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Mansoura Co. for Resins and Chemicals

1. General Outline
1.1 Factory Profile

(1) Address : Sandoob EL Mansoura, U.A.R.
(130km north of Cairo)

(2) Capital : 21 million L.E.

(3) Total Sales (Revenue) : 15 million L.E./Year

(49 Number of Employees : 350

(5) Area : Factory 113,000 m?
Structure 83,000 m?

(6) Operation Hours : 24 hrs x 330 days x 3 shifts

1.2 Production Process
(1) Production Process :
Please refer to attached Fig.- 1, 2 & 3.
1) Formaldehyde Plant (Fig. - 1)
2) Urea Formaldehyde Moulding Powder Plant (fig. - 2)
3) Phenol Formaldehyde Moulding Powder Plant (fig. - 3)
4) Condensation Plant (fig. - 4)

% Phenol- formaldehyde resin
(a) Process licensor :SUMITOMO Bakelite co.,(JAPAN)
(b) Equipment supply & construction:SUMITOMO machinery co.(Japan)

(¢) Type of reaction -:Batch type operation
(d) Raw materials :Imported from Korea and
South America
Formaldehyde :Self supply

Typical flow diagram of “Phenol-Formaldehyde Resin Plant’ is as follows;
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Fig 1 Typical flow diagram of Phenol-Fdrmaldehyde Resin Plant

* Formaldehyde

(a) Process licensor : LUMMUS (USA)

(b) Equipment supply & construction: Korean Engineering Co.

(c) Type of reaction : Air excess type in oxidation
reaction

(d Type of catalyst : Metal oxide catalyst (Iron oxide &
Mo oxide)

(e) Raw materials : Methanol (supply from Fertilizer

factory in Mansoura
(2) Annual Production(1997/1998)
1) Formaldehyde : 12,000 Ton/Year
2) Phenol Formaldehyde Resin : 1,000 Ton/Year
3) Urea Formaldehyde Resin-60 % : 8,000 Ton/Year
4) Urea Formaldehyde Resin -85 % : 4,000 Ton/Year
5) Phenol Formaldehyde Moulding @ 1,500 Ton/Year
6) Furan resin 300 Ton/Year
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1.3 Others
-(1) Privatization Plan: Still under Study.
(2) Intention to share the cost of Demo-plant: No.

(3) This company belongs to the Holding Company for Mining and Refractory.

2. Waste Water Survey
2.1 Factory Survey
(1) Date : Sep.13 — Sep.20, 1999.

(Sampling & Flow Measurement Sep.14, 15)
(2) Person in charge

* JICA Study Team T Yasukawa ( Eng. of WWT)
T. Sakamoto ( Eng. of Process ), and others

*Mansoura Co. Mr. Abd El Fattah Mohamed Agwa
Mr. Mohamed Ellassid Youssir
*TIMS Mr. Samiel Hammad Hassen, and others

2.2 Questionnaire

The answer sheets of questionnaire concerning the company outline was
received at site survey.

2.3 Existing Waste Water Sewer System
Refer to DWG. NO. RC-CD-15-01.

(1) 500 m?3/d of city water is used as industrial water, sanitation water and cooling
tower make-up water, industrial water is not received.

(2) Waste water is pumped up to drainage canal near by the factory and sanitary
waste water are discharged to the public sewage.

(3) A part of cooling water is recycled through the special type of cooling tower.
Recycle cooling water flow rate is 350m3/h normally.

(4) No discharge fee of waste water is required.

2.4 Waste Water Sampling, Flow Measurement and Analysis
(1) Based on the results of discussion with the Factory and sewer survey at site, 5
sampling points were selected. And sampling/flow measurement method were
Agreed mutually, then sampling work was started.
(2) Number of sample and sample collection frequency are as follow;

« Three (3) composite sampling (6 hs-period x 4 times)
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* One (1) grab sampling from formalin plant waste water(1 time)
- One (1) grab composite sampling (8 hs-period x 3 times)

(3) Flow rate and water qualities ( pH, Turbidity, Electric conductivity, Dissolved
Oxygen, Salinity, Water temperature ) were measured at field every sampling
time. The results of field measurement are shown on Table 1.

(4) Sampling Point: 5 Points ( Refer to DWG. NO. RC-CD-15-01)

Detail of water qualities were analyzed at TIMS laboratory, the results are

shown on Table 2.

Table 1-1 Flow rate/Water Quality measured at Site (Sep.14&15,1999)

(D Formalin unit @ Condensate Plant
Sampling Time 15:15 Av. | 15:35 | 15145 | 21:45 | 3:00 | 9:00 Av.
Flow rate [m3/h] 31.0
pH [—] 7.0 9.7 6.7 6.3 |6.0 76 |6.83
Turbidity [unit] 40 30 40 60 |20 20 33
EC [uS/cm] 1,700 \ 2900 | 1300 | 1400 | 1200 | 1000 | 1225
DO [mg/L] 6.2 0.8 0.0 7.5 43 149 4.4
Salinity  [%] 0.1 0.8 0.1 0.1 0.1 |0.0 0.3
CODMn(P)lmg/L} | >100 >100 >100 | >100 | >100 | >100
W. Temp [C] 38 60 |60 34 [ 3 |32 |39

Note 1: (D is one grab sampling only.
2: CODMn(P) shows the analysis data by Pack Test.

Table 1-2 Flow rate/Water Quality measured at Site (Sep.14&15, 1999)

® Novolac @ Semi-in before EP
Sampling Time 16:00 | 22:30 | 6:00 Av | 16:15 | 22:15 | 3:00 | 9:10 Av.
Flowrate{m3/h] 0.1 40.0
pH [~]) 6.2 6.8 6.6 653 | 104 | 6.2 6.7 6.5 7.45
Turbidity[[unit] 30 | 280 20 110 10 | 180 20 30 60
EC [xS/cm] 1400 | 600 | 750 817 | 6600 | 1400 | 1200 | 1100 | 2575
DO [mg/l] 5.3 41 1.7 37 |45 7.4 4.6 2.2 4.7
Salinity  [%] 0.1 0.0 |0.0 0.03 (0.3 0.1 0.1 0.1 0.15
CODMn(P)img/L} | >100 | >100 | >100 >100 | 50 |>100 |>100 |>100 | >100
W. Temp [C] 37 48 45 48 55 36 31 31 38




Table 1-3 Flow rate/Water Quality measured at Site(Sep.14 & 15,1999)

® End of Pipes (All Wastewater)

Sampling Time 16:25 | 22:25 3:00 9:15 | Aw

Flowrate[m®/h] : 52.8

pH [—] 1050 | 6.3 7.5 6.5 7.7

Turbidity[ unit] 60 40 80 60 60

EC [uS/cm] 3,300 | 1,500 830 1,100 1,683

DO [mg/L] 7.3 4.3 6.8 3.7 5.5

Salinity  [%] 0.2 0.1 0.1 0.0 0.1

CODMn(P)[mg/L] 50 >100 >100 >100 >100

W. Temp [TC] 37 35 34 33 35

Table 2 Analysis Results of Waste water Quality
Sampling No ® ) ©) @ ®
Point Folmalin Condensate | Novlac Semi-in End of Pipes

Item Unit Plant Unit Before EP
pH [-] 7.00 7.40 6.70 7.45 7.70
SS [mg/L] 2 62 8 40 38
TDS [mg/L] 320 2,420 420 3,340 640
BOD; [mg/L] 1,260
CODcr [mg/L] 81,280 147,783 127,450 123,153 2,463
Oil&Grease[mg/L] Nil 200 20 Nil
POS2~ [mg/L] Nil
T-N [mg/L} 6
Phenols [mg/L] 146 25,650 808 458
ABS [mg/L] 02
MPN [ea/100ml] Nil
HCHO [mg/L] 732 368 246 280 93
W. Temp ['C) 38 39 43.3 38.3 34.8

* Analyzed by TIMS Laboratory.
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3. Conceptual Design
3. Conceptual Design
3.1 Philosophy of Conceptual design
(1)Conceptual design 1
Conceptual design 1 (CD-1) shows the recommendable wastewater treating
system to all wastewaters in the Factory to meet the wastewater disposal
regulation to Nile River (Law No.48/1982) and water saving point of view.

(2)Conceptual design 2
Conceptual design 2 (CD-2) shows the study of wastewater treating system, in
case that the demonstration plant will be applied in the factory by JICA.
Therefore, wastewaters for conceptual design were selected the following points
of view:
- Quality: Wastewater should be treated by the treating system consisting of
various treating unit processes.
* Quantity: Flow rate(plant capacity) to be treated within limited JICA
budget, '
and wastewater are discharged continuously as possible.

+ The plants of wastewater source are operated constantly as possible.

3.2 Conceptual Design 1
Recommendable wastewater treating system for Mansoura Co. for Resins and
Chemicals is same as CD-2 ( refer to CD-2 ) because wastewater flow rate is
limited.

3.3 Conceptual Design 2
Refer to DWG. No. RC-CD-15-02/03/04.
(1) Design Basis
1)Premises;

" Waste liquid such as “Regeneration waste of Formalin Plant” and “Novolak
resin solid Resin” of phenol formaldehyde are separated completely, and
treated adequately.

2) Waste water:
(a) Process waste water
(b) Sanitary waste water
3) Flow rate: Max. 30 m%h
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4) Wastewater quality
Shown on Table 3.

Table 3 Water Quality

Stream Raw Water | Treated Water | Nile Regulation
Clarifier Inlet | Filter Outlet | Law of No.48
pH [-] 6~7 6~9 6~9
BOD [mg/L] 1,300 20 20
COD [mg/L] 2,400 30 30
SS [mg/L] 100 1 30
Water Temp. [C] 35 30 <35

The treated water qualities shall meet or under the discharge waste water
regulation to Nile River( Law No.48/1982).

(2) Waste Water Treatment System
Refer to DWG. NO. RC-CD-15-03 & RC-CD-15-04
1) Pre-treatment
[Equalization Tank]
(a) 150m® tank of carbon steel with resin coating (or made of resin) is
provided to equalize wastewater quality and quantity as possible.
(b) Air by a blower is blown into the Tank to mix wastewater.
2) Primary treatment
[Clarifier Unit] '
30 m?%h - conventional type, 1 set,
- Coagulation/Flocculation Vessel: made of carbon steel/epoxy
- Sedimentation Tank: made of carbon steel/epoxy
Sludge collecting Rake
+ Chemical injection system: Drums, Mixers, Pumps
(a) Clarifier is provided to remove suspended solids, color, some metals and
slice of oil as flocs.
(b) Alum(aluim'num sulfate) as coagulant, lime as pH controller, and
polymer as coagulant aid are used.
Preparation work of these chemicals is necessary every 3-7 days.
(¢) Supernatant of Clarifier(sedimentation tank) is fed to Biological
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treatment plant.
(e)Settled sludge on the bottom of Clarifier is discharged to Dewatering
Unit automatically, periodically.
3) Secondary Treatment
[Activated Sludge Treating Unit]
30 m*h - standard activated sludge method, 1set,
- Aeration basin: made of reinforced concrete
Aeration devices (blower, air distributors)
- Clarifier(Sedimentation tank): carbon steel/epoxy
Sludge collection rake/sludge draw-off timer set
+ Chemical injection system: drums, mixers, pumps
(a)Organic matters in the wastewater are oxidized and decomposed by micro
bacteria in Aeration Basin.
(b)Air(oxygen) is blown into the Basin and nutrient such as NH;PO, is
injected, if lack of nutrient (N, P).
(c)Slurry consisting of micro bacteria floc is separated supernatant and
sludge in Clarifier.
(d)Settled sludge on the bottom of Clarifier is discharged to Dewatering Unit
periodically, automatically.
(e)Treated water(supernatant of Clarifier) will meet to the wastewater
disposal regulation of Nile River(Law No.48/1982).
4)Advanced Treatment
(a) Filter Unit
+ Sand Filter: Capacity 15 m*h, 3 sets ( 1set stand-by),
made of carbon steel/epoxy , pressure type
Filter media Anthracite + Sand/Gravel
- Backwashing Unit = Backwashing pumps, blowers
Backwash wastewater Pit( concrete basin)
i)Filters are provided to remove micro flocs carried-over from the
sedimentation basin of Clarifier Unit. As a result, suspended solids,
BOD/COD depending on SS, a slice of oil are removed.
Then, filtered water is fed to Activated Carbon Filter.
ii)Filter unit is not always required in water quality point of view, it is
provided as a demonstration unit process to polish clarified water.
ii)A filter is backwashed once 18-24hrs by air and treated water

automatically.
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iv)Backwash wastewater is returned to Equalization Tank, then treated
again.
(b) Activated Carbon Filter Unit:
+ A/C Filter
30 m%h - pressure type, 2sets (1set stand-by)
made of carbon steel/epoxy, pressure type
Filter media  Activated carbon (granular type) + Sand
- Backwashing unit Treated water basin(concrete), pumps
1)A/C Filters are prdvided to polish filtered water and to remove (adsorb)
organic matters indicated as BOD/COD/phenol.
11)When pressure drop at the filter layer reaches to the specified pressure or
w once 24-48hrs, the filter is backwashed by treated water automatically.
1 iii)Backwash wastewater is returned to Equalization Tank trough
1 Wastewater pit to treat again.
6) Sludge Treatment Unit:
« Sludge Thickener ( carbon steel/epoxy )
- Centrifuge ( horizontal type, stainless steel )
- Chemical Dosing Unit ( Drums, mixers, pumps )

(a)Solids content of sludge from Clarifier and Sedimentation Basin of
activated sludge treating unit are around 1wt% (10g/L)..

(b)To reduce sludge volume, Thickener is provided to condense sludge (2-5%
solid content) and Centrifuge (day-time operation normally) is provided
to dewater from sludge.

(d)Solids content in the sludge cake will be expected 15-20wt%, that is

approx. 85-80% of water content.
7) Local Control Room
(a)The control room ( Approx. 6m x 12m, ground floor only ) is built at the
demonstration plant area.
(b)The room consists of a control panel room and an electricity distribution
panel room , rest room for operators, toilet, sink locker, etc..
(c)Chemical storage room is also provided.
8) Electricity
(a)Electricity ( 380V AC x 3 phase x 50HZ ) is received from Sub-station at the
Formalin Factory sub-station through underground buried cable along the
road. Cable length is more than 500m.
(b)Approx. 200kVA  electricity is used for power, lighting, control for
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instrument for wastewater treating unit, and air conditioning in the control

room.

(3) Disposal of sludge
Pollutants in wastewater are removed, and dewatered cake generates finally
at the wastewater treatment plant. Wastewater in the Factory may contain
formalin, phenols, some chemicals not to be removed completely.
.Therefore, such toxic chemicals should be analyzed periodically. If they are
not found, dewatered sludge cake can be dumped the specified place under
management but, if found, dewater sludge should be dumped as ash after

burning by an incinerator.

(4) Location of Demonstration Plant
Location of Demonstration Plant was selected the left side area of entrance
gate by Mansoura Co. and JICA Study Team at site, where is used as parking
area now ( Refer to Fig. 3).

The place is approx. 500m far from “end of pipe” of wastewater sewer

(5) Discussion of reuse treated water
Wastewater will be treated and polished by the wastewater treating units
including Activated Carbon Filter. Therefore, treated water quality meets to
Nile River Regulation, and to reuse for cooling water.‘

(6) Budgetary Cost Estimation
1) Conditions of Estimation
(a)Major mechanical equipment, electrical equipment, instrument, and
valves are purchased out of Egypt ( Japan or Europe ).
(b)Bulk materials such as pipe and fittings, re-bar, cable are purchased in
Egypt.
(c) Large vessels (larger than 3.0m) and tanks is erected at site.
Sand filters made of carbon steel and filter media are purchased from
Japan.
(d) Large basins are constructed of reinforced concrete.
(e) Field works are conducted by Egyptian contractors under supervising by
Japanese consultants.
(f) Construction at site is proceeded as the standard schedule.
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2) Cost estimation
Shown on Table 4

Table 4 Budgetary Cost Estimation

Yen Portion LE Portion
[x10°Yen] [LE] [x10°*Yen]
1. Equiﬁment & Materials
(1) Mechanical 93,000
(2) Elec./Instrument 62,000
(3) Transportation 18,000
Sub-Total(1) 173,000
2. Construction(w/Local Mat.)
(1) Civil/Architecture 1,796,000
(2) Installation/Piping 417,000
(3) Elec./Instrument 660,000
(4) Commissioning 7,200
Sub-Total(2) 2,880,200 98,000
3. Indirect Cost
(1) Contractor Expenses 720,050 24,480
(2) Supervision Expenses 10,000
Sub-Total(3) 720,050 34,480
Total Cost 305,480 [x10° Yen]

Note: 1) Exchange Rate 1 LE =34 Yen
2) Indirect Cost = Direct Cost (Field Portion) x 0.25

3) Excluded Supervision Fee by Japanese consultant
4)Demarcation of Scope of Work between Egyptian and Japanese Sides
has not been decided yet.
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(7) Standard Schedule :

Standard schedule is shown on Table 5, but it is not so easy schedule.

It is scheduled so as to be passed Egypt custom without any delay.

Table 5 Standard Construction Schedule

Month
Item 1 3 5 7 9 11 13

Detail Design
1) Procurement % sk sk %k 5k sk k %k sk ok %
2) Transportation % sk 3k %k sk %k sk k ok ok %
3 )Civil Work % %k %k sk %k %k %k sk %k k ok ok
4 )Instal./Piping * k% %k %k k % X
5)Elec./Instrument %k %k sk sk k % k sk
6)Control Room % %k %k k %k k %
7)Commissioning * %
Demonstration *

Operation
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4. Recommendations of Feasible Improvement for Environmental Aspect
4.1Production Facilities
It is important that toxic phenol and formaldehyde, which contain high
concentration are completely removed from disposal liquid from dehydration units
in resin manufacturing process, before wastewater treatment for disposal.
And it is the good solution for improvement of environment and energy saving that
waste liquid is separated completely, and burnt by an incinerator.
To solution the above , it is recommended as follows:
(1) It will be treated by extraction by solvent (for example tri-chloro-ethylene) to
recover phenol from the disposal liquid of dehydration unit
(2) The high heat valued disposal liquid after extraction will be burnt in a boiler or

sludge incinerator.

4.2Waste Water Treatment
(1) Waste liquid treatment
Regeneration wastewater(liquid) from formalin plant and phenol resins plant
must be separated from wastewater completely and be burnt by a boiler or
incinerator.
(2) Suitable routine work
1) Appearance (such as color, clearness, smell, floating matters, etc.) of inlet
and outlet water should be checked visually at routine work, and be taken
suitable action, if necessary.
2) The accumulated scum and sludge, etc in the sewer ditch should always be
cleaned by removing. ‘
(3) Reduction loss steam
It was found at site survey that steam is exhausted into the sewer. As a result,
water temperature was higher than 60°C. It is not only very dangerous for
working atmosphere but also waste energy, that is loss money.
It is recommended to be considered countermeasures such as equipping or
replacing of steam traps urgently.
(4) Air Pollution
Frankly speaking, atmosphere condition at working area is extremely bad.
During discussion at some plant side, all members felt eye-ache, and oozed
tears. Working condition in atmosphere is improved for health management

urgently.
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DRAWING LIST OF _ CONCEPTUAL DESIGN
[ MANSOURA CO. FOR RESINS AND CHEMICALS ]

NO ADRAWING NAME ~__DWG. NO. |REV.| DATE NOTE

1 |FLOW SHEET

1)]SCHEMATIC DIAGRAM OF WASTE WATER FLOW RC-CD-15-01 0 j1999.10.13
2)|CONCEPTUAL DESIGN OF WASTE WATER FLOW RC-CD-15-02 0 ]1999.10.13

3)|BLOCK FLOW DIAGRAM OF

W.W.T. DEMONSTRATION PLANT RC-CD-15-03 0 ]1999.10.14

4){CONCEPTUAL DESIGN OF

WASTE WATER TREATMENT RC-CD-15-04 0 [1999.10.13
2 |PLOT PLAN
B[ LOCAHION-OF WW.T-BEMONSTRATION-RLANT 0

2)|PLOT PLAN FOR CONCEPTUAL DESIGN OF

W.W.T. DEMONSTRATION PLANT RC-CD-12-01 0 [1999.10.13

3)|POWER CABLE ROUTE FOR DEMONSTRATION PLANT (Fig. -3)

3 |PROCESS PLANT

1)]JFORMALDEHYDE PLANT (Fig-1)

2){FLOW SHEET FOR UREA-FORMALDEHYDE

MOOLDING POWDER PLANT ' (Fig-2)

NOTE:

CD-15




1S9 Yoed & *x (e3eiaAy)jUSWAINSEI P9I %

0 ‘AJY 10-§1-02-0Y ON DMd
aNON 3Iv0S », 2 4867 a3anssl
MO74 HILVM FLSVM 40 WVYDVIA DLLYWIHOS
SIVOIWIHO ONV SNIS3Y JLIL
Y0400 VHNOSNVYW  HO4 ,
1dAD3 40 2Ngnd3id gvdvy 3IHL
NI OHLNOO NOLLNTIOd 193roNd
H3LVM JLSYM IVIHLSNANI NO AQNLS 3HL
NOILV30dd300 VAOAIHO
‘00 JHOOW ? SIANVA YAOAIHO INVLINSNOOD
AON3IDY NOILVHId000
IVNOILVNYILNI NVdVI LN3ro
NOISIAZY (TR ¢ ol B %] °rQ
.a1eq|addy | 2y9 [udsq dussag A3y i\b\& M usig

4aay | 249 | 3sg| ISNO

ajeqg

uBig

sty [a0ay [ 943 | VOIP

2

[euey aSeuieaq o} adieyosiq <«

A

)

/) 00T< | 00I< | 00T< | 00I< | 0OT< | 71/3w Q0D
ST°0 €0 1°0 % Ayujes
/ g¢ 8¢ £y 6¢ 8¢ o} dwa| 433epm
/ 09 09 0ge £¢ oF NLN AYpIGIn]
/ £89°T | 6L5°2 L18 829°T | 00L°1 | wo/sn Ajiazonpuog
/ / L°L | S¥L | €579 | €89 L — Hd
\_. a4 0¥ | 80°0 9t 9°0 Y/ W 818y Mo|4
Hun waej| |esnAjeuy
© ©® ® ® © ® Tfiog Sundwes
193eM 91SEM Joll0g 4¢——
X ®
¢ w0y Je|nueas—iapmod 3uip|no apAyspl|euLioj-|jouslyy ¢——
. X m".om£>> BuipulI) 40} [0SdY UISBY PINDIT —
®

joudyd 21joYyo9|y |0S8Y OlIoYOOdlY 4——

X @ apAyapleurio joudyd JO UISaY PI|OS UISAY HE|OAON €—

¢ % a)sep| uonesausday jue|d uljewtoy €

®
uMopmoig 4emo| 3ulj00) f———
JUB|d 4921jB40UIWI(] WO} 13)BA\ 9]SBA UOIjRIBUSTY 44—
o uoIIN|OS Ul dAISaYpY dpAyplewtoy eal 4——A
jue|d uljewio{ 0} 4————— (g eaJn wio{ G4—
( "938 jue|d ¥e|OAON 404 )
> | ON 49m0] Fuijoo) ¢—

J91epM A1 »

CD-16



0 ‘AZY 20-51-00-0Y ON 5Md
3NON | Fwos | &/ T/ 664/ aansst
MO74 H31VM I1SVM 40 NDIS3T TVNLJIONOD . 0¢ 0€ 00% 2 /3w ““aoo
STIVOINIHO ONV SNISTY ‘ Sw
HO4'0D VHNOSNVYW  HOA 02 02 00€ T 1/ aos
‘ g I 02 /3w 8sealp R |10
1dA93 40 Orand3d 8vdv 3HL 0t !
NI TOHLNOO NOILNTIOd 103roud I8 00T 1% n SS
YIALVM JLSVM TVIHLISNANI NO AQNLS 3HL - 0092 | 009‘g | wo/STl p_>:o%:ow
NOILVH0d400 VAOAIHO ~9 6~9 | 4~9 — H
"00 IHOOW 7 S3IWVA VAOAIHO INVLINSNOD s\nE ajey mo|4
AON3DV NOILYYIJO0D uone|n3ay N way| |jednAjeuy
TVNOLLYNYILNI NVAVP AN3MO youe.g a|IN © ® ® © O 3jiog Fudwies
NOISIAIY i AR
ajeq|(addy | oyo |udsg duossag Y] \u\$ A uldis
4aay | aya | 3sa 1sNO
ayeQq
usig J01ep o3sEM J2)I08 4——p
sauy [auay [ oyg | worr
¢ w0y dejnuesd—aapmod Suipinopy apAyep|ew.oj—jousyq ¢———
¢ §{93YM Buipulin) 40} [0SaY UISaY pINbI —
|euen adeulesq 03 8daeyosig jousyd 21|0Yyod|y |03y dljoyooly 44—
«
% © apAyaplewo jouayd JO UISaY PO WISOY Ye|OAON ——
£0-G1=Q0=0¥4 ON DMQ 03 43404 ) 4 ajsep uonjedauafoy jueld uljewsoy €
|- jue|q uonjesisuowa|«¢ % .
< umopmolg 4amo | Juijoo) ¢———
juejd 49Z|e4UIWS(] W04y J9JBA\ DISEA UOIRIoURTeY 4— ]
JojeJaulou] 40 4aji0g 03} ¢ UOIIN|OS Ul AISaYPY dpAYpjewO edl| ¢——
<
juejd uljewo 0] 4¢——— Gg BaJ) WIO{ 44—
¢ 02 ( '939 Jue|d ¥R|OAON 4Oy )
jue| 3ulploH  |«¢ < |"ON 48M0 ] Juij00) €¢——
491eM AND >

CD-17



: -¢1-Q0- o
0 A3 £0-61-00-0¥ ON 5Ma [37)14 uoqie)
INON | VOS wo\ ‘Y \\K\ 31va 03nss! pajeanay wa
INV1d NOILVHLSNOWIA LMM o€ 62 8¢ Lz 9¢ 5§ 141 : £¢ 144 12 43quinN
40 WVHDVIA MO %0078 Q 0] Q Q Q Q Q Q Q Q
ILIL washg waysig Awjioe4 Jaej uonaslu] puod 43yem wa
STVIINIHD ANV SNIS3Y wooy jonuoy| |esLyas|3 | uswnnsu) | Asuadsawg | [eonusyg | 403eipAyaq | 10veapAYaq | paysemyoeg|puod adpnig | sauandiyy "
Y04 '00 VHNOSNVAN 404 [ ¢D [ ) @0 (1) [ [ @D W Jaquiny
(@) (0] O O Q Q Q x Q Q
1dA93 40 OIN8Nd3Y 8vHY IHL puod/iue]] puod 4318M 93 jusuneas) Huey Auel uolgNa30|4 Pojesedas |10 puod puod Jaiem |
Nl TJOHMLNOO NOLLNTI0d 103rovd uoijez)iaig padayly pueg 49yie1n uonepixg  ponjejuswipag/uoneindeoy| adAj |dv 3uizyjenby ISem W
HILVM 3LSVM TVIHLSNANI NO AQNLS 3HL @ @ @ @ @ @ ®) [() @ () JaquInN
NOILYYOdHO0J YAQOAIHO
. FENNHE] o JUstodwoy
00 FYOOW 7 STIWVA YQOAHD | LNVLINSNOO w SUSIED
NOISIAIQ AQNLS LNINDOTIAIA IVIILSNANI IN3NO
AON3IOV NOLLYY3dO0O TVYNOILYNYILNI NVdVP
4 L
NOISIAZY .k % [ 3alva
ywQ | 400y | 24D | 1seQ ndusseq Y] \.%Q 1 Nois
Hdd¥ | ¥OHO { o9s0 | 1TSNO
iva
NOIS
4dd¥ | HOIL | NOHD air
94840} 33pN|g 084 uol}aaful
uonewejasy o) pasajemsq |« J0yeapiyaQq puod 33pnis |« UMY | < jeonuay)
20-2Z 1-ZW 90-Z 90-1 10-X
A
puod Ja3epm _ ﬁ
{eue) adrulei(q o) adseyasig 2ISBM
L0-Z .
A [ o
Hue | puod 4318M Aay)14 uoqie) a4 puod 1918\ sue| Wue) U0l B|NI20| 4 wue)
uzjuas |4 pajeas| < pajeAnoy pueg < payue < ECITTN - To uoljelay neyuawIpas suonjejndeo) ¢ 3uziienby
2-50-Z 1-60-2 8/vS0-4 8/vv-1 £-Z €0-V.l €0-2 20-1 10-1 L0-1
A
Baly jue|q UoljRIISUCWI(]
Asanyeg jo ov_m.mdo
sanloe waisAg waysAg wooy puod 431eMm
Aauadiawy 8213293 jJuswniysy] jonuo aysem
10-Z

!

adid Jo puj wou4

CD-18



0 ‘A3Y $0-51-00-0Y ON 9Mad
IaNoN| VoS r/ S BEE7 aansst
0¢ [N 00r'z /3w aad
ANVd NOILVHLSNOW3Q "L'M'M 02 e e | 9/ Qo8
30 WYHOVIA MO71d SS300dd S | 02 /3w asean 7 10
ERINIE 0€ | (01 4N SS
SIVOINIHO ANV SNIS3H - 00977 w3/SH | AyAnanpuo)
40400 VHNOSNYW HO4 6~9 6~9 — Hd
oL Y/ ey mol4
1dAD3 40 JINB8Nd3y 8vdv 3HIL uone|nday £ wun way) |eanAjeuy
NI TOYLNOO NOlLNTIOd 103royd youesq opn| @ ® K o N Weang
Y3LVM 3LSVM TVIHNLSNANI NO AQNLS 3FHL
NOILVHOdH¥OO VAOAIHO by
‘00 JYOOW 7 SIWVA VAOAIHO | NVLINSNOD
AONIOV IN3IND awAjog eaJn ?jeydsoyd jugn3eo)
NOILVYYIdOOD TYNOILYNYILNI NVdVP
PN,
NOISIAZH / :\H&f § o\ﬁﬁ@ 3lva A
oing | wdy | oup | 3sg ndusseq oy \“ § NOIS
Hdd¥ | ¥OHO osa LISNO ~
3Lva
NOIS < aa3epm AN
Hdd¥ [ HO3L | ¥OHD o L AL
4 pue] 0] ------mm-mmmmmaen puod 23pn|g dauayaiyy san19e 4 U0IIBMU] [B2IWAYD
90-Z 90-1 10-X
ades0)g 23pn|g _—
pasajemag i
)
L0-Z '
puod Ja1em '
Juizug /paiead) JojespAyag m.
i) 80-2 10-ZW P !
V ! "_
S 2] @
1 i
4 511 m
© < "™ . !
et _ puod Jazem BoJy jue|d Uojensuocwaq | Asslleg jo apisIng
asepm @ +——>
jeue) sdeuiviq o _ L0-2 _
. — i i
] —
: nﬂﬂmﬂnﬂ
| e s
o CNMING
]
]
d
m H
baod !
ID0EN = !
FERTE] PEITN] puod 49ieM puod wuej uoieINd20| 4 wue )| puod 43iepm
uogqle) pejeAloy pueg payuen asyue|n uonesay uoIBUIWIPIG suonendeo) Fuizijenby 23seM adid jo pu3j wouy
8/vS0-v1 a/vy0-1 v0-Z €0-1 £0-2 20-1 10-1 L{0-1 10-2

CD-19



0 "A3Y 10-21-02-0Y ON DMa
0sz/1 | vos s 4/ 6L/ a3anssl
LINV1d NOLLVHLSNOW3Q 'L "M 'M
¥04 NV1d 101d
ERTAIE
STVOINIHO NV SNIS3Y
HO4'00 VHNOSNVW  yod
1dAD3 40 OIN8Nd3Y 8V¥Y 3HL
NI JOMLINOD NOILNT10d 103royd
Y3LVM ILSYM TVIYLSNANI NO AGNLS 3JHL
NOILLYHOJHO0O VAOAIHD -
‘00 FYOOW 7 STWVA VAOAIHD NVL1INSNOO
AON3OV INTNO
NOILYH3d009 TVNOILYNYILNI zwd%
i /
NOISIAIY \“\“\<m \o~ &.& 31va
oywq | Mdy [ oyy | 3sg uondusseq Aoy é. I‘ \\“ NOIS
Hddv | HOHD om.a. 1ISNO
Jilva
NOIS
HddV | 'HOIL | MOHO alr

G X [000“€ X 40062 X ,000‘E

U 8% ,000°E X 10002 X 0002
2% ,000°€ X 4000 X ,000‘E
U 8X,000°E X 40002 X ,000°2
(00K 1 X ,008°G X 400007 X ;000 VT
U b1 X 40002 X ,000'E X ,000°¢
027 % 0002 X 1000 X ,000° ¥
[ 021X ,5019% 5 118°S

(U E1X,000YX 60002

(U6 X 005 ¥ X 4009°1

U 8X,000FX 50091

(U 021,000V X 4000°L

B SFX 005 ‘P X 4000

U G1X,000°EX 5098°2 3

HOTYONN] [(ewdy)  10-Y
JOVRAPAYDG  [0-7K
- puog Jojem MSeR  L0-7
puod a3pu(s  90-7
puoj Jajey 3urzi{ldas/pajuad)  Go-7
puog Joqey patjraviy o po-7
puog wonyvIdy  go-%
AZNI0)S adpuyg M 20-7
puo| ey o sey 10-7
yuwj, durzipenby  20-l
mL o 90-l
Y] 14 uoqaw) paRALIIY g/vG0-],
, JY 114 pues 9/4/vvo-L
Jatjraviy o go-l
uR] HoTRIUAMIPIS 20~
NUR], uOIR[NOd0[ 4/

£X,000°2X 40801 yuey uorjRingro)  10-1
...................................................................................... _
!
Aiojesoqen :
saniyoey |
uo1309(u} |esiwayy 0oy S
10-X = 1o3espAyaq uooy [043u0D _ M

000702

puod uonjessy

VUl

€0-2

CO0'IE

Ch-20



oo — !
; h |
“ |
1 ' : -
\l\;\ kS T e o _ “ . L m | g
,..\v” ~ e _ Vel ' PUAUSH R O P 1 :
M.._.l.\{ ‘ N __ "_ . l\\\.. r‘ll\\«\vl\ _ _ ——
(Bt . ‘ .
- : : : ' T
e : ) “ - . g
\\.\‘
\\ -
h B
" e s e —— — — e e — e — — — — N L
:_ _
HE :
3 _ ;
HEE . .
1KY SR
e _ M. _P\ ”
| |
! | H
........... . |

) ——— .
————

ToweR. CABLE RouTE FoR DEMINSTRATION PLANT:

93

Ao

Cbh-21



R
Q: - c ’ ! 2 SEL oy
1434 O~ v 3 GOI-v2 1O1-¥= o3 ACETES 101-v= 01 v 5

sz)\é@‘. ¢l u)Ao\FJ\ RS «uu DT Sk NI 54



U

h _— [ F TINY[d Tz ONIMYHQ 'SEV1D -z M\MM Mw HIED 3.
— i : e — IO HOYT
ﬁﬁﬂﬂw x| ] COTT| ok Y 2387 iival | o 12 __d o
Ao¥ddv|dsNois3a | Nmv¥d | - 77 (37VOS) vz 5o | s i
L ANETZ JHAMOT LN TNG - 2N | Pe S7ov:

TOAHZG TVII0L—F. SO LTIHS MO FAIAOT FoL ANTTAD | £ X,

- _ IMor] Yo YMVL oMy nsySH | € daLbIVIS | 22 a7 Y04 ¢

NYdVF ‘OANOL ¥ m >y
‘a110 3 oamok Q .\ A LER 7 NV SNULETIO Isna | S© Yaz/oZAd | /2 7SS4 NOL

ﬁ Y A ANOTITIGN0T | PE | suymoang wﬁm@«%ﬁu ac. Ypel frou
£/ ML NOVILLNIA | E€ [ o nney SCEAS 0 |07 N LSt

NIV ONIHOIRM | 2E YUIANGD 15GYS | @/ YISNICMED X

| JILAS HNUYIGIA | (€ XTAG “EVORNILINGD | L1 | Lpmpidine pois
i (7008> 77w 708 | 08 FUZNGT | TE| T
i (7oozr) 7N T8 | 42 JALAIS LIM | G AN T Y
| L NN bl AINIWS I (ALl AN

_ ~ed 221570 =

! e 0, ey i

/. o . o= \H

j : :m@l\glk\ :ﬂﬁm \(U

@ ( I~ ¥

ey

) i

—

pors

@

I I

&

®

I

=
__J

b
®

—

[yl & Ef
WI\ v Hhoe/

@

(e

CD-23



.= {3 AHXHIL |ON Oz§<m$ w.n<bu VLUV ol o Vit

L S BRSNS s e b

P B et 2, A ile L AL U 7 4 o B

¢
<

yay)

N B e re————- = £, AP =3 7 ra

e LY TEITLVICLOS

ST T T T

o)

ey |7 | Ok A A of 1/ LI6/ u._.dxali T Etuﬁif-;
[ ¥

| |30 NI PM AT

NIHOITME

D)

- [.a3rouddv|aanois3a [ NmvYali =4 7 « 7~ [ IVSY (e mepase = [ r | Vanimod SV, Sl s

p e A S T VN U 5

BRI

LMY F0f0ly Spidinow - EE |k

i i it mEEEXF ANTTEE

ot

et

FIU TG TONIOL TONT o |0t L37Hs Mo 5 |

Rt

2ilives — .\W\(ﬁ\ﬁ‘klﬁm\\\gh 59/

Bl £

AT

19/

(S
4 uk.'., P 1] 68 arphS vy ce
e 438 .?1Tbuu. = Eoi
s

e - | |, 70 RARNEIE

DINTINSITH,

L T TR T T

B

‘ll:'-

M O | €0 130

AR YAl

“'A'-Vl\,'?i}."_;}‘.‘
i
it

., NVdVl ‘0ANMOL OEQP_EDm |
“'g11"0D 3L1113MVE \ |

TEoE A e R HANTTE | Zg | s QoXZANGD YATI0Y |*

T ‘\ns\w.\?ﬂ-kﬁ "INAS

: Ty SIS
&-oz N J NNKL ZLYS VAN,

WV et ]

~Iovm

ANZWNTINOT .__

o Y

ANIWAINOT M

o)

U

=<
@ @

/&

= yi
S TR R e

S lbﬁiﬁ
TR
©

LR Rl
‘lu;»

TS

i

“pd

)

A=)

G prt

vigeriof ®'

N E R et

CD-24




1‘

A P e b Pl I P
S W IHoy s i T | SOt -

. .gmﬁwﬁ&sﬁwu mril

Nyday o»xo._. }
. *al1™eo L3 Ava

" | st wwird oamrosga | €1 T o8 L\§E§Hm
=== ghind WomA - k)&g%ﬂ«»ﬁlgwl‘ V'] - 7OMIHT yo* dpind-
FEIvF Jpvy IOV TONTFE

A

gaswvaones apr st | O/ | - w87 %ma Tamyas | 9 e YNFL FHIAUS -
co s ANAWDINeE (WML LNIWdIm3 | N2 Imo3

L
- : |
m " : =
~—r -
-
Y4 -
C’
<

N S e v ﬁﬁ“ '

3 S aavhied w0, e

Q

—g e e
0N
iy,

(o
1@
5 (N

CD-25



Table-1 EQUIPMENT LIST for Mansoura Co. for Resins and Chemicals
: (1/2)
CLIENT :Japan Interhational Cooperation Agency REV 1 2 -3 MADE ,¢f”
PROJECT :The Study on Industrial Waste Water Plant BY CKD 547%LL'
PLANT  ‘Monsoura Co. for Resins and Chemicals APVE APVE éip/
WASTE W. :End of Pipe(Sanitary Waste W.+ Waste Water) | DATE DATE 5;;z/zaf27
Equipment Service NO; Type of Equipment Remarks
NO. Req d
T-01 |Coagulation Tank 1 |Vertical Cylindrical Type Carbon Steel/Epoxy
/Flocculation Tank 1,430 X2, 000" X3 n® Coating
& 2,860°%3,000x15 m’
T-02 |Sedimentation Tank 1 Vertical Cylindrical Type Carbon Steel/Epoxy
4,000° x4, 500" X 45 m’ Coating
T-03 |Clarifier 1 |Vertical Cylindrical Type Carbon Steel/Epoxy
7,000° X4, 000"X 120 o’ Coating
T-04A/B/(Sand Filter 3 |Vertical Cylindrical Type Carbon Steel/Epoxy
1,600° x4, 000" x8 m’ Coating
T-05A/B |Activated Carbon Filter 2 Vertical Cylindrical Type Carbon Steel/Epoxy
1,600° X 4,500"X9 o Coating
T-06 |Thickener 1 Vertical Cylindrical Type Carbon Steel/Epoxy
2,400° x4, 000"x 13 o’ Coating
T-07 |Equalizing Tank 1 Vertical Horizontal Type Carbon Steel/Epoxy
5,811°X6105" X120 Coating
Z-01 |Waste Water Pond 1 Vertical Square Type Reinforced Concrete
4, 000" x 4, 000" x 2, 000" X 120 o’
7-02 |Dewatered Sludge Storage 1 Vertical Square Type Reinforced Concrete
3, 000" X 3, 000" X 2, 000" X 14 m’
Z-03 |Aeration Pond 1 Vertical Rectangular Type Reinforced Concrete
14, 000" X 20, 000" X 5, 800" X 1, 400 m°
Z-04 |[Clarified Water Pond 1 Vertical Square Type Reinforced Concrete
2,000"x 2, 000" x 3, 000"x 8 m*
Note:
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Table-1 EQUIPMENT LIST for Mansoura Co. for Resins and Chemicals
_ (2/2)
CLIENT :Japan International Cooperation Agency REV 1 2 3 MADE 42¢¢*
PROJECT :The Study on Industrial Waste Water Plant BY CKD aﬁk;
PLANT :Monsoura Co. for Resins and Chemicals APVE APVE ;}%?
WASTE W. :End of Pipe(Sanitary Waste W.+ Waste Water) | DATE DATE
Equipment Service No; Type of Equipment Remarks
NO. Req d
Z-05 Treated/Sterizing Water P. 1 Vertical Reqtangular Type Reinforcea Concrete
3, 000" X 4, 000" X 3, 000" X 24 n®
Z-06 |Sludge Pond 1 Vertical Square Type Reinforced Concrete
2, 000X 2, 000" X 3, 000" X8 n’
7-07 |Backwashed Waste Water Pond 1 Vertical Rectangular Type Reinforced Concrete
3,000"x 2, 500" 3, 000" X 15 m®
MZ-01 |Dehydrator I __|Centrifuge Type Stainless Steel
0.5 m3/h
X-01 |Chemical Injection 1 Tank, Mixer, Pump for
Facilities Coagulant, Polymer, Urea,
Phosphate
Note:
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Table—-2 INSTRUMENT LIST for Mansoura Co. for Resins and Chemicals
. (/D
CLIENT = :Japan International Cooperation Agency REV 1 2 3 | MADE !qngcquC*
PROJECT :The Study on Industrial Waste Water Plant BY CKD K?/37;/‘/
PLANT  :Monsoura Co. for Resins and Chemicals APVE APVE /y %g
WASTE W. :End of Pipe(Sanitary Waste W.+ Waste Water) DATE DATE Z%QZ?AO\fj?
Equipment Service NO; Type of Equipment Remarks
NO. Req d
FIC-01 [Sedimentation line I |10 m’/h~50 m’/h
Flow Indicating Controller
LC-01 |[Equalizing Pond | 1,000 mm~1, 500 mm
Level Controller
pH-01 |Sedimentation line 1 pH 4~10
pH Analyzer
DO-01 |Aeration Pond 1 |0~10 mg/L
Disolved Oxygen Analyzer
L.S-01 |Waste Water Pond 1 500 mm~1, 000 mm
Level Switch
[.S-02 JClarified Water Pond 1 1,000 mm~1, 500 mm
Level Switch
L.S-03 |[Trated Water pond 1 1, 000 mm~2, 000 mm
Level Switch
LS-04 |Backwashed Waste Water P. 1 |500 mm~2, 000 mm
Level Switch
L.S-05 |Sludge Pond 1 |500 mm~2, 000 mm
Level Switch
Note:
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DOCUMENT TYTLE: STANDARD SKETCH DRAWINGS OF

WW.T. MAJOR EQUIPMENT

DOCUMENT NO. STD - CD - 20/50-01 REV. 0

PROJECT: THE STUDY ON INDUSTRIAL WASTE WATER

POLLUTION CONTROL IN

THE ARAB REPUBLIC OF EGYPT

CLIENT: JAPAN INTERNATIONAL COOPERATION AGENCY

INDUSTRIAL DEVELOPMENT STUDY DIVISION

CONSULTANT: CHIYODA DAMES AND MOORE CO.

CHIYODA CORPORATION

ISSUDED DATE: 1999. 10. 18

JICA CHCK'D | _TECH. | APPRD
SIGN
DATE

CONSULTANT DSGN_| CHCK'D | APPRD
SIGN £ | 70’ [ [ Jlap
DATE [ofle.7dod 14 2E A 99
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1. B

AtET#E 12 Mansoura Co. for Resins and Chemicals (LLF. MRS) (Z3HH 3 2 EExk
IR RO EARLEOED S, BREFABTIE DOV TERBRT 25D TH L, HEARZFIER
H & LT 1999 4F 11 ISR L 7Rl W TITo T a0s, — 8T 7+ E
floax b E2RY ANEEL 7,

2. TEVAMNv—3 375 bk Recommendable 75 v b

21 FEAML—=2a 7o b
(1) IHDEE
CTEVAM L=V a Y HEOBEKLIEEME L TEREE A ERT B0 THII
19994 10 A S HDOEETMRC L2 &0 3 LB S/,
CTEVAML= g I OREEETIEFRAETASEE M/M on June 2. 1999)
WK ENTWA,
1) IO R B2 ERTILEDH 5T
2) BRI ERN LR A7 LI L DR ENE 0T, VT FEED
TS BRI T3 2 1Y
3) BEAKALBEERGH OR%ET - Bz, EmEHICHEEN TH D 1LY
4) BEKAI R OB S ECHETRETH D00, T30 5 OMEI L WIHEFET
&35
5) BAE. MO FF—=2M5 LTV AEARENK 7O 27 PSEITR TRV
- BAFER T FEMLIRRITHOPD O, EROFNZHE L JICAREHA L VT
NEBOBHEORER, FEVA L= ar Ty NARETS 1 THERET 5,

(2) FEXA ML=V 3 VEKLEY AT 4

THHEALETFES AL L=Ya v Y A7 4 (UF, [YAF L) @, FROEHE
WETHLDTHD
-sz%AJdﬁ@&HWKMWQWT%OT\lyjfﬁﬁmi%“m<%&ﬁﬂ
THD

) F/XTAJ 7'J‘ b 7% D BEAMLBLEA S . HEFFEH A S TR 2 P CHETE L b 0
THD

~r/xTAJuz¢L@IM EHOREWIT 56 D THLLEL S\,

2.2 Recommendable 77 » b
AREIAY 1999 41 11 IR LB &RHa LT 20 7 FEI S RO L 9 & T
A Fﬁ%% 272,
(1) Lo 4BeK z LB G &5 2 BEARMLEL R Gl 2 3 it R & Th D
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(2) BUFAKRDAEZREE R, BREFENTVIOL T 7 MEAEBITERTRETH D

- BRRREHI BT AR OKE L BIRERA SN TV A RMEEICHBRLRL YT
MHEAZEED T TH o & b L L\ (Law 48/82 Underground Reservoir & Nile
Branches/Canals) %23 5 A5 AL TEHELTW5, .

- MRC I3 THAESH I N TWAS Rl (E Lawd8/82 Non Potable Surface Water

(Industrial) T& %,

3. EAEE

| kTR L7 TRk A ORI 55 & 556 L /A% Et Kﬂﬁfiw
LA T B R B A BT L HAEE R 5 47 o 7o (R L fo o 2 S 2
uﬁwﬁbo

()7a+x7u——+ (PFD)

QLY I=ZF) 7 7u—FALT7 554 (EFD)
(B)BELEX

DHEEHEDIIEK

(5) HLaaE # X

)f2F) A b, FtEFY A M, EEEY X b
(DEZE. HFEHgL L

4. THBOEEKRE

MRC L DOBEARFHE % A R-1 12R T,
T 70t ABEKIGEER M 24T ) T & 7 CHEKEICAE D | THA 083 T A~
MENTWn5B,

5. &Et&H

5.1 AL G BEAK

5.2

MRC TE P HHHE SN TV BT RTOBEA RS & T 5,
7REL. TREOKBEK (BEdE) BMEINETD

(1) Formaldehyde Plant Regeneration Waste

(2) Novolak Resin Solid Resin of Phenol Formaldehyde

ek 5 £ UHLHLK
WIS kT BNk, WHUK S E OBORIEAI % 26— LIS,
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# 1 Bk & BEKAKE
H H BE K LR K Tt H 1
Law 48/82*
BEK & [m®h] 20-40 Av. 30 ]
pH [ -] 6-7 6-9 6-9
SS [mg/L] 100 <1 <50
BOD [mg/L] 1,300 <20 <60
COD [mg/L) 2,400 <30 <100
5 [mg/L] 20 <1 <10
TDS [mg/L] 700 750 <2,000
7x/—)V [mg/L] 460 <0.005 <0.005
K im [ T] 35 - 40 30 - 32 <35

(7] *El . Non Potable Water (Industrial)

(HRET FIH]

(1) BKDEREBTE S (TDS) 23E S b A5,

‘SSE VNN

li{ﬁ/[ij- 5o

(2) 7 x /= VORGEEEEEIL 0.005mg/L & ) ik LWETSH 575, iEHRIC L 50%

BILLDERETHIENTES,

6. VAFARE

6.1 BEEAMIE S X5 L

’JMEﬁ%lt?‘ BER & M DK B Z MR T 2 L ) I T 570, LEOES &,

BN - EEE. B A2 EeER L TREY A7 4 (REZEOHEY) %

ul nf?—

L7z &T, Sedtdl e & omhnic

BISE T L 72 2 BBk (BEHD)
LD DEINT 550D, B LHEE

o Recommendable LS X F 43k (RITH-1 2HE),

(1) T fini AL 2

(2)— K43

(3) TR ALH

(4) =Lz

G5B ALE

i 2 3t

B — [ AG L

R AR [ B [ )

X—1

—

BEARMH Y A7 4070 —
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6.2 ALFREEE OB
(1) F%e4E
1) #Eek
K, KEOELRDLEEK, 5 VIIKE - KEVEE)THEEKEEE L TLHT 57
DIZ, Vo lZABREDKELRY 7 IR LKEOY—{LE X5,
Btz R T 2 - OMEED L ER EWOALEHET 5,
2) fhAR, LEtERMELR LY
(@MHRM, AR OFMMEETE, EREE T 5,
HoOMEE LTHK, a0 —F (WIFhbEERSFHERL), FRP.
g (RAF VA FE50%E) DHEH5, LHTOMLATETSH ) B THE
WEAMTE L, G TOMLYES ., fENTH L2 EOBMBETHEREE 5L (L
T B IC D W TR o
(bEN LTS (¥ —wlf#V) LT 5,
FENTER L., SBErS 4R E

()M O ReIL, W - 24 &
+5,
@HEaW&LT\ﬁ%%T#(%&*”%%& S OBBEEE (Tu 7, REE)
25,
3) JA%‘&&:@“ HH

AL T Tz Y o

( ) #ﬂiﬁzg?%
1) #¥uEE »
- BEAIZEREER T 0 L THEK T D7 5e ) E (SS) L #edEnli o3 L UM % SE4E4K (7
Oy z) & LT 8T 5,
CBRF SRR RSB SR (AT v V) BT B,
CBEKRPICHAEY OEE I CAE L EERE, Mk ERE I NAGE, H ATk
(SS) ﬁ‘yb‘a/m ﬁz%é@fﬁi’&ﬁ"‘) HCAZE T 5,
2) fEEk, zEt kiR
()L B 2T 1S, iU TEHAN . BEER M S % B,
(b) R4 . TLREHIE PITRIGAR S (TS — Vo x ) & L, bR 45,
@ﬁﬁ%mi FEHED RSN T 2 B (70 v 2 OAK) $5 5. R
(7 ay s okElE) F5305ET 5
(d)(U'B'Z o arid, % *B'Z’/J‘%‘ D fl]7§C 72 m*/m*/day = 3m’m*h & 3%
(e)FTiZliiid s » 7 #iHeg, w7 oD,
N axwa\ﬁkwk\Aiﬂﬁ%W PR DESME. Daet, #Ete
OEEFE L A0 QEARRB 2B TEEET D),
CEEA R AL ALSO)), 30 mg/L
*fiiz, L bgk (FeCly), KU KLT VI =7 4 (PAC) L ENH D
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- pH FR%H Ca(OH), 20 mg/L
i, FEY —% (NaOH). KEEV —% (Na,CO,) . £HIK (CaO) =&
- B FE&%#] Anion Polymer 0.3 mg/L
k72 SADERA - —DH 5B,
BERy o 0EER, 1AM ERFEINET 5,
3) GHENEEEZEE L 2HE
BEkb iR E (SS). MO B LUBEEZREEL LTFLTHEEN D
Do BEHWENSLEVIGE, WSPECHEL LR, BETO Y 7 2F L0 (M
PORIEEHESETRELZRET D) PEHTHD '
Il BENBREET %*ﬁmiﬁdﬂ’“dﬁ& EHY . Z%ﬂ(iﬁ&‘ N E DL VAT
HanrTwab,
BEAENLE L, BEHOBFHM - Kett, &%, AER, Az oS r 5
MRC THBEKDOUICIZEELBREENFENL TV S,

(3) EHHERERE
1) t¥ne
- Rk O F#Y (BOD % COD) %R ES OMEFETEENIC & ) B b L T
BETLLDOT, Eo5MTHER L MAEYOHE (7uy 7)) ZikBE TS 5%
T 5B, LEBITKDEELBEBN®D, |
AR LA T v VIZERBTHRICED, HIET 5, AT v VO—Eid,
iOmﬁkD“ﬁb KL, B IZBRLEODY v 7 F—~%kb,
2) fhik, xEtEMELRE
()IEHEEMIE R L L, BOD BREF X FRUEM & 95% TEXET T %,
bIEHEREB L, (o548, LB & TR M»rS %5
o FAIz iy sy — FELE L, #iE :;’réahéo
o RDOMPERZELD EKEZIEL ENL WDKK OEIEDLL % 5 DT, i
7)) = FEUZT D,
- BOD #IrAfTid, "f’ﬁﬂ,“'m % 0.5kg-BOD/m®/day & ¥ %,
o SMEDOERIL, H(&kﬂfﬁim&ﬁm%ﬁ%4ﬁwﬁt?
- AR OTE T (ﬁ’:f)";l_B BT HEFEFIRE 2mg/Las O U_}:L& 559
IR EWGA L,
(QIE A MRS (NIT Y — VAR FY) &L, #EICEET 5,
- KA AT, FEHEIY % 24 mPm¥day = 1 m?/m*h & ¥ 5,
CEBIGIRIIE, WAKICH L THEEHEY 2 25% & D,

()M iktiiz s v, H#IEHE, TR T oD,
AR ELZE RO N7 T T ORI L Twnwd & STy L EENY 4
FTicohzxs 3%

BOD: N(%i3t )asT N: P(¥9) A)as T-P = 100: 5: 1
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~¥ﬂay7@@§m1ﬁmﬁ%ﬁm&¢ao

OFXFEE (BFE. VA) OREEXZEEL T, 2. AZPES. FUEWPES. &
(%H’J&Taa@'ﬁuu WMTX5L95123 5,
- &% JR#E CONH,), 110mg/L (#)
- 0 A . #ER HPO, 30 mg/L (&%)

3) FHEENERE T EA S

QEWIEEE L Cid, PR &R AEE (BEZLEELEY) &3
B, HBEIIBEKT OB IR NEVEEK (8 1,000~%L 10,000mg/L)
SNbH, REEKIZ BODL,300mg/L TH A6, FRMELEEr@HTS

MR A ALIEEE LT, HHHERE, #Hd - 5. ﬁméﬁﬁ&t&éﬁ
bok bERELDEEY, NEMOD DEEFESHRELHRAT S, &k, LH
BZL R VTEHREKOMIITIZ, WH WD T - & ﬁ@#aﬁéﬂfw5#
SRETSM:, MM, HRM L SRR —H—D ) 9N PH D10, EEr gt
L7zvy,

(4) »BEE
1) #dE .
WEDHEEY. FFIC7 2/ — VERERET L OICIESRWAEEE > XBET 5,
FEWIZLDEE) REDL EEHROREFRNDVHES NS, THEB 7 DiEME
REEDUEARFIZETNLZEDOBRFFEHHE L THABRE R &ET S,
2) fhHk, EREtEuEL L
(a)fs 2 @ DAk
- JAAR M E Al (RIS — VLR ¥ 2 ikdE)
- BB, BITE R RS CEER D o E DR TR e 5,
O IKRTFEEEAZTT VAT AN (R CBIPORLIIBETD
FEOKER HEDNSV) TUYASH A b ELEBIZ, FEONSW (BEOK
EV) BETRBIILT (TEA8) THHRTABT A2 LT, 288EY# T,
BBk 2 BT A EATE D |
- B 33 (1 T
(b) A # 12, BEKRLEL Tl AEHEN) 7 180m%/m¥day =7.5m*/m¥h % fEHt & § 5,
()3 DA #Megxid, 2T (28R Lk Ik ks 5
PRI 1 B (18~24 R]) 21, =7 Y A8 4 ~—12& ) EWMIZH
fjTirhbirs
HMDTGHB RS MANO SR 2N L 23Rk L) FHTHRTE D &
DIEEETT S
(@Hm&mttf avy uwa6;mm\ﬁm%mm\ﬁmﬂy7\7U7ﬁ
R EALD,
3) B P % it L7z B
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HBEEE R BEKP OFEY (SS5~30mg/L) *BET 2 o & b f#L THEHEH,
RN HETH Y EERKTAEZEORTREE L TR THAINSE Z LN E 0,

(5) EHREARE
1) #E
ﬁﬁz‘% (BOD. ##(2COD), ®BEZL E2PEBRET AR B HETHH D, W&
ICBRFD D D ‘]&%7375’1&??5 ¥ &z (BABFAETRE) Leidiudz
C;tc‘ﬂf’&b HHE R < D <o MRC THFEADHE, BOD, COD & ) ik
THEETH LR EINTwE 72/ — v HEELTIUET 200580 TH 5,

2) fHEk. akEtidEn &
(a)TE M IR TR % B Ok
- SRAR B R (NE Y — VTR ¥ 2 kd)
- JEHK
RLRTERE I % F L 7 E R
B ERDOMIZTHENR A D 5 A5, HEVHEC, EISE S, &FY., AHEEICE
LTWABEERET 5,
CEE 2% (BHIE LTEHAEIERY S)
(b)E/KEE L, BEHEM % 360m*/m*/day =15m*m*h & 3 5,
%@ﬁ@@\%ﬁﬁiﬁloﬁk?éo
(CTEMRB IIAUHAET BV THE%RT 5,
VR 36~ 48 I 1 [E, P —4 Y AF A ¥ -2 L hEHWICHE TITDbN
Lo AMOENNR VS, EAMMOEHRICL Y FEHTHHRTEZ L L) I105%E
T 5,
(TEFIZIZ, ABREEOEREZMPVHVLNS,
eRAEFREIIDET LziEtixkid, 27 i1 E, #HLWidthr &KW 5, BERtER
FHEAELICIEL, BELTLS I, '
3) EMRWAESE X EE L -
MEDOHFED. f}” 172 ) =V OPAERFIEN TR e SR L L TR RIS
HEE BT

(6) TGS

1) e
ATy VOROEMEEIT BB L Z 0.5~2.0% Tiliv, &2 TiHkigRi¥i (27
vy rh =) Tl L KO TR L DETE LT 2, OIS L D 1AL
WL 5 DA — X OFER T Z A L, SOICRAE LToldhw25smig s 2 b,
FAEO MR TIEA T &%( o BEAKEE L BRI LTS D
) “’kﬁ 32%14;«.1,& AN

[{'&mac(>v7+—ﬂ
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@ v 7 F—0fEE
- FIAREIME R (NS — VR ¥ o)
PRSI ER (L —%) H X |
S 1%
O)HE T 55T, SEELBREEDS LEHHEREBILEED L DFEIRTH S,
EFHMEaF X, FH¥N % 60kg/m*day &F 5,
[BirAcH]
(a) Bk B AR .
- RIS RTRLE L BERR
CHE AT UL RARF— LB
S 13
MYWLHEFEN L, HROMHEIZ 1 H, BF 6B TUHTE 2 X ) EE TS,
OBKZEDBIAR T — F ERFIL, —RRICERE L TORIRCHSTHEE %25 85%LL
F (150kg-SSm*Ll L) &35,
(e vERL )
@BKEBEDOBAREL LT, PEOEEEY LT 57010, BEREZRNT 5,
OFAER RO TAFENES . HIRCPES. ﬁ’*"(ﬁé’J?&: S FEER (A F A
VRINLFTAUER) BEAT S,
OFERM . 5o, BEE EEALT
3) Yv o, wloETEEL-EE
@RKEOHR*ENSHEANTIRGET 2 HEE LTIE, BEHEE (v o+ —)
Lo bb—fT, ZHURDLES L HiEE RV,
OBAEEIIZ, HOSTEERDIEID, 74NV =T VA, BHESL@EE, A7) Y74
WE = EHb, bobt b3y FTHIRWDE S, KW TIRESED D 5 ik
e L Ta b m#mrEE L7,

(7) WaGEHEELMmkEr
1) TRz
@BiLTAZE (Sub-station) A4 v FFT7H5 14: Lif (380V-ACx3 48 x50HZ)
UL LKL it S BN O TR ZE i) 5 TR, ZLge$ TRMT %,
b &R EDE—F —~d, BEMR» S5 MCC (Motor Control Center) Z#tH L
THHr—7 0 (380V-AC) ZHECHT 5 (HLEFMEIZH),
(HIIZF B &k, BERZM L T220V-AC 7y — 7 IV EL# T 5
(AEFEOTLHEIZ 380V, 3 #Ml, 50 14 7 LV Th D
()AL ek &, MYLHEERIT2
(f) KRB DWTIE, BEARRI NG 2322 V\W) WARE T T, I & v kit - ke
LENDLbDETH
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2) EhEikfi '
(QBEKUHEL AT s Z I P RET SR L E L, f5/RET. R8st BHEt, v —7
VAZA =L ER BT RIBERESTREE T 5,
(b)FTEsE~IE, LERS. PRETEHRLEHL THE S — 70 (220V-AC)., 557
— 7 -(24V-DC) % BE#HT 5,
) BERE A IIFT M ER CEHIT 5
(dEAEE \ﬁ%&gdﬁﬁ'ﬁ%ﬁﬁﬂé®%ﬁmTéo

7. EXRREF EORRR

7.1 FZEST

(1) BERKAHERII—MEBRVWTREMIZET S, ,

(2) #2:, BOE. shesfid. S RTELEE L CHM, RELXFTHET 5,
(3) BEAMEZMmHXIE, RS (EXXS) & LT#&ENd %,

7.2 YL HIH

(l)%Kﬂ@%m@\E@%OEiﬁ&quﬁTéo

(2) ¥EEET 2R TI2E, 1BOTHEy T2 LET

(3) Ry v DESIE, Ewtbflﬂﬁﬁt?é

(4) BEARLERZMEIE= 1013, B8 (EiEHBE). BRE. BHHME. M L,
Oy = NV—54h, TEEREXHET 5,

(5) BHOHEILIE, TiRDoHgir ExiE{,

1) StEBRe:, AW

2) pH A— ¥ — BAMERERT. @EEt. Koati &

3) SR

4) Ty TERR NI ARERE

8. RANFH

8.1 B i e AR (BEH) o7
BEAMERZR G O LM 2 % 2 % & | TRC 2 IO BEAIHRBHITHEE L . BEAFR AN
RAZELZVEHIIT D, TNODEEHIT, BHOBEFZZET L2 &b Lo, BE
REORA T E T BBEENF TS L L)Y 5 ttL RATOYEE, K17
Fa—7 &&Lh%W#prtamKLT#baﬁ

8 A ?lll JL U —#_} E )'EZKV/{);:(}'I_E;\T I‘]” "LHI,

mﬂftﬂff@4h%ﬂx®uw2%m(ﬂWA?WTLF7//b@ﬁ4ﬁﬂ&7
— AW L T IVTFE KO Novolak Resin Solid Resin) Z ER\W7:2 & T, ¥4l

BD-10



SOEREMME (R~ >y, 72/ —%E) OFRICLZKEHFEOESEIEVD
DEEZ D,

FBEE I L A REIBEOTENDS D L2HEE. AL ) hFEVNELN S,
(1) ZEBHEOM Y ICEHETTHRAT 5,
(2) FFHA BRI LT, $FR 7 A 2 R4 I RBHIFORIEZER DO —EF & L THHIT %,
(3) MR EICL 2R, TARGZELEZ LN DLPEHERI TRV,

8.3 TDS (&R D)
Law48/82 Non Potable Surface Water (Industrial) TiZ TDS ?##E(E 2,000mg/L T |
b, B 2 BEAKDSEEC X Y EFE, AHIKO TDS 750mg/L & 7% 5 O TREIZZ WV b
DEZEZ LD, o

8.4 HADRL I
ARG AT OKIRD 63 12 6> L0 BIRAAUL LWL ELEN DS (3504
Tt?&)ﬂ&&%f THRLE— (BR) DHETHL,G, £EOEIAMED b
55 AKEEN, ETRAERELTOAEROREL M RPLEND,

8.5 FIELAY

Fm®m§\ BB REDP o720, &, BORLLEKT GHOETUET L6,
E LR AT 72 I RS E T b, BRTK & T NEED OBEIER

k%w#\@ﬁMT Bl TV OB EELTHEOLNELELDTHL, L

WEKDB G A~8EHEEx L 260 — KN THh S

9. FEREHEHIOWT

ARATIZ., B OBEKE, BAKEREOFE I Z LI, Thlr oS/l 7—
y FHEIT L TCREI SR ik L DB L R O AR 2 R L 25D TH b,
ZOFRET TG, IFROBEKUHEEMEETOZE IR L TH S ),

Tk, AR m%iU”mﬂm‘&@&ET%\LWMW@&%% IEh R ENRD
BEARDAKG B & UTRIRDZAL T 2 W et Sk X2 v oo © FEMSITBERAMLER R i 2 3k ¥ 5
BUTIE, SO TR S NIRRT OHRAFOFT TMAT LI LEEAMYTHH, §
b, b el R T H KA T Fi ki Lol A R R R OMGIE. BB EATV, £ D
T — Z I T W TITE DO MEGE DS T & B BEALEY 2 i o0 3R T SEMiaZat 2179 &
EDATRTH S,

Lo Ty AR THM L 72 IEARRGTZ DN T JE/MLFJ'”A!HJ DTG
AL F DFEARMIEEAT OTETRICDWTREET 5 b O TV
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