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Abstract

Small-scale electroplating plant causes a major problem in
term of toxic substances and heavy metsls such as Cr, Ni, CN etc. in
wastewater. Discharging wastewater into the rivers not only directly
affects fish and 1living things in the river, but also indirectly
affects human health.

This study is to find out principle and methodoiogy to
improve wastewater quality in géneral. Questionaires from personnels
in every sectors concerning in electroplating plant, a guideline of
the wastewater probléms was developed. The personnels involving

are electroplating plant entrepreneurs, people living near the

electroplating plants, DIW and ONEB officers.
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Methodolodgies for improving wastewater quality had
mainly divided into two optional gﬁidelines in cOnside£abionA the
problems, i.e.'

bl. Relocate electropiabiqg plants, grouping to a proper
location and Consbrucb‘a cent?al wastewater treatment system in order
to solve Ehe wastewater problem in a systematical way. This is an

ultimate way bto rule out responsibilities of plant to intra-plant

o

]

treatment. In this case, the plant ehtrepreneurs express opposing
opinions for fear of repurcussions against the career of entrepreneurs
bhémselves. For DIW officers and ONEB off%cers support the idea on
the ground that it will produce good results in wasteﬁaber breabﬁent.
By which, it can facilitate in controlling the problémé. However,
this doeé not solve the problem of poisonous of sludge.

2, Allow the existing plant to locate at its original
site by letbting them résponéible for the 1intra-plant wastewater
treatment. Quéstionaires obtained froﬁ plant entrepreneurs indicated
Qhat most of the plant eﬁtrepreneurs prefer to maintain the existing

system. For the DIW officers, most of them prefer to change the
LY

treatment system. By inspection the "activated carhon packing column®
for primary inspection, it had discovered that the,treatment' is not
effective. Hence there is no further development dezign For practical
ubtility for electroplating plant of small-scals. ~ Furthermore,
witibowaber  gualiby iz a mixtqre of various chemiéa]s. Evenbﬁough we
can solve the water problem but the pr@blem_o? sludge 55i11 persists.
Hence a though systematic study had besen launched. It had discovered

that +he original prcblems come from submerge washing of workpiece.



V.

Theﬁ there are necessities to solve the problems and had sugdested
.guidelines to solve the original causes. By which this submerge
washiﬁg of- workpiece, in practice, plants had poured the content of
submergéA washing tank which  posses hiéh ooncenﬁrabion feed back
to electroplating tank. For low density submerge washing tanks, ghe
plant wusually paid no attention, they will pour it into waste.  This
is the very briginal point of probtéms-for wastewater from plants.
Therefore we suggegt To let wager from submerge washing to reuse into
the electroplating plant as a whole.l By which, we formulate a
prbtobype submerée—washing tank for using in electroplating plants.
To. have suitability and complied with practice usade, then the
wastewater from electroplating p}anbs will be of minimal gquantity.

In conclusions, a combined method of She management and
technique was suggested as p;inciples of intra-factory wastewater

problem solving a combined method both of the management and

I
]

‘technique. In the technical fielq,‘the application of Feeding the
drag-out back into thevplating tank is the mosb‘ important part . in

solving wastewaber probléms from electroplating plants.
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CHAPTER 1
INTRODUCT ION

1.1 Statement of the Problem

Electroplating is as harzadous prQcess effecting the
environment. Severai éhemicals and heavy metal are involved in the
process and discharged to receiving water. Mostly, water used for
washing work pieces prior and after.elecﬁroplating contains Chﬁqmium,
Nickel, Copper, Zinc, Cyanide etc. InApractice, the wésbe water has not
been_properly treated before disposing to the environment.

Most of the Electroplating plants in‘ Thailand are small
plants, located in residentiasl areas in various piaces._The numbers of
plants registered to the Department of Industrial Wogk (DIW) in Bangkok

Meﬁropolitan area are 161 plants. (See table 1)



Table’

2

1 Location and numbers of electroplating plants in Bangkbk
Metropolitan area
District Number of Plants Wastewater volume
' (m®/d)
1) Pomprap 11 3@
2) Pra Nakhon 4 7
3) Sumpun Tawong = -
4} Dusit — -
5) Patum Wan 7 17
- 6) Huay Khwang 1 3
7) Thonburi 7 27
8) Bankok Yai 14 78
9) Khlong San . 19 30
"10) Phayathai 2 5
11) Bang Rak 8 23
12) Yanaws 22 130
13) Bang‘Kapi 1 1
14) Bangkhen "4 14
15) Phra Khanong 16 91
16) Bangkok Noi 5 20
17) Phasi Charoen 15 48
18> Rat Burana 16 53 i
18) Nong Chok - -
28) Min Buri 1 8
21) Lat Krabang - -
22) Bang Khun Thian 15 83
23) Nong Khaem 2 4
24) Taling Chan = -
Total 161 672
Source 1983

¢ Ministry of Industry,



Ineffective treatment plants of electroplating plants in the
‘presenb time are due to :
1. Lack of space.
2. Lack of skill in treatment, the sludge involved is also
problematic.
3. Cost of treabmgnt is too high to treat properly for this

< type of waste.

The general treatment methods are :- chemical precipitation,

ion exchange, reverse osmosis, carbon adsorption.

Chemical precipit%tion is a common type éor plating plan#.
It was found bhat the waste cén not  be c]assified as single type bﬁb
they are mixed waste. Because precipitation for each type of heavy
metal occurs at a speciffb optimum value. ThereFoEe,-For a mixed waste
of various types of heayy metal, the precipitation to get rid of all

bypeé of heavy metal is difficult and needed expertise.

There is a proposal to establish a Central Treatment Plant in
outskirt of Bangkok. It was suggested that Bangkheh, Bangkapi and

Thonburi are appropriate areas.

The idea of estabiishment of Central TWreatment Plant .deals
with
1. To relocate electroplating plants to a single site or

more. The wastewater can be transported and treated in-site plant.



L

2. Transport wastewater from existing plants to be treated

in the Central Treatment Plant.

The wastewater problems from electroplating plant is a long
overdue problem which attracted many parbies, but still remain a
chronic problem. The idea of formation of electroplating estate is an.
important principle that enable to solve the problem systematically:
However, water would be treated individually is another option.
Hence, opinions Prom various groups of people may be a way to learn

bhe-response.

1.2 Objectives of the Study

1, Compilation of information receiving from entrepreneurs
of plants, neighbour plénbs, Deﬁartmenb of Industrial Works (DIW)
officers, and Office of The National Environment'Boakd (ONEB)IofFicers
of survey opinions of managdement of wastewater.

2. To investigate appropriaﬁe method of treatment process

for small scale plants.



1.3 Hypobhesis

Two appropriate methods of solving the problems are listed
1.

N
’

Relocate or establish a group of electroplating plants

‘may be one procedure of solving environmental problems.

2 Allow existing plants located in the same location but

improving treatment technique.

1.4 Methodology of the Study

Methodology of the study consists of two parts

1. To survey opingons of persons involved in electroplating

problems by questionaire technique.
2. To carry experiment of treatability of heavy metal by

activated carbon adsorption.'



CHAPTER 11

EXISTING CONDITIONS OF ELECTROPLATING PLANTS

{

-

2.1 Electroplating Plants in Thailand and its Process

"The first chromium electroplating was introduced during WW
II by Thai Niyom ‘Panij Co., Ltd. locabgd in Samyot .Intersection.
bThey‘ ﬁad purchased equipment ﬁf chromium plabing from Shanghai. The
plant located at Sapandam intersection. Thé' teqhnicians were ‘From
China and there were also recruited Thai workers. AFterlbhé end of

WWw II, the company had sold the equipments to Royal Thai Survey

Deparbmeﬁb. This open the ways for transfer of skill of

electroplating process to Thais. Electroplating planﬁs have been

increaéed .to a big number later. And expanded throughout the
17 %

_ céunﬁry."‘
Megal. surface plating (See Fig 1) consists of several
kinds of metal.
_Copper plating ¢ Copper has a property for primary covering

on metal workpieces prior to plating. For copper plating, three

methods are involved as follows
¢-
¢

1. Alkaline plating, or cyanide copper plating : chemical
used are copper cyanide, sodium cyanide etc. (Cyanide is involved in

the process which is extremely poisonous).

(1) Interviewed from Mr. Udom Boonnag 6/7/1987



Fig.lElectroplating process
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2. Acidic piabing. Chemicals used for plating'process are
CusO_, HZSO4

3. Copper pyhophosphate plating. Main chemicals are copper
pyrophosphate, potassium pyrophosphate, NH, . This is for plating of

Zinc, Steel and Aluminium. (Zinc can not be plated in acidip solution).

Nickel plating : nickel layer is the secondary layer after
copper plating. The reéson ié because copper posses a goqd adhesive
prdberby than Nickel. Nicke} also hgs long durability and shining
property. Generally, nickel plating soiubion consists of NiSO4, Nicl;.

Boric acid.

Chfomium plating ¢ @ Chromium Aplating are for good
appearance, rust-preventing and hardening or rust  prevention,
Tickness of chromium layer plated should not exceed .75 micrometer.
" The usual chemicals involved are chromic acid and H_SO_.

To increase hardness, bhiokﬁess of chromium layér should
exceed 25 micrometer., Thié is introduced for éteel part to enduring
high heat and wear such as’hydraulic rod, ‘micrometers, moulds,
auto-parts, cylinder-piston, etc. This kind of hard chrome plating

need no copper or nickel primings.

2.2 - Qccurence of Wastewster from Plating Processes

Sources of wastewater are from @ N

1. Washing workpiece prior to electroplating



2., Submerge washing water - after electroblating proceszs

i
(After cleaned by acid or alkaline)

To wash workpiecesy a procedure may apply by submerging'
wasuhing piece in tank, or pour water to clean the workpiece.
Other envirommental problems include “: duzt from polishing

of metal, acidic wmist, sludge of heavy-metal whereby no suitable

dinposal site is available.

2.3 Discharge of Wastewater

The quality of electroplating waste is far exceeding above
]

effluent standard, The effluents from electroplating plants in

Bangkok are shown in Table 2.



Table 2 mteriatiu of eleotroplating wastewater in Bangkok

Source ¢

TISTR. Bacovery of Heavy Metals from Electroplating Waste. A"

1=-13 p; .

plating | Waste Wasto characteristios
Pastory Fome .and Nature opexation :;;:’" oE o " o 20 i " o
A, Yanufacturing
industry
(1) 781 L 8 10.4 - - - - - 345 -
2.3 1520 -
(2) ™7 Cu, ML 3 2,2 - 1.4 M - - - 100
(3) BS Ou, Ni,.Cr 2 1.2 6.3 5.5 0.2 - - - -
4y Bt 10 m, Cr 2 6.5 941 | 4.9 | = - - - -
(5) k53 ”, Au 1.5 4.0 - 18,6 - - 0.1 - -
(6) pc3 Zn, Cr 2 8.1 69.46 - - 21,65 - - 0
S re7 M, Cr 1 2.6 45.90{ 12,3 - - 1 - - -
(8) PC8 M. Cr 2. 647 9.6 6a1 - - - - -
Average 3.1 5.56 | 45.0T] T7.47| 0.2 21,65 0.1 | 932,50 | 50
B. Electroplating Servicek
Bl ¢ Mediun/emall
plant
(1) B9 Za 4 9.6 - - - 467 - - 1,000
(2) PCc 9 Cu, Ni, Cr 10 3.8 48,7 37.1 36.0 - - - 316,7
G) =1 O, B, Cr | 25-30 6.5 17 | 5T.3 | 108.4 - -1 - 30
(4) 52 Sum,Geny |15 7.5 0.05| 2750 | - - 0.05 - -
(s) ™3 Cu,hi,Cx 8 - 2.3 29,0 4.7 - - - -
(6) ks Cu, N, Cr - 1.0 1.5 2.9 10.8.| 11.0 s A - -
, (1) 3r4 Zn 4 6.9 - - - 0.28 - - -
(8) BT Cu,Mi,Cr,2n | 20 6.0 18.6 | 24,9 | 10.0 19,70 = - 10
(9) 37 N, Cr 1 '6.6 i2.8~ 37.8 - - - - -
fmr{10) B 2 | Cuu Ml G T 10,6 | _447.9_1 15,0 4,0 = - - -
(11) 2 1 ou, M, Cr | 2 5.7 11 | 4502 | 1027 | - - - 20
(12) 2 5 B, Zn 1 7.6 0.96| za9 | - m | - - 345.0
(13) pe 7 M, cr 1. 60 | 1356 | 16500 | - - - - -
(14) PC 4 Ni, Cr 1 - h 3 NA - - - - -
(15) Px 2 Cu, Ni, Cr 3 5.7 3.98 | 273.20 | 44.89 - - - -
Average 7.0 7.0 | .59.88 | 78.77| 40.21 | 162.33| '8.05| - 286,95
. B2 3 Shog-hou.se
(1) 5 Cu, §i, Cr 1 6.5 0.3 | 27.5 - - - - -
() 12 ¢z, Za 3.5 | - 2.5 | - - 91 - - 5.0
(3) =6 M, Cr 3,0 . 6.6 0.9 7.0 - - - - -t
(4) »=r2 Cu, NL, Or 3 3.3 96.6 21,3 2.3 - - - -
(5) mx1 Cu, BL, Cr 4 10,0 0.5 5 185.5 - - - 66.7
(6) 134 tu, B, Cr 3.5 6.0 | 146 75 ] 9.5 - - - -
(1) »c2 KL, Cr 1 -y 10,4 5.7 - - - - -
Lverage 2.7 6.48 | 45.31{ 11.83| 65.77 | 91 - - 336
Bemark 3 - NA  wm Ho Analysis
» Wit concentration = ‘ng/l, except pH
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Table 3 Heavy metal pollutants in estuary and canal in Bangkok

Unit : microgram/litre

Chao Phraya River Esbdary - Canal
Mebal‘ I i
1 2 "3 4
Cr 11 ” 0-20 - 22
Cu 1.9 2-120 4.2 15
Zn 32.5 90-220 20 120
Ni - - 5.9 40
Hg 0.02 - 1.2 a.7
Pb 9.6 - ~ 1@-380 5 -
cd 2.2 ) nil 2.6
I I | | |
[
Source g “Enviroﬁmental situation in Thailand" Annual Report

for 1980, ONEB, Oct. 1981

Analysis results of heavy metals. in river watenr
sampleé in“ 1982, By Environmental FSci.. Secbién,
Environmental Healtﬁ Division,“ Dep;rtmenb of Health
Analysis results of heavy metals in Chao Phraya River
wate; samples, ONEB, July and Oct. 1982

Analysis results of caﬁals waberA samples. in

Samubprakarn province, neighbouring city in the South

of Bangkok, by TISTR, November 1982.



CHARTER 111

' RESEARCH METHODOLOGY

3.1 Research Methodology

This research works qonsist of two main parts as follows:

1. To survey attitude of wastewater problems From persons
involved ‘in water treatment. Four groups OP\ persons are from
entfepreneurs of electroplating plants, heighbourhood adjacent of
plahbs, Department of Industrial Works (DIW) officers. The Office of
The National Environment Board (ONEB) oféicers.

2. For appropriate guidelines to treat waéte@aber from
plants shall be determined by compiling opiniohs from concerning
parties, From these tardet groﬁps, compiled opinions OF'DJW officers
as principal ones and léb ot.her Earget éroup as supplemental, this
leads to scrutinize a wastewater treatment method for plating  plants

of small-scale to test run, inspect, sbudy and assessment.

3.2 Queébionaire Approach

Groups and numbers of persons to be questioned are :
1. Plant entrepreneurs. 32 plant entrepreneurs from the

total of 161 are questioned.

2. Neighbourhood of plating plants. 32 percons are asked on

{ : . .
their opinions.
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3. DIW officers. 30 persons of DIW who involved in the

environmental control.
4. ONEB officers 30 persons.of ONEB who works related to

environmental control.

Interviewing forms to electroplating entrepreneurs divided

into 8 parts which are :

~ Personal data : Gender, age, education.

General plant data : area of faotob}és, opérating time,
‘ “
metals being electroplated.
= Manufacturing process t workpiece production, biﬁe periods.
- Chemicals used, including pre-plating cleaning and plabihg
procedures, chemical input.

- Wastewater ¢ volume in submerge washing and cleaning,
type of water tank, volume of intra-plant waber, waste
water -treatment, chemical; used in water treatment.

- Revenue of producbidn : plating fee, average revenue of

plant.

- Opinions toward plating business : opinions on dangerous
chemicals, disturbance against neighbourhood, opinions
toward relocation of plant.

- Opinions toward improving of wagbe water quality : methods.

of treatment Ain solving wéste water problems, opinions

toward change of treabmen@ system, problems involving

operation of treatment system.
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Interviewing form to neighbourhood of plating plants divided

into 2 parts which are

Personal data : age, education.
Opinions toward adjacent plant : nuisance of wastewater,
understanding  of . poisonous substances, opinions on

relocation of plants, other pollution broblems.

Questionaires toward DIW officers, divided into 5 parts.

Peréonal data ! age, education,
General opinions towards plating plant :‘interest of waste
problems, duby céncerning with plating plants, knowledge
of wastewater treatment.
Cpinions bo&ard control ’acbion. ¢t practical results,
‘inspeobioﬁ, capabilities of plants, owneré in solving
problems, complaints from neighbours. .

Technical opinions ¢ changes of +treatment sysbem,'
appropriate wager treatment processes, incentive in
treatment investment, quality of effluent, opinions
toward the mebhod of activated carbon in .wastewaéef
treatment.

Management options ¢ Opinions toward relocat ion of
existing - the plating plants to a new location,

possibility of rglocation.-‘

Questionaires towarld ONEB 's officers divided into 3 parts

Pepsonal data ¢ age, educaiion; position.



- General opinions toward plating busines

interesting level to wasbewaber problem

concerning plating plant. knowiedge in

treatment methods.

ses ¢

15

. Operabion

wastewater

- Opinions  toward wgsbewaber problems and policy planning

in practice 5 repurcussions of wastewater against
water sources. opinions toward relocation, suitable
- relocation methods capabilities toward providing

- gservices to plants in casze of relocation. policy planning

and current implementation.

3.3 Treatment Experimént ¥

1. To illustrate ability to adsorb heavy metal

of acti

carbon from wastewater initially. Determinaﬂion of Cr and Ni

_2. . Treatability of -wastewater by activated

carbon

proposed to be employed by small-scale plating plants was

- pollutants reduced after bLreated was determined.

3.4 Compilation of the Information

Information ohtained from personnel
electroplating plant was collected, bhié included® : -

1. Information from plating pianbs;
intervigwihg electroplating entrepreneurs in Bangkok

interviewes are 32 cases.,

involved

Acquired

area

vated

which

least

in

by

total
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2. Information from ne ighbourhood of electroplating .
plaqts. Acquired by interviewing néighboﬁrs adjécenb to plants.
Total interviewes are 32vcases.

3. ﬁ;ba from DIW officers. Total issued questionaires of
68 sets, response of’only 4% sets, with completely filled 36 cages.

-4, Data from ONEB officen;;‘ Total issued vquesbionaires
are 58, and getting résponse of 339 cases, Fflled‘in completed of
35 cases.

5. YWasbewaber qﬁaliby. Anal&sis by the Scientific &

Technological Research Equipment'Centre, Chulalongkorn University and

Dept. of Science Service,

3.5 Data Analysis

Analysis of data from interviewing, questionaires, and
laboratory test had been compiled, Statistical analysis was applied as

follows -

‘Frequency distribution, grouping the marking fange. In case

.

of need to;classified according to marks. - The formular employed is ¢

i = u - 1
N
where i = interval, as alway an integer
u ¥  upper score
1 f lower,sﬁore

N = numbers of score classes



Arithmatic mean using the equation

X = X1+ X2+ X3 evuvonenssns + Xy
N
N.
Xi
X = Jg=l____
N
while X = arithmatic mean
N . .
.%Xx = total sum of score
N = Numbers of scores
Standard deviation
/2(XI—X)
L=l
{
g A\ \§ standard deviation
x, = raw data in order of i
¥ = arithmatic mesan

N = Number of scores



CHAPTER IV

THE RESULTS

4,1 Information Cbtained from Electroplating Entrepreneurs

4,1.1 Size of the plants The site of electroplating plants
are mostly ldcabed in a shophouse. The estate usually mixed manner in
‘residential areas. Size of the plants are shown in Table 4.

o L1
Table 4 Size of the plants

Area (m> ) Numbers of plants Percent
40-79 6 ' i 18.7
80-113 15 46.9

128-159 6 ' ) 18.7
16@-199 5 15.7
Total 3z 100
X = 104.5 m°
.
SD = 45,39

4.1.2 Workers The maximum plant workers in a plant are 15
persons, bthe minimum number is one, with an average of 7 from the

whole 32 cases., The wark cgn be divided into electroplating, washing

and polishing sections.
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4.1.3 Operating time Normally, operating: time is in

between 8,00 a.m. and 5.00 p.m., six days per wegk.

4.1.4 Elecbricalvoonsumption electric power charge will be

expenses including domestic utilities of residents inside the plant.
This will not be able to separate guantity consumed by residents and
by operating process. Average electrical expense is about 6,215

bahts/month.

4,1.5 Numbers of each catedory of electroplating plants

- Chromium and Nickel plating are 23 plants.

- Chromium, Nickel and Copper plating are 9 plants.

" 4,1.6 Size of bath tank

Basic copper or dull type bath tank, 25% of the
plants posses basic copper electroplating bath tank with an average
tank volume of ®f83 cubic meter.

Acidic copger tank, 12.5% of the plants install
gcidic copper bath with an average bank volume of 1.62 cubic meter., .

Semi~bright nickel electroplating bath tank, One of
plant (3.1%) operate with gemi~bbight nickel bath tank with voaume of
1.48 cub{c meter. | |

Dull nickel electroplating tank, 46.9% of planbsv
' posées dull nickel electroplating bath tank with an average tank .

volume of 2.49 cubic meter.
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Bright nickel electroplating bath tank, all =f bh@

.plant posses bright nickel wiih an average of nbout 2 tanks per  plant
ard wgbh an average volume af bhe @ank of 2.55 cubic meter,

Chromium electroplating tank, one tank‘pef plant with

an average tank volume of 1.3@ cubkic meter.

Types of eleckroplating tank agd numbers of plant

pusses each type are shown in Table 5.

Table 5 Nuhber and size of electroplating tanks

Type of » Numbér- Number - Avebagé Standard
electroplating . of of .size of tank deviabibn

tank plants tanks 4 (m® )
Chromium ‘ 32 32 1.30 - 8,77
Bright ﬁickel | | 32 | 53 2.55 1.25
Dull nickel 15 15 2.49 1,45
Semi-bright nickel 1 1 " 1.48 ' o
Acidic copper. 4 : 4 1.62 1.30

Basic copper 8 8 0.83 2,71
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4,1.7 Process of electroplating

4,1.7.1 Process of cleaning Cleaning of  the workpiece by

aciq, chemical employed usually are hydrochloric acid or sulphuric
acid with concenbrabion‘ofylw—SEX volume/volume. Hydrochloric aéid is
usually used in éase of iron workpieces, for sulphuric acid is usually
used in workpiece of iron, stainless steel, copper or élloy of
coppery, zinc. Thereafter workpiece is brushed by ‘machahical cutting
“after the polishing of workpiece; bapioca flour or whiteclay can be
appiied a verybsmall amognb and then cleaned aga?n by ;causbic dea,
then cleaning of the workpieces by‘chérodal ashes. 75% of all
underlying electroplating plants 3sevbhis method. Ash is of alkaline
nature, it helps washing the workpiece nicely. Charcoal ash 1is the
waste from charcoal stoves. After being washing wibh_ charcoal ‘ashes
may be use by detergent. In practice, charcoal ashes.or deterdent may
be used in each one sort materials of the plants debermined or may be
appliéd bqth. and then méy b; submerged fn weak acid solution, usually
is‘sulphurié acid with a volumatic percentage of 5-1@% volume/volume.
vThis wili eliminate oxide film originated by residual Froml pnevious
cleaning with alkaline and'also‘help to microscopically roughening the
surface and also as a method of acidify bhé‘ workpiece for further
electroplating.

The above mentioned cleaning method is the basic need,
however, another précedure would be : cyanide cleaning for protection

of rusting before plating procedure can be proceeded.

Results from the s?rvey indicates that cyanide may not be

4
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necessary in process 43.8%. of plants confirm that there is no need to
use cyanide. The reason is that it may endangef to the warks

themselves.

4,1.7.2 Procéss of plating two-categories of

electroplating plant are as follows ¢

1. Plants of chromium and nickel plating, the plating
process begins in a dull nickel tank. Time‘consumed is about 10-20
minutes, then the workpiece is washed by wabef, then transfer it to
br{ght nickel tank for about 30 minutes to 1 hour aﬁd wash by water
until it is clean..Finally, it is brénsfered to chromium Qank for 5
seconds to 5 minube§ then washing by water as a final étége.

2. Plants oF. chromium, nickel, and copper plating. The
plating process starbs’in-é thasic copper tank, btime consumed is 1-10
ménubes, then wash by water. Néxb is in acidic copper plating tank of
1@ minutes to 1 hour{ wash by water and plating dull nickel with time
of ébout 5-20 minutes, wash with water and then put it into bright
nickei pjabing with 15 minutes to 1 hour and wash with water, then put
into chromium plating in 5 second to 54minubes then wash with water as
a f‘1 nal stage .

It was found that time of plating cﬁn be varied according to

quality of plating.
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Table 6 Number of electroplating types

Electroplating types . existing Number percent

of plants (1987)

Chromium, bright nickel 10 31.3
Chromium, bright ﬁickel. dull nickel _ 12 37.5 k
t
Chromium, bright nickel, semi~brighb.'nickel 1 3.1
Chromium, bright nickel, basic copper 3 9.4
Chromium, bright nickel, dull nickel, basic copper 2 6.2
Chromium, bright nickel, dull ni&kel, acid copper 1 3;1
_ Chromium, bright nickel,basic copper,acidic copper 3 9.4
total . 32 100

4.1.8 Chemicals used in the process

“

4.1.8.1 Washing. hydrochloric acid or sulphuric acid
is employed in cleaning rust . Approximately, consumption of
hydrochloric acid is 25 litre/month/plant. HZSO4 is of 26

litre/month/plant and caustic soda is 12 kg/month/plant.

4.1.8.2 Plating process

For chromium plating, chromic acid is utilized 17



24

kg/monbﬁ/plant and sulbhuric acid 1 litre/month/plant. . *

" As for nickel plating, nickel sulphate used is

approximetely 48 kg/month/plant. Nickel chloride is 17‘kg/monbh/pianb,
and boric acid is 14 kg/month/plant.

For coppér plating, two kindé of copper platings are
used} i.e, alkaline plating and acidic plating. The more popular is
the alkaline process. Chemical involved in alksline plating is cyanide
salt, such as copper cyanide, sodium cyanide. N

In summary, chemicals wused in plating are shown in

Table 7.



25

Table 7 Chemical used in electroplating process

Total Plant Average‘ standard
Step | Chemical Utilized |(number of quant ity uszed deviation
' plants) unit/month
Hydrochloric acid 19 25 . litre N 15,88
cleaning »
process Sulphuric acid 14 a6  litre 17.52
Caustic soda 9 12 ke 8.55
chromium plating
tank _
Chromic acid . 25 17 kg 13.62
Sulphuric acid 12 . 1 litre ' 0.93
Nickel plating
tank (
plating Nickel sulphate 26 40 kg 32,30
process : ‘
Nickel chloride 26 ' 17 kg 16,23
Boric acid 24 14 k¢ 18.66
Copper plating n
tank
Copﬁer sulphate 5 15 kg ‘ 7.88
Copper cyanide 3 31 kg 31.12
Sodium cyanide 1 5 k¢ } 2
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4,1,8 Washing

Afbér a workpiece is removed from én electroplating
bank; it must be washed by water. In fact, submerge waéhing solution
can be reused by recyciing it -back to the plating tank. But in
pracbice,.washing water was disposed out every day. It is important bol
note that -iﬁcrease in number of washing ban;s may help solving the
problems of waste water discharged into tbe sewage gysbem. The waﬁer
>uéed in washing process should be reused for cleaning purposes.

=

4.1.10 Number and size of wasbewater‘storage Only 29

plants posses wastewater tanks, an average volume of waste storage is

2.96 m° /plant.

4.1.11 Quantibty of water used in plating process
Water wvolume used in plating plants and number of

plants are shown in Table 9.
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.

‘Table 9 Numbér of plants according to specified volume of

water used

Volume of water Number of Percent
(m® /d)y plants
2-2 N 12 40.0
2-4 ‘ 11 36.7
4-6 4 13.3
6-8 1 3.3
8-10 - 2 6.7

1 p . :
Total i ' 30 100
X = 3.11 m°/day

Sp = 2.25

4.1.12 Treatment . of wastewater

84.4 % of plants posses the treatment system, 15,6% is lack
of the treatment. Treabménb by chemical process 'is 88.9% and physical-

process is 11.1%
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4,1.13 Construction cost of treatment system Mostly, the

- fixed cost of the treatment system varies between 5.@@0—15,900 baht

with an avérage of 21,685 baht/plant.

Table 10 Number of plants accordingly to the §pecified range of

construction cost.

Construction cost Number of Percent
(baht) ' plants
5,000~ 15,000 8 42,1
15,2@1?25,0®® . 5 26.3
25,001-35,000 2 1.5
> 35,000 2)R) ' 4 21.1
Total - ' 19 102
X = 21,605 baht
SD =

13,0851

4,1,14 Frequency o# treatment

2

Table 11 @ shows the frequency of treatment of the

interviewed plants.
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Table 11 Treatment period of wastewater (time)

Time period in treatment Number Percent
Regularly T : 16 .57.1
Occasionally : ‘ : 2 7.1
No treatment 5 : 17.9
" No respbnse ‘ 5 17.9 .
Total ‘ 28 190

4,1.,15 Plant, relocation

{
Most of the entreprenesurs oppose the ' idea of plant

relocation and'only a small number agree to relocate the planbs as

 shown in Table 12,
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Table 12 The response on plant relocation

Opinions : Number of plants Percent
accepted ! 7 21.9
hesitated 3 8.4
not accept . 22 o 68.7"
Total 32 . b 100

4.1.17 Result of analysis the wastewater quality

Twelve wastewater samples héd been collected in ordér_ to
test qualities, especially, chromium and nickel from e]ectroplabiﬁg
plants ( the sahples from copper plating plants is noﬁ included
because of Iirregular operation ) . -

Result of qutewatep sample analysis is shown in Table
13. [t had been discqvered that it had enormously exceeding the
standard value with Cr in an average value of 47.91 mg./litre, and Ni
of 64.29 mg./litre, with turbility of 9.82 NTU with pH qf 2.22 and
total suspended solid of 10.20 mg./litre. .

When compared‘ with standard of wastewater preclaimed Qy
Department of Industrial Works No.12, it appear; tgab Cr had exceediﬁg
the standard in 95,28 times and Ni for 321.45 times , exceéding -the

. i
value of specified allowable level.



Table 13 Result of analysis of wastewater samples from electroplating plants 32

Sample of Co. ' Ni. Turhility Aciditudflkality Total Suspended Solid
Hastewater ’ '
. ihverage fAverage fverage fAyerage Auepage
Number ny/i ng/l Nt wH ng/l
Yalue Value Value | Yalue Yalue

P-4 Y 4.7 9.8 2.31 8.33
CEB-2 | 123 3.3 2.5 2.39 | 1923

EP - 3 124.2 83.9 29.8 2.43 9.2%

EP - 4 4.2 53.8 2.6 2.29 7.37

-5 38.8 -1 33.2 4.8 2.29 S 9.m

P -6 157.3 115.5 3.4 2.14 14,89

47,91 : 64.29 9.82 2.22 10.26
-7 15.5 2.8 6.3 2.25 6.42
P -8 21.7 124.4 15.8 2.89 12.68
*

EP - 9 8.1 R 4.5 2,88 14,8

EP - 10 4.4 1 1m0 16.8 213 7.92

EF - 11 3.9 190.0 3.3 2.89 14.18

EP - 12 114,53 33.7 : 20.8 2.12 8.74

Total 3714.% 1.5 1178 24,59 122.42
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4,2 Neighbourhood Attitu wolbmﬁg%lectroplating Plants

The serious effect from smell, odor, and dusts are obvious.
Effect from discharged water was not mentioned?¥ . Respondent felt
unsure aboub_ poisonous effects since it was difficult to proof.

However, 53.1% of people request to solve the problemé.

Table 14 Summarizes the numbers of people suffering from plating

plants
Option to react Number percent
) *
Complain towards gdovernment agencies such as DIW 8 . 25.0
Appeal to plants owners 17 53.1
Others R 3‘ 9.4
No response . ' "4 12.5
Total 7 ' 32 100

{
By the whole 32 respondents, Recognition of poisonous

meterials is 3 cases., While 2 cases indicates they get effects from
smell and odor @hab make them feel dizzy and headaché.

The disturbances from poisonous substance can be divided 3
problems.

1. Smell problems 56.7%

14024 . AR



34

2. Froblems arise by dust, exhaust mist, fume 36.7%.

3. Problem arise from noiée-acoustic pol&ubions (metal

polishing) 6.6%.

fnconclusion@ most respondents agrees and support the idea to
solve air pollution problems, smell, odor, dust from metal polishing
and wastewater with boisonous substances. Also, preventive system

for emitting toxic substances is highly supported.

4,3 Data Compiled from Department of Industrial Works Officers

4.3.1 The opinion toward existing problems
. ,

~

Department of Industrial Works is a government

agency, its function issues license for establishment of factory,
control, .inspect, follow up the operation of Factorieé continuously.
It also plays a vital role in contrpol and rectify the environment

problems for industrial plants.

- Most of DIW officers 5elieved that problems exists in,
small factories of 68.4% because o? lacking capital fund, land;
knowledge etc.

~
Treatment has been.operébed rggularly is only 2.7%,

the others operate their treatment system occasionally.
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Table 15 DIW officers’ atbitude on reasons of unﬁreating wastewater

Reason Number percent

Ng interesting., Not impress with any importance 6 16.7
Waste of time in treatment . 3 V 8.3
Encounter expenses in treatment i8 5.0
Limited space, ﬁot convenient to tresat 5 13.8
Lack of knowledge for treatment process ' 2 5.5
Ladk of governmental officers to look after . 1 2.8
No serious penal action against plants 1 ‘ 2,8
Total ' 36 ' 100

Problems and difficulties of treatment system of bhe
electroplating plants
1. Cost of treatment
Z; Lack of the technical skill in treatment
system. |
3. Limited space.
4. Lack of responsibilities.

5. . No attention.

The opinion of self-Lreatment by individual responsibility
L ]

of =ach plant 15 shown Lhat 15 of 26 respondents agree with this idea,
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and bthe obthers show different ideas including reason: as shown  in
Table 16.
Table 16 Cpinion of self-treatment by individual responsibility

wiantewater treatment

" Order of opinion Number Percent Reason

Agree with 15 41,7 For these planbs‘ who be able
to proceed their own treatment
effectively.

Not sure 10 27.8 If the breatment‘plaﬁts do not
pose problem. It shall let it

¢ be as it is.

Not agfee 11 32.5 'Should transport all disposal

| | water to a centrél treatment
plant or relocat; the plant
and construbt a central

treatment system.

Total 36 T 100

The gross reéulb from control, inspect, follow up to
urge the small-scale electroplating plant. In the wastewater problems

to abide by the law. The result are the followings.,
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Table 17 DIW officers' attitude on effectiveness of pollution

abatement in small-scale elecbroplabing plants.

Effective ‘ Number Percent
High effective .8 2
Effective » 6 18.4
Not sure » . » 8 : 25.8
Low effective : 15 48.4
Leés effective - 2 6.4
i
Total ' : 31 100

4.3.2 QOpinion to propose several improvement
Many of éfficers suggested for improvémenb within the
plant. Thg way to imﬁrove can be condluded as improving the
manufacturing process, such as minimiziﬁg quant ity of ﬁollubanbs to

‘be treated, reuse water system from . submerged washing tank to

~electroplating tank.

4,3.3 The opinion on improving the method of problem solving.
Existing methods of treatment which are utilized by

electroplating plants are criticised by DIW officers shown in Teble 18
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%

Table 18 Opinion on existing treatment condibions.
Order of opinion Number Percent Reason
- Should be changed ‘12 38.7 The treatment system is

rarely operated in order to
reduce costs.,
- Not sure 7 . 9 29.0 They depend upon suitabiliﬁy
| of each plant.
- Should not be changed 19 32.3 The system is sufficiently-

good.

Total 31 100

From the question of relocation of the plant into the same
area and constructing a cénbral treatment and ‘enforcing the plants to
pay an appropriate fees for!service. Conclusion of data are shown in

Table. 189 and Table 20
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Table 19 Opinions on relocation of the electroplating plants.

Degree of agreement Number Percent Reason
Absolutely necessary 17 47,2 ~ Be able to treéat the entire
wastewater and economical
Necessary 1@ 27.8 -
Fair 7 19,4 - Inyolving in marketing
problems.
-~ Transportation and
ifinancial problems.,
Unnecesséry 2 5.6 -
Total 36 100
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Table 20 Feasibility .of relocation of electroplating plants

Order of opinion Number Percent
Highly possible = - | 6 16.7
%
Possible 25 . 69.4
Impossible’ ' : 3 ) . 8.3
Entirely impossible 2 5.6
Total 36 122
4,4 Data Compiled from Office the National vEnvironment Board

Officérs

Currently, wastewater problems “From electroplating plant,
It has high effecb to the water sources, which has essential to
1iving animal and planﬁ. The most of opinion on this problem is bhét
"shoula he solve urgently”". They pose problems how to qeal with them
according to suitable managemeng. The ‘mosb ?mportant poinb is to .
conbrol‘bhem to run a‘breatmenﬁ system. If the DIW can really control
and supervise bheﬁ. .The pr?blem‘will be decreased considerably. In
practice, ONEB do not posses authorjby‘t§< inspect or supervise
intrafactory. ONEB had consider ovér.all categories of Vindusbrié§.,
ONEB will not act only as poliéy formulater and a co—ordinabing role.

- For the remaining problems persist the solving suggestion., They had



proposed as follows.

1. Subdividing 4Lhe eléobroplabing plants into seberated
groups, by arranée'each group into the same area and then governmeng
shall‘consbruét a central waste treatment plants by charging fees from
these plagbs.

2. Transporting the wastewater for breatménb élsewhere.

3. Imposing a recycle system such as re-use of heavy metal,

From the question of opinions of relocabtion the plant 1into
the same area and constructing a central treatment and enforcing the

plants to pay an appropriate fees for service, the results are shown

in Table 21.
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cpinions on relocation of the electroplating plants

Order of opinion

Number Percent

Reason

Entirely agree

Agree

Not sure

Not agreed

14

14

40.9

40.0

17.1

- materials

Agencies concerned are able to
control pohlution up to standard
That is an ecoriomital reason.

[t is

convenient to control

pollution and solve the problem
in a systematic manner.

Relocat ing the plants will
high cost.

this

definitely incur
It is advisable to compare
with other methods. ‘
It seems uncertain whether it is
since

feasible, there are many

variable, which are not be able
to control,.
Relocation will cause the
problem of transportation on raw
| which
expected to increase more expense
Most

and products
of them are small-scale
industries, which usually recieve
insufficient income to relocate

their plants.

Total

35

109
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Implementing plan Can be concluded are follow.

1. Plan of es£ab1ishing a8 central waste -‘treatment plant.
Whereby certain vehicles will trénsporb wastewater from plants direct
to>_breatmenb plant to rectify the waste sludge which is dangerous
ihcluding air pollution as well.

2. Electroplating plants had been set as a second pricority

%

bp be considered announced to require to arrange for EIA formulation,
By exempting them if they are relocate into the inﬁustrial estate.

3. érojeét to control poisénous pollutants from major cities.

4. In the .version of 6th Nabibnal Economic Social

Development Plan,ONEB had propose a pian or a project to study methods

to solve poiéondus poliutant problem.

In implemenbing plan, Currently is still in a sbgge of
compiling preliminafy data in order»to pian in.the next stage. By way
of propose to govermment agencies such as DIW, The Bangkok
Metroﬁoliban Administration (BQA) and other provinces to bfing this

plan . into implementation by which every section had implement are

Follbwings. o i : s

.1. In pollutants control from industriél plant in
prbvincial level, by which Samutprakan is can example of primary in
subject of Hazardous Was@e, the plan. began on February 1987 b£ill
August 1987, when completed, it will enter into 2nd stage. Then a

feasibility study will lead to engineering design in the next.
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2 To estab}ish a central waste treatment plant
co-operation with DIW. They wduld opened public -bidv for privabe
séctor to operaﬁe the pﬁojecb by request payment from fee incurred by
treatment for these service using plénbs, bu; problems still persist
about rate of treatment fee, Proeess, including ;he goﬁernmenb shall
hold legislagures to issue a law to implement.

t
Conclusion ONEB had restrict by act which the role in a
1imibed» manner in a extrafactory. The prdblem -of eiecbroplating
plant is a part of poisohous substance to emitted >to environmental,

an its problem are considered by order 2 to arrange for EIA.

4.5 [llustrate of Ability of Activated Carbon Adsorptioﬁ on _ Heavy

Metal

Ed

4,5.1 ObJjective experimental

Because treatment system in electroplating plants
are not operated practically, researcher has considered agtivéted
carbon as aﬁ obbion by the‘Following reasons. n

1. Activated carbon is manufactured locally.
2 Acéivated carbon hag beeﬁ used widely in common
- electroplating plants in case of filtering chemical for elimination of

pollutants especially in nickel electroplating tanks.

However, researcher has helieve to the activated carbon. It
can hot used to treat of wastewater in electroplat ing pianbs. Because -

_of the waste is high concentrate exceeding to‘adsorps.
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4,5.2 Operating of Activated Carbon

‘ ) }
a physical-chemical

Aéﬁivabed carbon adsorption is
treatment method which can reduce pollutants in solute water both
organic and inorganic matter.

Acbivated carbon is®' employed for adsorpb%on oF‘ colour;
odours, organic matters, inorganic matters such as heav& metals. The
efficiency varies according to material to be adsorped and byﬁas OF,
sctivated carbon. Treagmenb using acﬁivabed carbon is .a costly
process mosbly. it was used in tertiary treatment. Activated carbon
havé powder form and granular form. The powder Formghas a grain size

of less than 58 mesh. Regeneration of granular activated carbon can be

done by burning in a multiple hearth oven of about 8082-950 C°.

4,5.,3 Adsorption characteristics

Thé_ adsorption oapécity of a carbon can ‘be measured byv
determining the édsorption isotﬁerm with the wastewater under
consideration. Isotherms obtainéd under identicai_condibions using the
same test solutions for tyo test carbons can ' be quickly and
conveniently compared to reveal the relative merits of the carbons.
Adsorption Isotherﬁs are determined in a batch test. Also ; batch
tests such as isotherms do not measure the potential effects which may
occur in a columh. For Pilot Tésb are also considered imbortanb. This

tests use for design criteria which provide much more accurate

_estimates of the berformance that can be expected in a full-scale unit.
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4.5.4 Experiment on adsorption capacity of Activated Carbon

{
Adsorption Isotherm Test

In practice, bhe mebhod similar Lo jar btest. Conclusicn of
procedure can be indécabed follaw are :

1+ CGrind a representative sample of éarbon until 90+5
percent will pass a 325 mesh sieve.

2 Fill water zample 100 ml. in the bottle, The size of
the bottle are 250 ml. the number of 5. Add pulverized carbon in each
bottle. The quantib& of carbon employed 0,5,12,2®,andA 58 mg/l. or
employ by range of other quantity as appropriate. Shake the bottle
wibh>shaker at least 2 hourst The temperéture of represent sample will
be constant.

b ]

3. Filbrabe the carbon discard then bring the
repheéenbabion sample in each bottle to analysis concentrate of
subsbance. to be adsorp, recieving of data éan be plot of Adsorption
Iéépherm.

4.5.4.1 Experiment

Two types of granular activaﬁed cafbon' in whic¢ch their
characteristics ére shown in Table ZZQand 25. These are producé from
cobonut shellg which »produced according by American Water Works
Association from AWWA standard for granular acbivated‘ carbon. The
waste .waber is employed base on sverage value of wastewater sample;

The proceed of calculate are follow.
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Table 22 Characteristics of activated carbon type A

- Mesh Size 8 x 3@
lodine Number (Min) 1,128.1
Methylene Blue Number (Min) 299;5
Abrasion Number (Min) 80
Hardness Number (Min) =17
Moisture as)packed (Max %) 2
Residue on Ignibiqn, (Max %> 3‘
pH

Surface. Area (N-B.E.T.)

Bulk Density, g./cc.

8.95
1, 15_1,250

@.50-0.55

Table 23 Characteristic of activated carbon type B

pH

Density

Ash

Moist.C 105 C

rodine Number

4,5.4.2 Waébewater in the experiment

8.7
1.35

1.28

921.67

Result of analysis of wastewater samples from electroplating

plénb are as follows :—

1. Chromium (average concentration)
{ .

'Z. Nickel (average odncentrabion)

47.91 mg/1

|t}

64.28 mg/1



Procedure for chemicals used calculation

Chemicals used for.l litre water

1, Chromic acid

Minimum assay , ‘ 99% (Oxidimetric)
cro, M.W. o 99.994
| Cr‘abomic weight of chromium = 51,996
0 atomic weight of nickel = 16

If 51.996 gm. Cr to be used, 99.9§4 ém bf CPO: is required and
6.54791 gm. Cr to be u;ed, (99.994/51.996) X @.04791_is required
So 2.89214 gm. CrOé is regquired

From'Impurities compensation @ =

if 99 ¢gm CrOs to be'used, bhe chemical required is 100 gm

From Impurities‘compensabion H '

if ©.09214 gm to be used, (100/99) x 0.09214

chemical required 2.838387 €m

= 83.a7 mg

2. For contenbtrate sulfuric acid, the proportion of chromic acid

used

chromic acid = 17.20 kg
concentrate sulfuric acid 1 1t

It

17.20 kg x 18° gm x 10° mg x 1 1t 4

1t ke gm 10°m1
. {

17,200 mg/ml

48

if

is
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= 1 ml : x 93.907 mng
17,200 mg :
.
= @.0054 mi
3. NiSO, 6 H, O (Approx)
Ni ,2@.8 to 22.4%
averade = 22.8 + 22.4
2
= 21.6 %
If 21.6 ¢gm nickeliis required, the chemical to be used is
.
108 gm

If @.,04507 gm nickel. is required, the chemical tao be used

is 100 x 0.94507 gm
21.6
= @.20865 gm
= 208.65 mg

4, Nickel Chlopide

Nicl, 6H_ 0

Ni =

The sample M.W.

If 58.71

regquired

58.71, C1 =

= Q7% min.

35.453, H = 1.008, O = 16

Lables = 237.69

gm Ni to be used, 237.69 gm of NiCl2 G‘sz) is
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and if 2.01922 gm to be used, 237.69 x @.01982‘gm of
| 58.71
NiCl, 6H,O is required
So 2.87781 €m NiCl2 6H20 is required
From impurity coﬁpensation if 97 gm Nii(\jl2 6H2 0 to be used,

the chemical required is 109 gm

Form ‘impurity compensation if @.07781 gm NiClz GH2 0 to be

used, the chemical required is 198 x 0.07781

97
o = 3.88¢021 gm
= 8@.21 me
Remark : the nickel sulfate and nickel chloride used ratio = 70,1 3
29.9 (from Lthe received questionaires)
Nickel sulfate = 70.1 x 64.29 mg/1 = 45.07 mg/1

100

29.9 x 64.28 mg/l = . 19.22 mg/l

Nickel chloride

100

5. For boric acid, the propoytion of Nickel sulfate is used

Nickel swlfate = 329.88 kg = 2.73 ke
boric acid | 14.63 kg
= 208.65 = 76.43 wmg
2.73

76.43 mg

il

chemical required
»
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Table 24 Amount of Activated Carbon used for.Adsorpbion Isotherm Tésb

Activated carbon

Amount of ; Amount required A/C Tyﬁe A A/C Type B

determinate am/ 400 mi: actual amount actual amount
used used
gm/ 400 ml gm/d@@ ml
?.30 1.2 | . 1.2034 .‘ ‘1.2@22
0.60 ' , 2.4 2.4812 | 2.4003
1.2 ' 4.8 . aee1a 4.8012
i
3.5 ‘ 14.8 14.0025 14,0010

 4.5.4.3 The resulbs

In preliminary test. The important heavy metals are selecbed
Chromium and Nickel as case 5tu&y. The‘results'of which had been
demonstrated in Fig. 2 shown Adsorpbion Isotherm oF_qarbon type A
is 'pigher than cgrbon type B..It shows carbén‘type A had higher
adsorpgion efficiency than carbon type B. It also abéears that both of
them had low adsorption on Chfomium. On Fig. 3 . shown adsorption
isobtherm of carbon bypé A is higher tban type B. It shown explicity,
carbon type A is in better adsorption efficiently thah.bype B %n case

of Nickel adsorption as well.
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From preliminary besb, The result indicated that carbon type
A had a higher adsorption effipiency than carbon type B. 'lh anyway,
the adscorption efficiency of the carbon type B Qas too low to use for
 heavy metal adsorption. By the reasons above, the two types carbon‘are‘

riot properly used for electroplating wastewater.
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" Table 25 Result of experiment to determine Adsorption Isstherm
in adsorption of chromium
m c X -
Weight of Concentration Chromium
Type carbon of residual Cr. Adsorbed X
g/180 ml. mg/ 1 m
[} 44,1 =, -
2.30 38.7 5.4 ' 18
Carbon A @.60 36.9 7.2 12
x 1.2 33.3 12.8 S
3.5 32.8 11.3 3.2
2 44,1 - -
2.30 43.4 8.7 2.3
Carbon B ?.60 42.9 1082 2
1.2 42,1 2 . 1.7
3.5 40,4 3.7 1.1
Fig 2 Adsorption Isotherm
26
24 -
22 -
20 -
18 -
H]
16 —
)
M) 14 -
(A)
12
10
8 -
6 —
4.~
2 BLB‘%@
o T 7 r T T
0 20 40

Residual solution with chramium, ©
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(’2‘(_1> 40 ~ (A) ’/X
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Table 26 Result of experiment to determine Adsorption [sotherm

in adsorption of Nickel

m C X

. !
Weight of Concentration Chromium
Ty-pe carbon of ‘r‘esidual Qr- . Adsorbed ) x
€/100 ml. mg/1 m
o 75 - -
2.3 62 | 13 43.33
Carbon A 2.60 51 24 40.9
1.2 | 36 | 33 _ 32.5
3.5 2.3 72.7 28.77
.
o s - -
2.30 ' 68 7 A 23.33
Carbon B ’ ?.60 67 8 13,33
1.2 ' 57 18 15.9
» ! a
3.5 27 48 18.71

80

70
80 —

50 —

30

20 —

o
H

Residual solution with Ni, ¢
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4.5.5 Pilot Carbon Column Test

Fbom the experiment of Adsorption lsotherm in above bhat
act ivated carbon type A‘has superior quality than type B. But it was
unknown suitible‘of activated carbon type A for use in practice then
bring carbon type A to conduct "Pilot Carbon Column Test" normally,
pilot test is investigated are followv:

1. bed depth 6? activated carbon

2. flow rate of wastewager iﬁ suitible of qﬁality water

3. quanﬁiby of wastewater pass standard value.

“

4.5.5.1 Equipment and design of test

7 Equ?pmenbs emﬁloyed in .preliminary test are' the
followings HE&

1. P.V.C., tube with an internal diameter of 8. 178" with
height' of 75 cm.number of 4 pcs; ( within the tube there is a small
b@be of 1" size place in a obstruction direction both on bﬁe top and
bottom of big tube. This small piece of tube has slpbs along its.
periphery to let water and carbon which is in dﬁsb form. to pass
bhrougﬁ but shall no£ allowing the acgivaﬁed carbon used for
adsorption to espape from the tubeAwhen wabéﬁ pass through,

2. Rubber‘hose with inner diameter of 3/4" andnlengbh of 1
m. nunber of 4 pcs.

3. Rubbe; ;gse fastening clips. to Fasben itvtighbly'ih 9
pcs.

4, Submersible water pump with capaciby (max.) of 100

1/min, { pump. i
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5. Activated carbon, fill each tﬁbe with carbon in a bed

depth of 5@ cm. (for expansion of carbon in back wash For'another 25
cm.) quantity of each tuhe ig used of activated carbon df 1,298 gm. -
and total employ of 5,195 gm. ‘ ‘ ’

6, 1 water tank for containing wastewater,

7. VWastewater prepared by pre-determined proportion.

Specify Type of Test It had been . determined that

wastewater flow pattern is down flow type, and it be determined to be
a Porce flow with pressurized with series orders. For the assembly of 4

tubes shall assembled until it complete. Drawing of test conducted

please refer to (Fig.4)

4.5.5.2 Testing method

»

prior to condubbing test, it has to conduct a back wash
operation to driVe thbse émall dust particle carbon. to float-flow
away, to pre?ent carboﬁ’stick obstruction in operation. To béck wash
is conduct a way by reversing the open*closiﬁg of valves in sucﬁ é way
that flow of water is in opposite way to the normal operating

direction, . counter flow time consumed of 5 min.

To start, in flow of the wastewater into bhe ‘treatment
procesé of about 2@ gallons/min/ft° . The water sample collection,
shall pick up at various dept of different lévels in 50 cm., 100 cm.,
150 cm. and.ZZ cm., marks. volume of water pass through the breatmenp

system which had been collected is primary, 1 ma, 2m 3 me and
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8

3.11 m to investigate whether any wastewater flow through in ahy

period in what depth level. These will pass through @reat, then bring

the treated water for determine Lhe cuantities of residus left,



Tahle

27 Result of treating Chromium and Nickel

Quantity of

Bed depth of

Quaritity of residual heavy metal

wastewater carbon. -
pass through Chromium Nickel
(m%) (cm) mg/ 1 mg/ 1
50 34.8 68.7
100 26.8 66.4
Starting
156 24.5 62.3
200 23.5 56.3
50 48,4 71.9
_ 100 40.4 . 71.0
1.29
15@¢ 33.2 63.4
209 25.6 67.3
50 52.3 69.7
109 44,8 79.9
2.00
150 '39.7 71.5
200 34.5 72.3
50 53.7 68.8
109 48.6 71.3
3.00
' 150 43,1 71.3
200 39.6 71.1
52 53.9 73.5
10@ 47.8 71.4
3.11 *
150 43.8 71.1
200 42,1 71.3
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4.5,5.3 results of the experiment

Results from the experiment (Table 27) show that the
treatment was unabie to reduce cﬁromium and nickgl because the quality
of water in the subsequent of each 5@ cm. depth was’respectively very
little improved. For treating interval of 1,2,3 and 3.11 ma, th; watenr
quality also can not achieve with the standards laid out in Ministrial

Rule of Industrial Waste Standard No.12. The reasons are as follows:

1. Characterisbi@s of activated carboﬁ.

2. Quai{ty of wasbewabér.

The results, Fhe act ivated c;rbon was not used for treatment
for high concentrate of substaﬁb. Thé ihtroducing of activated carbon
in pﬁimary stage would‘be unsuitable. Accept the waste is diluted..
The wastewater should have been precipitated in priméry stage.
Hdwever, the ﬁethod bf phemical brecipitation is the same fasion of

the batch operation for the suggested by DIW. Which the small

electroplating plants may not treat it as well,
Conclusion

e ] . ' ‘

The result of preliminary. test, the activated carbon is not

suitable in treat of heavy metal in electroplating plants. Because of
the wastewater before treating is high concentrate, exceeding to

Capacity~of activated carbon for treat.



CHAPTER V

SUGGESTION FOR POLLUTION ABATEMENT

5.1 Limitation of Treatment Technology

In the treatment process, wastes discharged frém
e]ecbropiabing plant are in~orgahic substances. Chemical precipitation
process is a common method of treating electroplating wastes. The
heavy metal can be reduced after precipitation. The adsorption process
by activated éarbon does not work in treatment of waste from
electroplating.

However, the chemical treatment by precipitabion create

poisonous sludge that carefully care must be taken.

5.2 Difficulties of Inplant Treatment

In treatment of wastewater problem involved are :

1. The entrepreneurs are usually lack of vision of the
importance of the problem.

2. High breatmentvcost.

2+ Technological problems.

5.3 Reduction of Pollution Problems by Improving Washing Technique
 From the study, it was found that control of submerge
washing of workpiece can be able to reduce quantity of wastewater.

A primary submerge washing tank with high concentration of heavy
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metal, usually plants had accumulate the heavy metal prope washing
tank pour back to electroplating tank, but for Zhd,i3rd, and other
submerged washing tank with.]ow'concenbrabion, tﬁey ignored and
pour it away. And this-is the very root scurce of waste water problem
from plating plants.

The correct méthod are well known for deneral ‘piabing
planbs,“but they usually ignore it. The submerge washing process of
workpiece can be carefully done in orderly manner, if be done» in a
correct way. The solving of wastewater pfoblem will be ‘muqh mare
effective by "feeding the drag-out back into the platingitank
and thus rgdugingA both wasbe—treabmenb probiems and loss of valuable

) . [ A}
solution®

. It seems that small-scale electroplating plants did not
use it in a orderly manner. If it had been done correctly, it will

offer the least wéste.

Sugdestion for operabing of the electroplating plants can be

- 1
summarized as follows -

1. The first tank are storage, and fill water back to the
plating tank.

2. position of submerge-washing tgnks,should be located in
a correct order settling distance of suspended solid should be

calculate according to settling rate.

(1) Lowenheim. Frederipk A, Elecbroplaﬁing, P.19@5.
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3. Shaﬁé‘of tanks or containers should be improved to avoid
overflow of wastewater,
- 3.1 The size of tank should be big enough to store the
whole washing water‘volume.
3.2 Secondary, the shape of tank should be rgcbangular.
4, The positions bebween of submerge-washing tanks and
electroplating tank shoald'be in order as follows Alk;line copper
ﬁlating tank, submerge washing tank, acid copper‘electroplatihg tank,
submerge-washing tank, dull nickel platjng bank;r submerge-washing
baﬁk, bright nickel plating gahk, submerge washing tank, Vchromium
electroplating tank, submerge washing tank.
5. Electroplabing and submerge—washing: tanks should be
placed in the s&me'level and close together.
| 6. » In case of plating From dull nickel to bright nickél
without going through submerge-washing, the channei of conneéting
.should be constructed.
Drawing of submerge-washing tank dezcbibed above shown  in

Fig. 5.

The suggrchbed woshing tank can be operated by section.

1. Water in 1™ section automatically becomes concentrated
and the concentration will decrease by the order of openning No.2, 3,

4, 5 respectively.
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2. Upon utilize in a normal way, £ill in water in 5 "

openning when .reach the level of: buffer plabe Qith. lower
concentration, it shall flow bowa;ds direbtion of'higher concentration
to openning No.4, 3, 2, 1 respectively.

3. Quantity of water filled into @he plating tank and bﬁe
quantity of water filled in the last submehge—waéhing tank afé of the

same quantity.



CHAPTER VI

CENTRAL TREATMENT PLANT

6.1 Concept and Methodology of Central Treatment System

6.1.1 Concept

From @he information, both of DIW ofFicers and entrepreneurs
electroplating. It shows thag in inplant breabmen£ are not eFFicienc&.
due to most of small-scale plants entrepreneurs do not operagé their
treatment system oﬁ lack knowledée of technological aspec#s. ) Include
tried to avoid the treatment entirely to reduce cost. by which 
inspection bfficers are Qith a limited number.

If plants were group into production gear. They will bé
easier to control pollution problem. By establish a cenbrai breaﬁment

: i
system which fee can be charged against plants in a no-lost basis hoth

service offers and receivers.

€.1.2 Methodology of central Ereatment system

The central treatment approach has implementation to relocate
the electroplating plant in certain area. The number of service areas

and the capacity of the central treatment plant for each service area.,
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6.1.3 Guidelines for treatment step

1. In bhé wastewater treatment, the first step especially
individual plant should be use by method of submerge washing in
correct.

2. Wastewater hés\residual in a minimum waste from first
step éhOuld be flow to central treabménb storade tank and already inEo
treatment process. The treatmant hay be chemical destrucbicﬁ process,
which is common pﬁacbice in treabmen§ of elecbroplabfng Qasbe,
normally the chgmical used are HZSO4, FeSO4 y (Ca(0C1)), NaOH. etc,
However, the guantity used in treatment process still really unknown
depend on water characteristic after reduction by washing process.

3. In the final treatment process caf be treated by
activated carbon édsorption, usually influence into this process
especially the quality of turbiliky apprﬁximate is not more .than

2.5 NTU,

6.2 Advantage and Disadvantage of Central Treabtment Plant

To relocate the plants in grouping area and establish of a
central treatment plants is an important Criberia to be considered
carefully, weighing both advantages and disadvantages, in this passage

will be indicate the information are following.
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6.2.1 Advantage of Central Treabtment Plant

1.  Be able to solve environmental pollution problem.
d .
Such as wastewater, air and noise pollution.

2. To treat the poliubant in a group basis is. far.
more economical than individua] basis.,

3. To be central market of electroplating, may be

more popular,

[ ]
6.2.2 Disadvantage of Central Treatment Plant

Economic Problems

1. Most of electroplating piant is of small-scale,
not, available of larde capital fund. To relocate a plant will
incurred high cost to construct new plant. Thence‘may lack of fund +to

conduct the task.

2. It does incur packing cost of workpiece,

packaging transportation cost, labour cost, which are nob avoidable.
(In case of small amount of workpiece, it is not worthwhile to

transport).

. Business Problems

1. Stuck in service trouble problems. It is inconvenient
if a grouping of plant is performed. The main problem is the sService
" character is small size electroplating service (Workpiece may'be a b}g

one, down to small pieces with varieties, in general). 'Bywhich no
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certain  amount and kind of workpiece can he speoifiéd, the piece
@epends upon obders oflemploying customers to issues..IF relbcate will
brings inconveniency' due to.cuébomers usually want to be serviced
urgently. To deliver workpéece to plant can be done only once a day,
it .will pose problems in tfansporbation. In the mean time, Upon
finishing ‘the workpiéce, a waiting time is required to wait for
simultaneously lot traﬁsporbation. It will waste bimg both on
-delivery and §ischarge side delay.

2. }t may give rise to competition with other plants in the
saﬁe grea,,since large scale plant posses big capital fund and pose

advantages against small scale ones.’

'Y

6.3 Relocation of Electroplé&ing Manufacturing

Relocation of bhe plants is a main idea to solve the problem
of wasteﬁaber in sysbematic..However,lbhe.relocate is still more tazk
for many secbdr involved. The one of mebpodology iz used of public
hearing on decision iﬁ primary stage. There group are inyolved can
refer to .

Elecbhoplating plant enbrepreneuré. Most of them are
against +this proposal, the reason are serving Jjob by plating with a
return. of certain fee. They are in no po;ition to bdebermine the
nature . of the workpiece, ib.solely depend upon customers to bring
_ workpiece to the plant. To relocate a new plant ;nd use the existing

plant as job reception oubleb them transport the Workpiece to plant

will make more expense incur, baszically the electroplating fee is low,
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when more transportation is involved, then it ié anticipéted that the
plant can not afford to pay for, and hence will be out 6? bhusiness.
And also disadventages prevails, may be more compliqabian will occur
'which can qbb be predicped now. |
" For DIW officers and .ONEB officers, the majority prefer to
relocate bhé plants which the main reasons behind is thag it és

advantage to solve the wastewater problem,

Obstacles expected to occur for gstablishing of a central

treébmenb system

1. Plants will refuse to Join the central treatment system.

Zs Lack of budget to support for ¢governmental central
treatment system, esbablishme?t and even for construction.

3. Problems . involving feasibilities of acquiri;g private
joinb venture companies to participate in this projecﬁ.

4. Plants who supposed to be the oﬁes who enter their

project as service users usually request a low-service fee for them to

pay for, which in tuﬁn is contrary to the reality.

The pattern of management in‘grouping

Before it will relocated., The most suitable to implement to
move out the plants., The .government secﬁor -should be take a
"Feasibiliby.sbudy" then the operation may be congiderate are arrange

in a form of Industrial Estate, it should be established by the

Government or let private sectors to Jjoin in a joint venture by which
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government offers suport.
- - .
Then issue and formulate law relating wit relocation by
considering capacity of plants whébher it is in large, medium or small
scale, and determine-period of relocation for each individual plant in

sequential order according to termination date of existing permit

licence.
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. CHAPTER VII

SUMMARY AND CONCLUSION

7.1 Summary

‘

7.1.1 In case of relocation

By the opinions of the officers conéern. reloqqtion is bheb
most prqperly way for sqlving the problems, By felocation, the
problems about toﬁic substances treatment management and control will
bé all solved., Most of the officers menbioﬁed that relocation is a
practical way. Furbher more, the researcher would like to comment
that the Department of Industrial Work should bex act aé a core secbion
for others organization that concerﬁed for - CO*Operéting and
supporting. Duty and action for any .sect ion should bé‘askfollows.

Department of Industrial Work should find out for
relocating area, Plants design and deéign for ﬁastewaber, air, noise
treatment system.

For others supporting section such as Office of the
National Environmen£ Board ghould be'inVolved for setting up pélicy,
principle and measuremeﬁbé. Bangkok Metropolitant takes care for any
énvironmental impact that effects to people in the area. Indﬁsbrial
Estate Organizabidn should also consider for relocating area. Besides,

obhérs section may concern for proper duty.
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L}

7.1.2 In case of allowing the planbé to take their own

responsibility on wastewater in existing area,
| For the ppinfons of the DIW officers, the controller,

can nqt point out ﬁhab the posgible way.

The researcher would like to mention that, in this
case bhey should carry out by the Following 3 items.

1., Managemenl. Legal and mmasures must be improved
for complebé!y conbrol for wastewater discharging.

2. Control. DIW should strickly controlv and some
offioers should be set Fbr direcbly control.

3. Technclogy. The conbrolibechnology and systems in
bbheir own plants can be effectively used. The probiem isgbhab they do
not operate them. The officers sk:ould advice and force for operating
@he' Ereabmenﬁv systems. Oﬁher than this, for process in submerge
washing step is not dbne.properly which is the most effects to
wastewater quality. DIW should take research, develope and advicé for

improving wastewater qualityr.

7.2 Conclusion and Recbmmendabion

Variqus improving methods gén be adopted by :

t. DIw shéuld request for obereting conditions pﬁior to
render licence . for plantsr an& make sure of construct ion of
submenge—wa;hing tank with proper design.

2, ‘In case of wasﬁing wiﬁh ashes, detergents, tapioca

starch, - clay, let it wash in a limited space, by building wall to
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3
retain in above ground level, end of channel shall post a sponge to

block, wupon wash of the work, work will flow thréugh‘ channel and
sponge Wiil retain solid, let flow away Withoub treatment.
3. Plaﬁts ;hal; relayout their equipments, materials to
facilitate in operation,
4, Plants shall install a water flow meter for plant
only to separabé‘From domésbic use. |
‘5. Shall uplift level of plant's floor, plants normally

had rough floor surface,

® 40 800 b8 P9 LSRG LIRIEBILETIRIIEOEDNTS
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Appendix A

Announcement. of Ministry of Industry No.12 (AD.1982)
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Announcement of Ministry of Industry
Noe. 12 (AD. 1982)

announced by the power of Factory Act. AD. 1969
Subject : Commitment of Factory Operation Licencee.

By the power issued according to Art. 39.(6) of Factory Act
AD. 1969, the Minister of Industry hebeby issue specific regulation
and methodology by which factory Operation Licencee of every
cabégories or classesvof factories thereof to exefcise commitment to
 ‘disposa1’wabér as per the FollowiAgs.

‘ To cancel context in Art, 22 of "Announcement of Minisbr& of
Industry" No.2 (AD. 1972) dated on July 24, 1978 and replaced by the
following conbext i ‘

"Art. 22 Prohibit tao disposé water Froﬁ the factory unless
it has been treated by one or many means but not by wa&s of dilution,
and the end result of water to be disposed shall posses the following
characteristics. | b

(1) pH value_shall bébin a range oé 5 to S.

2) Permanganabe value shall not exceeding 6@ mg/litre

(3) Dissolved solids shall bear phe following values :

3.1 Dissolved solids shallvnob exceediﬁg Z,GZQ_mg/litre or
may be deﬁiate& from this speciFicébipn by &auses according to berrain
and - characteristics of water disposal allowable by the judgement of

officers 'in charga, but it shall not exceeding 5,208 mg/litre

3.2 Disposed water which is supposed to discharge to a
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source of saline water with a salinity exceeding Z;BEG mg)libré or is
supposed to discharge to the sea, the solute in bhe;‘diéposal water
shall not exceed that existing iﬁ the end in an amount of 5,002
mg/litre.

(4} Suphide when compared with Hydrogen sulphide (st)
equivalent shall not exceeding 1 mg/litre. '

(5) Cyanide when compared with Hydrogen cyanide (HCN) shall
not exceeding 8.2 mg/litre in equivalent.

(8) Heavy mgta]s shall.posses the follqwing values

6.1 Zinc shall not exceeding‘s mg/litre.
6.2 Chromium shall not exceeding 0.5 mg/iitre.
6.3 Arsenic shall nob exceeding 8.25 mg/litre,
;6q4 Copper shall not exceeding 1 mg/litre.
6.5 Mercury shall not exceeding @.005 mg/litre
6.6 Cadmium shall not exceeding .03 mg)libre;
6.7 Baréum ;hall not exceeding | mg/litre,.
6.8 Selenium shall not exceeding 2.92 mg/litre,
6.§.Lead shall not exceeding 2.2 mg/litre.
- 6.1 Nickel zhall nét*exgeeding 2.2 mg/libreﬂ
6.11 Manganese shall not exceeding 5 mg/litre.

(7) Tar shall not exists at all.

(8} 'Oil and ghease shall not exceeding 5 mg/litre, except
for o0il refineries and mixing Lubricaging oil,Aor Grease factories
according to éabegories or classes of factories item No.49, No.58 (4)
of Miﬁistrial Regulation No.l1 fAD.1969) to allow an amount of 15

‘mg/litre.. !
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(9) Formaldehyde not exceeding 1 mg/litre.

(12) Phenol and cresols not exceeding 1 mg/iibre;
- (11> Free chlorine not exceeding 1 mg/litre.

(12) Insecticide %nd radioactive materials shall not exist
at ali.

(13> If ratio among disposed water and water in public
"stream is ina ratioof 1 :+ 8 to 1 : 158, the suspended solid shall
nob‘ exceeding 3@ part per million (ppm)§ if the;rstio among di%posed
water .and water in public streém is in a.ratio of 1 ¢ 151 to 1 : 3009,
the suspended solid shall not exceeding 60 pﬁm; if the ratio among
disposed water and water in public sbréam is in a ratio of 1 ¢ 301 to
1 : 500, the suspended solid shall nog expeeding 158 ppm.

(14) Value of B.0.D. (5 days at 20 C) shall not excéeding-Z@
mg/litre, or may be deviated from this specificabion by causes
according ‘to terrain and characbéristics of watep disposgl allowabie
by Abhe judgement, of officers in charge, but shall not rexceeding 60
mg/litre (B.C.D. iz an a cronym derived from Biochemical Oxygén ’
Demand) except Fdr the following categories or classes of factories és
per the followings :-

14.1A Factoriaa undoertaking to proce;sing toward food
derived from ses animal stocks and packed in an air-sealed utensil
according to cabegofies or classes of factories item No.7v (1 of
ministrial regulation No.1 (AD. 1963) shall posses 8 B.0,D., value of
not, 'exceeding Zﬂﬁ mg/litre, and since the date,of' January 1, 1983
shall posses a B.0.D. value of not exceeding 198 mg/litre.

14,2 Factories undertaking processing of Tapioca flour
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according to cabtegories or classes of factories item No.8 (3) of
Ministrial “regulation No.1 (AD. 186%) whose manufacturing processes
are as per the FolloWings Hie
14,2.1 Centrifugal separation of flour and dried

by hot air, shall posses a B.Q.D. value not exceeding 100 mg/litré,»
and since +the date of January 1, 1983 shall nqt have a B;O.D value
exceeding 20 mg/litre, or may be deviated from this specification by
causes according to terrain and chéracteristics of water disposal
allqwable by the judéemenb of officers in charde, but shall not
eXCéeding 68 mg/litre.

14,2.2 Precipitation separation of flour and dried by
hod' bed, shall poéses a B.0.D. yalue of not exceeding 200 mg/libre,

and since the date of Janudry i, 1983 shall posses a B.0.D. value of

not exceeding- 108 mg/litre.

14.3 Factories undertaking processing food from flour to a’
shape of string or pieces according to categories or classes .of
factories iﬂem No. 1@ (3) of Ministrial regulébion No.1 (AD. 1868)
élasses of Kuay Tiew (Chinese noodlei, Khanom Chine (Thick  round
noodle) and Sen Mee (Chinese rice vacillmillee) which employ'kraw
mabgrials as rice_oF an amount not exceeding 520 Kilograms per day
shall posses a B.0.D. value of not exceeding‘150 mg/libre and since
the date of dJanuary 1, 1983 shall posses a B.0.D wvalue of not
exceéding 1900 mg/libre.

14.4 Facboriés undertaking soaking, ghnnery of animal hide
according to categories or classes of factory item No.10 (3) of

Ministrial Regulationm No.! (AD. 1869) which employing raw animal hide

Y



.
. 85
4s raw material shall posse; a B.0.D valge of not exceeding '200
mg/litre, and since the date of January 1, 1983 shall posses a B.0.D.
value of not éxceediﬁg ;@@ mg/litre.

i4.5 Factories undertaking processing of paper pulp from
'raw. materials of iwood, grass—-straw, Bagasse rags acédrding to
cabegdries or ‘classésv of factory item No.SQ (1) of Ministrial
Redulation No.l1 (AD, 1969) shall posses a B.0.D. value of not
exceeding 15@ mg/litre énd since the date of January 1, 1983 shall
posses a B.0.D. value of not exceedingylﬂﬂ mg/litre.

14.6 Factories undertaking Refrigeration Piant according to
cabegoﬁies or classes oF‘factory‘ibem No. 92‘of Ministrial Regulation
No.1 (AD. 1969) which process is involving disembowel and washing of
adua—animql and subsequent cold storage rgfrigerated\ input  shall
posses a B,0.D, value of not exceeding 200 mg/litre and since.bhe date
of Janua%y 1, 1883 .shall posses a B.0.D. value of not exceeding' i@@
mg/litre . *

(15)' Temperature of disposal water to be dispose to public
stream shall not exceed 40°'C,

(16) Colour and odor of disposal water upon. disposed to

public sbréams shall not be in a disturb maﬁner.

Announced on date of February 18, 1982
Major General Chartchai Chunhawan
(Signature)

Minister of Industry
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Method of disposal water treatment from
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Method of Wastewaéer treatment form Electroplating Plant

Sy;tem fOﬁmu1ated tq extract poisonous maberiéls and heavy
metals from disposal water for a small scale, medium scale
electroplating plan@, counﬁ bhe most.economical and suitable method is
.  Batch prﬁcess.'(operabe the process of extrac@ion from time to time,
not in a continuous manner) - These are. thev'following‘ oberabing
procedures : (Please refer to the diagram of treatment process)

»

1. Sedregate cyanide borne disposal .water from chromium
borne disposé] yater,.(if it is feasible to do so).

2. Eliminate of cyanide by

2.1 Adjust the pH value to i@.s by adding eausbio‘ sgda
‘(NaGCH) . | '

2.2 Add oxidizer such as chlorine (C1_ ), Sodium
hypochlorite (Na(0C1)), Calcium hypochlorite (Ca(OClzi ) ete, and
aerated for a period of 30 minutes. .

I the Wa;tewater containing Nickel (Ni) Chromium
(Cf) "Copper (Cu) Zinc FZn) in a soluble manner, the following

.eliminating steps shall take place.’

2.3 If no other metals exist in solution, then adjust the
pH value to -8.5 b& Sulphuric acid (HZSO4) and dispose the water.
3. Elimination of Chromi;m cr)
3.1 Adjust pH value to Z.S.by adding sulphuric acid H%SO4.

3.2 Adding ferrous sulphate (FeSO4)and agitate for 30

mins.



8.3 Adjust pH value t6 8.5 by aadiﬁg whibe-lime.

3.4 Agitate for 30 minutes, in the mean time, if Nickel
(Ni), Copper (Cu) or Zinc (Zn) does exist, thgy will react and
subsequent, precipitate.

3.5 Let the precipibatihg process continue for 4 hrs,
(ef?luenb)ﬁ

3.6 Dischargev bbe upper portion of disposal wabér ’
(effluent).

3.7 Discharge the gludge to a san& drying bed ' the
precipibate& metallic sludge shall,beﬁain on the surface of sgnd ahd
eventually ':dried. the  liquid partion shall flow through

sand-stone-brick layers and return to Raw waste tank.

Remarks : For determination of quantity of chemicals to be vadded,
this shall give rise to a sample taking of
wastewater for analysis to pin point the chemical

quantities réquired.



PATTERN OF WASTE WATER TREATMENT BY CHEMICAL METHOD

89

FOR A CLECTROPLATING F’LANT(FLOW z m/da),)

. j'Cli!EMICAL TANKS

IR - - Yy p— WATER LEVEL ...-.-F.i.....

' " 4 el e w2 MM, STEEL PLATE
S| Ve 1= . A ' ) ‘
35 , REACTION COATED BY EPOXY INSIDE

i . I

! TANf",M ']~ BoxSong mm

!' tt i "'['“"YZ"..;:;«'I 7 ’/;- 'l’

‘ R ..:.a-nu..m.u.nu.mm L YR L.._: . Pvc ! m

1 : K M e
8 \ -

Sl

i

) |
B A = I _ y ~ P | =~

)4 woe )t e I q
ﬁy;::wz = l/r.:i '....:._.':._:._._." T S e T '
) ."‘__ ) /' ~ l ||
L
I I 1 &=
N o ® " l
L el iemMALL GRA\_/E{ L L]
KB) A -L._;-L-(“qu G;RAVE‘L..’,H.C L] SRk VaLve g
\M.m . /g“h.v 1 - S -».‘~' . - vy
/)@’/Aia M vy 112 )| GLUBGE DRYING ™7 7SSty
T 2 i g e R
AN . | WATER LEVEL oo L17
et m :
"‘m 1.00 dx O'EOmT
3 CYLINDER IN. GERIES
&y roorvacve - . .
RETAINING PIT
TR ‘
, SECTION -FREE OF CHARGE DRAWING
B = BLOWER SCALE 1%20 INDUSTRIAL
IAL ENVIRONMENT DIv|S ON|
P = PUMP DEPARTME )
NT OF INDUSTRIA
% = VALVE . ,.D 1 L‘wonns
2. MAY 1980

CHECK VALVE



90

0]

I NOILD3S

Lid DNINIVLIY ¥03 NY1d

<
]

ceg o o L, i

{ p >
" L
T T TITIY 3L3¥NONOD,
a v, < M Tt
H\ v T p -3 o ¥
- v o o . . 2

. 13A37
ANNOND

— AL
S —
1
_.._m.

| 1]

.

P

Dt

3

A

A

Y
AN
~

. a1 :
LrGung g H——

.
e
P
i

¥,

K -_’.._._,..-—_,-.-..v 9 e frartnatan §

BTN o8 ie ¢ wen mtee aiar e rmsepmeim

d—.




91

oLsL WNVL NO1LOVIY w04 NVId -

310+

N

Q7

e

NIHLIM
A%0d3 A3LY0D
. FLVId 13315

ww i~

s

LIS ¥ ¢ W0

P FRERY,

Tom,xon 1~

P
!

001

—————

o
@

L 4 -

63 . ' .
Jku 9:0x0IX0L ILYId 133LS —  /

w\ ....“om-q.l\\omw . A

I v-y NOILdIN0S3Q TIVLl3d

WL YWIS*S

" 31v1d 133LS g

/ .

e

oy
i

ol

.

S
..u.».v..

" g

o

———e

P

[

oUC !

(RS ’ Q
Q. o

e Tun\umlN\\w_ _\
nm.QAm\SII\: ..

I 5 .‘

!

‘wuk TXOGX0OG NOILDIS T 133LS _




_Nu.w V-V z.a:.ummA

4

O o WNOJLYTd ‘GZ.\,MQ mGQD..,_.m.

S301

00

53qis HLog oa__

——fla—

r - -~ eMD1¥E BNIAYT 53415 xronl\.

- _
, 1 050

[Va3Vel

o«
(=]

‘i_

3

= Q
C

wwed-Z o grg

O1:1 INNO4LVTd DNIAA] 394n7TS -

O,

€01

- : < R
o0 N S ey T . :#
Ir - " d
. m. “ ,
: F - |
t .. NUI . " -.
> 18
" . CVMINVL
B ) -3 3 NOILYLId1D3¥d
'S - — R
. : . . S
Ll - ~® o HE0Ad
Vv Jgasano Latino | .
oL HbngadHL | !} , :
.| 370H § ok0 _ A
.N\ .- ., ﬁ .
| 918 9Md P2 i .
- w. ’ R M - .‘ . . :
J R R hett B RIS k




° IATIVA = @
Hamolg = 9
3 .
i aAvA w3Hd = @
dWNd = d
Wy04Lly1d DNIANG 39An15 |
Lenea¥ Hd  noiiovad , ..ozi.E.mx
S L
Ar.!@lq dvl..Hl . p—— "

lef«legr E K 3 H 4
o =
, ANYL = m
..<32qu _Hm..quﬁun =
371304d
H.w&\\k.,v 7 . .
- r | .
%z MNVL - | | |
25 3% AH |||J = | .,
B 3 Lsncqyv m& . |
2z | | ‘
S L . .
4 %3
N

. _ Awlcl L.:.H ..
bt L34 wcaa._m =~ NOLLOV3X m. “ oNINIYLIY
% / i

.uzZZ( J<u_2m1u4 ‘ | ;

WvsovIO 133HS MmO



