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Introduction

‘Background and Objectiyeé

Background

The p1esemy:, issue in hazardous waste management (HWM) in the study area is how

to make up for the current shor tage of camcnly to appropriately reuse, recycle, treat or
dlepose of HW offsite, The issue is particularly critical for the exporl-oriented

- industries whlch are required to strictly follow 1SO14000. Besides, according to the

questionnaire survey conducted by Japanese Chamber of Commerce, Bangkok
(JCCB) to Japanese nmnuhcttu ers in Thdlland HWM is the most serious 1S<;ue they

_ confront

~ Under sueh apr esent (,ondltlon the team strongly 1ecommended the DIW to Laxor*llotc"
the use of cement factories for the followmg reasons.

s The use of cement hctoues whu,h use waste as aItematlve raw material or fuel,
~ promotes waste 1cusehecyclmg and compensates the shortage of HW
e m‘magement faelhtu,s

o Since existing cement faetorles c¢an be used, it is unllkeiy to face prolest by the
locat people :

. Recoonlzmg in this way, DIW has already '1ppr0ved the lengllathH of two cement

- factories as a factory -of Code 101 *“central waste treatment”. Nevertheless, HW

112

" received at the cement factories is still limited in volume. It is because the cement
. factories only receive waste whose quahty and quantity are guaranteed not to hamper
‘cement productlon

' Waste from one factory may not satisfy the requirement of the cement factories, but

waste from several factories, if appropriately blended, can be accepted by them.
'Iechnology -and facilities to blend waste and adjust its quality and quantity is
necessary to construct a recycling system with the cement industry in the center. In

“order to promote waste reuse/recycling at the cement factories, DIW needs to

urgently foster the blendmg mdustry

- The blending industry which serves fm the eement factories has just emerged in

Thailand and its function is still limited. To promote their activities, DIW requested
the team to study the situation of waste blenders in Japan paying attention to
regulations, prepare a report, and examine how to 1mprove legislation in Thailand to

strengthen the blendmg mdusny

-'Objectlves

This study eomponent has the foIlowmg objectwes

- Comptlatxon of the information in a report on the waste blenders in Japan with
pamcular attentlon to regulations.



The Study on Muaster I’Icm on Indusivial ere Management in'the Bangkok Metropolitan A!ea and its merly - JICA

The Stucy on the (Jae of Wasie Blenders In Japan with Particular Attention to Regulations

1.2

124

. Pfesente{ion of pteplosale to imp'mlve regulations of Thailand through discussion
~with the C/P based on the aforementioned report - for the pulposc of the
~ encouragement of waste reuse/recyclmg at the cement factorles ' -

Work Plan

Procedure

| a L Ihe Fifth Study Work in Japan (until May 19)

The team studied how waste blenders in Japan are used to p10mote waste

- reuse/recyelmg at the cement factories without hampermg cement produetlon with -
. pa1tleular attentlon to reguhuons

b, The Fifth Study Work in Th‘uland (May 20 to June 28)

qued on the result of the- htth study work in Japan the team prepared this progrcss
report in both English-and Thai, and explained the report to the DIW. 1n order to

- examine the dpphmbﬂ;ty ef Japanese regulatlons to I“halland

: [he wmk followed the p10eess beiow

o 1 'Preparallon of the progress report by the team on the use of was,te blCl’ldClS in

] apan with pamculdr attention fo regulatlons

2. Fxphnat:on of the repoﬁ dleU8810n and con%ensus makmg

S 3. txammatlon of the neeessnty for the DIW pemonnel to (,any out” a study lo '

_(,onﬁlm the repmt content.

4. On the acknowlcdgemcnt of the necesmty of the DIW s study fOI mulat:on of a

study plan discussion, and consensus makmg

e o The Slxth Study Work in Japan (June 29 to ‘Eeptember 10)

1.2.2

The team reviews the comments from the DIW in regard to the report on the use of

': waste blenders in Japan and their applicability to Thailand, and carrics out "

supplemental studies. In case where the DIW’s siudy to confirm the report content is

: 1ecognmed necessary, the team arranoes the study.

Based on the results of these works, the team prepares a draft final report in Enghsh
and Thal. :

d. The Sl\th Study Work in Tha:l'md (September 11 to 19)

"lhe team presented the draft ﬁnal report on the blending industry, and dlscusses with
the C/P. The C/P and the team s;gned the mmutes of meeting to clarify the dlscussed
issues.

Schedule

: The work sehedule is es felloWS. '



The Study on Master Plan on [ndusfrml Wa.s!P ‘Management in'the Bungkok Metropolitan Area and its V:mmty JICA
The Study on the Use of Fl’a.sfe Blenders In Jap(m with Particutar Atention to Regulations

Table 1-1; Schedule of the Study on Regu!atlons related to the Use of Waste
Blenders in Japan and their Apphcablltty to Thailand

: Cdtem - Schedule -
1. Study on the use of the waste blenders in Japan with | From the middle of April to
© particular attention to regulations . the middle of May

2. Preparation of the progress report on regulahons related to | in the beginning of June .
the use of waste blenders in Japan ' :

1s. Report presentation and discussion S In the middle of June

4. Study by the DIW personnel {o confirm the report content if | In the beginning of July
the study is necessary. L

5. Preparation of the draft final report . B [ the middle of August

6. Presentation and discussion of the draft final report S I Pyl the - middle = of
: ' ' e September -

7. Submission of the final report : : In  the beginning . of
: ' ' : : : November :
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The Use of Waste Blenders in Japan and
Related Laws

21  The Us_e of Waste_' Blenders in Japan
21.1  Waste Reuse at-Cement Factories _
Cement factories m Japan ‘have been utllmng, W'tste from “other industrics as
alternative fuel or raw material for more than 100 years, since this bungs £CoNnomic’
benefit compaled with the use of coal or raw minerals. Waste convenhonally used at
“the cement factorics m'unly include gypsum in f[ue g'ls blast furnace slag, and fly
ash. _
'Smu, the 19805 Wﬂste reused at cement factorlcs as altcmatwc fuel of raw m'ltenal E
has been diversified to include waste tires, plastic waste and shidge from sewage
“treatment plants in order not only to save the cost for cemem pr 0duct1on but also to
extend its busmess to mdustnal wastc treatment. _ 7
he table below shows the amount of waste used af thL cement factorles in Japan. As
shown here, the total amount of waste reccived at cement factories from the other
industries is 27 million tons 'mnually (in fiscal year 2000 in Japan). This means that
6% of industrial waste generated in Japan (400.54 m1lhon tones from April 2000 to
 March 200]) subsutuled for fuel or raw matmal of the cement mdustry '
' Tab!e 2-1: Amount of Was_te Used by the Cement_ In_dustry _
1996.04 |'1997.04 | 1998.04 1999.04 1 2000.04
Waste . Utilization - | 1997.03 | 1998.03 | 1099.03 | 2000.03 2001, .03
T ) - o  Increase |
: : over the
. . ) . : . .| prévieus
: : : i : . - years
Blast Furnace Slag - | Raw Material - 13 892 | . 12,684 11,3531 11,449 | 12,162 | 108.2
CoalAsh .~ Raw Material 3,402 3,517 3,779 4,551 5145 | 1130 |
| By-product Gypsum | Raw Material 2,622 | 2,524 2,426 2,567 | 2,643 | 1030
@dge . Raw Material 830 1189 | © 13941 1,744 | 1,906 | 109.2
_Non-iron Slag Raw Material 1,430 1671 | - 1,181 1266 | 1,500] 1195
gg\éolwng F_””_‘ace Raw Material 1,246 1,207 1,061 882  795| o0
Soot & Dust Raw Material -~ 441 543 831 . 8625 734 | 1174
Low Quality Coal | Raw Material, ' e | ‘ Y -
from Mine . Fuel - - 1,772w 1,772 11041 902 - 675 749
Malding Sand Raw Material 434 542 454 448 | - 4771 1064
_Used Tire Fuel 259 258 © os2 286 323 | 113.1
| Reclaimed Ol Fuel 137 159 187 250 2391 958
Waste Oil Fuel - 126 117 131 88| - 120 1361
Spent Activated Clay | o Material, 88| 76| oo 108] 106|989
| Waste Plastics Fusl 13 21 29 58 102 | 1768
Others - 313 319 . 388 367 433 | 1180
Total . - - 26985 26,599 | 24370| 25582| 27,360 | 1069

Source: Yorimasa Uemori in “Environmental Facilities {Kankyo Shisetsu)” No.86 (2001)
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The Use of Waste Biendefs in Japan

Tn the 19805, ccment factories in Jap‘m started to make positive effort o reuse waste.
In parallel, waste blenders began to grow as a supporting industry of the cement
industry. The burst of the economic bubble in Japan was an impetus to make the
cement mdustly aﬁumatwely exp'md its activity to waste business as a survival

~ strategy. For cement companies, the role of the waste blenders, with whom waste

ml\mg and achustment ekpemsc lms been ﬁccumuhted is increasingly 1mpmt’mt

T he main business of the waste bende:s is supplymg alternative fucl and raw’
material to the cement industry, but they also supply their products to non-ferrous

smelters depending on the types of waste. The waste amount rcuscdhccycled by the

~ non- ferr011s qmeltmg industry in .Tapan is shown in Table 2- 2

" As the table showe the nonafcrrous smcltmg mdustry receives waste not only as raw
. material but also for treatment purposes. Some waste may be supplied to the smelters

without involvement of waste blenders, but not-a few types of waste are once blended

and adjusted by waste blenders before supplied to the smelters. It is obvious that -

metal smelting is the main business of the smelters and wast{, treatment is merely the

- seconddry business. It is worth noting, however, that. waste tr C'ltcd by the smcltms is
'twncc as much as waste used as raw matcrlal ;

Table 2 2 Waste Amount Reuseleecycled by the Non Ferrous Smeitmg
1ndustry in Japan (1999)

_ - {Unit: thousand tohslyear

Amount C Hems
o S I - | Waste copper, copper slag, zinc slag, lead slag,
Waste used as raw 389 lead battery, precious metal slag, waste
: material = _ photographic sensmve matenai waste electric
lnput |~ - | - |parts, etc. ‘

o T . C Soot, sludge, waste oil, waste acid, waste alkall
Waste treated - - 855 waste plastics, metal scrap, contaminated soil,
' electric arc furnace dust, infectious waste, etc.

Copper, zinc, gold, silver, cadmium, mercury,
nickel, tin, ferrite material, elc.

Source The Mlnlng and Mlneral Processmg institute of Japan: -

Output Materlal recovered 358

: Regulations Related to Was_te Blenders

Regulations Related to End_tjstr'ial Waste

a. Waste Treaﬁri_ent Law and Relevant Regulations

The Waste Management_and Public Cleansing Law (referred as Waste Management
Law hereafter) is the primary law regarding waste management in Japan. This not
only controls industrial waste but also prescribes the entire picture of regulations in

~ regard to waste. The relationships of the Waste Managcment Law and other rclevant

regulations are as follows.



The Sindy on Master Plan on Indusivial Waste Management inthe Bangkok Metrapolitan Arvea and ity V.r'cim'ry
The Study on the Use of Wasié Blenders In Japan with Pariicular Attention to Regulations S

“JICA

*Gives basic framework
*Details of terms,
proceduras, other ‘
regulations to be refered {o
are spéc%fied.

- Waste Management Law —

v

and final disposal

T Specrf:ed

industrial wastes.

-Format of documents, etc.

Reference - Applied ¢

Cabinet orders and regulations
" under Waste Managemont Law
*Detailed definitions of terms used in laws
Detaned reanrement for waste treatment

'Standard values prescr;bed or relaled [EIWS
and aricles which preocnbe standard values

Sta ndard of collection and transportatlon of
genera! and industrial wastes.

Standard of intermediate treatment of
generat and :nduslrlal wasles,

‘Standard of final dlsposaI of general and

*Detailed requiremeant for commission of
waste lreatmenl and final d|spnsal o

Specifies which
regutations should
be refarred to, -

Applied

-

Ra_lovan{ Regulatl&&s—'.—-~~—~—m——
*Octinance of the Prime Minister's
Office on the Determination of .-
hazardousness of Metal- conhlmng
| Industrial waste
Method to analyze rnetals in
industrial waste ' .

*Air Paollution Control Law
*‘Water Pollution Control Law and
Gabinet order

Specifies which - -
regulations shauld .~ Appited
ba raferred to, '

Fsgure 2 1 Relatlonshlps of Waste Management Law and Other Relevant
Regulahons

7 b, Befimtlon of Industnal Waste

- In Japan waste is classified mto two from the v1ewp01nt of the generatlon manncr"
and characteristics: industrial waste and general waste. The classification is stipulated
by Waste Trealment Law, which coutrols waste from generdtlon to final dxsposal The
waste classification is as shown in the next figure.
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Speclally Cantrelled
Damaostic Wasle

Was.te from
Househalds

Meon-indstrial

{(General) Waste

Refuse

Genoral Wasle
from Business
Aclivities

Waste =

Hunman Excrela

19 Kinds of Industlal
Waste

: Wasto fram -
Business Activites

tndustrial Waste = .

Speciaily Cnmrnlled
Indusirial Waste

‘Figure 2-2:. Cl'as.sific_a_tion of Waste

- Among the wastes generated from business activities, kinds of waste stipulated in a
cabinet order such as cinder and sludge are designated as industrial waste, and waste
other than industrial waste is general waste. Waste that is explosive, toxic, infectious,
or likely to harm human health or living environment is particularly called * specnlly
_controlicd gencrdl waste” or spemally Lontrollcd mdustrial wasle”.

~The qoncspt of dwldmg waste into * m_dustrlai wastsr and * generdl waste” is that_
waste that is generated from business aclivities, has potential risk to affect human
health and the environment due to its quantity or -quality, and is difficult for
municipaiities to appropriately treat is considered as “industrial waste”, whereas
“general waste” is the rest of waste. Therefore, “general waste” can include waste that
~ comes from busmess actmtles and is treatable with the Capd(.‘,lty of municipalities.

The ClﬂSSiﬁC&tiOn of ¢ spcc1al!y controlied 1ndustr1al waste” is shown in Table 2 4.
Industrial waste is those whlch are listed not in Table 2-4 but in Table 2-3.

Table 2 3 19 Classmcat:ons of Industrlal \Naste

Industrlai Waste : ' e . - Example -
1 Ash : Coal ash coke ash incineration ash, etc. :
2 Sludge | Residue - sludge resulting from activated sludge wastewater

treatment, carbite sludge and calcium sludge and calcium carbonate
sludge from pulp waste |IC1UId other types of sludge elther organic or

: inorganic.

3 Waste Qil : Lubricant oil, |nsuitlng ol cuttmg ol turpentme efc.

4 Waste Acid  © - | Sulfuric and Hydrochloric acid, etc. 5
5 Waste Alkali Ammonia, Caustic soda, etc. '

6 Wasle Plastics | Plastic container, Synthetic fiber waste, Used tires, etc.

7 Waste Paper * F’aper Cardboard, etc. from: :
: « ' Paper, Pulp and Paper product manufactures Printing,
- Publishing, Book binding and Newspaper industries
- »  Construction industries -
8 Waste Wood * Wood ends, Saw waste, Bark, etc. from;
- e . Lumber and lumber product manufactures, Furniture,
Pulp and Lumber importing industries
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- - . e Construction industries

9 Textile Waste * =+ | Natural fiber waste such as cotton, silk, wool and flax etc___f_rgm ____________
' ' - |'¢ Textile industry (excluding apparel mdustry)

' | ¢ - Construction industries -

10 Animal and Plant - Candy pomace, Brewery waste, Animal and Fish bones etc from:

Residues * <. le  Food, pharmaceutical and Cosmetrc industries
11 Waste Rubber | Naturalrubberwaste .~~~ -~ - . - . B
12 Waste Metal - -Steel, Tin plate, Zinc plate, Lead plpe etc. '

13 Waste Glass and 'Bottles Pottery, Brtck etc
| Waste Ceramic :
148lag - - " Furnace resrdue Casting sand Low-qrade ore, etc.

15 Construction . | Broken pieces of Concrete, Brick, Tile and Asphalt from new
Waste - ' " | construction, Reconstruction and Removal of Structures, efc.

16 Animals waste * Urine and Dung from Livestock from Livestock industry)

17 Animals corpses * | Dead pigs, Cattle and Chickens from Livestock rndustry

18 Dustand Soot . * | Soot collected by dust collection equipment

~lterns in the above list that have been treated for d:sposal that are not referred to. ltems
encased in concrete., : o
Note: Waste with * only concerns the waste from speolﬂc rndustnal sectors

Table 2-4: Speoially controlled mdustrlal waste

Waste OII . Volatlle oils, Kerosene and L[ght oul (mﬂammable orls with flashpomt
_ I -70“Corbelow) ' R : S
Waste ACld : Acidic waste having a pH of 2.0 or below
Waste Alkali ‘ | Alkaline waste having a pH of 12.5 or above
- | Infectious waste ~ = | Waste from medlcal facrl:tles that contain or may contaln lnfectlous
' e L - { agents. _
PCB - waste and ; Waste oil contalnmg PCB, waste paper coated with PCB and metal
PCB-contaminated - | waste contatnlng PCB etc :
materials o : o : ;
Waste materials Airborne asbestos and asbestos insulation material collected from
containing Asbestos demolition sites, and plastic sheetlng taken out dunng asbestos

removal projects.

Airbome asbestos, etc. whrch is collected by dust co![ec:tlng
equipment at work sites where dust ldentmed by the Air Pollutron
Prevention Law is Generated,

Hazardous industrial | Sewage sludge specified by the Sewage Law, and slag, dust aC[diC
waste waste, alkali waste, sludge and waste ol (solvents containing

' designated substance such as trichloroethyiene) that do not comply
with the Ministry of Health and Welfara regulatlons and matenals
used to treat these. :

Soot ' - | Soot subject to the provisions-of the law is parttcuiate collected from
: ' any incinerator with an hourly capacity of 200 kg or more or with a

grate area of 2 m2 or more, and which has a precrp:tator for

separatlng cinders from soot. . :

2.2.2 Regulatlons Reiated to Waste Blenders

 Waste blendmg business is not legally de&gnated as an mdependent busmess
category but considered as a busmess engaged in mtermedlate treatment and, in some
cases, wasle collectlon/transport

©a. Regulatlons Related to Industrial Waste Management
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. Rules related to industrial waste mandgcmcnl business are regulated by the Waste
Management Law Al each stage of waste management, the waste generators or the
“waste management business operators need to follow particular standards, as shown
in Table 2-5 as for induslrial waste and in Table 2-6 for specially controllcd mduc.trmt
waste. The colou,d lines concern w'v;tc blenders.

Tabte 2~75__': Main_St_andards' Regarding Indus_trial Waste Management

Stage of Waste | Target Agents - Name of Standard Applled
1. [ -Management - | ... - :
1 | Commission for | Waste - | = Standards on- commissions fcr transport and
transport ~ and | generators - disposal of industrial wastes
disposal o | Matters to be covered by commission contract
2 | Storage prior to | Waste : »  Industrial wasle storage standards '
transport generators ' : :

3§ Collectlon

5 | Landfilt disposal | Industrial waste | » = Standaids on the collection, transport and
.+ | disposal agents - disposal (including recycling) of industrial
wastes
. Requrrement to make dlsaster prevention.plan
e«  Technical standards on final disposal

« Technical standards on the operation and
" maintenance of industrial waste final disposal

Table 2 6: Main Standards Regard:ng the Management of SpeCJaIIy
Controlled Industrial Waste

Stage Of Waste Target Agents : Name of Standard Applied
© Management | . - S . - - _
1 | Commission for | Waste . +  Standards on commissions for transport and
transport - and | generators - disposal of specially controlled . industrial
disposal S ' © wasles ' :
2 | Storage till | Waste - | » Specially controlled lndustrlal waste storage
transport generators - standards
3| Collection - --and | : e Standards . onthe " collection, ” transport “and
' : spcsal

j'transport cof specrally controlled mclustrral

wastes - -

4 ’Transfer
storage

7 _ transfer of_'; _.'-Specially-
¥ controlled industrial waste o T
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o ..(rncfudmg

; lntermednate :
tre‘atm’en't s

ol recycling)”.

1 disposal agents -

Standards on the collecbon

Landfill dispo_sai _Slpe.c.iauuy . transport and
R ' confrolled "~ disposal of specnally gontrolled industrial
industrial waste wastes B '
disposal agents Lo
b. - Licenses Reqmred to Industrsal Wa%te Busmess Operators

Licenses 1equ1red to mdu‘strmi waste business operators are hsted in the table below
. Waste blenders need to obtain appropriate licenses depending -on whether they deal
with industrial waste or specially controlled - industrial waste, and .what kinds of
services they provide. Licenses are issued by the prefecture governments or specific
32 ‘cities that have a public health center and valid only within the administrative -
~ boundary of the issuer. Therefore when the waste blenders are to expand their
© activities in nelghborlng prefeoturec; of cities, they have to apply for another license.
" Furthermore, ovmy facility of waste blcndcrs must comply techmcdl standards
: 'tcoordmg lo its su:e fmd type and be glven an operauon penmt

Table 2. 7 Llcenses Requlred for lndustnal Waste Busmess

Services provided Industrial Waste - Speclally controlled industrial waste
Collection . and | Industrial waste collection and | Specially controfled industrial waste
Transport ) ' transportation business iicense -7 | coflection and transpodation busmess
| . : LT ' _hcense ‘ . .
Treatment ~and | Industrial  waste treatment/final Specially  controlled industrial wast_e
Final Disposal disposal busmess license treatment/final ~ disposal -~ business
(including  waste license S
recycling) o :

To obtain the licenses, the waste bienders have to r:riee't'require'meht' of the Wasle -
Management Law and other reg,ulallons Examination prlor to the issue of hcenses
pays attention to the following points. :

The former,

Standmds concemmg the ablhty of the dpphcants to Opﬁldte thr.—: Fauhty

Standards concemmg the performance of the waqte treatment faclhty

standdrd concemmﬁ abmty to operate the faclhty”, requires the
" applicants not only to bear sufficient knowledge and technology but also to have a
solid financial base to continue proper operatxon : '

10
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2.3

234

232

Survey of WaSteﬂBlende'rs in Japan

Selection of Waste Blenders for Survey

“The waste blcndmg industry is a busmess sector that relatively ncwly emerged in

Japan. There is no system to issue a “specific llcc_nsc or to rcgls_tcr them as a waste
blender. For these reasons, information is not available about the number of them or
the state of their activities. To provide the waste blending service for indusirial waste,

- the waste blenders in Japan need a license for waste collection/transport and another

for intermediate waste treatment issued by relevant local authorities. In 1998, then
Ministry of Ilealth  and Welfare reported  that the numbers of waste -
collection/transport companies and intermediate treatmicnt companies were 132,000
and 8,400, respectively. It is not possible to specify which’ among these large numbm
of compames are wa:,te blendels

Conquuently, the 1eam could not select waste blenderb fo1 the qmvey in a logtcal

‘way. Therefore, the team asked lalhelyo Cement Co1p(nat10n, a leading cement

company in Japan, for the introduction of waste blenders and was p10v1ded with

~ information about waste blenders which have business tics. with Fupwata Plant, the

cement factory of Taiheiyo Cement that is the most actively receiving waste. Based

" on the information provided, the team’ requested the permission of visit to the

following waste blenders and actually visited three of them except Daiseki, which

" refused the acceptance of the team stating that the plant was under rchabilitation.

.« S.N.K. Techno Co., Ltd.
. Ddlsekl Co., Ltd.
e Kinki Environmental Industry Co,, Ltd

« Sumlmto Co., Ltd.

Result of Survey

The study team v131tcd threc waste blenders as explained above in order’ to understand
the current status of waste blenders in Japan. - :

The team was also given an opportumty to visit Taiheiyo Ccniént FujiWara Plant and
Mitsui-Miike Smelting Co., Ltd., non-ferrous smelter both of which receive product
of waste blenders. :

4Ihe locatlon of these factoueq is shown in Fi Lgure 2 3, followed by the findings of the

visits to those factories.

11
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\ Surhieito

Miike Smelting

Figure 2-3: Location of Factories Visited
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h. Waste Reuse ¢ at Cement Factories

The outline and operation ﬂow of Fujiwara Plant of Ta1hc1yo Cement Corporation are
in Tﬁblc 2-8 and Figure 2-4. '

" Located in a mountainous area, product transportation costs the Taiheiyo Cement
Fujiwara Plant more than the other factories of the company. In order to save
_production cost for unit weight of production, the plant has aggressively tried to use
waste as alternale fuel or alternate raw material. Conscqucntly the plant has foremost

- waste 1cusc tcchnology :

At cement factories’ mcludmg F ujiwara plant such wastc as waste tires and waste
: plastlce which is chemically stabte and does not need pre-treatment can be accepted
as it'is and.the cement factorics themselves manage the waste. The photos of the
o btmage Condltlons of waste tires and Waste plastics at the Fujiwara Plant are plcsented
© in Figure 2-5. : :

Bumablc waste which has smail calouﬁc value or contains compoundq th’lt may work
‘against cement pxoductlon can not be accepted by itself. However, the cement

factories can receive wastes in the case where their quality is adju‘;ted by waste
~ blenders to the acceptance f;tandard of the ccmcnt fac,tortcc;

The e‘(ample of the chLBP'[‘lHCt standard of bumdble wastes as qltelnatwe fucfs Set by
a cement factory is as follows

. Calonﬁc Value 5 000 kcal/kg or more
. Chlorme content o Lc‘ss than 1 000 ppm
. Soltd content: _ Le_ss_ than 15_%

Table 2-8: Outline of Taihelyo Cement Fujiwara Plant

 Factory Taiheiyo Cement {Fujiwara plant)

Place Fujiwara, Inabe-Gun, Mle :
Profile . Totalarea - 525,224 m*
" | Number of employees . | 168
Number of cement kilns 2

Number of another use kilns 1 . :
L .| Annual Production capacity ~ 2,750,000 tonfyear
Used Waste as Fuel material «  Waste oil
- ' ' + - Reclaimed cit (Recycled fuels)
* - Waste tires
* - Waste rubber etc.
+ - \Waste Plastics

. »  Sludge
as Material | » - Concrete sludge
: *  Sewage sludge
+ Flyash
+  Blasi-furnace slag

s By-product gypsum etc.

13
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Figure 2-5: Photos of Taiheiyo Cement Fujiwara Plant
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b, Snrvey'of_Wastc Blenders
b1 S.N.K, Techno

The outline of S.N. K. Techno and its pIOCESS flow are in Table 2 9 'md Ilgurc 2 6
The panmamlc view of the company is in thuxe 2 7.

~The main process of S.N. K. chhno is mixing and quality adjustment of waste oil,
studge, waste acid and waste alkali. It collects waste from about 150 fﬁctoncs_'
mcludmg 1elatwely small to blg scaled ones,

- The blending method employcd is- tanrly snmplc Waste oils are stored separately
depending on calorific value and/or chlorine content and - those with “differcat
properties are mixed to comply with the standard of the cement factories for
acceptance. Waste acid and waste alkali are neutralized and mixed with waste oil.
The final products are supphed to Talhelyo Cement Funwnra Plant IOCdted in

‘ netghboxhood
_ - Table 2-9: Outline of S.N.K. Techno
Fagtory - - - ST BNKL Techno Co., Ltd _
Place - - Fuj|wara Inabe Gun, Mie Prefecture

Description | Collection, Transportatlon Intermediate treatment and Recyclmg of Waste oil and
of Business _studge :

License ' {'»  Industrial waste coliectlon and transportatlon busmess license .
: © |« Industrial waste treatment/final disposal business license

s  Specially controlied mdustnal waste collection and transportatlon busmess
license .

* Specially controlled lndustnal waste treatment]ﬁnal dlsposal busmess Ilcense

Processing | Intermediate Industrial Waste ~ Sludge (without Hazardous substance)
Object: | Treatment : Dust (withotit Hazardous substance)
' R : ‘Waste Oil -
" Waste Acid
" -Waste Alkali
Waste Plastics
"Flammable Waste Qil
. Corrosive Waste Acid
Corrosive Waste Alkali’
+ Ash’(without Hazardous substance)
. Sludge (without Hazardous substance)
Waste Qil
Waste Plastics
Waste Acid
- Waste Alkali
- Slag  (without Hazardous substance}
Waste Glass, Waste Cerarnlc y
~ Waste Wood
Animal and Plant Residues
Waste Metal
Dust .
Construction wastes
Flammable Waste Qil
Corrosive Waste Acid
Corrosive Waste Alkali

» ® & & & [ ]

Specially controlied
Industriat Waste

Collection/ Industrial Waste
Transport '

- o L] [ ] [ ] " & & B & 5 & »

Specially controlled
Industrial Waste

Praduction +« 126 ton/8h
Capacity -

16



. Figure 2-6: Process Flow of S.N.K. Techno
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Condltion for | » = Heat Value > 5,000 kcalfkg
Cement »  Solid Content <5%
Factory .| » _ lignition Point = 70 oC
-1+ Chlorine (Cl) Content < 2,000 mg!kg
»  Fluorine {F) Gontent < 1,000 mg/kg
S s Viscosity < 1,000 cp (centipoises)
Analyzed - +  Heat Value
Substance »  Chlorine content
' 1o pH.
s  Flash pomt '
+ _Reaction test by mixing W|th other wastes
- Neutrakzation _
S - Tank S . U
o By U
&—0606 . 3 T L ) Cement kiln
_ 'Ta_nk_lorry Sieve . )
: '-‘ . : . et m - "Regh.lating
: - ’ I D i Tank o
L T e Lﬂ - 0
. '_ . D R T ' : ' Praduction
" Drum : . Receiving : Tank
i ‘ Tank C . o J :
A [l ] D — Q@@@WB
" Drum ] Blending and_ Classtfy:ng . Product '
Preparation Tank . Tank
L Tank - S : .
~ SNK Techno : : - -« Cement
o _ BRI ' : _ Factory
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Figure 2-7: Photo of S.N.K. Techno
b.2  Kinki Environmental Industry Co., Ltd.

The outline of Kinki Environmental Industry and its process flow are shown in Table
2-10 and Figure 2-8. -

The company has two plants in Osaka and Kyushu and each supplies mixed waste to
cement [actories, It is one of the biggest waste blenders, collecting waste from 2,000
factories. '

The ratio of liquid waste and solid waste it deals with is 7 to 3. Solid waste includes
electro precipilator dust and sludge (either organic or inorganic, including sludge
from wastewater treatment works and sludge from food processing factories).

The company has highly developed its waste blending technology and transferred it
to a petrochemical plant of 8.K. Corporation in Korca and another factory in Taiwan.
The fundamental of waste blending business is to outlpul waste consistent with the
standard for acceptance of cement factories. In order to make sure the quality of
output, Kinki Environmental Industry carefully analyses waste received prior to the
blending process.

Table 2-10: Outline of Kinki Environmental industry

Factory Kinki Environmental Industry Co., Lid.
Place : Kishiwada-city, Osaka Prefecture :
Bescription of | Production of alternatives for fossil fuels from Industrial wastes
Business
License »  Industrial waste treatment/final disposal business
* _ Specially controlled Industriat waste treatment/final disposal business

18
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Osaka

Industrial

Asif(only Waste Activated carbon)

Processing »
Object Plant Wasie ¢  Sludge
«  Waste Oil
«  Waste Acid
+  Waste Alkali
+«  Woastie Plastics
«  Animal and Plant Residues
s  Dust
Specially « Sludge (only Sludge including Benzens)
controlled «  Waste Oil (only Inflammable oil and sludge
Industrial including Benzene)
Waste s Waste Alkali (excluding alkali containing
specially controlled industrial waste other than
Benzene)
Kyusyu Industrial s Ash
Plant Wasle «  Sludge
¢  Waste Qil
« Waste Alkali
« Waste Plastics
¢« Waste Glass and Waste Ceramics
. + Slag
Specially « Sludge B
controlled e ‘Waste Oil
Industrial *  WWaste Acid
Waste ¢« Waste Alkali
Production Alternative Fuel Production for Cement Production
Capacity ¢ OsakaPlant 200 ton/8h
s Kyusyu Plant 150 ton/day
Condition for | «  HeatValue > 5000 kealikg
Cement « Solid Content <15%
Factory
Analysis » Heat Value
Substance e Chlorine content
» Inflammation point
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h.3 Sumncnto ,
' - The outlmc of ‘§um1e1t0 and its procese ﬂow arc shown in Table 2-11 and Figure 2-9,

The company has two plants in Ibaraki and Hyogo. The plant in Tharaki produccs
alternative fuel and raw material for a cement factory, wherecas the plant in Hyogo
supplies its products not only to the cement industry but also to non-ferrous smelters
which receive waste with high metal concentration for the production of metal such
~as nickel. The number of factories from which Sumicito collects waste is not very
large (1t 15 200 in the case of Hyogo planl) but the sectors of theu clients vary,

The productlon anount of Sumlelto Hyogo Plant is as follows.
e g Altelmtlve raw mateual for'the ccmem 1ndustty - 1,500 tons/mont

- This-is ploduced by blcndmg dlftetcnt types of sludgc so that the product meets the

~ standard for acceptdncc 0[ the cement factories.

. Fuel S N 1500180010m/month

.Waste oil 'md oil- contammg sludoe delivered to the plant are class1hed into several
types stored, and blended to ‘make alternative fuel. .

. Mateual for mckel ptoductlon. ' '_ _ 300 tdn/month

cSludgc and dust contammg nickel are blended to adjusl the mckel concentmtlon to
8 % or more, which is the condition set by the non- ferrous smcltets to accep[ and
‘ _sold as matcrml for mckcl productlon

Table 2 11: Outllne of Sum{elto (Waste Blender)

Factory B o Sumieito Co., Ltd.
Place Himeji-city, Hyogo ' ' ' :
Description of | Collection, Transportation, Intermediate treatment-and Recycling of Industrial waste
Business and sales of recycled material. : :
R .. Blendmg and pre-treatment of liquid wastes for alternatlves fuel
e Blending and pre-freatment of solid wastes for alternatlves raw materials of
Cement industry : :
. Non—ferrous metal fecycling from heavy metal containlng mdustrlal wastes (e.g.
_ ) Ni) L : :
License s - Industrial waste treatmenUfmal dlsposal business license
. »  Specially controlled |ndustr|a! waste treatmenb’flnai disposal busmess license
Processing 1. Fuel recycling )
Object *  Siudge contamlnated oil -
- s Sludge
» . Waste oil
« Waste solvent
e Waste Alkali
¢  Others

2. Material recycling

Raw Material for Cement factory
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e Sludge contaminated oil -

« Sludge
¢  Ash
e Dust

*  Used qatalyric agent
e Mineral dust
s  Waste plastics -

. Others ' :
Raw Material for Non- ferrous refmlng factory
. Siudge -
o Dust
. Used catalytlc agent
'« Mineraldust .

e Waste metals Do

Produ'ction
‘Capacity -

Fuel regycling

= - 100 ton/day

Matenal recycling .
* Raw Material for Cement Factory

+ - Raw Material for Non- ferrous reflnlng.factory'

T 20 ton/day

Cond:tron for
Cement

e  Heat Value > 5,500 kcallkg
» - Particle size . <0 mm

144 ton/day

| Factory
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¢, Miike Smeling

Miike Smelting does not use any raw mineral ores but use only waste from the other
industries to produce crude zinc oxide. The outline of the company and its process
flow arc shown in Table 2-12 and Figure 2-11, The company employs what is called
Mitsui Furnace (MF) technology, as illustrated in Figure 2-12.

Waste processed mainly includes electric ave furnace (EATF) dust, zinc smelting
residue and copper smelting dust, but other types of waste such as sludge and silica
sand containing heavy metals can be used. It also receives burnable waste such as
waste plastics and infectious waste, which are put to the furnace and undergo thermal
treatment. The process produces not only crude zine oxide but also slag as waste,
which is also used as raw material of the cement industry.

Table 2-12: Outline of Miike Smelting

Factory Miike Smelting Co., Lid.
Place Omuta-city, Fukuoka
Description  of | Refining of Non-Ferrous metal (Production of Zinc Oxide)
Business '
License + - Industrial waste treatment/final disposal business license
s  Specially controlled industrial waste treatment/final disposal business
~ license
Processing + - Eleciric arc furnace dust
Object ¢ Zinc smelting residue
¢ . Copper smelting dust
s+  Cu & Precious metal residue
+ Industrial wasies (Wastewater treatment sludge, Combustible
industrial wastes like waste plastics, Medical wastes and so on)
Amount of | Electric arc furnace dust 65,000 ton/year
Waste for Raw | Zinc smelting residue 20,000 tonfyear
Material Copper smelting dust and others 65,000 tonfyear
{inciuding Coal and Silica)
Others residues and wasie 10,000 tonfyear
Production 500 ton/day {1 Line)
Capacity :
Product »  Crude zinc oxide (Zn 65%, Pb 10%) 35,000 tonlyear
«  Matte (Cu 45%, Ag 2000g/ton) 300-400 ton/year
+«  Slag (Fe 40%, Si0, 22%) 65,000 tontyear
The Features of | 1. Wide Application
MF Process The half shaft blast furnace process can be applied for many kinds of
wastes and sludge regardless of their form, including lumps, fine dust
and moisture.
Moreover, combustible plastic, tire and glass wastes can be
incinerated. '
2. Recovery of Metal Values :
Zinc and lead are recovered in the crude zinc oxide. Copper, nicke
and precious metals are recovered in the matte.
3. Non-Toxic slag which is insoluble and non-toxic can be used as raw
materials of cement industry.
4, Recovery of Wasle Heat
Wastes heat is recovered efficiently as high pressure steam in the
boiler for the power generation or the other heat source
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3

3.1

3.141

Examination of Application to Thailand

Team’s Proposal

Teams Recognition about the Currént Situation of Waste Blenders

a.

Situation in Japan

The team recognized the state of the utilization of waste blenders in Japan as
described in the previous chapters. The following is some of what the team
recognized important for the promotion of waste recycling at cement factories and
other facilities in Thailand, '

1.

In case of slag, coal ash and others which are discharged from one faclory in
large quantity, the cement faclories directly trade with the dischargers to use
waste as alternative fucl and/or raw material. Waste has been supplied in this
way for more than one century and such waste has been the major part of total
waste supplied to the coment factories.

On the other hand, the history of recycling of waste which many factories
discharge but one factory discharges in small quantity started as recently as in
the 1980s. Such waste includes various types such as waste oil, sludge, waste
alkali and wastc acid. The recycling of such waste bas become especially
active since the 1990s when the cement industry encountered difficulty to
raise profit only from the sale of cement products due to the burst of bubbles.
The cement factories had to save the cost for raw material and to explore a
new business style.

Meanwhile, the social environment changed in favor of waste recycling. The
repeated amendment of Waste Management and Public Cleansing Law in
1991, 1997 and 2000 has been imposed increasingly heavy responsibility on
waste dischargers. The gencral public has become more environmentally
sensitive and required industries to manage waste more stringently. They have
been valuing zero emission and appreciating factorics which recycle waste
more than factories which properly treat and dispose ol waste. In response to
such changes, the cement industry began to see itscif as a contributor to zero
emission society who accepts wasle, and factories of other industrial sectors
started to find out recyclers.

It was the waste blenders who linked the cement industry and other industries.
Therefore, the history of the waste blenders is not long. The cement industry
wants waste of a certain quality and quantity on a regular basis which does not
affect cement production, and the waste supplying factories want to discharge
waste without bothering about its quantity or quality. The waste blenders
fulfilled wishes of the both, Waste from the waste supplying factories can be
in a small quantity, but various. For the cement factories, direct trade with
such factories is not practical. The presence of the waste blenders is thus
essential to deliver waste which meets the requirement of the cement factories
in terms of quantity and quality.

In order to supply waste that satisfies the cement factories, it is sometimes
necessary for the waste blenders to add crude oil or others to improve waste
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qual;ty ’[hey also dcvcloped thc tect wology to enhance the thixotropy ‘of
waste so that it is easy to handle when stored, transported, loaded, unloaded, -
and supplied to the cement production lines. In this way, what the waste

-blenders - do- is not simple concoction, but chemical - and * physical

transformation of waste into alternative fuel and/or raw matenal wh:ch _
requires expeuence and qpccnﬁc expmthe

Nowadays, the cemerit industr y is not the only destmatlon of the products of

~ the waste bienders. They blend waste containing heavy metals such as sludge
~and catalysts, which the cement factories do not accept to tho ferrous and

non-ferrous smcltmg factorles

“There are no regulatlons which control the waste blendcrs as they are, They
- ate considered part of waste treatment business and come urider the control of

Waste Management Law: Therefore, they neced to obtain a llcense_from the
prefectural governments in order to collect/transport waste or to treat/dispose
of waste, If they are to handle hazardous waste, they need a scparate license to

- collect/transport ha7ardous waste or to treat/dispose of ha7ardous waste.

' When they apply for a license, they have o clauty the types of waste that they
- are going to colicct/transpmt or tleat/dlspose of, dnd the hcenae to be issued is

vahd only to those types of waste

, 'What is 1mp01tant with a heensmg system is that all the’ blenders should have one or
more licenses depending on their business condltlons and the- authority has a power -
to withdraw the license when they fail to meet the license 1equ1rements In other

~ words, the licensing system gives an official approval to the ab:hty of the waste

. blende1s and factorics can dlsch'trge waste to them without unnecessary worries.

b.

Utihmtmn of waste blenders in ’l‘hfuhn(l

In eompamon with the situation in Japan he team recogmzes the current utlllzatlon
of waste blenders in Thailand as foliowq -

1.

In ’lhalhnd some companies such as GENCO and Slta Thai is runumg waste

- blending business, supplying waste to cement tact{)nes duthortzed by DIW as
aHW tteatment delllty of Code 101.

What they supply is, howcver mostiy waste oil and not in large amount The

‘activity of the Thai waste blenders is therefore limited in terms of quantlty and

quality compared to that of the Japanese waste blenders.

One of the reasons for this is that the cement factortes in Th'uland had been
reluctant to receive waste as the cement factories in Japan before the 1990s

- were, However, the burst of the economic bubble in 1997 in Thailand also hit

the cement mclustry and it started to seek for the reduction of production cost
and the survival in another business area. As of August 2002, the four major -
cement factories were authorized as a HW treatment facﬂxty and two other
factories, which completed test operation, are waiting for authorization. F he
role that the waste blenders will play should be very acttve

On the other hand the team knows that there are many waste dlschargmc
factories which are eager to supply waste to the cement factories. Although
they approached to the cement factories, they refused to accept their waste,
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lhosc W'lSlL dlSChaIgCIS are expectmgj for the emergence of 1he wasle
blenders.

5. Neverihe]ess,‘ it seems that the importance of the waste blenders in waste

' recycling at the cement factorics is not well acknowledged either by the
cement industry or by the government, If the cement factories wish to extend
their business as a waste recycler, and if the government intends to support
their activities, the both should posmvely suppmt the waste blc,ndmg:, industry
o ﬂouush .

6. One oi‘ the lmporl'mt roles of thc waste blcndms is to collect vatious waste of _
- small quantity from many factories. In Thailand, however, they cannot collect
waste from factories as they like due to the tldnsport permit system. Factories
must have transport-permits when they are going to d1scharge waste, and DIW
issues the transport permit only when the waste receiver is an authorized
~ waste treatment facility. Since the waste blenders are not authorized as the
- waste treatment facilities, they. can collect waste only from factories that have
the -transport permits to discharge waste to the cement factories. In other
o wmds the factories can give their waste to the waste blenders only when they
. ‘succecd to let the cement factories acccpt their waste. The problem is that the
cement factoriés do not negotiate with individual factories. Not a small
- number of JCCB members stated that their requests to the cement fae_tqnes for
receiving waste were turned down. In oi'c_lei‘ to resolve this problem, (i) DIW -
should authorize the waste blenders as a waste treatment facility, or (ii) DIW
should establish a llcensmg system of waste coHectorS/tlansporters 'md issue
-hcenses to them :

' 7. ‘As shown above the wastc blendmg 1ndustiy inT hdlland has to be developed

 further. The team considers that the understanding of the current status of the

waste blenders in' Japan and Japanese technologies and regulations apphcable

to Thailand should contribuite to the progress in waste 1ecycimg at the cement
f’lCtOl‘ieS in Thailand.

Team s Proposai

The team consuieis that waste recyclmg at the cement faetorles is sttll limited in

Thailand: In order to foster the recycling of large quantity of various wasle at kilns,
promotion of the waste blending industry is the key: The team is also convinced that
the waste blenders can contribute waste recycling not only at the cement factories but

-also at the non-ferrous smelters, who have not yet been mvolved in waste recycling in

Thalland

The development of the waste blendmg mdustry 1equlres the govcmmental

“authorities in charge of IWM to understand their significant roles. Accordingly, the

team ploposed that the officers of DIW should visit Japan to study the use of waste

._blenders in Japan and to examine how it could be apphed to Thailand.

In response to thlS proposal, DIW requested the team to assist their study visit to
Japan. The team prepared the study plan shown below that should meet their request.
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3.2

3.2.1

3.2.2

' Study in Japa’n

Study Plan _
The team lar'r'mgc'd the study. visit to the following factories for DIW.
. . Ccmcnt factmy (Tatheiyo C01p01at10n FUJ iwara Plant)

e Wﬂbtb blenders (S.N.K. Techno Co., Ltd., Kmkl bnvnonmental Industry g
Co Ltd o Sumlctto Co., Lid. )

| '« Non- fcnouq smcltcr (Muke Smeltmg Co L td )

) T he tdblc below shows the outlme of theee factoues

Table 3 1 Outlme of the Factones VISited by DiW

Factory Types

- Factory Narnes Outline
Cement factory | Talheiyo Utilization of waste as aiternatuve fuel and raw
: o Corporation material T ' n
: Fujiwara Plant R -
Waste blenders | S.INK. Techno Blending of waste oil, waste acid, waste alkali and
- Co., Lid. others to be supplied fo the cement industry. .
Kinki Blending of waste ‘oil, waste “acid, waste alkali,

Environmental

Industry Co., Lid. -

sludge, waste plastics and others to be suppiled to
the cement industry. - :

Sumieito Co., Ltd.

‘| Blending of waste contamlng non ferrous mateilal

Blending of waste. oil, waste acld waste alkall
sludge, waste plastncs and others to be supphed to-
the cement industry, - .

to be supplied to non-ferrous smeltérs.

Non-ferrous -
smelter

Milke Smelting

Co., Ltd.

Non-ferrous smeltmg usmg various :ndustnal waste

Result of the Study by DIW

" The foilowmg DIW ofﬁcers 1nc1udmg the Dlrector Geneml camed out the study -as

 scheduled by the team from August 29 to Septembfvr 6 2002.

Mr. Virah Mavu,hak Duector General : : _
Mr. Kosol Jairungsee, Director of Industrial Technology Burcau '
Dr. Jullapong Thaveesri, Head of Waste Management DlVlSlOIl _

. Mr. Baworn Sattayawuthlphong, Mechamcal F ngineer

Ihrough the study tour in Japan, the DIW ofﬁcers recogmzed the 1mportant role of
the waste blenders and that they contribute to waste recycling not only at the cement

factories but also at the non-ferrous smelters. The DIW officers prepared a report,

“Field Trip Report from Study Tour on Waste Bienders in Japan” as Shown in Annex
1 of this report. '
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