.4°C
Flash point 95°C
Specific gravity (at 20 °C) 1.1
Viscosity (at 25 °C) 1.98 cp

1. DMSO&EFREKDEH

DMS Otk U FDEER 2B 1 RXREVE 1 RIKR
U7ze DMS ORZDOHILIMEY 5 A TE ) 2B X
N5 ERDEISAD & 5 BB A £/ 5,

2(CH3)2S0+905,—4C03 +4H20 +2H,S0

ZORGERDEH L, 1ErDDMSO LD 1=rd
HoSO4 #4:p0T 5720, KIGOBE T pH OETFTHAEL
{ PH OFFENEEL 5, E-MEOBIC L HRTEL L
BT D, ZON%LRAAKTARBREEEE U
T B,

DMS OMMETLFHK THBINEE, EEXSTH
BFALA FNRAF NV ANV T TR YRR T B, RICHFHE
AFNVDERRISA AR L7,

(CHj3)2S0 + Ha—(CHjz)S +HoO

B A F 02 F v 7° R X852 S EEYEIC S E N
THEBYRBCRAMLLTWHHE TH D DB NBDE

A HIE L A e B s,
H
|
H—C—H
|
S=0
|
H—C—H
| 18 DMS OO
H Fig. 1 Molecular structure of DMSO
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[mg/ 2]

TOC

0.1 | | 1 1

0 5 10 15 20 25
Irradiation energy  [kwh/m?]

£28 DMSODUVEB{LIHER
Fig. 2 UV oxidation of DMSO

_____ —p— > 0.85Q m*/day

Q m/day

5.9-fold concentration of influent

®4 HRBEE Y — AR ZT 1 —

Fig. 4 An actual case of reverse osmosis

2. DMSO&EHEKURBEDREN

2.1 UVHEL

MR 2 2 ) — BIE T A B O BB T, (KIRE
ok LTUV B BICAEBEAE I
B E S, B2 BEMAKICDMS O%30 mg/e R L
Fo R FERIC D\ THAS RO U VR L RBR & B L -/ R
ThbH, UVF v 7L LTRHET v 752 EHAL, @Rt
KEATM U o ABBEEWIZTOCE LTI0mg/eTh
Sty IR 90 %R By, 12kWh/m3 o
AT HRENVLETH e ZDHDMS OUEE 300~
600 mg/¢ DEEOMEE LT AR EATHZ LR
Y=Y AR FEBDAELETH - 72
2. 2 WBEBICKAINEEE

MR BRI A & v B SHERR D Z & 2 DEIRKOBIKE
OB TEANLINT WS, MK, BHKOSFBFCENT
A F v ISEEIE O AFERO b B FHEINTED,
BVEE N RBER D BIEE Tk % 1500 kPa gifts CEfRSk
LML ERAEINT NS, ZDOWREELA A Y EHENY
Tie < AT b SEERIBE T B 5 7o, BRI D\ Tar
BB A L7,

BIHCcRREREO—H%, F4RCFEKDMS OBEK

~;  Removal rate : 86 %

95

90

Removal rate [%]

e
Ve ® 500 kPa
& -
, A 1500 kPa
- @
80 i t 1 1
50 100 500 1000 5000 10000

Concentration of DMSO [mg/ £ ]

$£3XK DMS ODiEEEAEE
Fig. 3 Reverse osmosis treatment of DMSO

T T T

= 100 . FXy efle cee o .“.
80r- s .

2
£
s 60F .
g .
8 .
L ]
O
&
v 20 .

0 L { s | s

0 0.1 0.2 0.3

TOC volumetric load [kg TOC/m+day]

B/5 TOCEEEM & S-TOCKRER
Fig. 5 TOC volumetric load vs. S-TOC removal rate

# 600mg/e, <> 7Bk 4 s LizBao MENEERIAE R
Lo ZOFITIEMmEEIZFEKEDLS %, LEXODM
SOz 90 mg/e Th B, FKkEAES00m3/H L{RES
5, HADMS OEEE3490 mg/e ol 7o m3 % X
BTy LisiFuE i B3, QEKE b T4 TN, K
R AEYE AR E B LT, BRlRAEREEEE X
VAN ko) f:o
2. 3 EhuE

AR D RTREMEIC DWW TYEMEIBTRIE TRET Lics JRIK
1IDMS O% e Ui Kkay FR L, BKIARS e
NESXBREBC LD, AMLBREROBARELRDI,
DMSODSFICIEF R 7 <+ 757 ERI7F Y 7 4
By x5 5 X(BOHPS5890) & HH L7

SR AHARE S-TOC BREZROBEFRELRL f2n
BRREERAH 0.23 KgTOC/m3- B % Cik95 %L EDS-TO
C (FEEHETOC :02m OMF THB) BREENED
nTW5, CORBEAFUTEE W TXFEKODMS 0%
B 600mg/¢ TR LT, MEKODMS OBEILER TR
& (0.5mg/e) LITTHD, S-TOCIk10mg/e BIFT
H - fCo

HIELAGE UTRIATFREREY 2mg/e Bl E, pH X

29 Ry 7Y 2R
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Raw water

Drainage

=

Filter bed

Backwash air

Backwash water discharge

Treated water

#6K BCF
Fig. 6 BCF system

Treated water

BITE Aoy MEE v~

Aeration air :
'
1
Backwash water
pHC
Alkali agents
N.P
@ Circulation water
[69)
b
I .
[§
i
¥
Raw water Backwash <P>
P) water
discharge
— T L)
] i
1 1
Raw water tank i 2 Treated water tank
| |
w

B2 XK Auy MEEOHRK
Table 2 Specifications of pilot plant

System Biological contact filter

Dimensions of column 300 diax 3000 H (mm)

Number of columns 1
Volume of medium 100 liters
Flow rate (downflow) 6~10 m/day

(including circulation water)

T~9ITHEFF L CEE Uz, R ZDEHAENST 5 &
BEROBETEHEBL L L e, BREDFEENED BN,
CORIITERTHBCFE AL 2y P72 FTHAETH

- 7o

Fig. 7 Flow sheet for pilot plant

3. BCF/t4nOy bR MER

3.1 "40v PEE

BEMNI V7 VT2 YT F v RADR G i W E g
BTHHBCFD /My F7 R P &EHE L, BCFIX
BORCRLALX S, MBEHEARCE K27 374
HEFREL, TORAMCHENEL TR I A LDOTH S,
THIY 7 v—v g vBTWAENS L Y FAAE
U, TR Tt & Bl X 1o b S G 4 4> Rk 223
%o

KAy PEBO 7~ B TR, HEYE2RTR
Lizo BUKIZDMS O%EHETHREKEHAL, X5
BERBOI-DDMS O RM LIz, E1%EEFE LTN
EOPHHEMUI, PH OFEIZRBIKEF FY v o &
WY —XEET AL LT, NEKERERIET pH
' REI Yz, BCFOLEKIIMFE B X - THEEXN
HZEuRMEL, BRERIZS-TOCTHML A,
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T T T T T T T T 1.3
- ——— 5-TOC removal rate 112
L ---&--- TOC volumetric load 111
100
90
80
70r
60
501
401
301
201
10r

(%]

40.9
0.8
10.7
0.6
405
104
0.3
10.2
0.1

S-TOC removal rate
TOC volumetric load [kg TOC/me+day]

(‘)\, 30 60 910 150 1:1)0 léﬂ 2{0
Operation time  {day]
F8R TOCHMEANSE S-T O CREXDREREL

Fig. 8 Operational data of TOC volumetric load and
S-TOC removal rate

F 3 R FIOKED X OLBEAOKE
Table 3 Water quality

Item Raw water 3 Treated water
pH SR 6.5 | 8
S-TOC (mg/e) 200 } <10
ss (mg/e) <1 ! 15
NH.-N  (mg/e) 40 ‘ <0.1
NO3-N  (mg/¢) <0.1 30
p (mg/¢) 8 5
3. 2 EEER

3. 2.1 BRAEMES-TOCkERZER
BRAEMEERTH720, 210 BEbH-->TTOCHE
% 0.1 KgTOC/m3- H % 50.6 KgTOC/m3- H F T#4
R HEMEE e, ZOMOTOCARARL S-TOC &
ERORGENL LT SRNCR LIz, WEEETIXTOCK
EKHEHO5 % LI EBELN T2, 908 BLMT O CAR
BRI OBEMEL 7 » 7 Ui & & ARBICHRER T 130
%% TIEKT L, 2 C—EAME T, BO%Kacigm
X #2108 Hiw0.6 KgTOC/m3-H & L7z,
TOCEHEARE S-TOC BEEOMFELE IRCT
Uizo BBOIRL 0313 T O CEMEAT T 0.35~0.4 KgTOC
/M3 AL TFThuE S-TOC KEEL LTS5 % Ll Ea
BoNDZENYND, ZOROMUBK S-TOC &1L T
10mg/¢ LT, BEDMS OIZE& FRMEL T TH -
T BRKFAICIZIOB D BEAET T v 7RO 7 — & ~
WA D T 7\

A7 X MR 5 FEHNREAOKE (FESREMNED
KE) ROTOCEEERH0.35 KgTOC/m3- Hic ki) %
TR K E % 8 3 RICR L,

[%)
Sl_
.
[
”*
b
.
s
L
L]
H
k4

o
=
T
L ]
L]

60 E

S-TOC removal rate

40+ o ]

20 1 ! 1 Il I 1 1
0 0.1 0.2 0.3 04 0.5 0.6 0.7 0.8

TOC volumetric load [kg TOC/m-day]

TOCEBEANE S-TOCKEXK
TOC volumetric load vs. S-TOC removal rate

£9H
Fig. 9

50, T T T T T T T

-
>
T

L

[25])

w
[=1
T
3
1

AN/ ATOC
L]

1
0T 02 03 04 05 05 07 08
TOC volumetric load [kg TOC ms-day]

FI0R BRESEXRMETOC
Fig. 10 Nitrogen removal/TOC removal

3. 2. 2 7rE=TkKEEME

HERC (FH U7z BEKRIIE BEINT LA E BN 20D,
NH4Cl % =Z=FHmEc40me/2 HmML 7z, MEKFDOESE
137 R P OFEBAEMOERIC I\ Cid NH-N 0.1 mg
/€ LUF T KPR DEIFERSIME 99 % LI EA NO3-N
F T &Nz, BIOECEEET O CEYA ) DREER
BERLUE. 2aiEB2Ln, TOCEAREARMN04LKg
TOC/m3-H ¥ ClR¥H5 %BETHYH, hirBzsbx
BEOBREENHEML TS, ZOERNE UTEMAE
B EWMAEOBETEAENEMT S 2 &, EYRADES
MoEmMe X MEENE L DN D,

3. 2. 3 Hikim#a=x

EFR P TCHEBLERKIEISSHRIZEAEEATHRN
72, BEKDSSEV LT I v 7HBFLHELTHW2HE
FEOELAFHEIT 5 & &iC L D BE DR HEE
k7zo T O CEMAF 1T T0.11 KgTOC/m3- { o i
& [0.34 KgTOC/m3- H ORI DWW TEHE L e R % 3B
4 KR LT, )
BRI RS EREBODEY 7 b OB AEERR
ETHRIND, EWMUBOE LG REBERZREKDOBECIE IO

24 b AN VA 5 F
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B4 R EREER

Table 4 Biomass conversion rate

Average TOC

Biomass conversion rate

volumetric load (kgVSS/kgdTOC)
0.11 0.13
0.34 0.24

F 5 X ATUEssE
Table 5 Odor analysis

Measured value

Component |
‘ (ppm)
(CHs) »S ? 0.0018
CH,SH | 0.0005
(CHs) 2S: | <{0. 001
H.S <0. 002
(CHs)sN <0. 0004

fE230.5~0.6L 7B 2% <, BOD=2TOC & L<T
FRETOCH Y ITHET B L1~1.2L 5D T, ZOHE
LT B LIBBFENERIC W= 2 b,
BAROT - 2—% b LT, AH, KEXE 1EO®LE
TR THEH MRS BEES X b MR B+ 52 &
4.58 70 %, KEED ATy FOFEERTIE 2 B/ BOMEE
TR 2 Z LI &) RECERH R,
3. 2. 4 BK

KAy 7R PCRHIBECERTERL, —%Tik
AR CHER Lz, ZOBAMOBEE, pH oHIf R
U BE, BHERIRBENTELLBEELXKRLEERD
FEx Wz THET D 2 LK, E5RCASHNTE
D& R Uiz, WMEDOHILAF1VIZDMS ODETIC &
DELRSEDTHD, AFNVANVITE AL A F v
RBELTER LD EHEINS,
BESRCR UM AF NV, 2FNANVITRYD
BREIERKBET20LTTLHY, BERAITCEWTER
U BN T2,
4. EEBEWHAH

HEFILEA - ~ICMALZBCFIC L 20ERES
BE1CRLIz, ZORMIDMS OxEE mg/e4 A

cii
-

5 & 1 BCF
Photo. 1 BCF

TRk 2 16O BCFI TME LT\ 5, MBEKONKE
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Application of Microfiltration to
Drinking Water Treatment

(BRI E
i B Bk @
Hironobu Nishio

Most Japanese water purification plants were constructed before the 1960’s and they need

renovation or reconstruction in the near future. Membrane filtration such as micro- and

ultrafiltration is a promising technology to replace the conventional technology of coagulation,

sedimentation and sand filtration because it has many advantages.

A national research project “Membrane Aqua Century 21 (MAC21)” was carried out for three

years beginning in the fiscal year 1991 by The Water Purification Process Association on

the initiative of The Ministry of Health and Welfare.

SHINKO PANTEC participated in the pilot test of this project two times (2nd run: January ¢
1993~ July 1993 and 3rd run: September 1993~March 1994), using the hollow fiber type MF

membrane system and the rotary flat sheet UF membrane system.
This paper introduces the results obtained through this project.
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Fig. 1 SP-MEMCOR standard schematic flow diagram.
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% 1 & FeEdk (SP-MEMCOR)
Table 1 Standard specifications (SP-MEMCOR)

Type of membrane Microfiltration (MF)

Material Organic (polypropylene)

Pore size 0.2 ym

External pressure type hollow
fiber membrane

Type of module

Membrane surface area 15m?2 per module

System of filtration Dead end constant flow filtration

System of physical cleaning | Air back washing

3) AEKDOKER LXK S,

WA ABEHERLT, K ARDEE, 80 X 21IEE
TN (BOKEA@RETIE, 0.5 m B TFaEAINS)
PERE TIRBRERE 2 - 12E (Fl2E, B 2HESE
RFEHIE S,
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N
3. 1 SP-MEMCOR Di#iE

BIKALBC 313 5 SP-MEMCOR 0 fZ¥#) 7 7 v ~ % 8§
1 Bic, EEAEEZE1RCRT,

Rz, FkTFo kEEDRER O vy v x -~
(E¥oBBE : 02mm), FUkR> 7, BEEY 2 -V,
R v v oy -, HERREEERS MYV AEA
FMEHLBEB.
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Air bursts through

Contaminants accumulate
on outer wall of the fiber

Feed stream

Normal operation
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Backwash operation

membrane wall and
dls]odggs accumulated
ocontammants

BB W (FARy 7T s v a) HfE
Fig. 2 Back wash operation.

HEAEFEEE (R : 300m2) (The Bendeela
Pondage site, Kangaroo Valley, Australia)
Photo. 1 Microfiltration equipment (membrane surface area :
300m2) (The Bendeela Pondage site, Kangaroo
Valley, Australia).

BEE1

BEH 2
Photo. 2 Hollow fiber module (membrane surface area ; 15 m2)
(left) and housing (right).
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Table 2 Factors of membrane and operation of MAC21
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300kPa i LB C, MFIE, UFEE LEHER, K
BbF Vv NEEERHLUER LU,
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Raw water Hollow fiber type MF membrane system Filtrated water

{Edo River]

Polyaluminium
chloride

Back washing wastes

[3rd run]

Rotary flat sheet type UF membrane system Filtrated water

! !

Drainage ¥
FEIE MAC21 EEry vi—
Fig. 3 Schematic flow diagram of MAC21.

Type of membrane } Microfiltration (MF) |

Ultrafiltration (UF)

Material

Pore size

Molecular weight cutoff — ‘

External pressure type

Type of module —

' Hollow fiber membrane ‘

Cross flow
System of filtration
constant flow filtration

System of physical cleaning Air back washing !

‘ Organic (polypropylene) ‘Organic(po]yacry]onitorile)

Flat sheet membrane

Brushing

B # 3 MAC2 {HHHEEE
(RS : 20 m2)

Photo. 3 Microfiltration equipment for MAC21
(membrane surface area: 20 m?2).
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B 3 R HEUEBPUKOTRR

Table 3 Quality of chemical cleaning wastes

Parameter Acid waste |Alkali waste
pH = 1.9 13.4
SS (mg/L) 730 67
VSS (mg/L) 15;5 N 777?
Turbidity (unit) 140 70
boc ey | 10 | 0
%Toterxl iron (mg/L) i 16 3.6
Totalv manganes;z (mg/L) 65 4.3
l@num - (mg)L) I 170 ‘ 70
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FARCMFBEOERK, FE5RMFEORE
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Fig. 4 Flux.
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Fig. 6 Recovery ratio of hollow fiber MF membrane.
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®4xm z 5)@%% 3 BRI SR 51 S T3 Parameter Raw water | Filtrated water | Removal ratio

Table 4 ’ZI:; arris;u;trdofrl;:nosntamimant removal in Turbi(??ty - i‘fnit) l?f*i B 700 100 ) 707/0777
Color (unit) 12 3 73.1%
Pér;;ngane;te value (mg/L) 6.7 2.6 61.7%
Ez60, 50 mm cell (=) 0.150 77071720 B 197;; B
Ammonia nitr;;en (mg/Lﬁ 0.23 0.17 25.1%
Total ;anganese (mé/L) | 6. 049 0. 017 64.4%
Totél iron 7 (mg/L) 0.79 B 0.01 7 98 ; %
Aiﬁx}linum , W(mg/L) | ;) 697 B 6. 04 794 9%
’ITH;/IFP (mg/L) - 0. 040 0. 026 34.7%
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Fig. 15 Elongation percentage (MF).

g5 K MKCBEESEKE (MFED

Table 5 Flux and cumulative quantity of filtrated water (MF)
Flux Cumulative
Testi 1od . antity
esting perio (m3 /m2/d) (qrggr}x;?})
’93.1.18~"93.3.31(for 72 days) 1.7 90.8
'93.4.1 ~’93.7.20(for 108 days) 1.7 125.1
’93.9.8 ~’93.11.29(for 82 days) 1.7 106
Average } 1.7 107

AEKEA T, Sk, IIRIERAKE/RHRE Lok
MF Bz, FoRUEREH00 % E LicEe, HEEH
7o 100 m3 A MAITH L WELEHOREILET 25
ZEAbhb, 20X, KEBCEPEEEEE TO
BAEKERIREL TR 2T, BEAGRMBOF RO
MEEPETEAVE ST i DL D & b LD,
4. 3. 4 BEOHIL

HEEDEE, HoLbboEKRE LT, pHEn%GE (E
wiAl, 188, B, (LM%t ks, B Ro
AFR G e BB D, AMER (B RY 7’ m
vy) oL, hEROEMRCEND, o TC, KHE
AR I\ D B LD IREER A D fodic, HIAEH
ERART i v 2 S D FEARER A 5 U feo

BISHIC, AEEASEIO%E 2 BRIERBRIK TR & 5 3
B SBR K TRF OM F IO R O E BB LAk, 5
9 BREIFHERIR T IR DIEWER1283 % Th b, AR
PET U7es, 5 3 B RRIE TIF O IAF3I169.5 % &
BAOFITET Ulze AMF OB £ Y o — v ORI E
D ERD F LT IEREAB0 BIE LS Th D, BRI
R Ao 0 ORI, /KR & R E 0BR-LD (516
), WEEAI50 % T BBiAKEY THIT S E,
1800m3/m2& e, COI &N HAME i ArIEE
2701800 m3/m?2 PEAEELTH & EOBRIRED
SRR D D E b oo, Wb, #ERRE 1.7
m3/m2/d CiEEE L =813 29 year kI L, BEHIK
% 1.0 m3/m2/d GiBix U841k 49 year 124243 %5 2
E Db 5 T,
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Fig. 16 Cumulative quantity of filtrated water and elongation
percentage.
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Analytical Technique Conforming to
Drinking Water Quality Standards ([ )
—PT-GC-MS Method for Volatile Organic Compounds—

k&

(BOHBRRE
R TR
Mami Nakamachi
(BRI
a1 7 SO ] S —

Kenji Harimaya

Volatile organic compounds (VOCs) were recently added to the Drinking Water Quality
Standards. The basic methods of measurement for these compounds have been studied,
including determination of the minimum quantitation limits and storage of standard
solution. This paper introduces the analytical methods we have established.

¥ Z » =

199247 (SER% 4 48) WCET I Nkl E#, HE
MBS HBHEMI N, DN 20 HE SERMAHI L&Y
(BLF, VOCs) T B, VOCs i, (EHhSEHH my
{L&%, FEBERCKEROCEERLER THD, B1XR
KRT &5 & AER, HleEC. V.20 % TED bR
T3,

VOCs i, Fiiclh ANBNAEHETH L0, oh
B OO HEZ BE Ui SXind in <, BIEHFEOERY
REPCDNTHIB NE e » T WS B, X BIT,
EOYENDEBC X ABEOETe, £EREOH TS
CHHENTHHHETLDHbBENSD I Y 2 48
ZHRTWnWEEZBRND,

B 1 R MEGEEHEAER
Table 1 Test method and water quality standard.

VOCs o ric BTk, #BOA Y FY v 72
ADHBPLETH B EE2BNBN, SENXERR S
MFREORF 21T - 72D TRITIEN B,

1. BWERZEICDNWT

BAEHFECEDON TS5 FEAE1HR LA, BE
i, BUAEE, rRrz7u~wbrr 778 OLTF, GC), ®
HETHBEEND, ThHDEZEbEHT LY, S0
B, BIRME, DEERESRRL - TL 5,

BIALERESIE, ~v FAR— 23 (MTF, HSHE) &<~
YEr7 97k (LT, PTH) 23205 Tw5, HSHE
i, —BRECRNICERREO T TOSKEEEICEL
72FRT, KHHCBEI LA VOCs o4 B LileE+

Water © Water
quality  quality
Test method Ttem . standard Item ' standard
. (mg/0) . (mg/0)
Trichloroethylene 0.03 Tetrachloroethylene . 0.01
1, 1-Dichloroethylene 0.02 cis-1, 2-Dichloroethylene 0. 04
Dichloromethane 0.02 Benzene 0.01
PT|PT | HS
| ) | Chloroform 0.06 Bromodichloromethane 0.03
GIC GC GIC Dibromochloromethane 0.1 Bromoform 0. 09
MS MS | 1,1, 1-Trichloroethane 0.3 trans-1, 2-Dichloroethylene 0.04
Toluene 0.6 Xylene 0.4 PT : Purge and trap
p-Dichlorobenzene 0.3 1, 2-Dichloropropane 0.06 HS : Head space
B o : t h
Carbon tetrachloride 0. 002 1, 1, 2-Trichloroethane 0. 006 GC : Gas chromatography
— _ - I MS : Mass spectrometry
1, 2-Dichloroethane 0. 004 1, 3-Dichloropropene 0. 002
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Pretreatment GC Detector

B Narrow bore
| capillary column

- Wide bore / S—
HS--mmm e ees capillary column |7~ ECD. FID
D : We adopt

g1 VOCs DO##A itk
Fig. 1 Test method for VOCs.

%o WEF e B A E L IR L H 50, WEH LD
BRENRRE D L\ MEERD B, —F, PTHEE #¥
HICHEIT A A T VOCs &G~ 7 & H R TR
~ILCBWHILFoeEER IR TS, PTEEAVLELS
T 57, HSEICEEN, BREELLCELTH %,
FEHZRTAHEE G CAEBA XN, WO ECHEE MBIt
N5, EREEEBICSWE, 20~508E & EENS 20,
BT NEEHERENVETHHEEZBND, SHIL, B
Hasix, BIRNMEAE < AR H O BTG AT RER E 'S
Hrer (BUF, MS) 2+ 5E82bN5,

B LD, 4, BLERECTEINMEOEW PT-
GC (Fr—K7x% 42V —h 7 1)-MSDMAIEEDLE
CHERFTD C& & L,

MS

GC

g2R PT-GC-MS #
Fig. 2 PT-GC-MS method.

Trap—

Desorb

5

e

__________

Dry purge 4 min

Cryo focus —130°C

Desorb 4 min at 180 °C
Inject 3 min at 200 °C
Bake 20 min at 220 °C

2. 3 AERHE
Wi kA 8 2 RITR Lic, #kk 5me i NEENE
o p-BFB #%EmML, /<—YBRAND, ~) Y AHTRT

2. EEAE sim L VOCs % } 5 » 7BIcilitEd 5, &80T, ~7
2.1 &% Y LA AR EASBERLARND, 7y TEYMRAL
LY [ s OB th o JEFEM AL ST VOCs &I S ¥ %, G C TR TT 5 Ric VOCs DA
20NE AR 2.5 mg/me in o Sy FRERBDR B, 7447 5~ B A
MeOH, v —x %A = v 24l (—130°C) T—HANERT D, FOK [FCTMEAL
PN R HE A R : p-Bromofluorobenzene (p-BFB) VOCs #iiE X4+ S GCREAT D, GCHTIEIm
0.125mg/m¢ in MeOH, v~z ~¥% » 7Y~ 77 LCHERSESHEL, MSCTEND
Y CEBEREERO Y - 7 EBEEHIET D ads, EEIX
AT T b AR 1 000f5 Mk ERE s, PIIERIEIRIC TIT » 72
BE (b 3. H#E
2. 2 EBRUAERH 3. 1 VOCs 5 D5 RERE
£330 :GC-MS B e QP-1100WA VOCs Dt —anvgty a7 1%83RICRT
PT 5 7 < —%t# LSC-2000 S A, IR DHBENRTIRETS - 7oo EENTR 4
Pz S BB 21,2~V rmnr 2y EAY B DNWTE THBRIT
GC-MSPAC 200S BB I BB EIRT A 2 LS X ) S BERIE S RTBET &
e S - Column AQUATIC atre LL, M-F LUy DP-F¥y vy onT, &H
0.25 mm LD. x 60 m BB X AL RAETAE T S » el OB HMEE Ui,
df=1.0 ym 3. 2 GC-MS QEERE
Column temp. 40 °C(1min)—200 °C BRAY DEAEDT/10MEIX0.2~60 pg/C THh B, HE
at 3 °C/min i, BRETH LG T BIBEEEENLNC &0
Inject temp. 150 °C BEThb, F2C, BEOREEE (F'/( ) 2RET
Detector MS, EI 70eV Lizbie, A v EBEXETCL,L1I-tY /e Ry
Carrier gas He HE LR E2 B 4 TR,
Inlet press 1.5kg/cm? N, FAYESITEERESAE L) ER
Trap Tenax/Silica Gel/Charcoal  fr¥ CHIE TXRENR ERD —F, BBREONRIINET
Sample size  5m¢ B B, A VER, HlEEERFY 0.1 ~ 100
Sample temp. 40°C P/ BELE Z, ZOBRBICHIGAERLSTITI L&
Purge 12 min L7
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100 m

0.005 mg/ ¢

e 7

Ethylbenzene
N

501 18 1, 2-Dichlorobenzene

/

(%]

i
= 9
=

1, 1-Dichloroethanc

21

p-BFB

L

L L L L L L B L L L I I I L L L S L L L L L L L L I B AL L I I L I L L L I L L W I B L e
11.82 20.16 28.49 36.82 45.16
Retention time {min|
.
1 Trichloroethylene 2 Tetrachloroethylene 3 Carbon tetrachloride 4 1, 1, 2-Trichloroethane
5 1, 2-Dichloroethane 6 1, 1-Dichloroethylene 7 cis-1, 2-Dichloroethylene 8 Dichloromethane
9 Benzene 10 Chloroform 11 Bromodichloromethane 12 Dibromochloromethane
13 Bromoform 14 cis-1, 3-Dichloropropene 15 trans-1, 3-Dichloropropene 16 1, 1, 1-Trichloroethane
17 trans-1, 2-Dichloroethylene 18 Toluene 19 m-, p-Xylene 20 o-Xylene
21 p-Dichlorobenzene 22 1, 2-Dichloropropane

BIW F—2NMALAY IR T L
Fig. 3 Total ion chromatogram.

100 000 000 T T T T
a
10600 0001 B
gain =15
L 1oo0 oo .
3
5 0ot
10 0001 - gain = 1.1 7
o0 | 1 1,1, 1-Triclhloroethane F4 GC-MS EEHeitil s .
! 0.01 0.1 1 10 100 1000 Fig. 4 Rerationship between calibration curves and .
Concentration  [xg/ €] setting of GC-MS sensitivity.
T T T T
140F B
1201 B
5 ! *
100 ]
; :
2
& 80r- R
éo 6ol O Trichloroethylene |
= O Tetrachloroethylene
e e & Carhon tetrachloride |
@ 1, I, 2-Trichloroethane
20k ® 1, 2-Dichloroethane | 2 ;E DRI
A 1, I-Dichloroethylence ”f‘(‘ﬁ'{& DRENZEL
. | | , 1 BRI 10 g/
' 0 10 20 30 4 Fig. 5
) Change with passage of time.
Elapsed time  [day] Standard solution: 10 pg/¢
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3. 3 EERRATIL

25000 pg/e (Hlzzyses - 10 pg/e) OERER X R L a4
7 M TR TR LR BB A TIE L,
FERO—EAES RICRT L Hie, 30RMcRT %L
3100220 % Th - 7o T DN T BEEEOME R
BHn, FHC W TEERDOHEHANTRETS - o

300 T T T T T
O Trichloroethylene =]
100} O Tetrachloroethylene B/ 1
& Carbon tetrachloride
| @® 1,1, 2-Trichloroethane / / |
T 30 | 1, 2-Dichloroethane /A
— A 1, 1-Dichloroethylene /
o 1 s i
=
B A 1
g 4
R / :
A
/ N
031 & .
l 1 | 1 1
0'10.03 0.1 0.3 1 3 10 30
Concentration [ug/ 2]
EO6R HREHR

Fig. 6 Calibration curve.

B2 &R EETHE

Table 2 Minimum quantitation limit.

3. 4 BRER
REFO-HEEORTRLI X S I,
HiFIZ B\ TREFRERENSE D,
BT DN T DR NG S, EEEORIE N
AJRETH B & & biT, RBEGHTO JE2 /e Th -
720
3.5 EETERUVATEHE
BETRIE, CV.2A%LTThsdI s, 77 70K
BUVANVER LEBEDOH DREEXETHI LHALETH
B, CNOHMALEETHEARELE 2RICRL K,

0.1~20 pg/e @

— 12F O E
=
=
3
=
2
g
g |
g —O— Trichloroethylene —-@——- 1,1, 2-Trichloroethane
IS ---0--- Tetrachloroethylene -—-#-—- 1, 2-Dichloroethane
0.8 - 4--- Carbon tetrachloride —--#-— 1 1-Dichloroethylene

1 1

0 1 2 3
Elapsed time  [day]

BIR et
Fig. 7 Stability of PT-GC-MS.

e Vi, g cven W
(1g/) \ 0.1 pg/e | 0.2 ng/e (1g/0)
Trichloroethylene 0.1 ‘ 3.0 ! 6.3 3
7Tetrachloroethyle;1é i B N 0.1 7‘ 0.9 7 7 777 4.2 7 1 -
Carbon tetrachloride 0.1 | 3.9 6.2 0.2
1, 1, 2-Trichloroethane ) 01 3 0.8 15 06
1, 2-Dichloroethaﬁe 0.1 7 2 3”777 T Hii 0.4 .
1, 1-Dichloroethylene 0.1 1.4 77”7: 80 o 2
cis-1, 2-Dichloroethylene 0.1 48 10.9 .
Dichloromethane 0.2 o - __i 6_0 __—2 i
Benzene - o 0. 1 S __6.4 | 5.2 1
~ Chloroform o 01 3.5 6.8 6
BromodlEI)romethan; L 071 i 517 7177! 2.9 i7777 B 37 o
Dibromochloromethane 0.1 ‘ 4.9 i 3.1 10
~ Bromoform o 0.1 7.7 ; 5.7 o °>
cié-l 3-Dichloropropene 7 EE o ) ) ; 4 I 2.9 707
trans-1, 3-Dichloropropene . 0.1 7F77 R i 7 é 5 7 0 27 -
o trans-1, 2 B;éhloroethylene - 77707.1 - 755 : 6.4 4 N -
" m., p-Xylene ' 0.1 7 0.8 3.4 N 0
 oXylene - 01 o5 1.9 W
p-Dichlorobenzene : - 7 0."1 7 7176 1.3 30 o
1, 2-Dichloropropane " 01 17 41 ‘ 6
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BohiceE TRk, 01pg/e BETS ) 2RoeOn
THED I/I0EEAME L, Z2C, Y/mmirri
LLI-tY Z7memrxc B @ onWTid, PTEENSDEH
LE2BNB 77 v REL, 0lpg/e DEBETRIZES
ﬂﬁ:i?*—o’fco
3. 6 HBRREH

1 #fEOER 1.5 REEYET 20 CRIEE R 2%
HEHRB RS A &, —F, PT-GC-MSEEIIHES
HEA T TWALDEFRRECH D EELZDNDZ &n
5, BEEOREMOBERYT-7. 4 BMERAIEETH
ZrELT, lug/ortega e Li-ERo—Me+ETH
CmLliz,

Z o o EEEEEE, 1.01024g/8 BEBRE,
TN T S REOMENE LN, —BRES % BN
TAE, RPN ESELCHERRET 55 2 L
720
3. 7T BB OEEY

BIBRWEEHBENENC &b, SBERBAIEHEOPT
-G C-MSEBRNBEMDOHAELIT > 2o 20 pg/e FErEH
HEs, 77 7KOMWEERTT, 0.1 pg/e BEEERI 3
LHEBELTERFE YR U BRO—FLE 8 BIT/R L,

7o vk ol EBAIE Tik 0.1 pg/e BED BEND
D, 2EBTERENRTHCETLOL pg/e DRIECFEL
R EER MBS N, fREAMNT DWW T & REDEANR D
biize

B 3k EEERMEIE
BIREE : 1.0 pg/e
Table 3 Recovery rate.
Concentration of added solution: 1.0 pg/¢

Z D), BBEFHEIERIE 77 v 7KOBEE T,
BB OBENEL oo 2 E X R T HLENRD D,
3. 8 EHNRERR

FIK B O F DIEYERAIKIZ DN T, BEHERRTR INEIXE
BETol. BREEIRCR LI L DK, AN
Wix 1.0 ug/8 TR U 7 BED[EINZERIZI00 %L TH D, B
Tk A 187,

B, KEKEZDODWT, #1 7 AMHERTT - efE R
B4 RCR LT

1000gT T T3

—O— Trichloroethylene
----0--- Tetrachloroethylene
--=-&---- Carbon tetrachloride
---@-—- 1 1, 2-Trichloroethane
-—-—&—- 1, 2-Dichloroethane
—-—&—-— 1, 1-Dichloroethylene

0.1¢

Intensity ratio [to 0.1 xg/ 4 solution]

1

1 I Il ]
tandard solution Blank-1 Blank-2

[20 ng/e]
#8 20 pg/e BEERHIER OB

Fig. 8 Remaining effect of standard solution.

Activated carbon-treated water Well water
Item Water quality | Measured value' Recoveryi;ziite | Water quality |Measured value| Recovery rate
(1g/€) g/ (%) (ng/€) (rg/€) %)
Trichloroethylene <01 | 1.1 110 14 2.5 110
Tetrachloroethylene ] - <01 ) 7‘ 1.2 12(7)7 0.6 1.8 120
Carbon tetrachloride ~ <0.1 B 1.0 100 <0.-1 i 0.9 90
1, 1, 2-Trichloroethane <0.1 0.9 90 <01 0.8 80
1, 2-Dichloroethane L <0 1 11 117(7) <0.1 1.0 100
1, 1-Dichloroethylene <01 | 11 110 <0.1 11 1o
cis-1, 2-Dichloroethylene B <0.1 o _1_1__ 110 0.2 1.3 : 110
Dichioormcare T 0w
Benzene <o Lo | 100 <0.1 10 . 100
Chloroform B <0.1 L1 110 0.5 1.5 } 100
Bromodichlpromethane <0.1 1.0 100 <0.1 1.0 | 100
N Dibrorrrrlochilgrrtr)znweﬂlrane - <0.1 ) 1.1 110 <0.1 L1 ‘ 110
Bromoform | <er 11w <01 | Lo 100
cis-1, 3-Dich]oroprop¢x;¢ o <70717 B 1.0 oo <0.1 1.0 100
" trans-1, 3-Dichloropropene <0.1 1.0 100 <0.1 1.0 100
trans-1, 2-Dichloroethylene <0.1 1.1 110 <0 1 1.1 _ 110
m-, p-Xylene <0.1 1.0 100 <0.1 10 100
o-Xylepf: <0 1 1. 1 110 <Q 1 1.1 110
p-Dichlorobenzene <0. 1 1.1 110 o <9 1 1.1 110
1, 2-Dichloropropane <0.1 1.0 100 | <0.1 1.0 100
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B4 KEKOREBL
Table 4 Change of city water quality. unit: pg/f
T Elapsed time (day) : ; : :
e T 0 3 5 14 18 20 Minimum | Maximum | Average
Trichloroethylene <01 | <01 01 : <01 | <01 <01 [ <01 | o1 | o1
Tetrachloroethylene <01 <o1 o <o1 <ol <01 <01 | <01 | <01 | <01
Carbon tetrachloride <01 <01 01 09 | <01 0.2 <0.1 0.9 0.3
1, 1, 2-Trichloroethane <0.1 <0.1 <0.1 i <0.1 <0. 1 <0.1 <0.1 <0.1 <0.1
1, 2Dichlorocthane | <0.1  <0.1  <0.1 <01 | <01 | <01 | <0.1 | <0.1 | <o.1
1, 1-Dichloroethylene <01 <01 <ol <ol <01 <01 | <01 <01 | <0.1
" cis-1, 2-Dichloroethylene <0.1 1 <01 <01l <01 <01 | <01 0.1 0.1
Dich]oroméiﬁane 7 - 0.2 .2 0.3 <0.2 »SOZ 0.2 7 <0.727 - 0.3 0.2
Benzene 1 <e1 <1 <01 <01 <ol <01 | <01 | <01 | <01
Chloroform 263 | 30.5 25.4 36.6 191 | 32.4 19.1 36.6 28.4
Bromodichloromethane 7.9 9.2 9.4 1.0 . 9.5 159 | 7.9 15.9 10.5
N Dibromochloromethane .5 3.9 3.5 4.2 3.9 6.1 .5 6.1 7 4.2
Bromoform 0.4 0.4 0.3 03 i 03 0.4 .3 | 0.4 4
cis-1, 3Dichloropropene | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 | <0.1 . <0.1
© trans-1, 3Dichloropropene | <0.1 | <0.1  <0.1 <01 . <01 | <01 | <0.1 | <01 | <o.1
trans-1, 2Dichloroethylene | <0.1 . <0.1  <0.1 . <01 | <01 | <0.1 | <0.1 | <0.1 | <0.1
_m-, p-Xylene <1 <01 . 0z 0z 03 04 | <01 0.4 0.2
0-Xylene | <01 <0.1 0.2 . 02 | 0.2 0.3 <0.1 0.3 0.2
p-Dichlorobenzene. <01 <01 <01 <01 <01 01 | <01 0.1 0.1
1, 2-Dichloropropane ] <01 <01 <01 <01 <01 | <01 | <01 | <01 | <0.1

4 REILD
PT-G C-MS it £ 5V0Cs i s\ T, RO
PELNRKENBRRFETH D EVHERI N,

®25000 pg/e (lmdE 10 pg/0) H¥ERNZ, 308
BREWBETH - 72,

@WERIE, 0.1~20 pg/e T\ TRIFMEEEIES
Nio Fio, EETEK0L ug/e BETH H &AM
FEEDOI/10EETERE L,

®PT-GC-MSE®EX, MEHIERE4 BRERLT
HIEMRATBET®H - 720

ORFBNAZEE A IRIMUBIE U7AER, 100% £ D
B 7o =R A 1572,

t 9 v
Wik, VOCs DoHTEER2 7 < FIERS RO L
MEND, SEOEKM LR BEHC XY KEKkFD VOCs

OHTEFTH T &R FIREE L

S8, WELDD2 Yy ZIDME, PT-GC-MSEHE
HoBMESOBHMER E, AbshR gl d
TR ENEELDBDND, TNHRMMNT DD,
7Ty ROESERY == % —~ LRENRWHERT S

LT, INBEOPITREBREERIBIMREZE TN L
BERdH b,
(BEE)

1) bRKEBRTE: - iR (1993), HAKIERHS&

2) WBEED : TA TI ATV ADIODH AT T « T AR
7 v, IRNERE (1993)

3) MEEEAD : =T« T o7/ H A< 57 /B
#rgt (GC/MS) ERiC & 2 EREERILEWD ZHRO—FS
WwkoOmE, KEHKMTS, $562%, 95, p. 41 (1993)

4) INUEE : Ko EREERY O —F00, KERE¥EEE
vol. 16, No. 3, p. 16 (1993)
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The Dynamic Vibration Characteristic of
FRP Fan Stacks for Cooling Towers

RO HURE 2R
mOF
Hiroshi Nakai

With the recent change in public concern for the operating environment of various facilities
as, for example, possible sources of public nuisance, the vibration of fan stacks on cooling
towers is drawing the user’s increasing attention.

This paper presents a variety of vibration test data, centering around the modal analysis of
vibration and resonance, which we have obtained with a 4,270 mm-diameter FRP fan stack
mounted on our experimental cooling tower.
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Parts Management and Issue System
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The production control system which has been in use at Shinko Pantec was developed by
the company in 1981, using a mainframe computer. This system was made with the latest
technology of those days. But it has become rather out of date during the last decade owing
to the very rapid progess in computer technology. Workstations and personal computers at
present have superior cost performance to mainframe host computers. In additon, the new
technique of “Windows” has made it possible to refer to multiple data at once at terminal

equipment.

In order to cope with such an environmental change, a reconstruction of the production
control system, was carried out and the “Parts Management/Issue System” has been developed
as the first step. This paper introduces the system, which has recently and this system has

become operational.
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Table 1 List of functions

| Parts management and issue

W‘ Standard parts registration

~—| Drawing reference and automatic numbering

—| Parts specifications control for design process

—| Parts structure control for design process

—| Parts specifications control for manufacturing process

—| Post-manufacture information control

—| Process information control

—| Parts and drawing name control

— Upper-level parts reference

—| Parts ordering history reference

—| Parts revision updating

—| Order arrangement

—| "Purchased parts numbering

—| Ordered parts list issue

—| Ordered parts list reference

—|Additional manufacturing inofmation adding for ordered parts

—| Ordered parts alteration approval

—| Preceding ordered parts list

-*] Maintenance

—| Master data entry in floppy disk

— Order information management

——| Parts name printing

—| Parts master data printing

—| Menu management’
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Table 2 Numberring system of parts A: Characters (Alphabet, Number, KANA)
Parts Type Part Number Application of parts
123456789012345678
1
1-1 One Piece in One Drawing
1-2 Parts Indicated on the Table
Non-Std 1-3 Welded Construction
Drawin : 1-4 Welded Construction Indicated on the Table
g 1-5 Amended Drawing of Above Each
1-6 ”
1-7 #
1-8 #
Std. 2 Std. Parts Frequently used
Drawing 2-1 ) One Piece in One Drawing
2-2 J# OO0 Parts Indicated on the Table
Std. 3
Parts 3-1 OO0O0000-0000-0000 Company Std.
3-2 | W VAVAVAVAVAVAVAN Maker Std.
Std.
Equipment 4 O0aOOoocoo-o0000 Std. Equipment Purchased, Frequently Used
Purchased
Non-Std. 5
Equipment 5-1 COOO-00000-00 Equipment Purchased on Orders
Purchased 5-2 O000O-000C00O-00 00O Simple Welded Parts Incomming
Vessel 6 O000O-0C00OE#00 Vessel Components
Component
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Shinko Pantec granted to SPIG International
Co. (Italy) the license on the technology of plume
abatement of cooling towers.
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Shinko Pantec delivered large cooling towers
equiped with plome abatement device to Korea
Electric Power Corporation.
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Wet-dry cooling towers equiped with plume abatement device
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Shinko Pantec has developed a new automatic
liquefying equipment with a FULLZONE impeller
for sake brewing industry.
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