centrated wastewater 1s transported to the treatment facility.
At the facility, the concentrated wastewater goes through coagu-
lation and sedimentation process and then undergoes the activated
sludge treatment process. Any sludge separated is 1incinerated
and the ashes are placed 1n a pit. Diluted wastewater separated
at eéch factory goes through the neutréliZation process within
the factory and is discharged into rivers. At the rivers whére
diluted water is discharged into, the aforesaid automatic measur -
ing and recording device for COD and wastewater is installed.

The flowchart for the whole process materialized at Nishi-
waki Treatment Facility (Centralt treatment facilitiy) is given
in Figure 2.1.2. The facility is operated by the staff of the
Coopérative. : -

The flowchart for the whole process'practiced at the waste-
water treatment workshop located in each company outside the city
is shown in Flowchart 2.1.83. Each workéhop has its own method of
process similar to one another.

Nishiwaki Treatment Facility has capacity to treat waste-

3

water up to 2,780mY per day; however, the most recent amount of

3

wastewater treated is 2,200m> per day.

(2) Quality of wastewater and treated water

The quality of wastewater and treated water is shown in
Table2.1.2. |

"The Regulations on Special Measures for the Preservation of
the Environment of Seto-naikai" provide that the concentration
control wvalue for COD shall be 70mg per 1liter and the arecawide
total pollution load control value shall be:

The table proves that at present there is more room for both
concentration and pollution weight to grow.

2.2 TFukui -Prefecture Dyeing Industrial Cooperative, Tookoo
Treatment Plant

2.2.1 Outline of the Cooperative

618
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Table 2.1.2 Quaiity of wastewater and treated water

{Hyogo pref. textile dyeing industrial enterprise cooperative)

pll SS cop BOD
Waste water 10 - 11 20 - 30 400 300
Treated water 7.5-8.0 L 50 5
Total amount - - 110kg/day -
Noie: I. Unit used for quality of water is [mg/1], except one for pil.

2. Total amount is calculated with multiplication of treated

water and 2200m/day.
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Fukul Prefecture Dyeing Industrial Cooperative consists of
five (5) dyeing factorles situated in an industrial estate in
Sabae City, Fukui Prefecture.

Originally, this are was a district chiefly Tor the dyeing
of silk fabrics; however, the dyeing of synthetic fibers has been
the main industrial practice for the last thirty (30) years. All
. the companies belonging to the Cooperative are dedicated to the
dyeing of synthetic fabrics.

Any wastewater produced by the cooperative member companies
is collected and treated jointly by all the member firms.

A brief of the Tactories éssociated with the Cooperative 1is
given in Table 2.2.1.

2.2.2 Service Water and Wastewater

This area 1s supplied with industrial water, and, every
office uses industrial water. Large-scale offices, however, are
obliged to pump up water from their own wells because the amount
of water available is insufficient. underground water is of poor
quality, and, thus, is used after the removal of iron substances.

Joint wastewater treatment work has been performed according

to plan ever since the Cooperative's complex was completed.
2.2.3 Cooperative Treatment of Wastewater
(1) Management

The central wastewater treatment facilities described above
are all comnunal facilities for the treatment of 1ndustrial
wastewater operated by privately-owned corporations. Criteria
for dischargeable wastewater conform to the same regulations as
those Tfor private corporations. Nevertheless, the treatment
facility at Fukui Prefecture Dyeing Industrial Cooperative is
established as a sewage treatment plant for specially deslgnated
public drains, similar to the case with "Bisai Special Public
Sewage Treatment Plant" described in 2.3. below. (As for "Spe-
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Table 2.2.1 Outline of work shops

(Fukui pref. dyeing industrial enterprise cooperative)

No Capital of the | Number of Anount of
enterprise cmplovees drainage
(¥1, 000) {m /day)

1 200, 000 450 7, 000

2 10G, 000 150 1,200

3 45, 000 80 1,050

4 - 26 50

5 — - 120

Total 9,420

Notice: (~) in column of "capital of enterprise” and

"number of employees” are unknown data.




cially Designated Public Drailnage" 1is explained hereinafter in
"2.3. Bisai Special Public Sewage Treatment Plant.")

According to the "prefectural regulations,” numerical-value-
wise, criteria for dischargeable wastewater for sewge treatment
bplants are severer than those for dyeing factories; however, the
same criteria apply to this treatment plant under regional cir-
cumstances.

This wastewater treatment plant 1is under the control of
Sabae City's municipal sewage section. The maintenance and

operation of the plant, however, is taken charge of by the coop-
erative staff.

{2) Capaclty of treatment

This wastewater terminal facility has capacity to process
12,000m3 of wastewater per day. The actual amount of wastewater
treated at present is 10,000m3 per day which is the entire quan-
tity of the five (5) companies' wastewater.

(3) Method of treatment

Wastewater produced by the aforementioned five (5} different
factories 1s collected and goes through a biological removal
process and coagulation process and then is discharged inte
rivers.

Biological removal is based on a contact aeration method,
that is to say, filling up an aeration tank with some one-centi-
meter-in-diameter particles (pieces of stones), and coagulation
process is a packaged method for coagulation and sedimentation
using PAC and polymer coagulant.

Deposited sludge undergoes the dehydration process using a
belt press within the treatment plant. The amount of sludge
generated is five (5) tons or thereabouts per day.

(4) Quality of wastewater and treated water



The quality of wastewater and treated water 1is shown in
Table 2.2.2.

2.3 Bisal Special Public Sewage Treatment Plant
2.3.1 OQutline

Public drainage is designed to treat scwage collected from
towns and cities while specially designated public drainage 1is
used for the treatment of wastewater collected chiefly from
factories. To avoid contamination, the.operation and management
of the sewage treatment plant should be taken charge of by the
cooperative members in principle.

Bisai district is proud of its largest production of woolen
Fabries, and two hundred (200) companies specializing in textile,
dyeing and related business spreading over this district. Most
of these companies are small- or medium -sized enterprises, which
had been attributable to the poor wastewater treatment perform-
ance, resulting in contaminated rivers in the vicinity.

In 1961, a sewage control association was finally organized
comprising two (2) cities including Bisai City and one (1) town.
In 1970, treatment facilities 1Including the sewage treatment
plants were completed and therewlth the specially designated
public drainage system materialized.

120 offices are covered by the Bisal Special Public Sewage
Treatment Plant, and the pipes extend 58 kilometers away, and tThe
water catchment space area is 2,600 hectares.

2.3.2 Sewage Treatment Terminal
A profile of the sewage treatment plant 1s as Tollows:
Location: Hagiwara-cho, Ichinomiya City, Aichi Prefecture
Treatment Capacity: 100, 000m3/day

Number Of'Factories in Treatment Business: About 120

Method of Treatment: Activated sludge method
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Table 2.2.2 Quality of waste water and treated water

{Fukui pref.

dycing Industrial enterprise cooperative)

pl SS CoD BOD  Transparcncy
Waste water 10 - 1t 50 - 70 180 300 -
Treated water 7.0 10 50 30 More than

30em

Targeted figures | 5.8 - 8;6 15 - 40 More than
of the treated J0em
water
Note: Unit used for quality of water are all [mg/1] except pll and

transpareancy.
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Sludge Treatment: Dehydration and Incineration of sludge
(multiple~hearth furnacc)

The whole treatment process is shown in Figure 2.3.1. The
layout of devices installed is shown in Figure 2.3.2.

2.3.3 Water Quality

The quality of wastewater and treated water is shown in
Table 2.3.1,

* % % %* % * * ¥ % * % ¥* * # % #* % W% LE R ]
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Table 2.3.1 Quality of waste water and treated water

(Bisai district special public sewerage)

pll 3§ ¢oD BOD Transparency
Wasiec water 8§ -9 100 160 160 Sem
Ticated water .0 25 65 8 l5cm
Effluent 5.8 - 8.5 70 - 20 -
standard
Note: Unit used for quality of water is [mg/1], exceépt dne for transparcney.



VII. Appendixes






Appendix 1: Survey for the Introduction of the Optimum System
1. Outiine

The fTigure bhelow shows the procedure for conducting a
survey in order to introduce the optimum system of wastewater

treatmeht/reclamation into a factory or an industrial estate. The

procedure is described in the following steps.

Fig. Survey Procedure for the Introduction of the Optimum System

IStep 1: Understanding the background and objectl

'

Step 2: SurVey of the actual state of the usage

of industrial water

y
Step 3: Study of measures for reducing thequantity

of waste water

{Step 4: Study of the wastewater treatment system J

IStep 5: Study of the wastewater reclamation systeﬁ]

!

[Step 6: Implementation of conceptional designing

4
[Step 7+ Study of economic aspectsl

[Step 8: Evaluation of the systemsl

To conduct the survey in the right direction, it is impor-
tant to clarify the background and object of introducing the
optimum system. In general, the background and object may be one
or more of the following matters,.



(1) Improvement of the existing waste water treatment system .

If, for example, effluent standards become stricter or the
amount of wastewater becomes greater, some measures must be taken
to imprbve the system.

(2) Establishment of a new wastewater treatment system

The wastewater treatment system may be newly constructed.

{(3) Reduction of the use of water or discharge of waste
water

There are some objectives for this items. For example, the
water supply may not catch up with the increase of manufacturing.
activities, the water supply may decrease owing to a drought, the
pumping of water may have to be reduced because of subsidence,
or environmental protection may make it necessary to limit the
discharge of wastewater.

(4) Necessity of planning in case the amount of water use or dis-
charge is limited

In the area where a factory or an industrial estate is newly
constructed, there may be certain restriction on the use of water
(or discharge of wastewater). In such a case, the pianning for
water use/discharge must be established pursuant to the restric-
tion.

3. Step 2: Survey of the actual state of usage of industrial
water

In introducing the optimum system, it is of utmost impor-
tance to understand how industrial water is used in the factory
or the industrial estate. Even state-of-the-art technology may
not work if the target i1Is not clearly defined. To understand the
actual state, such methods as (1) questionnaires (2). Visiting
survey (3) water quantity measurement and (4) water quality
measurement may be employed, each of which is explained in the



following.
(1) Questionnaires

Questionnaires provide the basis of the survey and relative-
1y easy to carry out. The questionnaires used in our survey (for
plating factories and dyeing factories) are shown in "2. Refer-

ence Materials".
(2) Visiting survey

The wvisiting survey makes it possible to reconfirm the
answers to questionnaires and, more importantly, cover those
matters which were not included in the questionnaires. Informa-
tion directly obtained from the staff of a factory is more valu-

able than the information on paper.
(3) Water gquantity measurement

Iin order to achleve a water balance in the whole factory, it
is necessary to know the amount of water used in each section of
the factory. Since the use of water varies from time to time,
long term data should be obtaind. If no long-term data is avail-
able, measurements should be taken by choosing certain points.
This being the case, fluctuations over time should be taken into

account in interpreting the'results of the measurements.
(4) Water gquality measurement

in order to plan the wastewater treatment and water reclama-
tion systems, it is necessary to know the gualities of sSupply
water and waste water, While the qualities of supply water are
uniform for the most part, those of wastewater vary greatly from
time to time. So, as is the case for the water quantity measure-
ment, long-term data should be used. If no long-term data is
available and hence measurements are taken, fluctuations over
time should be taken into account,.



4, Step 3: Study of measures for reducing the quantity of waste-
water

On the bhaslis of the survey of the actual use of industrial
water, measures should be established to reduce the amount of
waste water. Possible measures are described in "3.2 Measurés for
reducing the waste water quantity"” in "II. Plating Industrial
Estate” and "IIl. Dyeing Industrial Estate".

5. Step 4: Study of the wastewaler treatment system

On the basis of the conditions (gquntity, quality, etc.)
resulting from the measures to reduce the amount of waste water,
the. optimum waste water treatment system should be planned. The
method for the planning is shown in 3.3 of "II. Plating Industri-
al Estate" and "ITT. Dyeing Industrial Estate". Also, the guilde-
lines stated there include basic considerations for planning the
waste water treatment system.

6. Step 5: Study of the wastewater reclamation system

Where the reclamation system 1s required, the optimum system
should be planned in the manner similar to Step 4 above. The
method for the planning is shown in 3.4 of "II. Plating Industri-
al Estate" and "III._Dyéing industrial Estate", Also, the guide-
lines stated there include baslc considerations for planning the
waste water reclamation system.

7. Step 6: Implementation of conceptional designing
The optimum system having been selected, 1its conception
should be designed. The examples are shown in 3.5 of "II. Plating

Industrial Estate” and "I11I. Dyeing Industrial Estate".

8. Step 7: Study of economic aspects



On the basis of the conceptional design, construction costs,
running costs and other economic factors should be studied.
Examples are shown in 3.6 of "II. Plating Industrial Estate" and
"III. Dyeing Industrial Estate".

9. Step 8: Evaluation of the systems

Mmethods of system evaluation differ according to the alm of
each system. Sinbe the technical evaluations are mostly made in
the Step 4 and 5, the main task at this stage will be the econom-
ic evaluation. Examples of financial/economic analysis are
shown in 4 of "II. Plating Industrial Estate" and "III. Dyveing
Industrial Estate”.

When the central wastewater treatment plant is an independ-
ent business entity, it is not hard to apply financial analysis.
However, as shown in the examples, economic analysis for poliu-
tion prevention systems is very difficult because there are no
established methods. If the Tinancial analysis shows the sound-

ness of the proposed system, it may be regarded as a good SyStem.
10. Organizational Aspects of the Survey

To conduct a survey of this kind, the following organizaions

and experts are needed.
(1) Staff for arranging and summarising the survey

The task of such staff is to plan the survey and lead its
implementation. The staff may not be specialized in some particu-
lar field, but must have wide-ranging knowledge about manufactur-
ing processes, use of industrial water, wastewater treatment and

the like.

(2) Experts for manufacturing processes and the use of indus-

trial water

Such experts engage themselves In Sstep 2 (i.e. survey of

T-3



the actual state of usage of Industrial water) and Step 3 (i.e.
-study of measures for feduéing the quntity of wastewater ).
These steps require a specialized knowledge of each manufacturing
process and the use of water in 1it.

(3) Experts (or a specialized company) for wastewater
treatment technology

The task of such experts (or a specialized company) is to
carry out Step 4 - 7, which make up the main part of the survey.
Since these steps require a large amount of work, organizational
capacity must aliso be large.

(4) Experts Tor financial and economic analysis

As mentioned above, the task of Step 8 is mainly economic
analysis, and hence such experts are needed.-

(5) Remarks

As for Step 2 (3) (i.e. water quantity measurement), al-
though it is desirable for experienced persons to carry it
out,this can be done by inexperienced persons 1if they are given
some training.

As Tor Step 2 (4) (i.e. water quality measurement), it is
more practical to subcontract the task to a specialized company,
so no experts 1n this field are required in the survey.

Among the experts listed above, those mentioned in (3) and
(4) are relatively easy to find, but the fact that those men-
tioned in (1) and (2) may not be so readily aVailable, which
should be taken into account in preparing the survey.



Appendix 2 Reference Materials

{1) Questionnaire for Plating Works

(2) Questionnaire fTor Dyeing Works

{(3) Study of Wastewater Treatment for PPlating Works - prepared
by Mr. Xyoo-ok Cho, President of Sam Dong Industrial Co.,
Ltd.

(4} Daily Working Report of Central Wastewater Treatment Plant in
Dyeing Industrial Estate (Example)

{5) New Technologies Using Bacteria Enzymes for the Dyeing Waste

water Treatment

{8) Flnancial Sources for Development of Wastewater Treatment

Facilities in Japan

(7) Tax Incentives in Japan






(Plating Works)

C#:

F#:

QUESTIONNATIRE

FOR
THE STUDY
on

INDUSTRIAYL WASTE WATER TREATMENT

AND

RECYCLING PROJECT

by

THE REPUBLIC OF KOREA

{DRAFT}

MARCH 1991
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AND
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1. Outlines of Company and Factory

1.1 Company

A,

B,

Name: -

Capital:

1.2 Factory

o 0w >

[ T I

K.

Name :

Thousand Won

Address:

Télephone:

Annual Amount of Shipment *1:

Million Won

Total Area of Factory *2: _ m

Total Area of Building: _ m?

Total Number of Workers:

Average Daily Working Hour *3: { } hours/day
Annual Working Day *4: { ) dafs/year

Product Shipment

Name of Main
Product

Annual Quantity of
Production in 1990
{ } *5

Annual Quantity of
Shipment (mil W)

Special Notes on Operation and

Others in 1990:

T-10



B#
1.3 Person to Contact related to this Study

Name:

Title:

Notes:

*1: Please fill in actual guantity of shipment from January to
December in 1990 :

If difficult, please fill in guantity of shipment in recent
one year.

*2: Please fill in total area including plant, dormitory and
company house,
*3 and *4: Please fill in date in 1980.
If operation in 1990 was different from normal year,
please fill in data in normal year in { ).

*5: Please fill in unit such as unit, ton, kg, m®, m® and others.

T—11



2. Kind of plating

Please itemige your plating process and preducts according to the folling

list and mark @ to the main one and O to the secondary one.

Und I5nc Copper Wickel - threnius silvar { fold Folbers
non sulfric |diphos- {pon elact- Ssultric {non elect- bard
cyanfds | eranide |others | cyanids acld phats Tolytic athers | ackd ralytic wthers | chromiuva [ Chrosiun | othors
Articles tatb bath tath dath balh bath bath bath tath batd

Cie paris

fracishon
schine parts

Oliiciat
sichine Rris

Electronie
rachine parts
Eleciric
picking parts
bullding
waterials

A Ties

lscellanous
faeds

3. Materials for plating
Please write @ nmaterials, @ shape, @ surface area of products,

@ producting capacity in accordance with following classifiation.

Classiication
o4 Ple.ﬁqg}to O @ : @ @

T—12



4. Chemicals

Please write main ingredients of the chmicals using now.

nain _ingredients of chemicals

Chemicals

Xain ingredients

toncentration or Content

{example)

bright dip

hydrochloric acid

supply a<cording Lo coasgmplion

zine plating

zinc cyanide

caustic soda

control by R rate(2/%}

control by R rate(2/W)

6 (1)
s (1) |
3.5 (1)

40 (kg/m?)
73 (ke/mY)
12 (kesmd) |

T—-13



in layout

t, and

Note

equipnen

Specification

714

5. Specification of main machines and equipments, and outline of plant

layout

Please write specification and role of nmain

drawing please show water piping (fresh water, waste water etc.). You may

Quantity

S S [

T"""_"'W""_‘_“'“""""""""""""""'""""'"_

. T

Name

No

show us copies of item, if you have existing layout drawings.

2

3

] T e e T I s [T R I e e

4

5

6

7

8

{ [ [ N | [ [ T [ [T Lo i
[ Ot N e N O HN AR SN VY RN R
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“Exanple” . You may

ite pretreatment of water, and

blockdiagram. And please wur

Please draw blockdiagranm of your production process and indicate the
occurence 1n

8. Production process blockdiagram and place of waste water occurence
place of water use (industrial water, well water etc.) and waste water

recycling system whitch operating now, referring to
show us coples of them if you have existing drawing.
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7. Method of water washing

Please mark @ to the method of water washing (include effective use of

water) adopting now at the corresponding method. And put using place in

parenthesis
(1)Batch systen ( ) (2)Single stage system ( )
VLeI‘ vashing reCovery - —— waler
yater vashiit -
,"_' é‘ ; 1
171 ; / cashi
fnc bath | 7 - nickel [ gater vasbinz
Zlne balh, {/ . {plating =
M . {—n vaste valcr
(3)Countercurrent multistage (4)}Batchwise countercurrent multistage
systen ( ) systen ( )
vater vashin vater vashin
recoiiry Ty?—- katep TSCOVErY m vater
4 0 i\ [Q] [g]\l
. 1 P I
zin¢ bath ! .
R /M
L... vasie vater nickel bath I 4+ electrolytic recovery
(5)Countercurrent multistage {6)Countecurrent multistage added
added spray system ion exchange systenm
. vater vashing vater, i
chreniva Tecovesy “vater vater vashing 1eh exchange
bath | o \f_\ olofn \J recovery Wr\ ]
1k LN A S, )
E C%PPG]‘
Bth
éﬂi’“ {‘_.. uaste wvatar ] L ]

¥asls vater

(7)Ion exchange added concentrating (8)Countercurrent multistage added

recovery system {( ) reverse osmosis systen ( )
. waker
viter washling #ater
fon axchange Jeater washinz ' desalled vater
recoverl
[ AN R ) $ANIE T
chromlus 7 R v VN
: copper {ROJ
bat bath
T}
| S
L waste water T M’:Mﬂm

con_ccnl
ratjon’

(3)0thers ( )

117



8. Present situation of industrial water and waste water
Please mark O at the number of coresponding item, and write

explanation in parenthsis if necessary.

1) Stfeam source: 1. shortage 2. proper 3. enough
reason : 1. shortage of stream source —» 1.1 steadily

1.2 seasonal
1.3 sometimes

2. rapidly increase of water use
3. others ( )

2) Quality: 1. no problem -2. probler remains - 2.1 steadily

2.2 seasonal
2.3 sometimes

La water quality presend a problem
1. 88 or turbidity 2. COD or BOD

3. hardness 4, chlorine ion
5. Fe 6. Si 7. others ( )
3) Reuse:
(D Bring into operation: 1., stream source insufficient
(or intending) 2. high cost of water
Reason | 3. high cost of waste water treatment

4. energy saving
5. economical
6. others
(» Not bring into operatien: 1. enough streaw source
Reason 2. low cost df water
3. low cost of waste water treatment
4. energy saving
5. economical

6. others
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9, Other opinion on water supply and waste water treatment.

718
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1,

Outlines

1.7 Company

A,

B.

Name:

F#:

of Company and Factory

Capital:

1.2 Factory

A,

B.

K.

Name:

Thousand Won

Address:

Telephone:

Annual Amount of Shipment *1:
Total Area of Factory *2:
Total Area of Building:

Total Numbér of Workers:
Avefage Daily Working Hour *3:

Annual Working Day *4: (

Million Won

{ ) hours/day

} days/year

Product Shipment

Name of Main
Product

Annual Quantity of
Production in 1990
( ) *5

Annual Quantity of
Shipment {(mil W)

Special Notes on Operation and

Others in 1990:

722



T
1.3 Person to Contact related to this Study

Name:

Title:

Notes:

Please fill in actual gquantity of shipment from January to
December in 19920

*7 =

.

If difficult, please fill in guantity of shipment in recent
one year.

*2: Please fill in total area including plant, dormitory and
company house.

*3 and *4:; Please fill in date in 1990. .
If operation in 1990 was different from normal year,
please f£ill in data in normal year in ({ ).

*5: Please fill in unit such as unit, ton, kg, m®*, m® and otheres.
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8, Quantity and kind of raw materials, chemicals,
and uxilliarles,
(Please entry "A” at the notes if vyou will use. )
1) Raw material
Kind Form Quantity {ton/month) Notes
Olraw fiber
O cotton Ojraw Yarn
Oltextile
OQlraw fiber
QO wool Ofraw Yarn
Oltextile
Ofraw fiber
O Oflraw Yarn
Oitextile
O|lraw fiber
O O|lraw Yarn
Oltextile
Olraw fiber
O Ofraw ¥Yarn
Oitextile
Olraw fiber
O O|lraw Yarn
O|ltextile
O|raw fiber
G Olraw Yarn
Oltextile
Olraw fiber
O Q| raw Yarn
Oltextile
O|raw fiber
O Oflraw Yarn
Ojtextile
O|raw fiber
O Oflraw varn
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2YChemicalseAuxiliaries

Principal ‘
Name ingredients|Quantityl|Concentration|[Process|Notes

component number

caustic

soda

surfactant

bleaching

agent

Notes ! Please entry the same pProcess number as the process

number of " 2. Outline of dyeing process"”

_Example : A-—38 7 —26




4. Flow Diagram of Water Supply and Waste Discharge
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6. Drawing of Factory Layout

Please draw drawing of your factory layout that shows places
-where water is used, referring to page 10,

If you have drawing, please indicate places where water is
used,

Please use same number as the Item 5.
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Drawing of Factory Layout
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7. Quality of Fresh Water

If you have analysis data of fresh water, please complete the
table below:

Water Source (please check following items)

1. Water Works 2, Well 3. River 4, Others
Items Raw Water|After Treatment
Temperature {°C)

Turbidity (%)

pH (-)

COD by Mn or Cr {mg/1)

Alkalinity {mg/1)

Total Hardness {mg/1)

Chroline Ion (mg/1)

Total Iron (mg/1)

Evaporation.Residue {(mg/1)

Electric Conductivity|(nS/cm)

T —32
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9. Waste Water Treatment and Recycling (1/ )

Facility No.

1

2

Object of Treatment

1

Waste Discharge

1. Waste Discharge

(Please circle 1 or 2.} 2: Water Recycling|2. Water Recycling
(Please f£fill in 3, if 3. 3.
otherwise. )}
Treatment Process *1
Maximum Capacity (m3*/3)
Treatment Capacity (m?*/4d)
Date of Installation
Water Quality Influent |Effluent|Influent |Effluent
Temperature (°cj
pH
BOD {mg/1)
COD Mn or Cr {mg/1)
SS (mg/1)
0il (mg/1)
Electric
Conductivity st/cm)
Color
Heavy Metals {mg/l)
"Othexr Pollutant (mg/1)

Remarks

Flow in from *2

Flow out to *3

Note: *1:

e.qg. Coagulation and Sedimentation, Floatation,

Activate Sludge, etc. and these combinations.
*2: Please use same number as ITtem 2 of page 3,
*3: e.g. Sewage system, River, etc.
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9, Waste Water Treatment and Recycling (2/ )

Facility No. 3 4

Object of Treatment 1. Waste Discharge|1. Waste Discharge
(Please circle 1 or 2.) 2. Water Recycling{2. Water Recycling
{Please £ill in 3, if 3. 3.

otherwise, )

Treatment Process *I

Maximum Capacity {(m3/4){

Treatment Capacity (m®/d)

Date of Installation

Water Quality Influent |Effluent|Influent |[Effluent
Temperature - (°Q)

pH

BOD {mg/1)

COD Mn or Cr (mg/1)

83 (mg/1)

0il {mg/1)

Blectric

Conductivity (us/cm)

Color

Heavy Metals (mg/l)

Other Pollutant (mg/1) |
Remarks

Flow in from *2

Flow out to *3

Note: *1: e.g. Coagulation and Sedimentation, Floatation,
Activate Sludge, etc. and these combinations.
*2: Please use same number as Item 2 of page 3.
*3: e.g. Sewage system, River, etoc.
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(5) New Technologies uslng Bacteria Enzymes for the Dyeing Waste-

water Treatment

In Japan, regarding the treatment of wastewater from dyeing
and dyestuff Tfactories, BOD and COD removing technologies were
long-established. In recent years, however, social interest 1In
removing the wastewater célor has inc¢reased, and In some local
bodies, movements toward setting up ordinances regulating the
degree of coloring of the wastewater have appeared. Now,.ad—
vanced treatment technologies even for decolorization -are being
sought. |

Oon tﬁe other hand, in the Aslan countrieé, governmental
regulations regarding the wastewater treatment have become
stricter. in addition to decolorization not to speak of, COD
removal also is now a serious preblem in the operation of dyeing
and dyestuff factorles. Some dyestuff and its Iintermediates,
which have ceased to be produced in Japan, are held as products
in not a few.faCtories, because wastewater treatment technologies
have litfle been accumulated there, and if they were to be used,
then the resulting wastewater would require its treatment and
this would produce problems. It is a very difficult work to
establish the method of dissolving the resulting nonbiodegradable
COD to.at a reasonable cost.

Japanese Chemical Company S has been engaged in the waste-
water treatment Tor dyeing and dyestuff factories in Japan and in
Korea for a long time. In facing these problems, the company has

accumulated total dyeing and dyestuff factory wastewater treat-
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ment technologies such as for reducing the degree of colbr and
COD by using Bacteria Enzymes, HIPOLKA, in the activated sludge
treatment, and for developing the decoloring effeét-by iMproving
the chemicals used and operatihg methods in the flocculation and
" sedimentation treatment (with the pressured flotation)..
Depending on the dyvestuff being used, the methodology to be
adopted differs in the particular cases. At this point, advanced
treatment techneologies using Bacteria Enzymes for dyeing and
dyestuff factory wastewaters will be outlined as a general de-

scription.

1. Géneral Treatment Methods for Dyeing and Dyestuff Factory .

Wastewater

Fig.l shows a typical flow diagram for dyeing and dyestuff
factory wastewater treatment. In general, the wastewater meets
the relationship of BOD/COD < 1 in many cases, and therefore, the
flocculation and sedimentation treatﬁent (with pressured flota-
tion) using Fe salts; Al salts, ete. is applied. In this proé¥
ess, COD, S8S and coloring are roughly removed until the relation-
ship of BOD/COD > 1 (preferably above 1.5)is met, and then thé
activated sludge treatment is done. This process is intended to
remove BOD, but biodegradable COD is also removed. If the facil-
ity design and the operation are.done properly, and both BOD_and
COD are reduced to 20-50 mg/l at this point, then it'will be
relatively easy to treat the effluent subsequeﬁtly by activated

carbon adsorption, etc. up to such a water quality suited for



Fe salt, Al salt, Anion coagulants, pll adjustment agents

Wastewater \I/ Settlihg tank =
Coagulation with Activated Settling | *
Stock tank | — | and floccula- |~ | pressured -+ | gludge tank | — [ tank -
tion tank flotation :
Screen

Excess sludges treatment < -
(treated by concentration, dehydration, burn-up or disposal) Return sludges

1 . Final
* © I Tertiary Activated effluent .
——— treatment carbon tower |—————>
Dzone, etd. Activated carbon

Fig. 1. Flow diagram of dyeing and dyestuff factory wastewater treatment process
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final discharge. If the COD content and fhe degree of color are
so high that the activated carbon treatment economically done is
insufficient to obtain the condition suited for final discharge,
it is necessary to carry out oxidation or other physico-chemical

treatment as a tertiary treatment.

2. Reduction of the Degree of Color and Removal of

nenbicodegradable COD in the Activated Sludge Treatment

In genefal, it is.said_that it is difficult to reduce the
degree of color and remove nonbiodegradable COD in the activated
sludge treatment. In fact, it seems that the degree of color is
hardly reduced in the activated sludge treatment when it is
carried out in the normal way. In some cases, the degree of
color is increased by the activated sludge'tréatment slightly as
compared with that of the effluent of the floecculation and sedi-
mentation treatment applied as a pre—treatment. Thus, it can
hardly be expected to reduce the degree of color in the activated
sludge treatment when it 1is operated normally. However, if
bacteria which have excellent nonbiodegradable COD removing
performance, such as Bacterilia Enzymes HIPOLKA, are used under the
suitable conditions for thelr activities, then it is.possible to
reduce the degree of color and remove nonbiodegradable CQOD in the
activated sludge treatment (the removal efficiency up to 50 %
being confirmed). Table 1 shows a case where the degree of color

is reduced and the CO0D removal efficiency is improved in the
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Table 1. The comparison of field data with use of HIPOLKA at a dyestuff factory in Korea

1. Before using HIPOLKA

Inflow Outflow
Date BOD hHI] Degree of color BOD cop Degree of color MLSS
(ng/L) | (meg/L) (mg/1) | (me/L) (ng/L)
June 1 1,320 1, 110 1,100 82 (94) | 420 (62) 1,200 (- 9) 5, 840
June 4 1,430 |1, 150 900 63 (96) | 440 (62) 1,100 (-22} b, 880
June 7 1, 300 1,120 1,400 90 (93) | 440 (61) 1,200 ( 14) 5, 340
June 10 1, 300 i, 116 1, 200 T4 (84) | 430 (G1) 1,100 { 8) 6,510
June 13 1, 220 1,0;0 1, 160 100 (92) | 430 (57) 1,200 (-9) 6,230
NOTE :The mark ( ), means the removal efficiency (uﬁit : 5.
2. After 1 month with use of HIPOLKA
Inflow Outflow
Date BOD ¢oD Degree of color | BOD - oD Degree of color MLSS
(mg/L) | (mg/L) - (mg/1) {mg/L) (mg/L)
July 151§ 1,420 11,030 1, 300 55 (96) | 330 (58) 800 (33) 6,110
July 197 1,436 I, 140 1,100 . 47 (97) | 290 (75) 700 (38) 6,230
July 221 1,360 1,120 1,100 38 (97 | 310 (72) . 700 (36) §, 850
July 251 1,400 1,080 1, 400 4] (91 300 (72) 800 (43) 6, 460
July 281 1,480 1, 150 1, 360 36 (98) | 280 (76) 700 (46) 6,290
NDIE :The mark (), means the removal efficiency (unit : ¥).

$ Conditions of wasterwater treatment process for both 1 and 2 :

Activated sludge tank volume: 3, 000 m?
BOD load: 0. 45 ke/m*/day on the average
The temperattire of the activated sludge tank water: 2845 *C

Wastewater volume :
BOD/COD : 1.2 on the average

1, 000 m®/day

Inflowing wastewater of the activated sludge tank is treated in flocculation and sedimentation
treatment process. '
Sampling location : the activated sludge tank

Dosages of HTPOLKA
Initial treatment : Apply 600 kg into the activated sludge tank,
Weelky treatment : 50 kg/week will be required 1 month after initial treatment.



activated sludge treatment using Bacteria Enzymes HIPOLKA.
Based on the experience so far.obtained, the conditions for
decolorization and COD removal by using HIPOLKA can be summarized

as Tollows.

# The retention. time for the wastewater in the activated sludge
tank should be at ‘least 1 day. {(The removal capaclty of COD by
HIPOLKA trends to be developed on the longer retention time.}

# MLSS should be controlled fo be a level as high as possible
(above 5000 mg/1l) because the COD load with a lower level trends
to make the removal efficiency of COD increase.

* Tﬁe demand of oxygen (D.0.) and the pH is based on the condi-
tions of the activated sludge treatﬁent under the normal opera-
tions. | |

* The concentration of inorganic salt in the wastewater is high
at some dyestuff factories by case. In such cases, dilﬁtion
water should be applied to reduce the Inorganic salt concentra-

tion (a guide value being less than 1 %).

If these conditions are satisfled, Bacteria Enzymes HIPQLKA
may function effectively, contributing to reducihg the degree of

color and nonbiodegradable COD,

As described before, the degree of color is scmetimes
inereased by the activated sludge treatment élightly as compared
with that of the effluent of the flocculation and sedimentation

process or the like applied as a pre-ireatment (especilally, when



the flocculation and sedimentation treatment 1s done using TFeZ+
salt, etce.) This leads to an increased running cost of the
tertiary treatment which is applied to reduce the degree of color
finally. It is a major demerit. In general, by the flocculation
and sedimentation tfeatment, CODn 1is mainly removed and BOD reduc-
tion is not significant. Table 2 shows the treatment effect
evaluated in terms of the total weight of BOD and COD removed 1n
the activated sludge treatment when the wastewater is treated
first directly by the acfivated siudge and subsequently by the
agglutinative precipitate sedimentation, as compared when the
activated sludge treatment 1s applied after the flocculation and
sedimentation process. The figures shown are approximate and not
significantly different. IT any 1inhibitor to the activated
sludge exists in the wastewater, it is not preferable to treat
the wastewater directly by the activated sludge. However, the
effect can be evaluated previously by testing in the laboratory,
and if there is no problem, then the activated sludge treatment

may be done first.

'By comparison with the wastewater treatment processes be-
tween No.1, 2 and 3 in Table 2., it is seen that No. 3 has the
smallest degree of color, and therefore, unliess the performance
on BOD and COD removal with the activated sludge treatment is
affected, it is advantageous to adopt 3.

In general, dyestuff factory wastewater have high BOD and COD
concentrations, and in many cases, contain much inorganic salts

and other substances which interfere with the activated sludge



Table 2. ‘The comparison with the wastewater treatment processes at a dyeing factory in Japan.

Inflow Qutflow
BOD oD Degree of color BOD ¥1))] Degree of color
(mg/) | (mg/L) (mg/L) | (meg/L)
Flocculation and .
sedimentaion treatment 1,360 { 1,620 1, 400 1, 140 810 560
Activated sludge : :
treatment 1, 140 810 560 180 450 390

. Processes : Wastewater - Flocculation and Sedimentation treatment— Activated sludge treatment
BOD load in the activated sludge tank : 0.57 kg/m3/day

Dosages of HIPOLKA : None

inflow Dutflow
BOD )] Degree of color - BOD ¢0b Pegree of color
(mg/L) | (mg/L) {mg/L) | (me/L)
Flocculation and : .
sedimentaion treatment 1, 360 1,620 1, 400 410 930 1, 400
Activated sludge
treatment 410 930 1, 400 310 470 660

. Processes

BOD foad in the activated sludge tank : 0.68 kg/m?/day

Dosages of HIPOLKA : None

Wastewater — Activated sludge treatment — Flocculation and Sedimentation treatment

Inflow Dutflow
BOD CoD Degree of color BON C0D Degree of color
(mg/L) | (mg/L) (mg/L) | {me/L) .
Flocculation and
sedimentaion treatment 1, 360 1, 620 1, 400 320 720 1,100
Activated sludge
treatment 320 720 1,100 250 as0 140

. Processes : Wastewater — Activated sludge treatment — Flocculation and Sedimentaion treatment
BOD load in the activated sludge tank : 0.68 kg/m?/day

Dosages of HIPOLKA
Initial treatment

sludge tank.

Weakly maintenance

sludge tank 1 month after initial treatment.

: Apply 200 ppm per volume of the activated sludge tank into the aétivated

: Apply 25 ppm per volume of the activated sludge tank into the activated




treatment. Therefore, for the dyestuff factory wastewaters, 1t
is difficult to adopt the methods mentioned above. For.the
dyeing factory wastewaters, the process shown in Table 2-2. can
be adopted in many cases because the influence on any water
quality item other than the degree of color is negligible. In
any case, this point should be judged after adequate testing has

been done.

3. Reduction of the Degree of Color in the Floceulation and

sedimentation Treatment

In general, the wastewater of dyeing and dyestuff factory
in the flocculation and sedimentation treatment with pressured
flotation 1is treated with a combination of inorganic coagulants
shown in Table 3, pH adjustment agents (NaOH, Ca0, etec.) and
high molecular coagulants for accelerating the sludge settlement
(anionie, nonionic, etc.) In every case, a jar test should be
done to select the coagulants best suited for the wastewater. In
general, Fe2+ salt is more effective for decolorization, and Fe3+
salt is more effective for COD removal, and both should be used
selectively. (For each of them, there 1s some know-how about the
conditions of flocculation such as the amount to be added, the
most suitable pH range for coagulation.)

The following inorganic coagulants are acidic, and when any
of them is added, pH tends to be decreased, and therefore, an

alkali agent is required to adjust pH in many cases. As the
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Table 3. Properties of inorganic coagulants used in the flocculation and sedimentation treatment,

Chemical name Molecular formlar | pll range |Removal capacity on COD | Decoloring capacity
Iron (II) sulfide FeSa, « TH,0 8~14 O ®)
Iron (III)sulfide Fe2(S04) s 3~14 @) O
Iron (II} chloride FeCl, « 41150 §~14 O ®)
Iron (III)chloride FeCly - 61,0 3~14 @) 'e)
Aluminum sulfate Alo(804)5 - 18H0 | 6~ 9 O A
Poly aluminum chloride PAC 6~ 9 O A

NOTE : The capacity ranking : ©@>0O>A .
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alkali for this purpose, NaOH is markedly advantageous 1f even
the sludge disposal cost is taken into consideration. However,
if it 1s desired to reduce the degree of color to any degree in
this process, compounds of bivalent alkaline earth metals such_as
Ca0Q, Ca(oH)2 and Mg0 should be seclected because they have some
power of decolorlzation. Table 4 shows alkalis used for this

purpose and their features.

The method to reduce the degrece of color further in this
process is to use .a decoloring agent, POWERFLOCK M-51 (PF M-51).
PF M-51 is a strong cationic high molecular coagulant. It is
added in a quantity (10-100 ppm) together with inorganic coagu-
lants in the flocculation and sedimentation tank. PF M-51 allows
.the ccloring components to be flocculated promptly to decolorize
the wastewater, while it is settled as sludges. Table 5 shows the

results of the removal of color using PF M-15 by jar testing.

4. Tertiary Treatment for Decolorization and COD Removal

In nearly all cases, the wastewater can be treated enough for
the final discharge by a combination of treatment methods so far
described. However, where the pollutant loading on the treatment
facilities 1s always high as In the case of dycstuff factories,
or in any local area where strict regulation standards are set up

regarding the degree of coloring and advanced treatment for
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Table 4. Properties of alkall agents used in the flocculation and sedimentation treatment process,

Chemical name

Advantages

Disadvantages

Sodium Chloride ( NaDH )

Reaction time is .shor-t,
Sludge volume is small,

No synergism on decolering.

Staked lime ( Ca(0H), )

Quick lime ( Cal))

‘Synergism on decoloring can

be excepted.

Reaction time is long.
Sludge volume is large




Tabla 5. The performance of PF ¥~51 on the removal of color from qolored wastewater,

Variable - Class 1 Class 2

| FeGl, dosage, g/m? 2, 000 2, 000

PF M-51 dosage, #/m® none 50
Results

0D, me/L : 1, 850 1, 670

Coloring degree 560 ' 280

Suldges volume, g/m? 7, 000 7, 400

NOTE : The sludges volume refers to the quantity of sludge containing 75 ¥ moisture per m® in wastewater.

1 Testing conditions : _
Samples 1 Colored wastewater from the dyeing process at a spinning mill in Japan

Inorganic coagulant : FeCl, (Lquid) pH range for Flocculation : 10 A
Alkali agent : Waste NaOH Coagulants : Anionic high molecular agents {1 ppm added)
COD of samples : 2, 550 m/L Degree of color of samples : 1,400



decolorization 1s specifled, tertiary treatment Is sometimes
required.

For thls tertiary treatment of dyeing and dyestuff factory
wastewaters to reduce the degree of color ahd COD, ozone oxida-
tion, electrolytic oxidation and activated carbon treatment.have
been well known. Each of them is an effective treatment means,
" but has some problems. Ozone oxidation and electrolytic oxida-
tion require much equipment cost. Activated carbon treatment
requires much running cost because the 1ife of activated carbon
is shortened if the COD content and the ‘degree of coloring are
high.

Introduced_below is a method of tertiary treatment using
hydrogen peroxide which can be implemented relatively easlly in
the existing agglutinative precipitate sedimentation facilities

{See Fig. 2. and Table B8.).

# Features

This treatment method uses oxidation by OH radicals which are
produced when H202 is added in the presence of Fe2+, 1t has a
high reaction rate and can be applied in the existing agglutina-
tive precipitate sedimentation (pressured flotation) facilities,
and therefore, the equipment cost is small; The oxidized Fe3+
acts as a coaguiant. Thus, it can be expected that decolériza—
tion and COD removal have synergism in the flocculation and
sedimentation process. If, before this process, decolorization
or COD removal has been done to some degree, the quantity of

hyvdrogen peroxide to be added can be reduced and so, this treat-
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Wastewater

Fe 2% malt :
Hydrogen peroxide Alkali agents Anionic polymer flocculants

! | l
Treated
Chemical . Settling tank water
oxidation | — | pll adjustment |~ | Flocculation | — | with Cp——
tank tank tank pressured
: flotation

Excess slﬁdgés
treatment

Fig. 2. Flow diagram for tertiary treatment
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Table 8. The performance of tertiary treatment on the removal of color and COD

Constituent B Before tertiary treatment After tertiary treatment
oD, me/L, 720 B0
Degree of color i, 100 ' 50
Sutdges volume, g/m® none 6, 820

NOTE : The sludges volume refers to the quantity of sludge containing 75 ¥ moisture per m3 in wastewater.

t Testing conditions : . _
“Samples : Colored wastewater from the activated sludge treatment process at a dyeing company in Japan.
1,0, dosage : 350 g/m? _ FeCl, dasage : 1,600 g/m®



ment method 1s economical even in the aspect of running cost.

5. Examples of Dyestuf{ TFactory Wastewater Treatment using

HIPOLKA

Finally, two examples of wastewater treatment adopting the
technologies described above in Korea and Japan are shown in Fig.

3,4 and Table 7,8.



FeClz

* Return sludges

Excess sludges treatment

Ca(0l) ,
Anionic polymer flocculants
1
astewater ‘ ‘
Stock tank Flacculation Ist sottling Oxidation *
> and Sedimentation | - | tank tank by aeration | —
1, 000 m? tank 36 m? 360 m? - 1,000 n?
Screen
HIPOLKA
MICROFLORA N FeCl, NaOH
MICROFLORA P Hydrogen peroxide Anionic polymer flecculants
! | 1
; Effluent
Activated 2nd settling Chemical . [ Flocculation 3rd settling
sludge tank tank — | oxidation | — [ and Sedimentation tank ——>
tank tank
3, 000 m? 360 m? 300 m? 24 m? 100 m?3

b
ra

Excess sludges

treatment

Fig. 3, Flow disgram of wastewater treatment at a dyestuff factory in Korea
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Bydrogen peroxide

IITPOLKA Waste NaGH
MF W-127 Anicnic polymer flocculants
i : | .
Wastewater ‘ -
Stock tank Activated sludge Ist settling Flocculation *
—2*% -+ { tank — | tank — | and Sedimentation |~
80¢ m® 2,000 m? 620 m® 90 m?
Screen y
Return sludges Excess sludges treatment

% 2nd settling Effluent
-+ tank >
480 w?

N,

Excess sludges treatment

Fig. 4. Flow diagram of wastewater treatment at a fiber dyeing factory in Japan



Table 7, The field data of wastewater tréatﬂgngrét a dyestuff factory in Korea

Sampling lucatibﬁ iﬁlthe treatment process

Constituent Stock tank | Flocculation and ﬂxxdatlon tank | Activated sludge | Effluent

‘ ' sedimentation tank | ‘b ysaeratlon tank to the sea
00D, me/L. 4,120 1,830 SR 310 92
BOD, mg/L 2, 200 1, 780 1,450 43 16
Degree of color 7, 800 1, 100 .2 1,300 - 740 110

t Dosages of Chemical used in the activated sludge-tanﬁx;

Bacteria enzyme, HIPOLKA : 600 kg for initial seeeﬁng,

Nitrogen nutrient, MICROFLORA N : 40 ke per-day -

Phosphorus nutrient, MICROFLORA P :
Accelerator for settling sludge, POWERFLOCK M- 127

100 kg per- day ,ﬂ}

29 kg per day

T4

1 month Tater 50 kg for ﬁeelky maintenace.




Table 8. The field data of wastewater treatment at a fiber dyeing factory in Japan

Sampling location in the treatment process
Constituent
Stock tank Activated sludge tank Effluent to the river
COD, mg/L 1,210 430 : 68
BOD, mz/L 1,050 160 53
Degree of color i, 100 720 40

% Dosages of Chemical used in the activated sludge tank
Bacteria enzyme, HIPOLKA : 300 kg for initial seeding, 1 month later 25 kg for weelky maintenace
Accelerator for settling sludge, POWERFLOCK M-127 : 20 kg per day
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(1) Tax lIncentives for Development of the Waterwaste Treatment Facilities in Japan

As of April, 1993

Name of program

Eligible Facilities

Contents

v_|

1. Ad hoec{Accelerated)

| Wastewater Treatment

It is allowed to depreciate 18%

Depreciation Facilities of the total cost of the
facilities in the first year.

2. Reduction of the legal ~ditto- 1t is allowed to reduce its
durable years for legal durable years for machine
depreciation and equipment from 10-1§ years

in general to 7 years.
3.Exemption of the ~ditte- The municipal property tax for

Municipal Property

Tax

the now or innovated eligible

facilities will be exempted.

4. Ad hoc Depreciation
or reduction of the
Municipal Froperty

Tax

Energy Concervation Type
Wastewater Treatment
Facilities, e.E.
Anaerobic Wastewater
Treatment Facilities and

50 o

It is allowed to depreciate

30% of the total cost of facili-
ties in the first year or 7% of
the cost of facilities will be
exempted from the taxable amount
of the prperty tax in the first
year. This program, however, is
not simultaneously applicable to

the first program.
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