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Himeji Central Park, a combination of safari park
and amusement park and the largest of its kind in
western Japan, was opened to the public on March 25,
1984.

Shinko-Pfaudler installed treatment facilities for
both domestic waste water (350 m3/day) and wildlife
waste water (60m8/day).

The facilities were designed so that they adjust
themselves to high load fluctuations and so that the
effluent of the advanced treatment is used within the
enclosed system for watering and intermediate water
supply. Along with these facilities we also supplied a
facility for converting wildlife droppings in the safari
park into compost. )
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Instrumentation and Control System for Fermentation Process (I)

B A
Hiroaki Kuribayashi
wood H
Makoto Horiguchi

A trend in fermentation control technique and the characteristics of our

control system were described. Experimental results showed that our DO-stat

system functioned correctly.

FHEE v XOHEENOBIMm L, 2t CRE L - RHEE
7'k ADHIHY 2 7 L DI DWW TN B, Fex DD
O FMEHE Y 2 7 LR EHE D ICHBET 5 & L 23, RERE
BTHBLMNE R 5 oo
1. & Z M =

LEORRNL, HHt, RetombrxHNE LioRE
o7 ek AT R 7 a1L, —RIEFTE TS TIEA
ENTWBEN, EEHTETIZLEVAEZRER\N. Ll
MOFRITIC /- C, L DRBEEOHE TS B, Tl
HELLETHHE, ISR EEHEL Vs EER 7
2 R HEE, FRIE T RDD,

NSk, REERBOXF 77 v ML EERIEY X
FAMBAXNDELDE LT, BB TLHBE =
ZHEEWR OB A ED TN 5, KR TIE, F—|MELT
EEHEHY X7 5 DO (BEFERR) O EEAEHERER
HIENT B,

2. EEBEotxgHHomRk

FRE 7w v A%, M X HTEREEY 2k, B
BEEPICIIIEAFRT L Y MEDCEBEYREENEIY
BoHZE, IBTIREEFANSSEIEEEFNTLS
ZEEoBER LY, ES4RS L KFELSR Gimk)
TEBIND Z 0%, I OEEHRIC L X HEE
BANZ, MAeEhOBE MO RBIENE, SDIITE
U R R RSN 4 Z 4 LB LT B IEEERAEE
215,

DL AHETR e RCH LT, LENRBECIIEREE
BF O EEHIEIR BT 5, BER7 7 & X 2
T ADEAFRDVECERE LT, ROLIHBREREZLS
N5o

1) EMT X 5 EERIEHERTHL B0, TOK

BB AT,

2) AL RSB R w72, SRS Fo bl
TRERE L RIESL T B o

3) HEERNTHEATL v vy —iTiE, EBERUES
BIRTHRE T2 - DHEMERERIND, D7Dl
HORERTF %+ 5 FEAREINS,

4) REHET O RS EERLT2FER D,

Lo LB 7t » T, PERE/APHER R D O SHE2Ba%
Eh, FAHE7VT) XLEES TRELN-IEEH A U

L, ®ERGIEAZETTS 2 v o — 2 BFRICHHTE
XA ST, EESR 7T v R EEORFRERSS HHE
THEDHND X H i - 720

3. EHAIHIEL X7 A

THEH VAV THEEIN T BB E R THEHED
FHHlgsE LT, pHE, DOZ, ORP (BR{LBTESL)
it ROBRFEE, KBy <F (& Ly 23D a8
BB WHEHWEERTHEB O, BEH, ED
it HPEERENE:, [ERE, MR, REEERL DY,

B1R, YHEn ey, r 75> e LCRELET
SHEAELHEBEEOREY A7 2 2R LY. ZOYRT
LERNTHK, ADEFOFID, EE, 7w« XHH,
T 28R, £=2Y) ), 73 -3Iv IR EEY 2
Yo~ ZRETT 5, FHHREEIRICRLAED Th
7% H#ENSZpH, DO, R, OHETHD. &
& DBERIIRDOBEY TH 5o

pH : pH fFuAl#H

DO : BEKH & HHEg = — &
REE : BHKS

1O ¢ {EaAH

EFREREEER, ke (BERHRERED, RQ (%
TP, QoxX (HHRiC I 2BMEMEME) Thb, Ih
5O RIEPHEML, BHERUEERT 2 20T ERE
{tE L TFEwdbh, CRT(Cathode Ray Tube) iz
FREND,

Ly R7 A TIHEBRUEBMABRET Hlzdicy —r v
FHEFHLTWDMN, 2V~ EZhbDEFIL Y FHE
B X CRE Y BINCITS 2L L AIEETH Bo

BRI, <Ay FTT Y TOEEYRT LD~
Y = TR A TR Ulco YORRARRLIAADEBIBRIZ T 7
a 7ETEHLTRY, TNHOEBILEFERETE L
MBAZ;, WTT7 vy« F RN A 2 Tk
BRI FES, CPU(Central Processing Unit : i
IEERE) TREAOHBE7 VT ) XLt - TREF ~
APVREINT, ZEENSTISU BEENREINH
HEND,

BRI BEER D A v 75— 2D HESLIMNL,
FTYANMEEFDOEETY v—EIRICAYH, pH FfAIHP
EIAFEORIEREIEE S5,

Vol. 28 No. 2 (1984/6)

M7 7y F o —HH 1




Pttt e >
!
| e e e e e e e e e e e e
! |
: 1 Computer
t | e e e >
) T e e e e e e e m >l » Data read
1 [ L T I pH, DO, Temp, ORP)
I T Y . 02, COs PW,
¥ N Air flow rate,
YRS L :{ T Agitation speed
d & O 90 E « Control CRT
@% rﬁ _______________________ . R pH. DO, Temp,
[ Substrate F kest Air flow rate, Floppy
___________________ A Foam level Dise
"""""""""" - C Agitation speed
——<Deformig_agent ] « Caleulate
Neutralizing agent ] E — -
__________________ > kLa, RQ, Quo-X Printer
__________________ ] e Data log
T — — — ~ — = == = = = — == =~ — « Moniter
—————--—————-———————’ e Alarm
Fermenter intatiadnindiaib

Cooling water | w

Broth_ >

B1IE HES T AOHBY A7 A

Fig. 1 A schematic diagram of fermentation control system
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Table.1 The method of gluconic acid fermentation

Strain
Aspergillus niger IFO No. 4414
Medium composition
Glucose 50 g/¢
MgS0,47H:0 17
KH:>PO, 17
CH3;COONH, 17
Cultivation method
Type of process Batch
Medium volume 70 ¢
pH 5.8
Temp. 30°C
Air flow rate 10~80 N¢/min
Agitation speed 100~300 rpm
pH neutralizing agent 2. 5N-NaCOjg
Defoaming agent 1% soln. of Silicone-KM70
Fermenter capacity 100 ¢ (see photo. 1)
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FRYMA CoBall-Mill, the New Generation of Stirrer Ball Mill

B BAFEAE
A 0+ -
Toichi Taniguchi

CoBall-Mill, the new generation of stirrer ball mills developed by FRYMA, will now be dis-
cussed. The CoBall-Mill’s grinding chamber is in the form of a W-shaped gap, through which

the suspended matter is forced to flow.

It generates very high energy density in the grinding zone, and is designed to allow the
product to be moved from the inside in an outward direction. In addition, the shape of the
grinding chamber provides an excellent ratio of grinding chamber surface to volume.

The application fields of CoBall-Mill are as follows: paints, pharmaceutical suspensions,
pesticides, insecticides, chocolate, lipstick compounds, ferrite suspensions for magnetic tape, fine

ceramics, and bio-industry.
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Table 1 Specification of CoBall-Mill

Type MS-12 [ MS-18 | MS-32 | MS-50 | MS-65
R‘;g’rm(gke‘?)w et ofly 5 of 4~7.5 | 15~22 | 30~55 | 55~110
Grinding chamber
valume (&) 0.5 1 3 6 12
Cooling surface

(m?

Vessel and lid 0.07 0.12 0.3 0.8 1.4

Rotor —_ 0.06 0.2 0.6 1.1
Throughput (¢/h)

P65ﬁ7¥§§nents 15~30 | 30~80 [120~240250~500°00 |

Pahﬂ7varnmhes 10~20 | 20~60 | 90~180180~360400~800)
S
g
N
S
3
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S
Sy
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¥V
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=
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Fig. 11
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} } ! time of media
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Filling rate of media (%)
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@ dosing meter
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@ CoBall-Mill
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Fig. 14 Flow diagram of manufacturing pesticide compounds

AD¥RET, HEEELLTIK, RAY PRIV Y=2X,
A v¥x, B, ek, BER B¥ BKT-7hnE, ¥
BIEAK, ~RXHb 7k EDLHER, ~SAF 7 I avDsy
HCoOEAMBILFIFENTH S,

HTe@AfEn  22ms S

1) SHEOEMRBRRE
EHEOBEMEMMREAYMS-328 TAE L TWb,
EFPHPCESARIOH LTRE, aXf—v -« VRS
3, 150~200kg/h# v ~ « RRME LT, BEEREN30,
BECR -7, Z0& THAREIX40~60°Co A7 4 7
RER 2.5~3mm 0 Irva=7 %A, BHRE0mE13
mmTERALTWS, 2—F - huE, ki3 ie ~
W INEFRLTW LD THD, REEAEE X IHE
FATXAHEREINELTUL, IRV INVEGTTH-72
EE D,

2) WAt -7 R

FAF v ADOREBEDID, TR~V IAMS-32F
BHEA LI ER2MmM O RF —VEI2F 4 7TEHRW,
150 kg/h B L, D& ZOMEEEIZS5°C BT TH-
Tro Ny FROBREINVE BT DL, BEORENY
— 7 ln 5 77e

3) AFx Y v

Q-7 4 VIRCERTH A ) YOBmEE 2R~V
I VMS 658 CFT » fro 2 — FOERBIEEIL 21 LI T45%
Thotre BAY vEKEENL (A YEELSY%) 3
NARERI~IIMM O Pva=7 « 274 TEIS%FT
AL, v—xAEI4dm/s 2T, #400kg/h B, =
DR L CREOREDTFIERD L S5z,

bavdiy-ilid Lkt g

+20p 4 % 0 %
10~20 ~» 21 » 0 »
6~10~ 26 7 3.57
4~ 67 13.57 6.57

@
®

x»ﬂ ‘
@

X 7 ®
N 4
O
©)] @
2~ 47 15.57 27 v
-2 7 9 v 63 7

RBIDEEDEHNHEERL, FIARETOIAY

v EEIton h 160~180 kWh T h - 72,

4) BEJILAED

HEA, BREA OGS 2R~ v S URFIHEZ
NTNW5B, HROBMFRTOEIRCRIDY, KT ERE
BFEDGBL Y ME LS OBRBCKTIRERIN TS, &
D7 v —%BURCRT, ¥TODZ 7T, EIERE,
B, KkxFEEL, 2uA(F - IVr@THSHT S, =
N RSHOTESHCHRK L RS, BiEs v 70% &
TaR—w e INVQTHEE, S8T5. ¥ 7@ETED
CERETRMUIE, BHRE L TOTRETAINS,
IR—-V e INVTUEINEEBEATD ¥yAR Y I g v
X, EIEEAOTHEEE UT dso=30p #EHNS0%T,
FEEEHH5,000cp TH B, N EBIWERDOFEHEE dso
<SpFTHBRL, OBT5, COBEDI RV IV
DR A THOEEH L ABEEIRO L Db,

Fithw - Z2EN AR
MS-12 2.2 kW 60 kg/h
18 5.5 » 100 ~»
32 15.0 » 300 »
50 37.0 » 600 ~
65 75.0 » 1,200 »~

9. EHEELCHIFZINLOHEY

AL RDBDLEHEHRT, WA IA~— AV %
HWEHRELT, TR -V e INVERERE AL 7 OEEERE I v
HHEER U727 — 2% B2REC RUlze 2D XA VL
ik, BRIELTAFV « =F0 « b yafEN, SRE
¥, quartz filler #H8HXEALDTHY, HEOERK
WL BpBITN%E NS LD Tho7ne EBRICFRA LIV
1%, T XEANBIEE LWL ORBAL, TEBAF
4 7 EORREHS, TNENO I MCEE LD DR R

Vol. 28 No. 2 (1984/6)

g 7y Py R 11



B2& IVHBFT-2—
Table 2 Comparative data of mills

Ttem FRYMA |Competitor
CoBall-
Mill model Mill X
MS-50
Motor Power (KW) 36 37
Labour (operator works 2 machines) 1/2 1/2
Weight of grinding media filling (Kg) 14 186

Grinding media usage for grinding
1ton of product (Kg/ton) 0.65 4.26

Throughput of the mill for the grinding

of a primer paint (Kg/h) 290 200
IE/I}e’xr)lufacturing time per ton of product 3. 45 5
Obtained fineness 99% <23} 99% <304
Manufacturing costs per ton of product | ca. ca.
primer () 23,000 70, 000
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(BEH)

1) B TEME, Vol. 31, No. 12, p. 21.

2) W. John: “From the drum mill to the annular chamber

mill”” (Netzsch $£:¥%)
3) G. Biihler: Chem. -Ing. -Tech., Vol. 54, No. 4, p. 371.

4) H. Schlichting: ‘‘Boundary-Layer Theory’’ (1968), Mc
GRAW-HILL, p. 500

5) Fryma & ##5&R, IS 131.

6) Fryma %t Bulletin 2/82.

7) Fryma %t ##5&HRE, 1S 129
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CoBall-Mill MS-18
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Energy Saving System For Water Cooling Tower

BeTBEFE A

r B %
Shigeru Sano

A sharp rise in the cost of electricity in the wake of the so-called oil crisis has brought about
a recent trend for industries to take measures that reduce power consumption.
Cooling tower, too, is no exception to this and reduction of its fan power cost has been

attracting public attention.

This report discusses our energy conservation measures, and givas an outlinz of tests conducted
on a tower currently in use, an evaluation of various energy conservation methods, and an
example of our energy saving power in actual operation.
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Fig. 4 Comparison of the required power in various methods
of air capacity control
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Fig. 6 Output current by Sine wave Pulse Width Modulation
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Fig. 7 Continuous rotating velocity control by VVVF inverter
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Fig. 8 Our test tower
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Photo.1 Schematic View of our test tower
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Control panel
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4 9.9 8 23.9 12 3.8
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Photo.3 3-speed transmission & b | Fig. 9
Total efficiency
LaL, BB EkRiC X357 4 — Py 78T in controlling fan
HEBER, ERAETATLY, YHoBHEY » vE st . . . ,_| speed by VVVF
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Required air capacity
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Wet bulb temperature

BN SHREECHT 2 HERE
Fig. 10 Wet bulb temperature vs Required air capacity

6. 4 AxXPRFLLKDEBEELI-BEDTEELE
FI0RIE, SNKEBEREREC K 5 BEE L A0 LERE
EROLLIZGDTHY, BTOWMETIE, oKLY,
WL 7 > v [EHBREE RO T\ B,

6. 4. 1 4P/BP EHEHRE~2—%2FEATIER
RBloEERI E BRI, B1ROL 50, FMH
DFREHEIX, 422,953M & 7 B,

6. 4. 2 JIELEBEFERTHEE

SHFHEB ORI, 18:2.02, 23 :1.30, 3
L O00% AT B,
ABiOEERI L BHEL, F2RKO L 5Ty, EH
OFAEEHEIL2, 024, 330 & 72 5,

6. 4. 3 AvN—2EFERLCERSBOES
ZIZT, 2BD7 > V%, 1BDA v —ETC, —K

B1R BEERe—-2-0BAOTERE %

Table 1 Evaluation of the energy saving method using pole

change motor

Month b%{;c::%; %gﬁi:‘rl:g ?gg{ng E}o]\?vfetr Eff. | Power cost
c) hours (n) &w @ __(Yon)
1] 12 ?8% 744 3‘25 %2 :_ 65, 108
2 | 1.6 QE%;F_ 672 (5)‘2" f1 58’8987
3 48 OSFF‘L 744 g 25 72(3VJ 65, 108
4 9.9 08-FPF 790 (5) 25 ?S } 63, 008
e AT ELT s
IR A
s g
DR
e
o e o el B
11 8.8 :—O%PE 720 (5) 2 —g_omi;o&
= ;
12 | 3.8 OSFPF 744 ~—g~‘-—°-- 92‘ 6, 108
Total ¥ 2,422,953

B2 R 3HEHEBOBEOTEENE
Table 2 Evaluation of the energy saving method using
3-speed transmission

CEHRTD LD L L, £OHEEHEEHL 30%~100% & NomRly Ope- | Ope- | Shaft
TBe Lot A/ AEREUTE, WINKVAR e SO | R0E ) P Pl T
EThbDo L L2 | LST | 517 | 92 | 62,714
BRIDEGERNEEAEE, B3RO L Hicky, £ ?gg — = %6£
DOFEESEIL]L, 361,345 & /2%, 2| 16 |-gFF 672 | — =5
6. 4. 4 AVR—2EBHTR E~2% BEDELE 3 48 | LST 1 .., 517 92 | 62,714
AHAOHRE ) (1)2‘¥ (5) 17 9; ; 60 69(2)
LEDT 7 Y1, A 23— 2 TEGHEL, o7 5 >~ 4099 I gEE| O o= 0
W, BRI E -2y, BESEETRY. 5 | g LST| ., [ 517| % 62,714
A ¥ 20T & B R EHIAEIEE, 30 %~100% & L, %g%f —{H%—£w~%%ﬁ%-
A - 2REE, TOKVA LS, ¥z, WEEHL, TsT| 360 537 o3 30: 306
4 P/8 PREMERE— X~k EHT 5, OB TIST T T ear | T2 T s0,806
ABOEGRIEBEHEIZ, 4R L 5ici b, 4l zgg gg gg; gggg
DFAEAEIL, 1,886,643 2 72 %o 7 B2 | SuE ™ e e
6. 5 HTIPBROLE s | 239 |2ND T899 02 230, 296
L EDEBE = X FHIC L A%R e T 5L, E5% f g‘ g 1g~ fl’g g; 228, ggg
Lirdho BMBEEONAENE, H=3HBLAE< kD 9 | 203 |Sonl T e maom
B, WENDEETY, F2EDHTRERINATEETS 0 | 14 |IST ., 5.17 | 92 62,714
Do ¥, BELLTECRCMOBE AL E L DT, i§¥ gg g %gg
7. =HGOEMN U188 orr| ™ e | = o
ZIC, YENEFMALLBEE Y » vExixv x5 12 38 1ST 744 517 92 | 62,714
LERBANT B, ThiE, BIEHKO(LEAmITEHA L OFF 0 - 0
T2bDT, BERGEFHRATSL S, Total ¥ 2,024,330
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BIFE AN —2-OR&EOTHEENE B 5 R B-xFROHE
Table 3 Evaluation of the energy saving method using VVVF- Table 5 Comparison of the energy saving effects
inverter . . Yearl Power
Operating Speed changin, Yearly ¥y s
oy, | Ope- | Ope- Shaft method method B power cost| POWer - |saving
Month puld temp, rating | rating | power | Eff. | Power cost saving _lratio
, oy pattern | hours |~ aw| @ (Fen) step control | ON-OFF control (o) (o) ()
(manual) (wzghout special 6, 318, 568 - —
1 1.2 30 744 2.27 | 72 35,185 device)
9 1.6 30 672 297 | 72 31,780 step control | 4/8 Pole change 2,492, 953! 3,895,615 62
. . ’ (auto.) motor s YIS
3 4.8 30 744 2.27 | 72 35,185
? step control | 3-speed
4] 99 | 30 720 | 2.27| 72 34,050 (auto.) | transmission 2,024,330 4,294,258 68
continuous
5 14.8 39 744 4.98 | 76 73,127 c(ontrog VVVF 1,361, 345| 4,957,223 78
auto.
6 19.1 50 720 10.5 80 141,750 complex VVVF and
control 4/8 pole change 1,886, 643| 4,431,925 70
7 23.2 66 744 24.1 83 324,043 (auto.) motor
8 23.9 70 744 28.8 84 382, 629
9 | 20.3 | 53 720 | 12.5 | 81 166, 667 ® 6 X BRI
Table 6 Evaluation example of energy saving effect
10 14.2 38 744 4.61 76 67,694
*3 Cooling Power saving Yearly g:;gl;' i?zvfr?;
11 8.8 30 720 2.97 | 72 34, 050 tower spec. method Power cost| saving ratio
(Yen) (Yen); (%)
12 | 38 | 30 744 | 2.27| T2 35,185 1°°°m3/hc ON-OFF control | 5,550,000 — —
45-29-27°
Total ¥ 1,361,345 43kW % 2 2 3 q
745KW % 2 tr:ff:m‘i’ssio'jpee 1,780, 000| 3,770,000 68
B 4K oA\~ RlEHERe— 2~ 2HAEREEDOTF Heat 103%0 continuous simulta-
BENR % |neous control of 2| 910,000 4,640,000 84
Table 4 Evaluation of the energy saving method using VVVF- CWT 30°C |fans usxfng 1V Vf”
. VVVF for one fan
inverter and pole change motor ON-OFF for 2,280,000 3,230,000 59
Monthly - Ope- Ope- Shaft another
Month b’fﬁ‘i,“‘ée‘zﬁ,, rating | rating | power | Eff. | Power cost 2000m3/h continuous operating
°cyl pattern | hours (n) (KW) (%) (Yen) o (without special 8, 760, 000 — —
30 1.13| 72 17,515 38-32-27°C | device)
V)] b2 5%r ™ |0 0 SkWX2 | 5 ets of B-speed
- sets of 3-spee
S e oy | L13| 72 15,820 H/37tk‘1iv>:12 transmission 3,880,000 4,880,000 56
. eat loa
OFF 0 —_ 0 10094 lcontinuous simulta-
3 48 33 744 1.51| 73 23,084 CWT 28°C ?eous cpnﬂfl of 2! 2,980,000 5,780,000 66
. ) OFF 0 — 0 ans using 1 VVVF
45 3.83 78 53,031 3
4] 99 [55p| ™ 5 © iy 4500m°/h | ON.OFF control (18,790,000 — —
s | 1as 63 7 | 105 | 83 141,181 47(1)33"5; ¢ Iy
. 0 — 3 motors of 4
_QgS_F_ 5 o 008 /T5kWx3 | pole change 6,820, 000,11, 970,000 64
OFF 360 0 — 0 Heat 10%‘('1)0 continuous simulta-
6 19.1 0 5.25 |80 35,438 % ineous cpntrol of 3 5,250,000/13, 540, 000] 72
8P 360 555 |90 31500 CWT 28°C |[fans using 1 VVVF
82 23.2 | 86 150, 530 VVVE for one fan
T B2 T 1.38| 73 10, 548 3700m3/h
2P| 5 346, 695 36-3127°C | ON-OFF control | 6,670,000, — —
: 35kW x 2
90 30.6 87 196, 262
8P 872 5.25 | 90 32,550 /3TW % 2 VVVF for 2 fan
: . Heat load 35% S 12,090,000/ 4,580,000 6
8 23.9 40 372 2.67 77 19, 349 CWT 2306 ON-OFF for others 0.0 9
4P 42 95 246, 695 5000m3/h
91 31.6 87 196,138 36-31-27°C | ON-OFF control {15,090, 000 — —
OFF 360 0 — 0 55kW x 3
9 | 2.3 |75 7.38 | 81 49,200 /[TRWX3 " UVVE for 2 fan
: : Heat load 509 S | 8,440, 000| 6,650,000 44
8P 360 5.25 | 90 31, 500 CWT 230{”: ON-OFF for other 0,0 O!
10 | 14.2 /»—O‘;l | 744 g' 53 ? 123, 70(1) Note :
} 3 33| 78 16216 1) Electric cost is based on 15 Yen/kWh
11 8.8 | OF T 720 0' — = 0 2) Evaluated cost will vary with the individual situation
—tT 195 | 73 19,110 of cooling.tower spec. .
. R — OwWs deslgn water rlow rate, design - - s
12 3.8 FE 744 o 0 3) Sh d fl d HWT-CWT-WBT
T shaft power X number of motor/motor power Xnumber of
otal ¥ 1,886,643 motor, heat load and CWT setting in the order as given.
18 W7 7y Fo —~FKH Vol. 28 No. 2 (1984/6)
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Continuous Test Results of Food Processing Waste Water Using

Anaerobic Bio-Contact System

BRI ER  HANRE
I [ H
Mitsugu Futaka

Food processing waste waters are easy to treat and treatment costs can be reduced by the use

of an anaerobic fixed bed reactor.

Our continuous test results at 37 °C, COD (cr) loading rate 8-10kg/Void M3/day showed that
the COD(cr) reduction rate was 84-88 95, the off gas production rate was 0.47-0.54 Nm3/kg

red. COD(cr),

and the CH, gas content was 74-77%.

Our test results showed that this type waste treatment process results in a significant reduc-

tion in operating cost.
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B, BLUOAA <~k DHHEE ON~OFF4Ifhc X - T
WTE,ABY 77 X~ -+ hERYENEAY AR T 5,

IERY —CELNAEEE, ERELBEK RSSO,
PH ZHCEE L 728 v 71t & - T20% D NaOH A1 EA L
T, PHIREAZT»72%, KUECL>TABY 77 &~
DTHEMBMAZE, LHZRELTY 77 & ~PERICF
FINAWECERS S TUEELITH . LHEKE, V7
72~ LDV /o FRIBRHEENSHRELT, y—-Y&ry
7, ¥Y=VRy P EET, BENMCHEBET S,

Y=Y E VIR, BERSEEOBEEY OO TRk L,
HUKIEERR v 7D% 7 v 2 ¥y PR LU RADIKE,
FE N A EDOREREA F /o2 D Th o

FEEH AL, Y- Ry PENT, BRT ABERES
TEHE LR, RIANCHMTS, ABY 77 2 — i, HEE
ALy — X — 2 — 0 k »C, FEHKEB MRS
B0, DBIIRE € v — T L A BEHETGC L - TFFbh
%o ABC¥ 27 nTid, RAIE LT,  EigukiRiL hig ik
il (B0~40°C)THT » T b, FHUE, %4#t23, ABC
VAT LAEBELLE T FVE - BEoRKAEBERELH
BLTIRLTWAZ LILL L AN, BKETREND LS
Z, iR (mesophilic treatment) G, 378 ¥ Cic
HINTnWB X 5 inEiRA#E (thermophilic treatment)
ERIFEEE, F721, FRLL EONBEE RSS2
Th D, PRI BT 2KRESR, SEAEDOBED
Lo, ABFRCE: 2FENRERNTREWEHBINS
D ThdHbo

FB1 R FABREEDABY 772 —~HEk
Tablel Specification of testing AB Reactor
column size 165mm(¢) X1, 350 mm (T.H)
column volume 21.9¢
plas]tic rendedia slize 58 mm(¢) X 20 mm (H)
total media volume
(number of media) 19.7 £ (345)
void volume of media 18.1 ¢
surface area of media 2, 960 cm?

sk, BRIIEEBHRL TLER, 11IhAEE L%, AB
V7 72 ~NEICRBEINAES SEXFIELAER, 20
BEZ#80,000me/2Th »tro Z DOBEM DHEET S &,
AEEDOFBRIME iR 5 S SEFEEIT 40, 000 mg/¢
BETH B I NI,
3. WMESABOFER

B2RL, ESRMUEFRRCAWEEKOKER L OFD
KBRS DTH Do HRFEKIZ, NEBSBE
B LOEAH (gluten) 5 8iE3 2 TEADHEHEINSE L O
T, 83N EEMIBH T LRkt ch b,
LINT, PNECEENHKENEAR LS. B2ED
B, TEABEHIND KA EBIERL CHRA L
BOKDIKBESE AT E LD TRLELDTH Bo

B 2R HEUNERBIIONES VT v BETRIEKOKE
Table2 Character of waste water from wheat starch and
gluten preparation process.

i variation

T | average (+) remark
pH 4.6~5.4 — | very variable
TS (mg/ ¢) 14, 600 1,800
DS ( » ) 11,100 960
SS C 7z ) 3,580 1, 800
COD(Mn) ( # ) 9,810 1,900
COD(cr) ( » ) 18,740 1,840
BOD ( » )| 11,300 1,900 )
T-KN ( # ) 500~610 - ?zv2;2;2n35001ng/2)
T-P ( 2 )| 170~190 —

RERL, ABY 77 2 —iT, i TF/ABRENLMO EL
BRREA A » ¥ 2 DR7 Y — wuHAWT, Wik, T8, %
DD EFERLF 2R\ b D EERE LT, ABY 7
72—, 2 BEOAMTHRBKDF » - VB
ERMIET, B - EREES T oo BBKOF v —
HEBLTHD, R24RHBIIE, 7 ADOREMNRED B
Too FTEADBREENE LN D L 51Tl - 7% COD() #
g% 8kg, 12kg, B#%icl0kg/void m3/Dp 33y ~
ROEMBREEM Uiz nds, EEKEOREMEIE, 37
(£2D°CTH Y, I %9 —~CHFHHE pPH OEIZ 6.7, 4L
BHKDEREE, RBREE4EU T, ABY 77 X —ciit
D EAREI K 02 m/hr BB 5 X HICBE Lz,

FIHABIVCEIRBIILE, &3y -3 (1
PAM) ODRBADEEF 252 FH I 70 E L 0ibD
Thh, BIKE, LBRENRBZELZEEL SN
D7 = RZuRFWBLUTRLESDTH B,

BIRLCRLIEIE, £V —x (8.12.10kg/m3.D
DIE) BT 57 v — VKEDEBIEITEHHEICH LT,
15.5, 5.3, 7.9% Tk v, COD(or) BB D BENEI322. 9,
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off sgas

neutralizer

®,
nuirient ABreactor KX 5 &
Q 0%
CIHIRIIIREELRXS
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bvaste water === | || =  —eoaSiads =y

( recycle )

el D=

surge tank

®

! I heat exchanger |

J e

i [ effluent >

waste water storage

aeralion basin settling basin

B1H8 ABCYAFALXBRKLEZa—~X A X7 T A

Fig. 1 Flow diagram of ABC System Waste Water treatment

\
t—‘ digested sludge >

P

1
¢ em; (off gas) @
1 ‘i “ L, ) St ’
! X ’ )
. k ter
" ~ @ L gas me
I
1
) - Ji .
) 4 4 ¥
X ¥
: o ) 1
t k seal pot
: [ o (effluent) 4
! o emy
i | 4
£ 1 L
‘ : media (a:zuerobic effluent)
' mixer P
< i Il
< 1
1
' h-4
_C@ [arge
alkaline storage - tank
P
iC
. seal pot
heater A Breactor
fome) ¥ g2l
- N (7 ABC v 27 MC kDB
N ! HEO7 R~ — b
' effluent storage Fig. 2
! (recycle) N Flow sheet of Anaerobic
- Bio-Contact System

waste water storage

6.3, 15.5% Th »70 Zhicxt LT COD(er) BRI,
FNENS, 73, 8%REDBN, FOXEBMRIX4 1, 3.4,
2.0 %DEWECIEE > TED, IFHRTEE L AEERN
BoNt.

Fh, ZHYY ~XBWT, BODDORIEIREBBEEKEL
et otoht, g, BECEHLARET - 2h5ED
7= FEEEK

BOD(mg/£) =(—475) + (0. 519 - COD(cr)) (ng/£)
(FHBE FR%K0. 859)
WhEETHE, £V ~XCBTHAEKOFEEBOD

Testing Equipment

fEyx, 1020, 2040, 760 mg/¢ T b, BOD fEZZ,
90, 77, O3UREENE LN LEEEND,

B I3F R INA0EKOCOD(er R, & UKER
DEEZFNT3 VI ~XDEED, 1v ) - XOHME
LOVBWHEZR > TWBELa0bET, NHEHENEL
moTWAR, Fhikx, BREMTCABY 77 £2~-0FF
RBEIHE T b 720 T, ZOMCHERDERENRIEM
L, BABRYY)DAFMENMET L B8R T2¢%
bbb,

Fete HAD AR YEFRIZ, T4~TT%THY, EEDOHE

22

M7 7y Fo -5
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10 100{ o,
8t 80f
= |
H
£ |8 off gas Vol
= 6t 60f
s |= Waste vol. ¢
L ff gas vol
3 s o off gas
a 4 -:5 404 <
160 %
5
14[ 2t 20
S CODer load
N
N
% 1w Ot 90
& =~
¥ 8 E 280
3 et ¥
= I
© ,
20 o8 Charge CODer(g/D)
IS 2 £
o g
0 $ 200
-4
N
5
N
1600} § 160
g
E ty
£ 1200t 100p 120 t_~ Efftuent S.5. oo
o = 90 \  Remain CODcr(g/D.
o & x Fo, Prsofooa o0
= soob S80b  sof % g i o
3 by ,’\
= 570 3 __;—"' CODcr red(%) *,,.‘
15 5 . FaS
’ wlS et a0 22 N x.
50
oL 40 0 "I

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1L 1 1 I 1 4
%357‘5111.31151’719515325272.93‘1%46810121416182:15224562[830%46810
LO, 8kg series ]'—- LO, 12kg series ———-———Il
WIM(A) EFLEF 2 P ORI
Fig. 3(A) Daily data of Continuous test(1)

]
107 1001 \
8t 8O-
"5 off was vol
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= = ln, -
2 612 60
= -~
2=
S 4l %40}
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16y
& up 2f 20
E o CODer load VE-10
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S owp oot n-,\ﬂ/\v-%\a
3 8f & uop
S T
J > 6} &
& .
2 4} Qi 2401
< 3
ok <
5
oL § 200k charge CODer(g/D)
&
o= N
S
1600} « 160F
w
2
i\ o
w 1200 20+
£ 100r 120 CODer red(%) .
o an ’_,‘\ . PN oo _oeo-==="" Q
%} < P h 1Y o—°’°""°‘-.¢-°-o’ “b,o’c'o oo °.°~“‘~~o‘° e h\o R
~ 800FS sul  sobs - . ox emTTT AN
g 3 Efftuent S.8S. I XA
3 = x \ \
2 270 x‘ A X!k S !X
3 5 Y LA G AR s <X
o ~ R Xy ’ 1
400 5 60F 40t ! N
3 !
Q X
50
Remain CODer(g/tp
ol 40 4] 1 L 1 L P 1 L L 2 I ¢
Y% 28 30 X 3 709 11 13 15 17 19

57 o 11 131517 19 3 ézo,éfokflf?u% 5 5 7
F3IR(B) HEFFLEF % FORIE)
Fig. 3(B) Daily data of Continuous test(2)
{EHESERD & DICHANT, BWETH YD, SEEO VT M Fr=COD(er) b D 7 A FESRE, Fh2h0.54, 0.51,

BONDZLLZDOHRDOEMELTETBB D E%% 047Nm3/kgp:COD()ThH h, F 4 — I U BkED.
bhs, 6.7~8 MERD T ANELNIZZ LI Do Tt W AT
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$£ 3 KX ABC¥YAF LK DEUEERBRER
Table 3 Continuous waste water treatment test results using
Anaerobic Bio-Contact system

Test series | 1 2 | 3 |

ey | (8/18~9/m) (9/20~ 10/10){11/16~ 12/7) )
R e e o P
Result \\\‘ rage | () | rage ‘ (2 | Tage | (4

Charged waste ]
volume 8.40 1.30[ 12.72, 0.68 9.63 0.76| &/day

7 COD(cr) 118,076| 2, 245/18,209; 4, 84619, 317| 2,729 mg/¢

2 S8 2,254 808 2,620 989‘ 3,347} 1,548 7
Reactor water . e
st | 3 %7 37 c
Retention time 53.00 83 34.3 1.8 453 3. 2‘ hrs
COD(cr) loading 83 19 127 0.8 10.3 1. Gi kg/void m3/day
T
Effluent COD(co) | 2,887 371} 4,846 379‘ 2,376 251 mg/e
. 2,374 274 2,963 180 2,140 254 4 (centrifuged)
7 SS 325 1131 1,420 448/ 234 111 ~
Reduction rate ‘ ;
COD (c¢r) 83.7| 3.4 73.6) 2.5 87.9, 1.8 %
7 8.8 2.7 83.7 1.7 89 1‘ 1.5| # (centrifuged)
ss | 836 6.8 43.9 25.3 9.9 6.4 ~
Produced gas i : {
Gas volume | 67.20 10.4; 85.4| 3.7 77.0/ 10.7. Né¢/day
Gas Production rate 0.542  —| 0.508 ~ — 0.472  —| Nm®/kg red. COD(cr)
7 io81 1z 67 O 4 8.0, O. 9; Nm3/waste m3
Gas CHy % 76.9] 1.5 73.8 —‘ %

1.6 —
_‘ . —: CH, Nm3/kg red COD(cr)

CH, Production ra(e;‘ 0. 417| —‘ 0. 375

N5 HeS 12 0.07~0.15 % (FEEIS) ThHY, BET
ZE LT 2848, PtAEAT5 BERLDH &
T XN ize KEEOEBRFENZ T L - C, MEDRL
REWESNE TS &, FOHEIIA%HETH -7

B4 xR HEEORAEIE
Table4 A comparative case study of operating cost ABC
system and activated sludge process

T ABC system .

T & Activated sludge Activated sludge
~_|" process prosess

f}as credit(as }—1eavy oil) 3 25(/213 AQlO,ggog? K/OD B ¥/QI?
Electricity kWh/D 7| kWh/Dy 7
~ 11,100 | 22,000 | 4,700 | 94,000
R kg/D 7 kg/Di 7
Heating steam 3,260 | 13, 00| o 0
Chemicals(for neutralizer, _ ” _ 7
sludge dewatering:--) o 60, 295 45,530
. m3/D 7 m3/D, 7
 Sludge land il 3.5 | 42,000 | 13.2 158,400
person/D)| 2 |person/D; 7
Labour cost L5 | 15000 | 1.5 15,000
7 7
Sum |~ 58,265 — 1312,930

4 © I U

BLE, ASlERE ko ABC Y X7 LT L ABSOESR
B fERITDWTEIR L 720

Tk S iERICESNT, B2RICRL K Y UHE
THBEDETANE ~, E2 A MR OWTEHEL T
IhhE, DEDLHTID,

AER ISR 15 »
ABYV 7 7 2 —&E&ENKR 37 »

ABCYR7 Atk - T, HSUBLIDL, 1EHHBE
T R A AT - TR L, Fd3 2 IELIERIENK
LB, BRSTTHL3 B & U CHROK B R ML Ao MR
2RETDHE, BARERCRTEREIEDND, (WUHEH
Tz, 18421

ZORBEERC I NE, FKOEORKE, HEHin&ky Hin
- TCHI, Figxdirs tichy, FOREMFZE Fh
#h116.5315/m3 Feik, 6.22[1/kg COD(cr), 10. 31 /kg
BOD i35,

Fhicad LT, B4ROABCRLL S, EHEER
HERT O LB B TE

(1) #EF ZAOEIL S bAAERTX T

(2) EEEE, 4700kWh/D 23iHiAEHh, ABCv X

T AD4EERE LD
(3 XbiT, AHxBELT5REBEREIZ, 13.2m3/
D&y, 3.850USEYVLEETHI LD,

INDOERBAYEHTHE, ABCY X7 4 CldfEk
BREILEGONERMBI VL, 1 HEY 370 THLLE, 4
Bcik, BEAE3008& LT, 1MIEAMEEE 22X
vYTEDHERREINS,

P&k, ZoBEOREKAHEEE U TEHRAINTE TR
FEKAE AR B WTIHE, 0L CRKEUETHZ &
2k -T, ERZDOPNEL BAIELL0TEETH
n, BKAHEOEHROAEHIZAR Y BREICET DL INT
X7ro ABCEINIABC Y 27 A 0O0BHRIL, KL
Bk EATAHZ LR L » T, FKAECRTLHFEY
BEALFREMRRENILDEEZ D,

G

AR N TRk U T fE RO — IS DWTH, 1984 EEED RK
EFRRE S (4 B18H~20H, REFEHD W THE Ui,

e Yad

ST R PR 500 m3/D
p » COD(er) 9370 kg/D (18740 mg/¢)
7 2~ BOD 5650 kg/D (11300 mg/¢)

HiaEEK BOD 20 mg/¢
Y 7SS 30 »

BEK DAEF KR 20°C
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BB Y bS5 — 5 EHE B R
Compost Facilities at Himeji Central Park

REEEFRE BADARE

1 S == I =
Yoshinori Maeda

At this time we have constructed a total waste water treatment plant in Himeji
Central Park, consisting of advanced treatment units with RBC, SBF, compost
facilities, and a horizontal rotary mixer.

The compost facility in particular was designed very economically, and incorpor-
ates a solar house within its system.

This paper provides an outline of this plant.

LI Z DO OER Y b I A~y (GERTEERT) B1R MEDY
DEER S L OB R BB 2 52 U e A2 Tablel Bred Animals

5K % [ AR MR 5 R TOUE Lz0 b 3 PRILIB 4 Bl * Bred Animals
ANEKFIAT LD TH B, Fi, B R IBK LB 2R animals animals [ animals
’ THRETDRRBE L WO X e, By 708 1 ostrich 20 | 11 squirrel 200 | 21 bison 10
LML LABIE E LCERBT 540 Th %, 2 sheep 10 | 12 lion 30 | 22 elk 10
ZRETIX, 0BT I OHEIBL L L 7 DIYEE 3 donkey 2 | 13 tiger 10 | 23 mouflon 30
RET D, 4 pony 5| 14 bear 10 | 24 white rhino 6
1. IIEEﬁt’ YhSAR—-ODOBE 5 dama wallaby5 | 15 giraffe 6 | 25 African elephant 1()
1.1 1@ = 6 mare 4 | 16 simitar horned 10 | 26 cheetah 20
e b 70— g %, WA B R Oty | T Pleveddog 8 |17 ks 10 1 27 zebra 30
REBERAL, SHRIOTMIOBMATEENCO S0 | 0 Pober 8 18 e 0| 2 camel 10
BEABWARE, vEALYA -0, BN 20| 29 Hosky mount, gout
i N Rk 10 raccoon 2 | 20 black buck 20 | 30 birds 800
Vo =V =Y, A= AT AT e = TN H RS
KORAY Tyt KT (Total) 1200
1. 2 B#A®HYE, 9TXFYAE - 5=5 R VR, A/, FeNE7 Y OMRIE 2 R R LU I-RE

VERATFAF « R=4%, FIAL7 2= 57, ERFILATHE,
Uy Va=xv 7 ey 7 -9, ShEWKED3 o0y~ 2. BBtV S —opnmBEs
YHBED, 1,200 EROBMERBL TWD. 51 AEHFTIE, BOKAHE L BEY (BRAEYST) M
LYTRALFALF =7 DEEZRL, WEBHHOET Heindbsd. BKAECIE, BENNLDREE L5

a1 RiCRT, BEKE, BARC L 2EEROBKAERS D, BEYIN
\’ 1.3 Voo —Y—Y, 4= bYA K= BT, B 3L, BOKOEERM SR+ 5 LRIER

A=A PV ALY =70, BHEOREHEEER, 2 ORSHEIMCAERS S,
3. BKWIBRER OEME

| cattle 13 cheetan  TPEWHOK (BIMHEK) & —gs
2 horse 14 tiger EPEKIE, R iR« DR
i ;’;;ef ig f:;:im THEL, ZRAEIFEEK S &8
5 donkey elephant. TER CHEINS,
6 goat 17 :«;j:z’ TR OWTIE, BirEkkds &
b ot 18 giraffe  U—IEIFHIK & b AME SRR AR O

;r(z)(:;t. " iﬁ% EERMAREMFR E U, SROAE >

9 bear 20 ducks WTIRERBERE AR OEME - &5
10 black 21 ostrich K&, BFRBLESE-ESRAUESE

buo.'k 22 el.k L35,
11 axis 23 bison

deer ALBIKIE, Bk x v 7 C—RATEE,
12 mouflon

BE VY v — & RO BRI
BOKIT S %0 ¥ 7o MBIk D —81L,

- Bk D FFOK S B R DBk
BIR VAP A Fesi-y K BIEDUEROK, HOmRK AR &
Fig. 1 West side park CERAIRS,
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B4 X BWHIOKE

Table4 The quality of animal waste water

secondary| tertiary
_ \ raw waste water (ppm) [ treat _ |Temoval | oo
el . T after water 9 water
. infflut. | dilution | dilution | (ppm) % (ppm)
N e "j BOD | 1120 10 | 565 60 | 8a.4 Vg
1 H
! !
J SS | 2,07 ‘ 10 | 1,040 85 9.8 MV
note 1. Use of tertiary treat. water for dilution
- . lity af iluti
:-Iut bus n.m..*'. " z Qua 1y a telr f;g] ;1 gt(;_}_ 10X 30
e e i ] o «BO D=’i3(ﬁ§0~~*=565 ppm
TS STSy, x x
@?'PARKO& . 55=2070 . (?—(1)_':;- 010 30 1. 040 ppm
/,;g/,\&jm}
f'!f-;r\\aw‘/t
ﬁ~— g@/ .
P Mpi? B5 % —REERKKE
Table5 The quality of domestic waste water
1 ferris wheel 2 jet coaster 3 cycle monorail 4 mery- 3 —on
go-round .5 great poseidon 6 air-fighter 7 super s:wing raw waste t::;(t).nwixrt};r ! tre:tr,nsvrgter } ren;oval
8 enter-prise 9 fan house 10 mad mouse 11 safari pets . (ppm) (ppm) " (ppm) %
12 battery car 13 go-cart 15 air-cushion 14. 16 down av,
town/gamecorner BOD 200 20 5 97.5
- ! |
B2l A—ATYAFest—2 SS 250 50 P g 98.0 W‘

Fig. 2 East side park

%2R BWRRITEGKE

Table2 The quantity of animal waste water

animul waste water

E— 1 - o sercen
T — “ m3/day i m3/hr ‘m3/mm note
Q) after
av. flow rate (day) 60 2.5 0.0417 | Jijution vad settling basin
max. flow rate (day) 90 3.75 | 0.0625 Q2=Q1 PI— vacuume cur
B} | x1.5 s back washing waters
max. flow rate (hour) — 190 |00 | BT [ewartic B [ o]
T=10Hr cqualizalion basin _ | aulomatic fine .w-n»pﬂ sludge thickening /mszﬂ
(tertiary treat waler)
- . rotary bio-contact_basin |
B3R AmEKRIEG KR .
M H settling basin sprinkitng
Table3 The quantity of domestic waste water [ Csettting basin sludge_pit line § Creute)
a— ; . e
T ‘ m3/day ‘ m3/hr i m3/min ‘ note
—— : 1 ([congutation basin | [tertiary treat water pit. |
dewatered shege
av. flow rate per day 350 14.6 l 0.243 Q1 ) [arification hazin [[Hlorine <ontact basin |
] - .- - - T
max. flow rate per day 525 | 21.9 } 0. 365 Q2 « 1Qé [intermediate_hasin }——{ Filtrate hasin ]
| 2D ! |
\ - | Q3=Q:2 (hack wash waler)
max. flow rate per hour — | 52.5 | 0.875 %1/T
|
. i HBER S 0—3—

av. flow rate per day 410 1 17.1 & 0.285 domestie %3 BB RE F

(tertiary treat. water) ! : ‘ : + animal Fig. 3 Flow sheet

3. 1 EtEZEf4
1) EtEskE

BHTHDH I EineBE LUBBEIGBIYRBE EL
HALl7co ZOBBRBRBEEVRBEBROBFEIIRDLEED

BT, —RAEFHKROGHEBKEL S 2%, B3  <»5,
RiomTo 1) AHB# 2 SRS ORI L - B RO BT h
2) 7}( E o
TR, —REEKROEKE B4R, BERICR  2) @EESA £ OKSTEN L BROBS D) ©
o YIRE U2 E— M TRV T X B o

3) Er;o—-v—Fh 3) A X7 X EOKDFABRMIXECLEL €Y, Kig

B3 EICHERGET = ~ ¥~ FE IR T B
4 HB{CHEROBE 4) BABROWRER Ok, PH ) ©HLTH
HRBMEATRET SBHTI (Re¥k Ky o), HIETE Do

B RIGIKALEIER I X D O REBITBIR & B AR LI 5 R
X b HEAE(E LA HEIREL : L CHERIAT %0

HERE LB D EEIC 2D, Fy=ry 7 a X FRRNE
L, BEOHERAEBETHH L, BBED A V7 F v AN

5) BAEHHEL, »7,
RIKEBETE %o

6) BEHMHL AR 7w v 2 FE) S8, TR L
HRHEEED T D,

A HEEHLZTEIZ)

2% g 7y Py —-E#R
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Table6 Comparison of composting facilities

[ function of composting facilities © very good (O good A common X worse
classification (type) L1 2 3 4 5 6 |7 8 9
o0 | mising i convol (i mane | il ruoniog of g e
rotary A scrumber O O X O O A X (@} O
drum B shaft O O X O A AN X (@] O
non A one stage A X X O O O O O O
shaft B two stage A X A O O O O A O
C multi stage A A A X (@) O O A A
D turn over A A A X O O (@] VAN A
rotary [ A vertical two stage O A O O A A X A @]
shaft " B vertical multi stage O O (@} O A X X A @)
’ C horizontal one stage A A A © A A X @) O
{ D horizontal two stage O O O O A A X A O
‘ E horizontal multi stage % A O @) O X X X A A
’ moving ] A vertical A © A X X X X (@) A
shaft | B vertical (multi stage) A O (@] O X X X O A
| C wvertical (one stage) A A A X A O X A A
D bucket A @} A X A O X A O
E shovel A A A X A O A A A
moving { A slide ’ O [ X i O O | @) O @) A O
bed | B belt " A O ‘ NG O ! x X A O O
gravity J A slope X X 1‘ A X O X © X A
fall ! B multi stage i A | O ]] O O A X ‘ A A O
RBDEE TBIENSICHIE - T\ 5 REEE o 7 LU= 7V ~tr7 vy 78THD, KEICER
ARUEBWEEO LB R4 B 6K, £4HrT, HAOREEZREL T2,
4. 1 HI{EREROBI&HE BEEMAEEE, BEr~2) ~RXCEAELT1H
CORY, HEMELLTSPIYEERA L, &% 1 EBEG TR LT ARW2EK & Sl X 0 RpE» (B3
FIEREIEIROBY Th B, LR F1m) BRE2BXT B, 77,
1) AR BERHEOEE & FRCBRRGEE S B L3R
a) B (BR) 1,257. 6kg/d 7k4375% TEPHERE LIC B LIBATE LTS L S MBI T
' b) B (B4 1,450. 5kg/d 74380% 5. (BE2)
A c) Bvz 1,000. 0kg/d 7k4360% 3) KR 7 mvy
d) BWRiEKALEARIEE  100. 0kg/d 7k4385% B CLBEIRRE A BT 5o K2 < KEikag
AE 3,808. 1kg/d 7k4373%
2) FERFLHESR
a) FEBEAB (—RFEE 35 H i Rothose
b) 7 (R FeBs) 308/

C) KOsk, FREMAN OB A BB
XEIKDFAEERS & LRI %,

d ) ﬁlill:lliﬂk&} 45% (35 B %) air blower

e) REE 90¢/min. m2
4. 2 HEB{bREEROER o~

4%
% 5 K%ﬂﬁftiﬁ%@%&%fﬁ?o é@/ deodorization blower
1 ) {{5115 Dump car .
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Photol Whole view of compost facilities
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Photo2 Compost mixer
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Photo3 Internal view of compost facilities
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Fig. 6 Temperature profile for composting
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Recycling of Metal-plating Rinse

Waste Water Using RO System

REDREFRT BN
mw = = B

Kazuyoshi Yamamoto

# B E B

Masao Saitd

A zinc plating rinse waste water recycling system has been introduced to one

plating line of N company.

In order to get sufficient rinse water quality and

a high recovery rate, this system is equipped with an RO unit at the end of

the treatment.
1984.
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This system has been effectively used since the beginning of
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Fig. 2 Flow sheet for zinc plating rinse water recovery
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Photo. 4
Polishing
pressure filter
for rinse waste
water

EES
A—FY o7
A VR~
Photo.5
Cartridge filter

#®1 % RO =Y~V
Table 1 Specification -of RO module

Configuration Spirally-wound

Material Cellulose acetate

Salt rejection Average 95%
(NaCl)  Minimum  94%

Output capacity Average 23 m3/d

Minimum = 21 m3/d

(Physical data) Operating pressure 30 kg/cm?2
Operating temperature 25°C
Feed concentration (NaCl)  0.15%
Feed pH acceptable ~ 6
Brine flowrate 40 1/min

D 25kg/cm2 FBEECHEIN1IEZBEROERBRRLESN
b0 ZZTHEINIZROEBHEKIER OFEECH L LN
7B NO.ZHMER Y 7IC L ) R 2 BB ROBEREICEDS

EEHEEG6
Photo. 6
Heat exchanger

EEHET
(ROZEE)

Photo.7

Reverse osmosis

unit (RO unit)

5 B 8

B BB
iR

Photo. 8

Face piping of
RO unit

Nb, ¥H-ROBHKIIRO 75 A VIO NN A o
FREFREBAEVEIND, 2 BHROBEKIZERER
F 1t Yy v (NaHCOg)iw J: » T pH % 6 ~ 8 i ik I A
Pk (BRI10) iz b, BIRUKR ¥ 72 d 5T
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Fig. 3 Flow sheet for RO unit
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High pressure
pump

Photo.11 pH control tank and coagulation tank for zinc
plating bath waste water
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Zinc plating bath waste
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Fig. 5 Flowsheet for chromate bath waste treatment ‘
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Fig. 4 Flowsheet for zinc plating bath waste treatment
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Fig. 6 Flowsheet for sludge dewatering treatment Photo.14 Drum dryer
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Sludge thickener
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Photo. 16 Decanter
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Photo. 17 Dosing facilities
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Table 2 Composition of zinc plating rinse waste water
compared with that of treated water by RO

Zinc plating rinse

waste water

Treated water
by RO

pH

Electric conductivity
(¢S/cm, at 25°C)

M-Alkalinity
(CaCOs3, mg/e)

Total hardness
(CaCO3, mg/e)

TDS (mg/0)
COD:yn (
TOC (
Cl- (
NO;- ( »
(
(

7
V4

7

Zn2*
Fe2*

s

N NN

7

2.7
1970

6.6
30.2

4.2

< 0.3

< 50
< 0.5
< 10
4.0
4.2
< 0.02
< 0.02
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