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The POLYAD is a confinuous fluidized bed adsorption process, specifically
developed for the elimination or recovery of VOC (Volatile Organic Compounds)
emissions, and using a special pglymer as a adsorbent. The polymer has
features which is easy to desorb, insensitive to high humidity and has no
catalytic effects on solvents compared with a activated carbon. There are
two types for recovery and incineration in the POLYAD, which are easy fo
maintain and have low running costs. This process is particularly well
suited to applications with high air volume and low solvent concentration
from @ semiconductor mapulacturing plant, @ painting plcm o plastic processing
plant, and so on.

A left photograph is o incineration type of the POLYAD (425m'/min) delivered
to a semiconductor manufacturer.
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Kiyoshi Hirai

Hydrogen and oxygen gas are used for various industries as well as semiconductor manufacturing
process as essential materials.

Generally, as these gases are supplied to users in cylinders in either high-pressure gaseous or
liquefied condition, there are many problems in terms of safety from various disasters, onerous
and dangerous work for transportation and so on.

The on-site gas generation system “HHOG (High-purity Hydrogen and Oxygen gas Generator)” has
been developed to provide a solution to these problems.

This system directly electrolyses deionized water and generates high-purity hydrogen gas
(>>99.9999%) and oxygen gas (>>99.9%), but it is impossible to generate high-pressure gas without
a compressor,

A new type of HHOG which can generate high-purity and high-pressure gases and can supply them
to the site of use without a compressor has recently been developed.

This type, which is called “Pressure Type HHOG”, has a modified electrochemical cell based on
electrolysis, which generates gas constantly regardless of pressure.

It has been confirmed that this advanced gas generator, “Pressure Type HHOG”, is superior to
conventional storage systems such as a cylinder in point of safety, compactness, expenditure and

so on, and is most suited as a source of gas supply in all kinds of facilities.

F 2 M Z

ERUEIKRR A R H B VIZEERR A AL, FEAREE, S
A4Sy AEE, KN RFIRERCR S
BOBICBOWTHBERARIEL-F 4 YT 4 —DUVEDE
LTZOREMERLTWS, —H, TECO . Hihic X 3
HIRDEBALZ I U & 3 7 o — VISR OB AR
HELTHY EFonTtuwads, 20iE0—BELT
bbb 327 ) — v “KBxxvFE—" BEE
HREAHES BB E R TW B,

MiF I N E T UEIC O 3RMG oh CEEE ST
EREEARET 2 < &0k » Tk *BEEMCELS
i UESE R KA 2 (99.9999 %), EELEEEAS R (99.9
%) EFA X D EMEK AR F A ZE (HHOG : High-
putity Hydrogen Oxygen Generator) (&, /ERDA v+
4 FRIFEEFB O Y RE 5D BT v h Y KBREICHANT
EPICHRICHEOSVH RERESE 5 EDNHE,
DOMBEBOBIEIERC A v 7+ v 2BV THENRTV S
CEEPEOLIT L, ERZORKELSHEERTSICBT
%7 0% 2 A AREFHFE T OBHE DR R LR
AR R B BEBLVIEHANORREME A RE L TE 72,

L LA HHOGO BRI L 0 3 FEA L 8
#, BEEEs TEMBEAFIRALIOKREN X TBEN ZRE

EICRSTREA B 7o 2P A= XL %2FHL
A VoA MERAEEMREEL TOLERMET, $ko
TR T 0 —Boga Mt & OERUL S IcHES
F1D58 % K] B HEMENHE U T X /e,

AL i, T HoGVWREEBE~OHEH = - X
DAV ITIRZ B XL EEHS R %2 FH4 4 2 HRIBREETR O
E—2Fy TELTEENREETHBI SN2V
MPa KiEDOFEFTTKEN 1L CICBEN X G T 5
‘iR SR EMBRFEREE ORI LT - 1.

“rh R JKEMHAFAEREE IMERE OHHOG D H - #
ek, RET ZFEEOFREME LoD, Bt LK
Blck - THESEBAHHE T KEN 2%20.9MPa, BHE
HZ2%0.95 MPa (fERENZZ N ZF i K0.4MPa) T
i, 32— REA v b ~NEERBHEK S C EAHERS N,
¥, FRRFICBEREGEEZRUDE L THAREEEINA %
CEICEk-TEBORELK XN v Ea vy MEE
ERT AT ENHRIDTI I ENSEENT B,

1. REE HHOG D&V ET B

FEREHRATH 254K, EAEMPRKEVIZEZ O
WO IIHEEE AW EFDOA ) » P RKXLEE, FAx
BOPNRTHOAZAL-—F =507 Y v IILX->THE
H2ADOMBEMAFF L, BRGSNIEMHE E FERFESE

Vol. 40 No. 1 (1996/9)

g 7y o HR 1



EMMEEEEICE->THIBT AT EEAEZ TV, L
DL S, AERKEONRKIEY R FLALEDI XN T Y
TROEE (B oML, SSICETAMEOKTE
FAY y bEREICAEL 2D, SEARERELSA LY
MZa — 284 v b ~MEEHK 2 FidFE o B2 BISE AL
BEN o1, E, BRICY > THES LA RES Y 3
FeDICRERB DS Z TS 2 FF IR & LT
fro RICER T v E T b ERT,

1D 1.0 MPakii o /10 T EAEICKE N 278 5 O
BFEA2EFRA, AR b D LT B,

2) BROE (B L OBfFD 2 r DRS00 %%
HHLEBREZIICHELT, €VEFDOEDODORES
B L, SWER S CIcHLIc b 2 Bl & KIRICE]
T %o

D AvFFrRAEEHELO>DLD —BoEBEHED
vy Mg %,

4 BEERESSFEREREORMERS 720 25D H %K
HEEEINS € 3 DI EGBHREBE(LICE U 7 /g
ET 5B,

2. EEBRBR 7o-—

BE1IEBEORRTDH 5, HEEIRKE T CERE

(800°X1270" : 600 L), /KF%&#& Z53EEkE (600°%11307 :
300L), #iE#s (T5VX600A), $lfEL vk ns,

1 BB O N O KK 288 2 RICEE D 7 o —

BiRY . BRI, A AREDRRERAZRMIKICE T
HWTABBERSh, ZOEBPLCBRELDEKO
BIMHEEZ T TOKEN R EBEN 2 ERET 2EB DL

E HE 1 HHOGA23®EBEE
Photo.1 Complete View of HHOG System

B Th 2B VBBESNTVS, THLLEME L
BEMKICREINLEL S > TWE, BEEL (B
D ~oEFKOHES Iy v s ARIcHZB IR R Y 7
XoTiThbhb, ZTOEMMOKEET240° (430ct) O
B %6 3 5 [EAE 0 T BB A 80KUDGH (408 X
2B 52 EhHkB %, 600 A (BHRBEL4A/ af)
THEEB LB L 020N/ hokES 2, B
010 d/hOBEATZNBE SN S,

BRI, B VEBRANIZ B W TKEN 2 DR
FOETRBOKRSBHET Z0BMEL VL OEELE LT
W E ik, KEHN 2SI TR BEDTTD
N5, —H, BRI RGBS & 0Btk o 25
nEEBICERERICBVWTRE SN, 2 TRESEN
fTbh 3,

I~ ORBIHAKDOHISR IZEL/min 2V Th 20 %
DIBLHANERENIZBII05XBLUTFTH D, BHiFE
R VNIROBHIZKE L TOBREEZ Rz LTV 3, M
NzBISVLWTEEER Y I CBRERNNGRT 3 LS
T8> T3, BFEMEANORIKIZ, HHEKOBERCER €
WORBIC K - THIBT 5203, BREICHEYSERICESA
WA WVRICEDLNBEIBICE > THBELTW S, Bk
iE—BmAKERHL TV 3,

B, KBS S I TN S AT AR
EP (FEfRUFEE) MPEAHE L 7-SUS3168M & L < 138US304
WEMHL, SSBIEFAKOIMAICD W TIEFIC
GOLD-EP® (Bt AEIRE(LMIEE AT WA + 44 K@%
R L 2cMED 2R LTV 5,

2 gl /< > 7 7 B

Vol. 40 No. 1 (1996,9)




3. HEEHHOG OHBE
3 1. FEOFEE

“PER” HHOG T3, FEMREMES T2 2 &7
0~1.0 MPa OE HEFAN TKFEN R, BEE N 2 %2 R4 4
FRHRA EARRDORREE L TW3, XA OHHOG
DI ARMAETETI04MPa TH - 12 EL ST IO A
OWTAHNUTHI 2 EDREN 2B L& WA B,

% b % S HHOGO LB T & 5 B+ v 13K LE
THHASNZEHEE Y 2 — 97 L — b EKE L [EREIC BB,
A S S R, <y F V5T H R P KD
PR & 180 B & DS EEHAS N FRAEREATE IS
BT ALDDIFRNY AN (FH /Ay va) B8
EhViTIERTREINEBEEZE->TVWE D (83
a), HEBvNVAHLOBETTIPod 5\ WS3KFZFESI P
&ﬂgﬂﬁij‘]Pl (:j(i}?) DEO6P, (:on_Pl), 6 Pu
(=Pu—Py) li—lzlv@P]Téﬂ#)iCCﬁﬂrEéﬂf:ﬁwb@fﬁﬁ?&bﬁ
BHFICZ DRI 2 08B BH 5, ULr LB SERSSD
T ERMRE E O BB RIS S & ARG O MBI X -
THREDF T NFRERg SN D0, ToLH BHEEED» S
BonfiEiid0.4 MPa (272 Li%FHH/10.6 MPa) T
50&0

% TTEA SHETHM OB PREEEEIC & - THRDfT
AR s SitEdEwbdT 20Ttk <, “Fn”
DFEIAEYT 74 —RATHbBOPo, OPukI=<LilT
5;56:M$\:EﬁPZO%%}L\Lizki}Iijthﬂ%{gEjj P,
NGy RERBIEICL - THiHE®LER » TV 3
(B83Bb)e 20K, AMENP, & L TRELKLBEEY
ZAOFENEFIH LI, $HHLE O LS BEEE ENE,
IKFEH 2 DHERES EER NV EACENERNOMEN
ZOHEFEENT v REE BT, EHEBROMERRE
ETENFNOA RIS % FF 5 T EHU[ERICE B,

3.2 E ®

“thERY” HHOG T, B0 i3 hlilich iz Dk~ 15
WEBMEZ SN TV S, ZDREN & ONBIFEL LA
K4 BF 5 v BERTDH B,

HHOG TI3B#Kk O ftia1s & QI fatE, Btk TR L
TKFH R, BFEN 2O H LA, >ERIIIT
Fe DB VAREB AN B W= =k — L K OIS
MEETE B,

—F, BBREROD I 7 o vt — 5 — O A B
Py EERELELGL, BRMEE LTS
AIAMNERENSE I EPBEOEBRTHAINT WL B,

W-T, ThoDBEHEFLTLDICMTHEOEN
F & BN TR N LA M4 B 4 9& IR &
foo BE, RO HHOG TEH LTV 2EmBIK I, <

Oxygen

Electrochemical cell

Oxygen
+
UPW
Heat exchanger
P
UPW P Hydrogen
L ERENTHEX

Fig. 1 Section of Electrolytic Tank.
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Fig. 2 Flow diagram of Pressure Type HHOG.
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R = atmospheric pressure

Hydrogen + UPW
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Fig. 3 Principle of Self Compression.
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Fig. 5 Property of Electrochemical Cell.
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B 1R HREESH
Table 1 Analysis of Generated Gas

Impurities (ppm) Purity
0. H. CnHm Co: co N Ar (%)
Hydrogen 0.61 — <0.01 2.35 0.43 0.22 — 99.9996
Improved ™!
Oxygen — 735.6 0.01 4.42 0.34 54.1 2.40 99.92
) Hydrogen 0.02 — <0.01 0.25 <0.01 0.73 — 99.9998
Conventional**
Oxygen — 960.0 0.01 1.80 0.14 | 16894 23.92 99.7

Remarks : "' after 5 hours from hot starting

**system type for power plant (capacity : 10 Nm®/h)
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Purification of Landfill Leachate Using Reverse Osmosis Membrane

(B BGRBARE
®oh & A
Yoshinori Kajiyama

Landfill leachate contains much hazardous inorganic matter and refractory organic matter. Such
leachate cannot be treated to satisfactory level by any combination of conventional biological
treatment (denitrification), coagulation/sand filtration treatment, and activated carbon adsorp-
tion treatment. A demonstration test of the disk tube module reverse osmosis system was
conducted at a landfill using actual leachate after pre-treatment of sand filtration and pH
adjustment. The treated water not only cleared the effluent standards but also exceeded the tap

water quality standards.
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Fig. 2 Schematic diagram of DT Module System at Landfill site
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Photo. 1 DT-Module test unit and purification of landfill leachate
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Table 1 Performance data for DT Module system and drinking water quality standards

Water quality

Ttem Leachate Permeate standard
1 | Total colonies (n/ml) 170 5 100
2 | Coliform group (n/100ml) N.D — N.D
3 | Cadmium (mg/1) 0.002 — 0.01
4 | Mercury (mg/1) <0.00005 — 0.0005
5 | Selenium (ng/1) <0.005 — 0.01
6 | Lead (mg/D <0.005 — 0.05
7 | Arsenic (mg/1) <C0.005 — 0.01
8 | Chromium hexavalent (mg/1) <0.005 — 0.05
9 | Cyanide (mg/D 0.002 — 0.01
10 | Nitrate Nitrogen and Nitrite Nitrogen (mg/D 2.2 — 10
11| Fluoride (mg/D) 0.10 - 0.8
12| Carbon tetrachloride (mg/1) <0.0002 — 0.002
1311, 2-Dichloroethane (mg/D <0.0004 — 0.004
14| 1, 1-Dichloroethylene (mg/1) <0.002 — 0.02
15| Dichloromethane (mg/D 0.007 — 0.02
16 | Cis-1, 2-dichloroethylene (mg/D <0.004 - 0.04
17 | Tetrachloroethylene (mg/D <0.001 — 0.01
18] 1,1, 2-Trichloroethane (mg/1) <0.0006 — 0.006
19| Trichloroethylene (mg/1) <0.001 — 0.03
20 | Benzene (mg/1) <0.001 — 0.01
21| Chloroform (mg/1) <0.001 — 0.06
22 | Chlorodibromomethane (mg/1) <0.001 — 0.1
23| Bromodichloromethane (mg/1) <0.001 — 0.03
24 | Bromoform (mg/D <0.001 — 0.09
25| Trihalomethanes (mg/D) <0.001 — 0.1
26| 1, 3-Dichloropropene (ng/1) <0.0002 — 0.002
271 2-Chloro-4, 6-bis(ethylamino)-1, 3, 5-triazine (ng/1) <0.0003 — 0.003
28 | Tetramethylthiuram disulfide (mg/1) <0.001 — 0.006
29| S-p-chlorobenzyl diethylthiocarbamate (mg/D) <0.002 — 0.02
30 | Zine (mg/D 0.022 — 1.0
31| Iron (mg/1) 5.1 <0.03 0.3
32 | Copper (mg/1) 0.005 — 1.0
33| Natrium (mg/1) 2900 23 200
34 Manganese (mg/1) 3.3 <0.005 0.05
35 | Chloride (mg/1) 8300 68 200
36 | Hardness (mg/1) 2 450 2.11 300
37| Total Residue (mg/1) 15000 110 500
38| Anionic surface active agent (mg/D) 0.21 <0.02 0.2
391 1,1, 1-Trichloroethane (ng/D) <0.001 — 0.3
40 | Phenols (mg/D 0.07 <0.005 0.005
41 | Potassium permanganate consumption value (mg/1) 375 1.9 10
42 | Potential hydrogen (—) 7.2 6.9 5.8~8.6
43| Taste — — N.D.
44| Odor Metallic odor N.D. N.D.
45 Color (degree) 450 <1 5
46 | Turbidity (degree) 40 <0.5 2
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Removal
Item Leachate |[Permeate| rate
(%)
1 |CODMn (mg/D 84.8 <1.0 >98.8
2 1 BOD (mg/1) 27.9 <5.0 >82.1
3 |Nitric (ng/D| <20 <0.10 >09.5
4 |Phosphoric acid (mg/1)| <20 <0.10 >09.5
5 | Ammonium (mg/D 196 <4.28 >97.8
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Development of a granule type denitrification system (No. 1)

Denitrification System Using Granules

(B) BRbARE
LI

Shinichi Nonaka

A granule type denitrification system has been developed to remove nitrate in wastewater. This is
an application of PANBIC-G, a UASB type anaerobic treatment system. Denitrifying granules can
be formed out of methane granules within two weeks. A bench-scale test proved that the system
had NO«N treating capacity of 20kg/m *d and could reduce NO;-N concentration down to 2 mg/L

from 2500mg/L.
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Table 2 Composition of artificial wastewater

Concentration Concentration
Substance Substance

ng/L ng/L
*« NaNO; 50 ~2500(asN) * MnSQO: * H:0 0.08~0.48
+ KH.PO. 45 ~ 200(asP) * NaMoO: * 2H:0 0.06~0.36
* MgSO, « TH:0 6 ~ 36 « ZnCl, 0.2 ~1.2
* CaCl. * 2H:0 2 ~ 12(asCa) * FeCl: 0.12~0.72
+ CuSO0; * 5H:0 0.4~ 24 » CoCl: * 6H:0 0.01~0.06
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B 3 KR ERKTROY =2 - LONO:-N BRELEES

Table 3 Test results of denitrification granule formation

Activated Granule NO:-N Reactor perfor-
studge content concentration reduction rate |mance of NOs-N
in seed sludge mgVSS/L mgN/ g VSS+h reduction

100 % 1780 22.1 39.3
80 % 6170 6.99 43.1
50 % 11 360 4.6 52.3
20 % 17 550 3.59 63.0

0% 18 040 2.48 44.7
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Fig. 3 Change of NO:-N loading rate and removal
efficiency with time (Examination of denitrifi-
cation granule formation)
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Fig. 4 Influence of linear velocity on denitrification
granule formation
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Fig. 7 Influence of linear velocity on granulation
(NO;-N loading rate = 10 kg/mi+d)
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Table 4 Water quality (NOs;-N) of influent and effluent

Influent Effluent™’ Test conditions
Loading rate |Retention time
ng/L mng/L kg/m-d hr
200 <0.2 7 0.7
1000 <0.5 12 2.0
1500 {1 20 1.8
2500 2 14 4.3
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A density current and its supression method

¥ 4

\ .y BRBARAS  ORBARE
in the inclined tube settler N R
YOSth KOnlShl

&
Kazutaka Takata

The removal efficiency is sometimes reduced in inclined tube settlers on summer afternoon, since
flocs flow out without being caught. This phenomenon is considered to be caused by a density
current. The purpose of this study is to establish a method for reducing effluent flocs. The density
current in the settler was examined by means of computational fluid dynamics. The simulation was
conducted to clarify the flow structure in the settler between the time the density current occurs
and the time it comes to settle. The computational and observational results show that the density
current occurs because of a temperature defference between the influent into the settler and the
ambient fluid in it. Further simulation showed that the use of barrier walls is effective for
reducing the effluent flocs, and optimum barrier wall conditions such as their number and
clearance are determined by the simulation. The computationally designed optimum barrier wall
conditions are confirmed to be effective in greatly reducing the effluent flocs by using actual

settlers.
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Fig. 1 Cross section of settler (side view)
and temperature measuring points.
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Fig. 2 Measured temperature in settler
(no density current (at 11:00)).
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Fig. 3 Measured temperature in settler

(effects due to density current included
(at 16:30)).
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Table 1 Measured temperature and turbidity of raw
water (August 9, 1994)

Time Temperature ['C] | Turbidity [Degree]
10 : 00 30.7 0.5
11:00 30.7 0.4
12 : 00 30.8 0.4
13: 00 30.9 0.6
14 : 00 31.3 0.5
15:00 31.5 1.7
16 : 00 31.7 1.9
17 : 00 31.8 2.0
18 : 00 31.7 1.8
19: 00 31.8 1.3
20 : 00 31.8 1.1
21 : 00 31.9 1.1
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Fig. 4 Settler model for numerical calculation.
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Fig. 5 (1)Velocity vector plot (no baffles : computational
time 13:00~16:30).
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£ 2 & KEthPokERE (199448 A 9 /)
Table 2 Comparison of calculated and measured
temperatures in settlers (August 9, 1994)

Measuring Temperature [C]
Time .
point Experiment Computation
A—0 31.6 31.7
A—1 31.6 31.7
A—2 31.6 31.7
A—3 31.6 31.7
A—4 31.6 31.7
B—0 31.5 31.6
B—1 31.5 31.6
16 : 30 B—2 31.1 31.5
B—3 30.9 31.5
B—4 30.7 31.5
c—0 31.1 31.3
C—1 31.1 31.3
C—2 31.1 31.3
cC—3 30.8 31.3
C—4 30.6 31.3
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Fig. 8 Number of baffles and their positions
(a)three baffles ; (bfour baffles ; (C)five baffles
(deight baffles ; (e}twelve baffles ; (f)four baffles
(at regular intervals)
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Fig. 9 (1)Computed velocity vectors
(computational time 16:30)
(a)three baffles ; (bfour baffles ; (c)five baffles
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Fig.11 Number of baffles VS flow rate of water above
critical velocity
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Table 3 Results of turbidity measurement

Turdibity of raw water 5. 2 degree

No. 1 Settler
11 No. 4 Settler

Turbidity

9:00 14:00
Time
FI2R  ALBRKERE DR LRI (F2ER 2)
Fig.12 Change in turbidity of effluent water
(Experiment 2)

Time Temprature in raw water [°C] Turbidity [Degree] at 16 : 00
. ) No. 1 Settler No. 2 Settler No. 4 Settler
August 1995 1000 1600 (no Baffle) (4 Baffles) (8 Baffles)
8 29.1 29.9 2.4 0.65 0.45
29.1 30.1 2.5 1.05 0.6
16 29.0 29.6 1.85 0.6 0.35
18 29.1 30.0 3.2 0.5 0.35
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Table 4 Results of Turbidity Measurement in each

weir measurement date August 24, 1995,

Turbidity [Degree]
Measuring Point No. 1 Settler No. 4 Settler
(no Baffle) (8 Baffles)
First Weir 1.9 0.4
Second Weir 1.0 0.4
Third Weir 0.7 0.3
Fourth Weir 0.7 0.3
Fifth Weir 0.7 0.2
Sixth Weir 0.5 0.3
Seventh Weir 0.4 0.3
Eighth Weir 0.3 0.3
Ninth Weir 0.3 0.3
Average Turbidity 0.72 0.31

Turbidity of raw water : 6. 7 degrees
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Fig.13 Turbidity of effluent water in each weir
(Experiment 3)
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Membrane separation technology using Vibratory Shear
Enhanced Processing (VSEP).

.

BNBHFEARER  BFABAFERR
= H — =1
Kazutaka Takata
N R
:)(oshig3 Konishi

Katsuyoshi Tanida

VSEP (Vibratory Shear Enhanced Processing) has been introduced from New Logic International
Inc. of the U.S. to the Japanese market by Shinko Pantec Co., Ltd. It has a large fouling and
plugging resistances on the membrane surface because of the movement in a vigorous vibratory
motion tangential to the face of the membrane. VSEP can attain about ten times the flow rate
obtainable in conventional crossflow membrane systems. It has been in use over 200 sites in the
wide variety of industrial applications such as chemical, paper pulp, food, phermacutical, paint and
pigment, municipal water supply, waste water treatment.
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Fig. 1 Schematic diagram of VSEP Series 1.
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Fig. 2 Block flow diagram of VSEP system.
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Fig. 4 Motion of slurry on the membrane as compared with the motion in the crossflow filtration system.

TARICEAWNSIE LTEREN S, kM I/ o705
BEBTIIORAMNERESE L D ICERENEER
BMTHRESBINER S, 270 - i BEDOENIE
KI5 O P R EREIEI A B E L /25E, RIAEED Y
KBAISNIZRVE=—DT » 9 v I %2BhIET 28 AN
HNANEHI N BERIT10 BIERE &N S W,

(5)  BEMRHSHRM: D LREE

VSEP OEXEEsMiE b — v 3 VA7 Y YV ERLNT Y
VISDLERTHY, BiBREOBRDELUIBICHY 55
MAFERARIE S XIFETE L TWVWE, BEICZESERE
BEBSTREIN TS,

6) = v,y pEGET

2Tt D7 4% =%y 2 %hE > VSEP O R E M IF
1.1of Thv, PEERI 2 0 x 7 o— AE%E CRE U BEE
ZEHTAEMIZDI0~50EDRAR-XENELT 5,
() fHHEZEF X b

BEE DY v 7%l > TVSEPOMREEHIT T 5 & 08
Hik 5, VSEP TIRMESBEK(RO, NF), BRAAEEEUR),
BEABBEMDZIIRESNEZHODIERE LM - TAH
BWFAMETY, SV TFVECEBLBEOREETHOTE
8) 1Bz = DEH

VESP TRAIR L7 ED - » It T 2 V¥ —, QLB
MomH KmEoRD, KoZwegE s —= v 75
BOERE, REmEORD, BERID A v 7+ v XD
WEER L, ThOBERENENEY 27 4 1cB 57 58
R N A

2 E B B N

VSEP 3% D7 L& v 7T @ftks» o, (L% B
BB, B, EIRIEE, #6oov7, BOKMEE, S04, HK e
IAKALER, A b T B ERR S CIAEFR O EES I
KB H B, RIC VSEP O X B EFEH| =N 5 L4t
i, B1RICEBE T ED,

21 SFvURBRHE
ILFTESHORENURD 1 >THBE5F v 7 RF%

200

[GFD)

V SEP
100 000 sec™?
100 psi -
Crossflow i

25000 sec™! {Tubular]
35 psi

Permeate flux

0 10 20 30 40 30 6070 80 95 100

Elapsed time  [hours]

4] T AEMICBI A EBREOEIMERs o x 7
o —RBEE & DR

Fig. 5 Comparison of permeated flux between crossflow
filtration and VSEP for Latex treatment (9.5 wt
%).

DPEHEIC VSEP Rk 5, Ho#iE+EHT 52 &
T, TEANVF—(HHENKEVERBEGHT L0 K
2R b TREENSEIRRICIE B, F i, BUSHERREEKD & 5
52 ZAEENT S ETIORGEFKOEET 2 b A2 K
BEICHIR L o B DD B, TS HMEEREERR 2 o x
70— AE%ETOHEHAARETH 2D, 7r VY vIicL-
TEBEEZELLBESHERTOONEETH B, &5
BVSEPERHWA &, REck 37 > 9 v 75 IERRER
FORRELD bERHET L b EBHZEL TEEZTE 3
TEmidkEns (BS5ED, VSEP SHEH I TWE S
7w 7 AICIEPVC, ABS, SB35 w7 R EMNH B, &
N6 77 v 7 AOBMEBRIEIRDPIRIN TV 5,
2. 2 REEANDILESE

HIR KA S DR A V> 7 LB 7 1 5 —FIRER A v
VY LDOEHICVSEPAEHINTVWS, ZDBEHEE LM
BDTEL, BU%m»560%E TOBEMMHERTHS (F1
KRB, COXSBREI SKETHEAEBE,SVEH

Vol. 40 No. 1 (1996./9)

piiik A S S T 31




%, 1 kX VSEP 0%k
Table 1 Applications of VSEP

Application Init. [wt%] Final [wt%] Rate [L/uf/hr] Membrane

Chemical Processing

Latex A 23 63 296 UF
B 24 54 398 UF
C 16 43 124 UF
D 40 60 109 UF
Aluminium Oxide 3 15 213 MF
Colloidal Silica 5 40 175 UF
Phosphoric Acid 2 38 138 NF
Arsenic Acid 5 50 114 NF
Pulp and Paper
Bleach Plant Effluent PPM 5 107 NF
Black Liquor 7 41 111 NF \
Clarifier Overflow — — 211 UF
White Water 1 43 128 UF
Paint and Pigment
Chromium Yellow 20 45 425 NF
Cobalt Blue 7 35 294 NF
Electrolyte Paint 2 33 170 UF
Latex Paint 4 65 270 UF
Waste and Pollution
01l in Water 3 50 170 UF
Paint Plant Wash 1 32 155 UF
Scrubber Effluent 1 21 146 NF
BOD Reduction 0.3 3 145 NF
Silver Recovery 0.5 15 340 UF
Biosludge 2 46 153 NF L
White Water 0.5 50 128 UF
Organic Dye PPM 9 175 UF
Municipal water
Well Water — 510 UF
Activated Sludge 0.3 32 111 UF
Reclaimed Water — 295 UF
Minerals
Tri-metal Slurry 5 52 170 UF
Kaolin 20 50 340 UF
Bentonite 6 11 24 UF
Alumina 10 o8 340 UF
Calcium Carbonate 10 60 85 UF
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New Aspects of the High-purity Hydrogen and
Oxygen Generator (HHOG)

Hﬁﬁﬂﬁ%ﬁi"ﬂ Bf:mfiﬁ%éﬁli

AklkO Mlyake

EOH # H
Kiyoshi Hirai

Various applications of the HHOG (High-purity Hydrogen and Oxygen Generator), which is a

water electrolyzers using a solid polymer electrolyte,

(SPE)

as an on-site system are

introduced. Electrolysis hydrogen as an energy medium is discussed on its expected role in the
21 st century in the fields of energy storage and solar energy utilization. Electrolysis hydrogen
is also important for catalytic conversion of CO: to methanol for its fixation. The HHOG is
the only varge-scale commercialized water electrolysis system using a solid polymer electrolyte,
and its wide applications are expected in the near future.
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| | s o
H, H. .Dehumidifier.
i v
Purifier(PSA) H.
! (High-pressure type)
H:
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Optoelectronics
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» Liquid crystal display
+ Optical fiber
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Electronics

+ Transistor
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Metallurgy

Fine ceramics
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Fig. 1 Applications of HHOG.
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1992 2000 2010

Consumption (X10°1) 360 388 423
Increase % — 1.0 0.9

Supply (xX10°D) 541 582 635

%

Petroleum 58.2 92.9 47.7
Coal 16.1 16.4 15.4
Natural gass 10.6 12.9 12.8
Nuclear energy 10.0 12.3 16.9
Hydraulic power energy 3.8 3.4 3.7
Geothermal energy 0.1 0.2 0.6
Other new energy 1.2 2.0 3.0
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Fig. 3 Main projects of hydrogen energy system in the world

Project Country Period Content
WE-NET Japan 1993 - 2020 (Shown in fig. 3)
(World Energy Network)
EQHHPP EU 1987 - Hydraulic power generation
(Euro-Quebec Hydro-Hydrogen Pilot Canada (Quebec)
Project) Water electrolysis (Canada)

Transportation of liq. H.
EU

HYSOLAR Germany 1986 - 1996 Solar photovoltaic generation

Saudi Arabia

Water electrolysis (SA)
!
Transportation by a pipeline

Germany
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« Aircraft
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Fig. 3 International clean energy network using hydrogen conversion system.”
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Fig. 4 Large scale water electrolizers (alkaline water electrolysis)

Country Location Company ((:I%I%?Clt Electai{cwgower
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India Nangal Denora 30 000 165 000
Norway Ryukin Norsk Hydro 27900 153 000
Norway Ghomfjord Norsk Hydro 27100 149 000
Canada Trail Trail 15200 84 000
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Glass-lined and Powder Processing Equipment Designed for the
Specifications of GMP (Good Manufacturing Practice)

() e
hON A B

Kimihiko Nakamura

We have been supplying many kinds of equipment with unique characteristics such as glass-lined
equipment, thin-film evaporators (EXEVA and WIPEREN), SV Mixers and CDB as vacuum dryers,
and filter-dryers with filtration and drying functions. Based on our total technology, we look
forward to expanding the sales of such equipment to the field of fine chemicals. In this paper,
we explain some of the equipment in accordance with the GMP standard in the field of

pharmaceuticals.
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Fig. 6 Cross section of Filter Dryer.
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Ultraviolet Sterilization of Secondary Effluent

B RRRE
OO’k
Nobuo Kondo
fm A iE I3

Masahiro Kaji

Ultraviolet sterilization of secondary effluent from sewage treatment can eliminate the problems
which conventional chlorine sterilization cannot solve such as adverse effect of residual chlorine on
the aquatic flora and fauna, and formation of organic chlorine compounds in contact with the
organic matter remaining in the treated water. In addition, ultraviolet sterilization does not entail
any danger of overdosing since it does not add any chemicals. Its advantage includes short treating
time, simple operation, and easy maintenance. This paper reports on the ultraviolet sterilization

test for the secondary effluent.
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Secondary effluent Ultraviolet
: Raw water ; ) Treated water
[Supernatant in pump Flowmeter sterilization

sedimentation tank]

1R EBREEO7D-—v—©
Fig. 1 Flow sheet of test unit.

Direction of
water flow

Fixed Buffer plate @ UV lamp [installed in channel]
weir
Fitting for UV lamp Fixed weir Drain

&
o\l o N\

400
1
=:Nc

| / .

A

Channel / \_Holder 2J

1800

LLL

1300

3500

B2E EBREEOHE A-—TrvF i)
Fig. 2 Outline of test unit (open channel type).

B 1 &k EBREBOTEHE

Table 1 Main specifications of the test unit

‘ Item Main specification
| Type Open channel (submerged rack type)
\ Ultraviolet lamp 65 W X6 lamps
Electrical consumption 675 W
Installation method Parallel in direction of water flow (2 lamps X3 racks)
Dimension of open channel | Length 3 500 mn X width 200 mm X depth 400 mn

BES v 7BROGELFIHENTWS, COS VY 7RBE &4 —-7vF+ v xb (BKE) OMEERT, £/, %
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CBEWT H2AENS ZEFEH L TOEEABRE > TV 3, @RES > AFEE UTHIFEEEE VD)
2. EREBERUAE QR EE T E
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FTIERUE 2R SHEAVEEREED 7o —v — F THRENhTWE, ©, QOBHF 5 XM ICIART 7
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Table 2 Quality of secondary effluent.

Sampling time 16 : 00~17 : 00
i

phng (May 8, 1995~February 17, 1996)

Analysis item Min. ~Max. Average

Escherichia coli count/mL 250 ~ 15000 5000

Heterotrophic plate count count/mL | 6500 ~ 190000 98 000

TOC mng/L a0 ~ 20.2 —

COD ng/L 11.3~ 19.8 15.7

Turbidity degree 41~ 12.1 8.7

Ca hardness mg/L, CaCO;s 49.6 ~ 66.8 54.0

Transmissivity of UV % 2.4~ 85.9 80.8

Water temprature T 15.0~ 30.3 20.9

20000 ; 100 - : -

3 | 9% : ' S N S ]
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g ! ! .‘ 1 1 : w ' 5 10 i ,
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Fig. 3 Change of escherichia coli with time elapsed.
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Fig. 5 Change of ultraviolet strength with time elapsed.
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%3 & UEEERER
Table 3 Result of photoreactivation.

Weather Fine

Kind of light Sunlight Fluorescent light

Escherichia coli in raw water count/mL 2900

Treated water m/hr 25 31 25 31

£ 0 0 2 0 2

& 0.5 17 33 3 0

= 1.0 20 12 2 2

é 1.5 23 9 4 1

'—g 2.0 30 12 5 1

E 3.0 4 1 6 4
(Unit: count/mL)

B 4 R EHAAIROENABEE
Table 4 Change of UV strength by cleaning.(Unit : mW/cr)

It Pure Alkali Acid
em

Water (1% NaOH) | (1% HCD
Before cleaning 0.65 0.63 0.70
After cleaning 0.68 0.69 0.92

mW/cf LR D& ER %, 5 v 7RE65 mTidEFR
1%LLF, WEERIY BLLEEEHEEs TV,
7 v 7RIS mTIRAEFEROREN 1 %L L EBED
RBETFLTWS, 5 v 7RIS mmid 2 A28 LT
HERIOBLLEEELE->T WA, PLEDZ &K UEIR
USRI BORES NS, 5 v FHFEAE65 mil £
THEHNSELETOSVBEEREB L EMNTE, K
FEEREHTIZ T v 7265 mASEYI TH B EWVWR B,
3.4 FENE
HARBS B KIBRFEOREICE L cashTth i &
WBRIR L7780 Th 50, BEER "G ssn3
E—HPEI N7 DNASBEL, BETZ LV REH
b, FIT, BEBOUEBKERWTZDOREES VA
ORI EhTEE L, Bh, AHEEE LTIRHEN
L HOEAT & VW 1z,
FIRICEBIEEROERO—H LR, HXOEFEA,
0.5 hr 22 52.0 hr ORI, MEEHD 0 & L < 132
fil/mL B 55 K33/ mL £ THfEL T3, LL, Shr
BRBIE AL, 5E/mMLUTEL->TWE,
;ne;b,B%Kﬁmmmwme¢~ﬁ—®k%%ﬁ
BERERAEEHTHI0ME/ mL oA — ¥ — &, KEBRHH
BHNTORREOESVRIOETH S E WA 5, BOBLT
O5E, BHEoEINE & bicEliEd 2EE05A 5505,
ZOEEVIEIEF IS, T L sRER/ ML E
HESNS,

3.5 REBOXKS

FREEBFKRPICEZ TN AWM X DTERESNIEA,
BARBESBET L, BEROENETL, KEBRTLE
SENC/R Lo & D IR EHEC20H T, HE R #ERE
DEHEBELTVEDOMNEES N, KEERTIRELMN LGS
RRAERHEST 270050 % TEAKERE L, B8 05389
HICREEO®RGEEFERE L 1, TOHORETOEMS A
BLTBY, BOXr—A»fEsnl, TORr—L%
e L, REBRESLIE T A, Fe, Al, Cald&zh
TWiehs, ABYIREENTE ST, REEDOMNEWIIH
IKh oA & v EEZ 5N 5, Fh, BEEEHK 7T

U, BBTIT- 720, SERBROENEBEORIEES VI
BkELROREL, ERICRBOSEL TV B, BEERi%
DENRREZ T 4 RISRT,

—FH, REEOHBELRIPER S N5 ERNICEA R
25mW/af2 5 1 mW/edlic B L TH D, EEEITHH
HTh-rrisFTansd, OIS v FREEERI L
T4800hr (BRBHE200H) THB, Thokbh, AER
T IRIFES R, BRI IBEKbOEE L 4 itk
Bgah, FNEEETI2ICRBRBDRNTH L EVZ,
TR R ERRE S HEE I N 5,

3.6 HIARS vTDES

AEERTII438H Iz » TERERSE L 12 T O IR
HOENR S v 7 OB IR L IET Uich, HEEDE
Utk 2ERKTH AR E, EERIBRIRT LS IC
1 %P T L BIFIcFEch, FRRESokEcLy, BF
FiF 1B TIEELTWS, & SICAREBRIIRS, (HH
Li6ADS v 7FideL 3 vy 7hEiEc 84, SO
BRHhot, TNODT LI DENAES v 7 IZ1.26F
DroFaisol L3AARTH, THNICHREE O
HEITARENE S v 70HEMmIBLISMEU LI EEL
5N 5,

3.7 BEMORR

HABBEARICE L T, WEEA100000 f/HOES
WKOWTEHRBREERBOAREZIT-> o, MRLE IR
R BOIRICHBERBEORKEMA G L TRL TV S,
FICHRT LD ISR T R E GRIEE S IEMAB
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B b & BEAMoHR

Table 5 Estimete of construction and running cost.

(Unit: YEN)

Treatment method UV sterilization

Chlorination

Raw water Escherichia coli

: 10" count/mL

E UV transmissivity : > 80 %

- Ss : {10 mg/L

b0

'g Water temperature : 10~30°C

A

Effluent Escherichia coli  : Under 3X10° count/mL

Equipment cost 490 million 80 million
Installation cost 80 million 40 million
Running cost per year 35 million 65 million
Running cost per cubic meter 0.96 1.78

RIERBERE L OS850, BEREBIIEMNCEE LV
%ﬁ)?ﬁa‘ Bnﬁ”_o
58, ARIROFUERHRE L TIT -1 78
R EINBRIIEA TR,
DUVSy7: 5y 7HA1IKW, v 755# 14
2) %8 /1 B AL : 15/ /KWh
3) Wi R (SR QKEERBS ) oA,
H55M ke, TEAR 3 mg/L,
HEEFRIERE10 %
4. F&o
AFEERTIE, KROFEBE SN, EABRHEIEIERC
B30T, WMRUEORBEN & LT RK RUEKDIRE
A ERAER S  Ebibh o T,
1) AEBRTHW A B0 KB ERER 210/ mL
-5 —Thb, LNRERFEIIL0 %LLE, COD, &
iz ZzhEFNn10~21 ng/L, 2~12EO&HMIcH -1, %
ToRKB R TFRICEALT 2RSS - 72,
2) AR S v TOBBERAICET L, S8EH200H
T2.3mW/erd, 294HT0.5 mW/ et &FTEHD51 %, 11 %
FTIET Uico BARBEDET LA ERIGEM A + >
Wk BREEDOERLEEZ SN, F ORI L
TWhe FRERIEEC I RSELEEZ ONS,
3) EAVKRIEETEERE b MRt &, RN IR T KR
DEHEEITHITENTE, LHrbAEFERII1IBUUT, T
RHOBEY B LOBERNE SN B, T DEFOBKE
NN RBE 1330 mWes/af bl FRTB T 3,
4) v 7RE98 mn T I3 5RE HE 100 HAREE & MR ©

SNIKIGEEGFER I AT &L 55, 8854000

U EOEBINICIE 3 &65 mASEY)TH - 720
5) REIEIC X0 KIGRE REET 325, 20EE&VIE

10'£5 T, HEREN 1 BLUTOEE, REESS->TH

3000fH/mL &\ 5 R EAE AN ESF K 2,

6) AR v T DEGIZL2UEL L TR T ENH L,

o, BUINEEEHAGDENE, 5 v 7ERIZLS

FLLEEZ ON B,
8y £l [0}

AZIZRT 5 EPOPRBE 252 2 BKEB OB AR
DERBROEHEE, SHBETETHEICE>TL b, L2
VHZBEEFALT, FRERANOEZEOHEYYE DR
WIS, S SRR IR T AL A TR AR 12,
¥ ETZOMNBEMMSINT 2 EEZ 5N B, KERNLS
BOBRABARBIEITEREVTH 5,

kB, AEBIMAT KSR B MEHmERBTK
B X oZFTEZY, BKUEETIT-1260THD,
EBRETOCHLOBADOIIRY, THHEE - ~fEH
TKERFOBAGRE D H 2 oSz LES,

(SEXE)

1) KEFE- -8R, #FHEZ : M T/KE, Vol. 18, No. 6,

(1995), ERBEFTREH, p. 20-23
2) PEILEZ - PPM, Vol. 301, (1995/5), HT.7  — 5 &4t,
p. 36-42
3) HIHI=— BRI X 2KOME - RE L EEWE O R
WEER S GEBL7+2 b)), (1995/11), p. 1-9

4) (B BE7x bH 1z vz RARBE AR,
FACT FILE L-107
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Application of the Vacuum Evaporator with a Heat
Pump to Surface Treatment of Metals & g

Makoto Yoshikawa
Hebs A BT

N NS =

Toshiyuki Kobayashi

= Hm — A

Kazumaru Saeki

The vacuum evaporator is a wastewater treatment system to separate distilled water from waste
containing pollutants concentrated by evaporation and condensation for reduction of disposal
volume and costs. Evaporation is enhanced by the use of vacuum and heat pump technologies. The
advantage of the system includes high treating performance, compact and inexpensive construction
in addition to low running cost. This paper introduces the application to the field of surface
treatment of metals, laying emphasis on quick recovery of the investment.

F Z M E

FEMEBETEM LA PETEEN k- TRET 20D TH D, B
BSOS, S Z DM, FFEEFTFITREEELS-T
XTWhe ooy FUvEHOBIEIC &Y, 19965FEFEH D
S HEEY O AR FINF I s, EEREEYE
COFECEBIRIKLESABLTETVLS, 0K RE
OhT, ZIRBNATAE— b Ey FRETRREREE
[2——ZNRFF—L] d, 4% Y 7OLED ITALIA
2L ASIO8UMFEICEEFE L 72 b DT, LICEEREMS OREKE
(RIETHRREM L, BAtd2EETHE, 3—0 T
ZHBESE, SEEmMAESE, RN T E O
2005 L EOMAEREN D %,

D01 Evaporation chamber E04 Cooler
D02 Distillate storage tank E05 Heat-exchanger
G0l  Water circulation pump S01 Ejector

G02 Waste circulation pump
K1 Compressor

E01 Heat-exchanger LC
E02 Air cooler
E03 Condenser

o BT E O 7 o — (40008

Fig. 1 Process flow of the vacuum evaporator (WTS E 4000).

TEX55 Expansion valve
Expansion valve
Level control
Feed valve
Discharge valve

OB TR CERNB AT B T EdHkIT WA, B
WEAPEE /WA LT BT ENTE, UNEBEHIKYT 5
EhHik s, AEBEBOENARZOBREE &b, TV
NONTES v v S a R TEEETE, ZOLREI R b
THREABBERRL LV T ETH B, Hitid, AEEOD
BNt AEENCEHRTNEAL o, ARTREEOH
56 L 42 RSB~ O O FHEB 2 KN %o

1. EEHE
L1 FE

AEEO 70—, BEAZNEFNEI1E BE1IIRT,
Hes o RERR 3, BER OEFIBR AT O RS, ARKED
B4 LERKY v, BERERAE Y S, KERE YT, T

B E 1 HEERREWREER (L000ED
Photo. 1 The vacuum evaporator
(WTS E 4000)
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Rk, EGR, T 7o -5 —, BFES, BERRRUCBET
MO > TW5B, TSR, RFy Fvwrban,
vy MEBRI SN TV B,

:.@“"EES 3, BEHlEE— b EY T AHAESDOE ST
itk h, KRTHRREARERT 2 EEARRICLTY
%5

FEFI D EZ85.3~6.7 kPa (40~50 Torr) (3, #&¥¢7K
DKERE Y LKz Es ¥ ik EAHEN 5,

— N, KB TPIKEDOIICRA LT 28MTH % &
21T, b= MRV FEREEEEOEVER S EVRICKA

L, 20BEFIHTELDDOODTH S, KBTI
BT 2 OFERikEDS T IS 5, BAEME X ki
Al d 5,

Wi (B 7 0 v R22) 3, IEEETIE SN TEHRIC
Y (#9950 °C), MBGSNTHERICEESZ 5, BIEAK
REEEDLN, BEL CBREKES - E, 277 -5-T
RBEOBDSBRIN S, 0%, BIEIEERTNO B D
FRjclEEMC L, WKL CBE, EEERY (8
15 °C) #tfaR TRATNOKES (5940 °C) % B s &
B, O, BERIIKESD SEHRRBREZIN-T, #
2 E > THFREEICE - TL b, SOV A7 VERDET,

IT7—7—5—HODBEO—IR1%, 2ZZRKY v 27 AD

M% ﬁ@n SENER TR T la bk %%ﬁ‘;@ﬁﬁu

By, BEZEAEABTRRKDOEE (925 Clcpi) %
iT96 g_@g. Ik, BREENOEZEE 45.3~6.7kPa
(40~50 Torr) IHFHET A ENHKRLDTH B,

B 1 % WTS EREE ZHELR
Table 1 Types and Standard specifications of WTS E

ALEBEIBOPONO ZHEENLTITH E— RV 7
ARXEEHAL TS0, B -5 — itk 3 NALLD
IRNF-EHKTEE1/6 THES, shEATH 3,

Rk DR 1L, ZERENDOL~NLVT Y o — 35— DK

ko, BEAPHBALEFRS SN2 Eickbirbh
b, AFTHNOBERKR (BRI &, FERRE Y itk
INEZS & ZFEE O AR L TMEGSHNTIE s h, ¥
TNTT 5 v v 28589 5, EBMKROPEE & W (HE
THND ORI, HEFROI M v—&E (bHLiF
BREICOWTIRA 7Y 3 vOBE) ik 0 BRIICTT
bh s,

1. 2 EBOEE
1) BxxLFEF—4%47

E— Ry TIHADS, B -5 —mEAHLE L
WLTL/6DTAVF TG, Sv=v7aZ P
Ky,
2) TN R

BRI &0, TNTORENBAFy Feo v b
INTWB, RKRHE (ZRRE/KES000 £ /day) BV
T, 2300mm"X2900 mn"DE % ~— X T,
3) BRI s T HE

MBFAD 2 F — ARBHIKDPARETDH 5, BiREED

& CHEEL IR B,

4) 724Nt —T7 Y27 L CEHIEREE F o
JI—DlE, ~ 5 7 LoBRiciE, EESHEELT S
T2 AN =T YRAFLTHD, 12 b T TVORNE%:

Type WTS E 150 500 700 2000 4000 5000 8000
Frequency Hz 50/60 50/60 50/60 50/60 50/60 50/60 50/60
Distillate production (with water) ¢/hr 75 22.5/23.5 31.5/31.8 91.5/102.3 158/175 230/248 330/360
Power consumption kW 2.5/2.7 7/1.5 6.2/8.4 16.2/20 28/36 39/50 56/77
Voltage™ " 220 400/220 400/220 400/440 400/440 400/440 400/440
Efficiency kWh/ £ 0.33/0.36 0.30/0.32 0.19/0.26 0.17/0.19 0.18/0.21 0.17/0.20 0.19/0.21
Discharged heat keal/hr | 2150/2580 | 7740/9300 | 5600/6708 |10200/12600 |17 000/20 000 |40 000/56 000 |46 500/55 100
Air required m/hr | 1000/1100 | 4500/5310 | 4500/5310 | 6700/8 100 |12000/14 400 |14 000/20 000 | 28 000/33 000
Refrigerant R22 R22 R22 R22 R22 R22 R22
Empty weight kg 160 640 380 1050 1200 2000 2050
Width mm 670 1500 650 1150 2000 1800 2300
Length mm 710 1100 1200 2000 2510 2400 2900
Height mm 1350 2030 1940 2465 2510 2900 2930
Noise power level dB(A) 80.6 80 79 80 { 80 81 80
Materials in contact with wastes AISI 316L + PP
Scraper O O X X X X X
Automatic antifoam dosage O O @] O @] O O
Automatic concentrate discharge (valve) option option O O O O O
Automatic concentrate discharge (volute pump) X option O O O O O
Distillate pH control option option option option option option option
Boiling point T 35~40 35~40 35~40 35~40 35~40 35~40 35~40
Vacuum Torr 40~50 40~50 40~50 40~50 40~50 40~50 40~50

*) Voltage 42138 %?if g:;;:s + Neutral 9 :vviz}liout

440: Three phases

Vol. 40 No. 1 (19969 s v 7 7 Bl 55




.

e

S01
E03

G0O2 POl

<

GO01 Concentrate discharge pump E01
G02 Water circulation pump
S01  Ejector

P01 Compressor

Gear motor Vo1
EV  Evaporator
J Jacket

B2 HEHEARBMEEO 7 o— (150, 5008)

Air cooler

E02 Condenser

E03 Cooler

EVO01 Solenoid valve
Expansion valve
LC Level control

Fig. 2 Process flow of the vacuum evaporator (WTS E 150, 500).

FuRATV— FICERRT Z2ECBHIIEEDHA TV 5,
W, MAHEELZSARETH b,
5) {KWARRRE
FEFHND EZ2RE 115.3~6.7 kPa (40~50 Torr) D7
W, AR CEN S, RKIBTHERT 5 cHBERD
DYREH R DFENIMA S, BREECMAGZORERN
MElE N2 E D H 5,
6) K= & b
BuReil FicANS DI, 3 -0y K EE
POMEATEL TEI A PEHEBLTW A,
1.3 EBoORKSEELHK
%1 R B S EEER AR T, MR, ARKEORE
FiBlic TR S B, (FEFEKRIS0 £ /day~8000 £ /day)
FERERAE 12, AISI 316L (SUS 316L #HY) % % 1 v T
L, —&EYy 7oL vyi2dELTWS,
150F K o500 I3 A BB KT, R v — Y-
BEMZTWS, BB 70 —%2F2RITRT,
T00RLL E i3 A mmAEER e s T, A EmEds z &k
BELTW5, (B1HSR)
1. 4 BERASH
AEEED LED #tOMAEE L, EENH (5%, &
[BREMESE (35 %) RUOLESE (20%) TKEBH
E¥ 5,
BHNFOMPFER L, BURER, E&FRR&R TR
KTH B, {EENTFOMNRER T, RELETRE,LSOT
O RPERRUEREKTH B, TN O DBERERD S DREFEIK
RIS A R 7 ST VIEA, BRUEEE CUEEITW,

BRI R AR FIC TS T B,

—7, SBEENIESTFONREERIE, FicA v FHER
THbo BRKBBEHEKELTYHA 7 VTE, BRI
Ay XBikeE UTHEMBY 5 MRS, EAMRERD
T 5,

BagEr R OER (LhE, HMERUSSERE) 1Kk
R 578, HE1.3~1.4, FE 100cP B, SSEE 3~
4 % E TORERFMATRET H 5,

2. WTS E 4000& D3

T vEH Ay FRKOEFRBMICMAL 2 WIS E
400074 % )i 2518 Je OEERREE £ IRICHN T 5,

2.1 EEHE

EEAEEE 1 RITRT, KERFKEE L 4 nd/day TH
%o AR ~—20E, 2.4 dTHED, EEITE L TOHES
3, B, TS, ik, RRKR BRI O « i
EOWEERIS T TRV,

2.2 TxANtE—TLRFLLEBCERIEEE

EEBEAEE SN, FRRESEICE - ok, F10EK
FeTk S R AR R AT R R DS IR K IS 1 - 7B I R E I B
BIEd 2, gl b I TUBRETNEY 7 b Y 2 TH
sgEmiEl L, T4 27 L — FICBRRRERRTSED
DWHEE A Z TV 5B, BREDIW, HBEICKEDH 5E
RKxE—o>—>7 1) 7 — LEFHITEEEIHRTV Y X7 4
EB-TW3, 7 )7 —F3FIIEROMIBILL, 2T
70 7 — L THIS THEEHR 2 IRRBICE 5,

KrOEHICK L, TREED S B~ 5 7L DEKIZER
MAAE T INTEY, ThICESLTHEE E 5,
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2.3 avbo—JpkI
PO = NI NVEFE2ILRT, 3 ho—ILsex
WRERANF—R=FEF 4 XTL—, avio—F—FK—
FROHKENTWE, 74 X7 L — 3 @R IcBld 3¢5
A==, WRENLCERT B, Y=Y Ri35-550,
BADF —AMT Lok - CGEIRERERZ, 5500 —
v 2REAROIEHICET 21584 T 5,
cARRGNORET), TEHWBOTE & Bkl BE (F
Eitida 7y 2 V) RUBBKRESEOALL L ~ Lo
1E#H
cBHNN S A — 5 —BEMEDOANT], BT LR
e[, TH7AE A O RS
* JERERE D HEEERBEEIC BT B 5 4 v — DRER L B

BEH 2 avro—n Sz
Photo. 2 Control panel

2.5 #Fvav

E WTS E 400081 id4 7> 2 v & LTIRDTBEMHZ
c EWREMOAT] (EHBEOIEOBRAME, Fi HTwa,

BALDE N OR/MES) - B OEEET
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T © DEBRERIESHE S £ 5121 - TV 3,
* NEAKIED L IG5 DED AH
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DEFBERDIAL ZENTE, ZOEBICLY AR
BEEILET S EnHik s,
o HIREIEAR s O DFEE) e
ALEE PP R O—I T H AT I B W
T, HRONRV (FhldavEa—9—=) oD
E5THRE MEIEEITS 2 &0 Hk 3,
2. 4 B
HIRlIc KOS 2 BEREPRL, v bo—d—FK—
FONo 1+ — 23 EERIEERE v 7, KEBE Y 7H5E
B2 BIGT 5, BAEN O E /143200 mbar 123 3
&, EMEMGER Y — 7 v A0EEIT B, BOMRICESEIRIE
BEFERICR YD, BRBRHEITY L5103,

B2 KR EEE= Ay FEROERIBET 2 L OVTER

« Z&F/K 0 pH FHEt
BREKOpH 2 v b o— L EFTF9 tow, ¥
PHHEBEORBENAET, 20FFTHKT L &
Bk 3,
« IR DOHEERET
BREKOEEREZF = v 7552 EIck by, ER
IKDHRDSF = » 7 tHKBIED 0 TR, I
BEDIERICIThN TV AL E I F 2w 733
T ENHEB,
3. EERXREMUEERANDER
CREBHNIEZR D 2 » ¥ BEHROERIKIE, BHEAKEN
LI8D, Xy FHEKELTYHA 2 LT B EHHEEL,
ORI A v FBIRE LTHAFERZ, Lihi-T,
Aoy F BRI AREE OMREE T AN Kk 2 LB
BER T, Z&FK, BREROMALE SHAAT 3 & hHik
%,

Table 2 Analysis on vacuum evaporation of waste liquid from non-electrolysis nickel

plating process.

Parameter Waste Distillate Concentrate
pH 4.3 4.5 4.5
SS mg/£ < 1.0 < 1.0 10 600
COD,,, ng/0 15 000 12.8 81 000
BOD ng/¢ 1410 47.9 55 000
TOC ng/? 8500 23.6 44 900
Na ng/4 11 500 0.88 63 100
Ni ng/ ¢ 6720 0.1 38 300
Fe ng/2 16.7 <01 85.2
Cr ng/ 0 0.14 0.1 0.87
Pb ng/2 0.26 <0.2 0.89
Cu ng/? 0.1 {01 <0.1
S04 ng/ 4 14 900 (0.3 89 000
PO ng/ 4 32.1 {0.1 181
T-P ng/ ¢ 36.4 0.52 272
o/ ng/ 20 < 60.0 {0.3 <90
TS ng/ ¢ 68 700 38.0 473 000
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DRERICEZTN TV S, FRREELBRE OB I TY
B0, ZTOWBYIRERELZSNEDATY) 14 7 VH
Kz, AEETHNEHAELBICEALZERKR ) 4
A NT B EBHEKS,
4) 8
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T4 b5 7R, BEELTCLY—-77) v ED
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BUAMICEE LG i THEEICEESYETDH 5,
BEAkME I AEBEABHA T 5 &, EI3IETERICRET
5 EhHkB,
5) Hgh

NI A v FTELSOFEKIIEERTVS, B
BOWEEZOSNTOEH, = 7 ILPHEOD &S Efhoql
EYIBHEIET 2L, ZOoFEERF L ERT S, BRI
HicAEBAENT 2L, BHELMEINT 2 2 EA5HkK
5,

Storage tank

8000 ¢ 5-10g/¢
2000 ¢ /h

Storage tank
8000 ¢ 510g/¢

Hardening #1 Hardening #2 Hardening #3 Hardening #4
wash bath wash bath wash bath wash bath
3500 ¢ 3500 2 3500 ¢ 3500 ¢
500 ¢ /h [500 ¢ /h [500 ¢ /h 500 ¢ /h

EIR STOREEANTREREKDOY YL I VY X5 4

1900 ¢ /h
‘——, Vacuum -L—>

Electrodialysis % L h evaporator Storage tank 2000 ¢/

200

g/ 000 /h 5000 ¢
25 ¢/h Hardeni |
ardening salts
E.D. _itl to recycle
working tank
Storage tank

ED. #2 £ Crystallizer J
working tank 1000 ¢ 600g/¢

Fig. 3 Washing solution recycling system for nail hardening.
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The Monitoring and Control System for Water Treatment
Facilities of Iron & Steelmaking Plant

Utilities for a plant such as compressed air,

(B R BREHER
H

KoOH 3
Kunio Mizuta N
# o - &

Kazuki Toyama

and other gas systems are usually designed and

constructed by respective specialized companies independently of the main equipment for the plant.
Shinko Pantec has delivered to a steelmaking company an overall utility monitoring system for

respective supply units for industrial water,

compressed air,

LMG, oxegen, liquefied O: and

liquefied Ar in an electrical instrumentation package for the water treatment system. The
monitoring system was designed for effective maintenance with limited staff for units scattered in

the plant.
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The Evaporation Concentrator in a Water Treatment
Closed System for the Electronic Industry

The electronic industry produces several kinds of wastewater in large quantities.

(B HOfvan  aHmss 38R
A B E

Masao Saito
|

%

Takao Ishikawa

It 1s required,

therefore, to treat the wastewater to almost the same quality as ground water for discharge or as

process water for re-use. An evaporation concentrator has been applied for final treatment after

independent separation and concentration processes for each wastewater. This is an interim report

on operation during the year after the start-up.
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Table 1 Contents of water for evaporation concentration.

Classification of inlet liquid Contents

Ion-exchanger regeneration F,NH,, NOs, Na, SO., C1
waste from inorganic waste

treatment unit

NOs, SO,
Chemical cleanser

RO brine of treated water from
organic waste treatment unit

Ion-exchanger regeneration Na, SO, Ca, Si10;, Cl
waste from primary pure water

production unit

Cleaning waste of MF, RO
membrane

Na,804
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Fig. 1 Principle of operation.
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ABICEZROBEHMESEEIET, EFIck i
DWAIT L » THNDNE DL B,
2. 3 EBERMLH
(1) ¥ErERE
B X BEERREAFN BHMER+-EKR L

7 =)
FEtHe) FRRAMER 6000kg/h
ERE 5640 kg/h
Bk E 5940 keg/h
(€27 % - FLv300kg/h 5E)
EfR g 360 kg/h

B 2 &k TEMBoOHH

Table 2 Specifications of equipment.

B 16,7 wt {5
(20 vol i)
~Hik 8.7mLX5.1 mW X5.2 mH
HE 24t
(2) IRk
FEBBOEREE 2RITRT,
3. EiEEA

EEBHRLIKA 1 ESRER L, BlRicBs VT H0EEEES)
i3, FEHRENETARRELTH Y, NEFHSEi 2k L T
W, HLU, FETUHNICTRTHIRE TS - e 20
FBRAFOMEIC & D, —HUEBOET, KL~
DHGAOEMEFOCHZMR SN, —EBNONRR, &
EOLHE, MERESOMKLERL 12,

(1) Evaporator A Type

Evaporating volume
Heat transmitting
area

Materials

(2) Evaporator B Type

Evaporating volume
Heat transmitting
area

Materials

{3) Ejector Type
Steam pressure
Steam consumption

Materials
(4) Pre-heater Type
Heat transmitting
area
Materials
(5) Blower Type
Specifications
Materials
(6) Circurating Specifications
pump A Materials
(7) Circurating Specifications
pump B Materials
(8) Vacuum pump Specifications
Materials

Vacuum evaporator with horizontal tube

5140 kg/hr

502 of

Vessel SUS316LL

Tube SUS316L

Tube plate SUS316L
Others SUS304, SS400

Vacuum evaporator with horizontal tube
(violent film flow type) RHC

500 kg/hr

37.3 of

Vessel SUS316L

Tube SUS316L

Tube plate SUS316L
Others SUS304, SS400

Steam ejector

4.0 kg/cfG (saturated)
270 kg/hr

SUS304

Plate type
11.6 of

Plate SUS316
Gasket EPDM
Nozzle SUS316

Turbo-blower
30000 of/hr X 75 kw

Casing SS400 + SP coating
Impeller SUS304
Shaft S45C

165 mi/hr X 12 mH X 11 kw
SCS14/SUS316

35 m/hr X 18 mH X 5.5 kw
SCS14/SUS316

120 d/hr X —600 mmHg X 5.5 kw
SCS13/8US304
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Scale on the right half is removed
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Photo. 2 Inner surface of pipe.
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Photo. 3 Microscope observation of pipe’s inner
(Part C after removing scale)
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After mechanical polishing (X50) After mechanical polishing (Xx200)

After etching (Xx50) After etching (X200)
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Photo. 4 Microscope observation of pipe’s cross section. (Part C)

(1) HEARERGEREOHK BT o R ERBERBEBEORFNCE, TORE
Calc kB2 —1 7, RiERPIZiZ Caglisds BRELENS, EERESAFHICERET L VICHER L
SFni &b, BRAKE LTHERSA TV S THLEHITE, BHlicd &0PkotiRZE/Lo i H
Fk#®, RCAKH LD bIRBASN, FAT 50lfed EAFL, KEUIA-—VEEIIBNDH LEFRE
&b 5, L, ATEOERREEAEE TP, BEI

EMRICRBS 21TV, 27— VREN TS HARNCHIRBAL S F O FRHLE G HEL L5, L
naiGei, BcERRELSEEE-T 5, -y £l U
(2) EPIMERAEOHEE AR ORFEBRMEE L, RABUEE LT, b

SUSSI6L BEMERRD Cl 4 & VI BBRICO>WVWT &N, BHOEBURTEFHOFEVLDEEZ SN B,
12, RKO pH WEB S N EiRSfThbh TV Z OYERE A HIHER L CEliz 25 L T { ooz, R
b, FRBELEZONIBEERTH->TH, BR HEHELAEUCLECS, BUSHEE, GKE2s1 3 v 7%
OEEREIBENVLEDTH -7, LHOLENDS, 580D KIFTEHTEIENEETDH 5,

BENRAOETIRINAEKE L T L g, T Ft, BEEREEYEL TS L TOIEERKRDS, W

Rl fEltk ORE LS 2 BES D 5o LoRmLMatbEes I &icky, BEEE L THFHEE
(3) KR Lot k5700, SRIHOBRNLERREHTHDH %,

LE Lokl nagkotkiRiE, AERILIEL ARDS, MO OEARMKE OEKERICB VTS,
EEd salfethid R dH 0, KLHEHREORMKED BELRNEEVNTDH 5,

72 e v 7 o B Vol. 40 No. 1 (1996,/9)




EEILEEKE 7Y =2

v 9 X1 DFEMN

Introduction of Processing Plant Frymix

(1) B
+ &

# I

Atsumasa Sh1ch1]o
C <

Teruo Imanaka

FRYMA has delivered many model VME for making emulsions, suspensions and homogeneous
products under vacuum operation. But lately, as the need for more difficult processing was
increased, FRYMA has developed a new type of the processing plant, the Frymix. This plant can
be applied to higher viscosity compared with the conventional VME, the range of viscosity being
500~100 000 cp over and the processing time being 20 % less than that by the VME.
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. 1 Frymix Unit Frymix-50
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Photo. 2 View of the working elements
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B : Inlet 2. Toothed colloid mill
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Fig. 1 Structure of Frymix
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Table 1 Technical Specifications :_]_ —'—:
[
- 1|_ J
|
oAl
s O]
oo [} B \
J_' ° = / H1
i ° =
tY—g——7
H
f I ]
14
i — | —
L B
frequency-controlled frequency-controlled inlet/ volume of . . approx.
Type K or polechangeable dimensions .
homogenizer N outlet val. vessel weight
scraper-stirrer
kW {min™! {min"'| kW |min™' | min- DN litres
speed bottom total | work. | min.
VME/Cloutput| Ty, Joutput] ml | n2 | e [ middle| vol | vol | vl LB | B H |G
12 3 600 | 3000 ggg 39 78 15 15 25 21 12 4 1765 844 1890 | — 680
2
1.0/ <
20| 5.5 600 | 3000 14 39 78 15 15 25 37 20 S5 | 8 (1790 844 | 1890 | — 780
50| 7.5 300 | 1500 2.2 30 60 25 25 o0 90 50 15 216211040 | 1703 | 2360 | 1800
2000
120 15 300 | 1500 3.0 17 34 50 25 50 200 120 25 2260|1390 | 1880|2720 (400*)‘
2650
250 | 22 300 | 1500 3.0 17 34 50 25 50 400 250 40 24101440 {2035 | 3035 (410')'
3750
500| 30 250 | 1200 4.0 13 26 50 25 50 680 500 65 271011590 | 2210 | 3410 (470‘)*
E
8 6 000
1000| 45 200 | 1000 5.5 13 26 80 40 80 | 1350|1000 | 120 ; 308511500|2970 | 4210 (530')‘
E
- 6800
1500| 55 200 | 1000 | 7.5 12 24 80 40 80 | 2032 |1500| 180 3310|1600 | 3235|4635 (700')'
7500
2000| 110 200 750 { 9.2 10 20 80 40 100 {2830 | 2000 | 240 3780|1600 | 3350 | 4750 (780*)'
11500
3000 132 200 750 | 9.2 10 20 80 40 100 14090 3000 { 350 3530 | 2000 |{ 3600 | 5200 (850‘)‘
Technical data subject to modification
“option
"*"WEIGHT OF THE SWITCHGEAR BOX INSTALLED AS A SEPERATE UNIT.
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This representation only applies Vacuum system
to the standard execution.
1 illuminated sight glass 24 automatic aeration valve
3 temperature probe 25 vacuum pump
4  scraper-stirrer 26 pressure gauge
5 mixer/homogenizer 27 water regulation valve
6 cone 28 solenoid valve
8 non-return valve 38 air and water in
9 safety valve
10 automatic aeration valve Automatic temperature control
11 silencer
12 vacuum regulation cock 29 steam in
13 vacuum gauge 30 water out
14 electrical switch plant 31 steam out
15 hydraulic(raise/lower) 32 non-return valve
16 steam in/water out 33 solenoid valve
17 steam out/water in 34 safety valve
18 product discharge 35 temperature control unit
19 double jacket with baffle plates 36 compressed air in
20 product feed with hopper 37 steam trap

22 water in
23 water filter

F4 7Yy 272 7o~K (Frymix-50 2l Lo €7 VicEH)
Fig. 4 Flow Sheet of Frymix Unit (Bigger model from Frymix-50)
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An Air Stripping Plant for Removal of Trichloroethylene

(R0 B Bkt 13
AR 0 # CIN
Takahiro Hattori

Shinko Pantec delivered an air stripping plant in March 1996 to a wool textile manufacturer for
removal of trichloroethylene in wastewater generated from the degreasing process. The plant is
composed of multistage packed towers, enabling low running cost and high stripping efficiency.
Presented in this paper is an outline of the air stripping plant, which has been operated

satisfactorily since April 1996.
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Table 1 Removal method of organic chlorine compound
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Efficiency High Middle High Low

Initial cost Low Low High High
Running cost Low High High Low
Installation Middle Small Large Middle
Evaluation © O A JAN
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Table 2 Result of pilot test for removal of trichloroethylene
Run No. 1 2 3 4 5 6 7 8 9
Water flow rate 0.41 0.42 1.2 1.9 1.4 1.0 1.9 1.4 1.0
‘ [mf/h]
Air flow rate 4.4 4.4 4.4 4.4 4.4 4.4 8.8 8.8 8.8
[mN/min]
L/A 4 305 4 368 12479 19 966 14 975 9983 19 966 4975 9983
(kg/ i *h] 1
G/A 3533 3533 3533 3633 3533 35 7144 7144 144
ke/ it h] 33 T
Inlet
concentration 190 1.6 0.63 400 16 3.5 100 6.6 1.5
[mg/1]
Outlet
concentration 1.6 0.56 0.058 16 1.15 0.385 6.6 0.64 0.14
[mg/1]
Percent
removal 99.2 65.0 90.8 96.0 78.1 89.0 93.4 90.3 90.7
(%]
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Table 3 Result of pilot test for removal of trichloro-
ethyrene in ground water

Run No. 1 2 3 4 5 6
L/A
2 31 200 | 62 400 [124 700/ 31 200 | 62 400 |199 600
(kg/ni+h]
G/A
[ke/ 1+ h] 1500 | 1500 | 1500 | 2400 | 2400 | 2400
Inlet
concentration| 111 114 122 102 86 89.5
(mg/1]
Outlet
concentration| 7.8 18.2 | 36.5 4.2 9.2 26.8
[mg/1]
Percent
removal 93.0 | 84.0 | 70.1 | 95.9 | 89.3 | 70.1
(%]
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Table 4 Specifications of pilot test plant and commer-

cial plant
Test plant | Commercial plant
Water flow rate
twtm) | 040 °
Ailr flow rate
[niN/min] 44 b
Tower diameter 350 1150
[mm]
Height of packing 3000 12 000
(mu]
Percent removal
[%] 94.9 99.9941
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Photo. 1 Outside view of the test plant
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Solvent recovery system

Exhaust Exhaust
ANANAY ANAYAN 7 WAl
Wastewater
Filter
Air T [ —l Air I__i Air [
® v ] -I Treated
water
Tank /
No. 1 No. 2 No. 3
Air stripping tower Air stripping tower Air stripping tower
Overflow

BN BKEE7o-v—+
Fig. 2 Flowsheet of the air stripping plant
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Fig. 3 Outside view of the air stripping tower
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Fig. 4 Overall layout drawing
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Table 5 Result of performance test
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Photo. 2 Outside view of the air stripping
plant
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Table 6 Result of performance test

Design condition|Run No.1|{Run No.2|Run No.3 Design condition|Run No.1|{Run No.2

Inlet Inlet

concentration 320 73 78 106 concentration 320 73 150
(mg/1] [mg/1]

Outlet Outlet

concentration 0.019 0.0002 0.0005 0.0013 concentration 0.002 0.0006 0.0007
[mg/1] [mg/1]

Percent Percent

removal 99.9941 99.9997 | 99.99%4 | 99.9988 removal 99.9994 99.9992 | 99.9995

(%] (%]
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