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Summary

Title of survey: Overseas expansion and commercial promotion of Japanese recycling enterprises in
2016; commercial recycling of plating wastewater with precious metal residue and other waste in
Thailand and other countries

M Background and purpose

The present business project studied and evaluated the feasibility of commercial recycling of
nickel hydroxide, ash containing precious metals, and phosphorous acid calcium salt contained in
electrolytic/electroless nickel plating and other wastewater. Focusing on the research items, conduct
an empirical investigation (FS) to establish a joint venture company (JV). Technology to collect
phosphorus and precious metals) to secure local partner companies that will respond to the
establishment of a joint venture, to conclude a memorandum of business and a memorandum of
understanding (MOU) to establish a joint venture company, We are aiming to create a business plan
with a view, and establish candidates and partnerships with candidates for potential industrial waste
disposal companies such as partner companies. Based on the above, we will evaluate feasibility and
materialize our business plan.

H Results

As a collecting partner of plating waste liquid etc in Thailand, we negotiated to a partner company
which is a local industrial waste disposal business enterprise and showed a strong interest.
Concluded consensus on agreement matters and concluded MOU with partner company. However,
the establishment of JV was not completed within the investigation period, and further consultation
is necessary in the future. The technology possessed by the Japanese side is an original technology
not existing in Thailand (collection of phosphorus and precious metals that are not collected can be
collected locally). With this as a prerequisite for business cooperation, we decided to hurry the
establishment of a JV company by proceeding with business cooperation and consultation with
partner companies' collection network of plating waste liquid etc., various licenses and approvals,
provision of land after environmental assessment etc.

M Feasibility and future overseas expansion

The electroless nickel plating waste liquid that can actually be picked up is expected to be 213
tons / month from the establishment of the JV enterprise, and it is expected to be a highly profitable
business based on the calculation result of business profitability. The factors that affect profitability
are the costs of plating wastewater treatment and the selling prices of recycled nickel hydroxide and
phosphorous acid calcium salt products. Presently, profitability assumes that the nickel hydroxide
and phosphorous acid calcium salt are sold to Japanese consumers. The expectation is that
profitability will be further enhanced if the products could be sold to consumers in Thailand and
neighboring countries. On the other hand, the nickel plating wastewater generated in Thailand is
primarily processed by plating companies, and in most cases, processing of the resulting sludge
product is outsourced to an industrial waste treatment service provider. Such waste is eventually
landfilled. To reduce treatment costs, plating companies often select nearby service providers to
reduce transportation costs. Taking into account that fact, it is necessary to develop a strategy for
collecting plating wastewater designed to gain a competitive advantage over local competitors.



In future overseas expansion, specifying the companies from which plating wastewater is
collected, studying of sales feasibility of recycled products, and improving of the profitability and
other factors in view of full-scale operation of the business will be critical. In launching the business,
it is necessary to build a network for collecting electrolytic and electroless nickel plating wastewater
in the plant-concentrated areas of Rayong and other provinces and to expand the business leveraging
the recycling facilities that introduced Japanese technologies. Before starting the business, it is
necessary to accelerate the exchange of business cooperation memorandums with Thai business
partners who have a plating wastewater collection network, specify the companies from which
plating wastewater is to be collected, and develop sales plans for selling recycled products (nickel
hydroxide, phosphorous acid calcium salt, etc.) in Thailand.
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INlustration No. 1 — Type 1

The application procedures of the factory operations permit with the Department of
Industrial Works.

Application Procedures for a New Factory Establishment

| Considerring a suitable factory class I

| Factory Class 1 | | Factory Class 2 | | Factory Class 3 | According to the MOI
jons regarding public
¢’ 4’ ‘L opinion hearing to support the
- No permit is required. Able to set up the Submit documents to consideration to issue the
g factory right away, but hear public opinions 1 i
Able to execute right o Bationmust bo P permission notification to
away complied with the ¢ execute the factory operation,
- Must comply with the Ministerial Rules No. 2 Submit the license the factory permit, the factory
(B.E. 2535), Clause 3. e - 3
i ified in 3 x application (RorNgor. 3) expansion permits according to
i g w Within a specified period andine resuk the laws concerning fact,
the Ministerial Rules, Report the factory in the Ministrial Rules document of public g factory
i . ions. i No. 2, : 7,
including factory operations under Class (30 days) opinions. operations (No. 2, B.E, 2557)
location, construction 2 ”5‘"9';:"9“ 3 v
features, machinery, T 1 the pevnod for The official considers According to the MOI
emission control. f - the correctness of N regulations regarding public
Pay the annual fee presentation of persons, dm“?:;:i{./r’fd“y opinion hearing to support the
or any consideration to issue the
v objects support review v permission noti to
Obtain the permission process. ’ | i te the fact ati
notification to execute Notify the cot;mderatnon execute e fac éry operation;
the factory operations result the factory permit, the factory
Class 2. expansion permits according to
v the laws concerning factory
Begin g oA ions (No. 2, B.E. 2557)
the factory operations
\|l I Approved | | Unapproved |
2 3 A2
Pay an annual le: Obtaining the A& Appeal to the Minister
every year upon the permit/Pay license fee & of MOI within 30 days
operations anniversary 2
date. A\ A2
Set up the factory within Unapproved
the period specified in (withdraw appeal)
the permit.
N2
Report the factory
operations/Paying the
annual fee
(15 days before start)
Vv

- Begin the operations

- Start counting license 1. Alicensefpermit is valid for 5

period — calendar cycle.
A\ 2. An annual fee anniversary date
- Pay annual fee is the same day as an
(yearly) anniversary date of the
- License renewal business operations.
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INlustration No. 2 — Type 2
The application procedures of the factory operations permit with the Industrial
Estate Authority of Thailand.

BO' BOI’s Privileges BOW's Privileges pmascns Application of

Imnt 11 Reservation Agreement land ownership in
In Thailand oF IRk trial Arsa Industrial Estate

~ Permission
=
7 Business

Initiation of
Business Preparation of :
i roo Business
Operations Acknowledge of 6] Application of > EIAEHIAZEE @

Preparation

Operation in Work Permission
Acknowledge of Company Identification o ":‘d"x;f“::"“
|EAT’s Privileges Establishment  of Types of Application in Thailand's Kingdom
MR of IEAT’s Certification
Tax and for Enterprise
Renting or Buying Factory Non-Tax in Free Zone
Privileges Permission l
Occupa: |
Business Sn\iron- tional Bullding Tax and of Moving Machine|
Operations | ™™ Health Controls Non-tax into Free Zone
e Issues and Privileges
in industrial Safety ROADMAP
Estate

T * * ¥

Expansion and @ Building Construction n
Modification Y -
Application
f Fact
o ory of BOI's
Privileges
1) >
Extension of 3 : Notification on Test-run Machine Installation Building  Building Monitoring
Business Operation License Business Operations  g,siness commencement of Machine Permission
S 2] E By
Others @ g
Application of ion of Busi ion of Land Permission
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= The recycle cost of non-hazardous waste (including general waste) that is unable to trade,
starting from 1,000 — 2,500 Baht/ton

= The recycle cost of hazardous waste that is unable to trade, starting from 2,500 — 4,000
Baht/ton. The cost is fluctuated depending on the hazard of the waste and the
pre-treatment process difficulty.

= The transport rate is depending on the distance between the waste generator and the
waste processor, as well as the type of vehicle used, and the type of waste to be
transported since the regulated law is more strict with the hazardous waste transportation
than non-hazardous waste transportation.

o For example, the rate to transport non-hazardous waste from Chonburi to dispose
at the rotary cement kiln in Saraburi is 13,500 Baht.
= The waste transport pricing may be according to the contract’s condition between partners,

which can be varied based on the fuel price.
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COREXEWMHHE. REVMEEE. REVLEBEERFICRINIEH
<EEDHHE W6 ISRShI&EH>

Obligations of the Waste Generator (WG)

1. The WG is not allowed to keep the industrial waste longer than 90 days, otherwise
required to submit the SorGor.1 form.

2. The WG shall have a waste management control officer and shall train any relevant
staff to be capable to perform their duties correctly.

3. The WG shall provide the emergency response plan to handle emergency
situations.

4. The WG is not allowed to transfer waste out of the factory area without any
permission from the Department of Industrial Works.

5. The WG shall coordinate to manage waste with the WP/WT that is certified by the
Department of Industrial Works.

6. The WG shall execute according to the hazardous waste manifest system.

7. The WG shall examine and responsible for the liability when there are problems
caused by the industrial waste.

8. The WG shall submit SorGor.3 form to the Department of Industrial Works annually
within March 1* of the following year.

9. Inthe event that the WG transport waste outside the country, the regulations or

international laws shall be enforced.

<fubRPEZEMEIEE (WD) [CRIh5HE>

Obligations of the Hazardous Waste Transporter (WT)

1. Inthe event that the hazardous waste generator or the hazardous waste processor
appoints a representative to collect and transport such waste, the representative
shall comply with the rules and procedures determined by the Department of
Industrial Works.

2. The appointer shall be liable together with the representative during the transport
operations and shall be ensured that the waste transporter is executed as follows:

(1) Must comply with the Notification of the Ministry of Industry regarding the
documentation system for transport of hazardous waste B.E. 2547 (2004).

(2) Must comply with the resolutions of the hazardous substances committee
regarding the land transportation of hazardous substances B.E. 2545 (2002).

(3) Must submit SorGor.4 form to the Department of Industrial Works annually

within March 1* of the following year.
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<BEEYWLHEE (WP) [TRENDEL>

Obligations of the Waste Processor (WP)

The WP shall offer the waste treatment and disposal services for the specifically
permitted waste according to the factory operations permission conditions in the
factory permit and shall notify customers in writing regarding the category of the
permitted business and the type of waste that can be treated. A copy of the factory
permit shall be attached to such notice.

The WP shall use the waste manifest form and comply with the resolutions of the
hazardous substances committee regarding the land transportation of hazardous
substances B.E. 2545 (2002). Upon receiving of any waste into the factory area, the
WP is responsible to report such transaction to the Department of Industrial Works

via electronic media.

The WP shall be liable to the waste once accepted to execute the waste treatment
and disposal, as well as signed off the waste manifest form.

The WP shall have a result of the chemical and physical analysis of the waste either
from the business operator laboratory or the government laboratory or the
laboratory registered with the Department of Industrial Works before proceeding
the treatment or disposal services, and shall keep such result for at least 3 years for

examination purpose.

H%k 7 IEEHMLOEH
Notification of the Ministry of Industry

RE: The documentation system for transport of hazardous waste B.E. 2547 (2004)

Q2

26

Internet submission is available

26 Submit 2.6 form

I Return within 45 days
Q4

B S
e EE = (5]

Submit 2 3 form Submit 2 1 form

Return within 15 days Return within 15 days
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R RR

The Notification of MOI B.E. 2545 (2002), dated 5 Apr 2002,. RE:
Determination of factory types and sizes, determination of procedures for
controlling the discharges of wastes, pollutants, or any substances that
impact the environment, determination of qualifications of the supervisor of
the full-time operator, and criteria for registration of the supervisor of the
pollution prevention system.

WG /WP

The Notification of MOI B.E. 2545 (2002), dated 2 October 2002, RE:
Determination of the emission standard for industrial hazardous waste
incinerators.

WG /WP

The Notification of MOI B.E. 2545 (2002), dated 6 November 2002, RE:
Consideration criteria to approve the factory operations under category 105
and 106.

WP

The Notification of MOI B.E. 2546 (2003), dated 22 September 2003, RE: List
of hazardous substances

WG /WP

The Notification of MOI B.E. 2546 (2003), dated 8 December 2003, RE: Being
exempted from complying with the Hazardous Substances Act B.E. 2535
(1992) in relation to producing, possess, exporting, hazardous substance
registration (the used electrical and electronic equipment) under the
supervision of the Department of Industrial Works.

WG / WT / WP

The Notification of MOl B.E. 2547 (2004), dated 26 July 2004, RE:
Determination of the processed used oil and synthetic fuel standards to use
as the substitution of furnace oil for the industrial furnaces.

WP

The Notification of MOI B.E. 2547 (2004), dated 17 December 2004, RE:
Criteria and methods to report details of the factory waste via electronic
media (internet).

WG /WT /WP

The Notification of MOI B.E. 2547 (2004), dated 27 December 2004, RE:
Documentation system on the transportation of hazardous waste.

WG / WT / WP

The Notification of MOI B.E. 2548 (2005), dated 27 December 2005, RE: The
disposal of waste.

WG /WT /WP

The Notification of MOI B.E. 2549 (2006), dated 26 January 2006, RE:
List of Hazardous Substances (No.4)

WG /WT /WP

The Notification of DIW B.E. 2548 (2005), dated 28 June 2005,. RE: Criteria
for consideration to appoint a representative to be the waste transporter of
hazardous waste pursuant to the Notification of MOI regarding the disposal
of waste.

WG /WT /WP

The Notification of DIW B.E. 2550 (2007), dated 24 May 2007, RE: Criteria
and practices for the waste processor in handling the waste.

WP

The Notificaiton of DIW B.E. 2550 (2007), dated 13 September 2007,. RE:

WG /WT /WP
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Conditions to permit importing the used electrical and electronic equipment
declaring as a hazardous substance into the Kingdom of Thailand.

The Notification of DIW B.E. 2551 (2008), dated 13 Nov 2008, RE: Criteria
and practices in relation to the waste management.

WG /WT /WP
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FAITETLRAEERICEY R

FER EFEFEY) N N —fi%XBEZEY) (Non-hazardous Waste and Community Waste)

e  Public Health Act B.E. 2535 (1992)
e  Public Health Act (No. 2) B.E. 2535 (2007)

EEEREYRUVEEREY (Non-hazardous Waste and and Hazardous Waste)

e Notification of the Ministry of Industry

»  RE: Insurance of hazardous substances transportation, B.E. 2549 (2006)

»  RE:The disposal of waste, B.E. 2548 (2005)

»  RE: Hazardous wastes manifest system B.E. 2547 (2004)

»  RE: Criteria and methods to report details of the factory waste via electronic media
(internet), B.E. 2547 (2004)

»  RE: List of hazardous substances (No. 5), B.E. 2556 (2013)

o Notification of the Department of Industrial Works

»  RE: Criteria and practices for the waste processor in handling the waste, B.E. 2550
(2007)

»  RE: Prescribing fine for violation of industrial effluent discharge that are not in
compliance with the Ministerial Notification issued pursuant to the Factory Act B.E.
2535 (1992)

o Notification of the Industrial Estate Authority of Thailand

»  RE: The waste management practices in the Industrial Estate (No. 79/2544).
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OFEEYWHE=—F (Codes of Waste Types)

The last 2 digits

The first 2 digi : The following 2 digi :
e first 2 digits represent e following 2 digits represent represent:

XX XX XX

The operation type or the waste | The specific operational process that | The characteristic
type under 19 categories. produced waste or the waste type. of waste.

<3BEEfR>

2004 £ (B.E. 2547) I %4 (Ministry of Industry) ISk %@
The Notification of the Ministry of Industry B.E. 2547 (2004)

RE: Criteria and methods to report details of the factory waste via electronic media (internet)

1. The WG shall report to DIW via internet in details regarding the quantity of waste to be

transferred out of the factory, including the name of the waste transporter using a

specific form of DIW. The WG must submit a report immediately upon any waste transfer

out of the factory.

2. The WG that decides to deliver the waste to the waste transporter shall consider the
execution ability and trustworthy of the waste transporter carefully. In the event that the
operations are not reliable, upon receiving a notification from the officer, the WG shall
consider hiring a new waste transporter.

3. The Waste Processor who takes the waste from WG to perform the treatment or disposal

is required to report to DIW via internet in details regarding WP/WT everytime of

receiving any waste from WG.

T#% (Ministry of Industry) IZ& %@E

RE: Consideration criteria to approve the factory operations under category 105 and 106.

e (Category 105

o The factory that operates the waste separation.
o The factory that operates the waste landfill.
= The landfill of waste produced from the factory operational process does
not require any permit to operate under category 105. In the event of any
expansion outside the original factory, the new location is required to

register a permit under category 105.

e Category 106

17




o The factory that operates to reproduce products from the industrial waste using
manufacturing process that is unable to classify under the Factory Act B.E. 2535
(1992)

o The factory that operates to recycle industrial waste.

= The EIA or IEE submission is to be a part to support the consideration.

TigRE (DIW) Ik Bi#E (The Notification of the Department of Industrial Works)

RE: Criteria for consideration to appoint a representative to be the waste transporter of

hazardous waste pursuant to the Notification of MOI regarding the disposal of waste B.E. 2548

(2005)
1.

Only the waste generator (WG) and the waste processor (WP) are able to appoint a waste
transporter (WT) as their representative. Those who are registered license and are granted
ID numbers from DIW pursuant to the Notification of the MOI, RE: The hazardous waste
manifest system, B.E. 2547 (2004).

The appointed representative to collect and transport hazardous waste shall be the waste

transporter (WT) that is registered license and granted ID nhumbers from DIW pursuant to

the Notification of the MOI, RE: The hazardous waste manifest system, B.E. 2547 (2004).
The appointed representative to collect and transport hazardous waste must have the

establishment/business operations venue and area to temporaly park the waste

collected vehicle. The parking area must be safe and cause no harm to human, animal,

plant, asset or environment. The WT shall have a proof of ownership or an evidence of
rights to use the location and the parking area for transport hazardous waste.

The appointed representative to collect and transport hazardous waste shall have a proof

of ownership or an evidence of rights of the waste collected vehicle. Including the

Possession of Hazardous Substances License (WorAor. 8) if required to be permitted (for

transportation purpose).

The appointed representative to collect and transport hazardous waste shall have the

preventive and control accidents or emergency measures while collecting and

transporting hazardous waste.
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(3) EEMOMEK - HHIKERE

BEM_VTILO>EERBEDAST TR

N—= h IS TR IR LAl OB = T VD > ZHROY TN ERTZ, WIThb=y TV b o T4 UIPGEEZRILTIZ®D > X

BEIRCTH D, Ni GAHRITFEE L TRG6.8g/L TNiDU VA 7 VTSI RETH D, PIZOWVTIE = b —REIC TN EIT> TR0,

BE 11 EEB=-v 7LD oTEBRPOHS I
STLC*[1] Effluent*[2]
Parameter Method of Analysis LOD Results 1 Results 2 Results 3 Results 4 Unit
Standard Standard
pH Electrometric Method 0.01 1.12 4.54 5.79 4.84 - 5.5-9.0 pH Unit
COD Closed Reflux,Colorimetric Method 0.2 54,357.00 89,252.00 40,175.00 73,700.00 - <120 mg/L
% Solid Befor treat Dried at 100£20°C - NA NA NA NA - - % w/v
% Solid After treat Dried at 100£20°C - 10.00 65.00 65.00 65.00 - - % w/v
As Hidride generation AAS Method 0.0005 NA NA NA NA <50 < 0.25 mg/L
Cd Direct Air-Acetylent Flame Method 0.001 0.01 ND ND ND <1.0 < 0.03 mg/L
Total Cr Direct Air-Acetylent Flame Method 0.005 2.01 1.10 1.30 5.40 <50 < 0.25 mg/L
Cu Direct Air-Acetylent Flame Method 0.001 36.20 3.30 3.40 4.80 < 25.0 < 2.00 mg/L
Pb Direct Air-Acetylent Flame Method 0.005 26.10 66.50 44.70 40.80 <50 < 0.20 mg/L
Mn Direct Air-Acetylent Flame Method 0.005 0.52 33.20 3.80 3.30 - < 5.00 mg/L
Hg Cold Vapor-AAS Method 0.0005 NA NA NA NA <0.2 < 0.005 mg/L
Ni Direct Air-Acetylent Flame Method 0.002 7,696.00 5,979.00 7,364.00 6,199.00 < 20.0 <1.0 mg/L
Zn Direct Air-Acetylent Flame Method 0.005 34.70 8.13 1.90 78.20 < 250 < 5.00 mg/L
Ramark : *Standard[1]=Soluble Threshold Limit Concentration (STLC) *Standard[2] = Effluent Standard for discharge of wastewater

AAS=Automatic Absorption Spectrometric Method, ND=Not-Detected, NA=Not Analysis
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