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1. Outlinedf Indudgrial Cleaning

Degreasing and cleaning are the removing processes for the contamination on the work piecesin
the processng and cleaned pieces ae sent to next processing dage in various manufacturing
indudtries.

It is very rare that the degreasing and dleaning process is identified as an independent business,
because the processiswiddy utilized asapart of whole processin variousindustries even thoughiitis
based on the independent deaning technologies.

When the nationd palicy of quitting the utilization of CFC-113/1,1,1-trichloroethane in indugtrid
cleaning was adopted in Jgpan for the action againgt the destruction of ozone layer, indudtries hed to
search the dternatives.  The Jgpan Indudrid Conference on Cleaning (JCC) was organized to
support indudtriesfor such movementsin 1994.

The JCCisnot agroup of companies performing cleaning operation itsdf astheir ownwork, but
a group organized by companies beonging to different types of industries such as manufacturing
cleaning agents, deaning equipment and rdlated gpparatus.  The am of the group is to work out
solutions for the various environmenta problems related to cleaning processes and to make a positive
socid contribution.  The group supports technica and other agpects in the chdlenge of substituting
CFC-113/1,1,1-trichloroethane in the cleaning processes that are part of the production processes
used by the manufacturers of especidly smal and medium-szed companiesin each indudtry.

In these years, it has been globaly focused the environmental problems and especidly taken up
the globa warming and the environmenta releases of specific chemicals, these problems are closdy
related with indudrid deaning. The JCC is playing the active role not only in ozone layer
problems, but dso in newly emerged environmenta problemsof indudtrid cleaning fields.

The JCC composed of regular members of 82 companies, supporting members of 20 companies,
organization member of 8 organizaions and information member of 19 members, induding 32
companies of cleaning agent supplier, 36 companies of deaning gpparatus suppliers and 14
companies of peripherd equipment supplie's.  The board is organized by charman, Mr.
Hashimoto, presdent of SPC Electronics Corporation, 3 vice-chairmen and 17 directors  And the
operdion is managed by the activities of operationa committee, divison medting and various
committees.



2. Dexcription of Cleaning Process

The gppropriate cleaning systems are sdected and used for the purpose of deaning, because the
objects of deaning and contamination to be removed are broadly varied.

Cleaning system congsts of deaning agents, cleaning apparatus and auxiliary equipment.  The
cleaning agent is the most important dement in the system, because the sdection of the cleaning
agent substantialy determines the structure of the cdleaning system and the framework of a cleaning
process.  And therefore the cd culation method below is described by cleaning agent.

A number of dternative deaning agents to CFC-113/1,1,1-trichloroethane have been developed,
and sysematic classfication isasfollows
(1) Aqueous deaning agents
(2) Semi-aqueous deaning agents
(3) Non-agqueous deaning agents

(& Nonflammable solvents (chlorinated organic solvent, fluorinated organic solvent)
(b) Combustible solvents (hydrocarbon series)

21 Work Itemsin the Cleaning Process

The basic process for cleaning trestment is composed of three processes such as <deaning>,
<rinang>, and <drying>, and the actud methods depend upon the dleaning agents.  Consequently,
the processes described here are according to the dleaning agents.

211 AqueousCleaning Agents

The deaning sysems are roughly divided into dipping deaning and oray deaning on a stage.
Both sysems use the deaning solution repeatedly in a deaning bath or tanks and the solution is
changed to new solution after the deaning power decreased. The spent cdleaning solution is
trandferred to an indudtrid waste trestment business.

The remaining solution containing contaminant on the objects are washed away by weter.
Water washing method is same as cleaning process, dipping or oray, and uses fresh water while
discharging spent water of rindng.  Spent water of ringng usudly contains ceaning agents and
other components higher than the qudity sandard of discharge water, it has to be water treated in the
facility before discharging to water bodies.  The treated water dill contains resolved chemicals even
the concentration is below the dandards.  The chemicds removed by the water treetment process
ae manly dissolved organic substances such as surfactant, and the treatment is based on
biodegradation by microorganism.  Theresulting dudgeisanindustrid waste.

The cleaned objects after rinang are dried up by hesting.

212 Semi-Aqueous Cleaning Agents
Solvents of glycol ether series are mainly used as semi-agueous cleaning agent, and thisis often



used for the deaning of resdud soldering flux on printed circuit boards.  The objects are dipped in
the deaning solution in washing process, and arerinsed by water.  Theresduad water on the objects
isdried up by evaporation.

Spent deaning solution used repeatedly and decreases its deaning power by the accumulated
contamination, which should be changed to fresh solution after certain leve of accumulaion. The
gpoent olutionisto be handled asindudrid waste.

The objectstaken out from cleaning bath are covered with deaning solvents onits surface and are
sent to firgt ringng water bath for dipping ingtead of ordinary rinang by water flow in order to avoid
higher loading by rinsng weter to the water trestment facility.  Cleaning solvent accumulatesin the
firg ringng bath and bath water should be changed to fresh water when the concentration of cleaning
solvents becomes higher.

Spent water from rindng is trandferred to indudtrial wagte trestment busness  The objects
washed in thefirgt rindng beth are sent to fresh water bath for dipping, of which effluent isdischarged
to water bodies after trested in the waste weter trestment facilities

Today, the effluent from second rinang is trested by activated carbon to absorb the resolved
ceaning solvent, because its concentration in the effluent is low enough. Water from activated
carbon vessd isrecydedtoringng bath.  No effluent is discharged to water bodies,

Even though deaning agents of glycol ether series are used by heating up to 60, it is not
necessxy to condder ar emissions of solvents, because vaporization of solvents from the system is
very low and drying of objectsisdone after rinang.

213 Non-Aqueous Cleaning Agents

In the non-aqueous deaning systems which are using organic solvents of flammable or
non-flammable, the process is different from agueous sysem.  Cleaning is done by dipping in the
cleaning bath same as aqueous or semi-agqueous system, but ringng is done by using vapor cleaning
with the vapor of solvents by boiling up the solvents.  The objects are exposed to solvent vgpor and
are washed out by condensed vapor of solvents on the surface of objects.  The temperature of
objects rises by the contact and condensation of solvent vapor on its surface, condensation will be
sopped a certain temperature of equilibrium, due to the temperature rise of objects by latent hest.
Then the objects can be removed from the sysem and dried up by themselves.

Mot of vgpor generated in the vgpor-washing bath are condensed and recovered a the cooling
coils inddled a the upper part of the deaning sysem and recovered clean solvent is supplied to
washing vesdls.  Spent solvent of washing bath is sent to vapor washing beth for regeneration.
Thuswashing can be continued by regenerating and recycling the solventsin the closed system.

After certain time period, oily contaminants removed from objects are accumulaed in the vapor
washing vessals.  Then, fresh vgpor for washing becomes difficult to obtain, and it causes the



deterioration of washing qudity. Spent solvents should be removed from vapor washing to change
with fresh solvents for keeping the washing quaity.  Spent solvents are didtilled to recover solvents
by separate didtillation gpparatus.  In case that no didtillation recovering equipment isingaled inthe
gystem, spent solvents shdl be sold to indudtrid waste busness.  And the bottom dudge from
didtillation recovering equipment isaso trandferred to indudtrid waste business.

In case of chlorinated or fluorinated solvents, large amount of solvent vapor lesks from the
conventiona deaning system, because of its high vapor pressure and heating up the solvent to its
bailing point.  Generdly, the vapor loss from such system is estimated to be 80 percent of tota use
of the solvent.  In case of usng hazardous solvents, the solvent recovery system is usudly ingaled
to the systemn, congdering the occupationd Hedlth and Safety Law or Air Pallution Control Law and
the economy of high cost solvents such as fluorinaied solvents.  In the recovery process it is
generdly used activated carbon and its recovery rate is estimated to be 80 percent.  Asaresult, 20
percent of solvent vapor is released to ar.  Adsorbed solvents to activated carbon is desorbed by
contacting with weater vgpor and recovered by separating from water for thereuse.  Smal amount of
solventsis dissolved into separated water, which should be degassed in case of hazardous solvents, or
digoosed as indudrid waste.  Spent activated carbon is handled as indudtrid waste because of its
adsorption residue in the carbon.  In case that activated carbon is used in the baich sysem, spent
carbon fter itslifeis sent to industrid waste busness.

The flammable hydrocarbon solvent with high flash point tends to be used on the safety point of
view. In this case, vapor phase rindng cannot be usad, but ringng by dipping into clean solvent.
Contaminated solvent in the rindng bath is removed to send to vacuum distillation gpparatus for
regeneration. Recovered solvent isrecycled to rindng bath.  The overflow from theringng bath is
sent back to washing bath. Thus the solvents are used by recyding. Bottom resdue is
accumulated in the bottom of vacuum didtillation equipment after certain time of operation and it is
necessary to remove the bottom residue which isto be trandferred to indudtrid waste business. And
aso it is necessary to make up fresh solvent to ringng bath in order to compensate the solvent
decrease.

Objects after ringng are hested up to dry up wet surfaces by the evaporation of solvent.  Solvent
vapor from drying process and from washing, rinang bath are released to the ar.  In order to
decrease ar emission of solvent, activated carbon adsorption gpparatus can be ingdled to the exhaugt
line. Inthiscase, 80 percent of solvent which could be released to air is recovered by the activated
carbon and spent carbon istrested asindudtrid waste.



22 Outlineof Usageand Rdeasesand Trandersof Class| Desgnated Chemical Substances

Chlorinated solvents such as 1,1,1-trichloroethane, dichloromethane (methylene chloride),
trichloroethylene, tetrachloroethylene and fluorinated solvents such as CFC113, HFC225,
HCFC141b ae liged as Class | Desgnated Chemicd Subgtances (PRTR chemicas) and it is
necessry to notify the releases and trandfers from the degreasing and deaning process usng these
olvents

HFE and HFC deveoped as CFCs dterndives are not in the lig of the PRTR chemicds.
However, in case of solvent mixture containing trans-1,2-dichloroethylene, it is necessary to caculate
the amount and notify the rdleases and transfers of trans-1,2-dichloroethylene.

In the hydrocarbon type deaning agents, 1,3,5-trimethylbenzene, which isa PRTR chemicdls, is
contained in aromatic hydrocarbon cleaning agent.  In case aromatic hydrocarbon agentsare used in
the washing process, thenit is necessary to calculate and notify itsredeases and trandfers.

Following PRTR chemicds are often used as a component of surfactant in a agqueous and
semi-aqueous deaning agents: n-akylbenzenesulfonic acid and its sdts, poly(oxyethylene)akyl
ether(dkyl C=12-15), poly(oxyethylene)octylphenyl ether, poly(oxyethylene)nonylphenyl ether.
And dso falowing PRTR chemicds are sometimes used as a component of cleaning agents:
(solvents) benzene, ethylene glycol, ethylene glycol monomethyl ether, ethylene glycol monoethyl
ether, 2-aminoethanal, (chelate) nitrilotriacetic acid, ethylenediaminetetraacetic acid, (others) boron
and its compounds, hydrogen fluoride and its water soluble sdts It is necessary to confirm the
detalled contents of the agents in use by obtaining MSDS from suppliers.  If dass| chemicds are
identified in the cleaning agents, it must be necessary to calculate and natify its releases and trandfers
by each component.

It comes up pent cleaning liquor from each dleaning process, which can be assumed to be same
asinitid compogtion except dissolved contaminants.  And therefore spent liquor containing class |
chemicadsaretranderred aswadte.

In case of agueous deaning, ar emisson can be ignored, and cleaning agents diluted in ringng
water are discharged to water bodies.  When rinang weter discharge is trested by biodegradation,
concentration of cleaning agents in the effluent decreased to 40 percent, and out of the removed 60
percent of object substance, about 40% turned to harmless materid in the biodegradation.  Then
remaining 20 percent istransferred aswaste dudge.

On the other hand for solvent cleaning, deaning solvents are moslly rdleased to ar as
vaporization loss except handled as spent deaning agents.  In case of activated carbon treatment of
exhaudt gas for the decrease of rleases, it is possible to decrease the releases of object substances
down to 20 percent.  In the water vgpor regeneration of activated carbon, it comes out the separated
water from regeneration. If it contains object subgtances, it is trandfarred as wasde.  And spent



carbon isd o tranderred as waste containing object substances.

In the semi-aqueous cleaning, waste liquor from firgt ringng bath and spent activated carbon used
for therecycling of ringng water are waste and there are no air emissons and releases to water bodies.
Itisnot redidtic that the rdeasesto on-gte land occur in the norma cleaning operation.

23 Water Treatment Fadility: ItsProcessand Effects

In case of degreasing and cleaning with agueous cleaning agents, it comes out the ringng waste
water containing deaning agents with exceeding the water quality sandard. And it should be
trested by water treetment facility to enable discharging to water bodies.  There are many types of
water trestment sysems such as plain sedimentation method, coagulation sedimentation method,
biodegradation method, membrane filtering method and activated carbon adsorption method. It is
generdly usad the biodegradation process or activated carbon adsorption process, because they are
effective to remove surfactants which are the main component of cleening agents.  The rinang
water discharge is generdly large amount, and biodegradation trestment method is adopted because it
can be expanded eadily to higher capacity.  For rather smdler discharge amount, activated carbon
adsorption method is used because of its rather smdler ingalaion area compared with that of
biodegradation method.  Thetypica remova rate of dissolved organic substancesfor eech sysemis
edimated asfollows 60% for biodegradation and 80% for activated carbon.

On the other hand for organic solvent deaning system, vapor lossis mainly rdeased to air.  In
order to decrease ar emission, deaning systems are enclosed to send vapor to suction duct for the
trestment by activated carbon.  There are two types of activated carbon used in the solvent recovery
sysem that are granular type and fiber type.  The performance of the system depends on the type of
activated carbon and dso the charge amount of carbon depends on the exhaust gas volume and
concentration of solvent vgpor inthegas.  In the ordinary equipment, remova rate of solvent vapor
is estimated roughly about 80 percent. And it is the time for regeneration or change of activaied
carbon when it adsorbs solvent gas up to 10% of equilibrium adsorption.

24  Outlineof Related Wasteand its Treatment
In the solvent dleaning system, the bottom residue of vapor deaning bath, of which content of
solvent is high, is sent to waste trestment business to recover solvents.  In case the bottom residue
from solvent didtillation equipment contains smaler amount of solvents, the resdueis usudly sent to
incinerator.
In the semi-aqueous dleaning systems, the effluent contains organic solventswhich are difficult to
recover by didtillatiion and isusudly incinerated.  The effluent from first ringng bath contains water



by 95 percent and is trested together with the effluent from agueous deaning sysems.  In the
solvent deaning, separated water from the process of solvent vapor recovery by cooling and from the
process of steam regeneraion of activated carbon is processed by wadte water trestment facilities

Spent water in the agueous cleaning System contains inorganic subdtances such as dkdis,
inorganic builders, etc., and organic substances such as ail, surfectants, etc.  This pent water is
treeted by coagulation sedimentation and biodegradation methods after neutrdization. And the
trested water isdischarged to water bodies  Thefiltered dudgeis sent to landfills.

Spent activated carbon used for the exhaugt gas trestment and for the recyding water treetment is
incinerated after repeated regeneration a theend of life.



3. Calculation Method and Examplesof Rdeasesand Transfer sby Cleaning Agent
31 Calculation Method and Calculation Factors of Smplified Calculation for Reeases and
Tranders

The releases and trandfers of PRTR chemicd substances in degreasing and cleaning process
usudly cdculated by usng materid balance method.  And in case that emisson factors are given
such as for chlorinated solvent cleaning, reases and trandfers can be calculated by usng emisson
factor. In the indudrid deaning, it is difficult to measure releases directly and the releases are
cdculated by subtracting the amount of transfers from the handling amount.  However, there are
some cases that the amount of object substances cannot be cdculated by the waste amount and the
content of the substances.  For example, the removed contaminant is mixed in the discharge of
cleaning process and then the amount of discharge cannot be the amount of cleaning agents.  In
order to get the correct amount of cleaning agents, it is necessxry to andyze the amount of
contaminant and to subtract the results from the discharge amount.  Thus, actud measurements
sometimes become necessary to cdculate the rdlease amount of object substances.  As for actud
measurements, Smplest method is shown in each section for deaning agent.

Congdering such cdculation in the smdl and medium szed enterprise having the industrid
cleaning systems, there might be very rare to kegp the measurement equipment or person in charge.
In order to enableto caculate the rdeases and trandfers to be natified in such acase, JCC proposed a
caculation method to use empiricd vaues derived from the long industry experience ingteed of
actud messurement.  In the caculaion equaion for wadte trander, some unknown parameters
necessary to complete caculation are given the empirica vaue, without actua measurement, defined
as"“cdculation factor”.

The cdculaion factors are shown in the description of caculation method of rdesses and
trandfers for each deaning agent and the ligt of these factors are atached in the reference 1. Asa
matter of fact, the accuracy of method using caculation factorsisnat high, but it might be very useful
for companies, which could not measure actud vaue, to avoid ca culaing vaues without basis.

In the calculation of the content of object substances in the waste water from solvent cleaning
process of chlorinated or fluorinated solvents, there are examples of usng saturated water solubility
of the object substance.

3.2 Calculation Method and its Examples of Reeasesand Trandfer sfor Aqueous Cleaning
321 Premisss
(1) Class| Designated Chemica Subgtances (PRTR Chemicas)
The object chemicas contained in the cleaning agents for agueous and semi-agueous
cleaning sysem ae not fully saized, but those were edimaed by usng the results of



guestionnaire survey promoted by the PRTR committeein JCC and shown in Teble 3.2.1.

Table 3.2.1. Class | Designated Chemical Substances Contained in Cleaning Agents for Aqueous

and Semi-Aqueous Cleaning Systems

Cabinet PRTR Chemicals Remarks
16 2-amino ethanol Rust preventives
24 l\éRaI:kgl%enzle‘{u;ns dUIr]:?in[ﬁrae()nd and its salt Detergent major component
43 Ethylene glycol Additive
44 Ethylene glycol mono ethyl ether Additive
45 Ethylene glycol mono methryl ether Additive
47 Ethylenediaminetetraacetic acid (EDTA) Chelating agent
233 Nitrilotriacetic acid (NTA) Chelating agent
283 Hydrogen fluoride and its water-soluble salt  [Semiconductor, imaterials removal
299 Benzene Additive
304 Boron and its compounds Rust preventives
307 F;(F){Ii(ggem%egﬁé itsa Ig)l(ﬁf rh;r Detergent major component
308 Poly (oxyethylene) =octyl phenyl ether Detergent major component
309 Poly (oxyethylene) = nonyl phenyl ether Detergent major component

(2) Method of Cleaning and Cleaning Process

In case of agueous deaning agents, method of deaning varies widely such as dipping,
swaying, bubbling, spraying and ultrasonic bath and aso shape of work pieceto be deaned varies
widdy, and dso it is difficult to prepare amanua because of wide variety of deaning agents and
cleaning conditions.

Frg, it is assumed the andard process flow of agueous deaning system as shown in Figure
3.2.1, conddering the accuracy of the cdculaion of rdease and trandfer amount for PRTR
chemicds.

The discharges of the effluent from ringng beth are generdly disposed or sent to water
trestment facility. It is necessary to caculate the transfer amount for disposa.  And in case of
water trestment, release and transfer amount should be calculated, congdering the removd rate*
of trestment process and dissolution of PRTR chemicds into effluent water. (*: PRTR
Guiddine Jgpan Chemicd Industry Associdtion, revised verson Augud, 1998.  Attachment
tableJ)
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Fg. 3.2.1 Sandard Process How Diagram of Aqueous Cleaning

(3) Rdeasesand Trandersfor Aqueous Cleaning Sysems

The rdleases to the environment are divided into “water bodies’, “ar emisson”, “released to
ongteland” and the trandfers are divided into “waste’ and “ POTWSPublicly Owned Treatment
Works’

In case of agueous cleaning agents it is supposad thet the air emissons and the releases to
ongte land can be neglected, and it is limited to the releases to water bodies and the tranders as
wageand to POTWs

The rdeases of rinang effluent to water bodies or the tranders to POTWs ae to be in
compliance with the Sewerage Law and the Water Pollution Control Law by the effluent
management.  As for the discharge of effluent, the effluent to water bodies must be reported as
rleases and to POTWs is to be reported as tranders, separatdy.  For this purposg, it is very
difficult to know theinput amount of cleaning agentstorinang bath.  So, inthiscase, therelease
amount to water bodiesis cdculated by subtracting waste trandfersfrom tota handling amourt.

(4) Cdculation Method
Thereare 5 methodsfor the caculaion of releasesasfollows
materid balance, emisson factors, actua measurement, physico-chemical properties and the
methods which are recognized as proper cal culation method.

(5) Uniit of Calculated Resuts

The rdeases and tranders are naotified in the unit of kglyear with two significant digits.
(expressng figuresto one place of decimd)

10



322 Cdculation of Handling Amount, Rdeasesand Trandfers
Thereare 3 casesfor thetrandfer of deaning and ringng effluent and rel eases of effluent and these

aesummaizedintheTable3.2.2.3 3.22band3.2.2.c.

Table 3.2.2.a Case 1. Cleaning Waste Liquor and Rinsing Effluent are fully Transfered as Waste

and No waste water treatment

No. Cal?i[l:alrz;tlon Calculation method
A i Annual amount handled (kg/year)= (annual amount purchased + stock
1 h;T:]?leJ:d(k sy [amountat the beginning of the term  stock amount at the end of the
97Y)" lterm) x (content of PRTRvchemicals in detergent " = 100)
Transfers as waste = Annual amount handled
5 Transfers as *:Cleaning agents are disposed as waste contained in waste liquor and
waste(kg/y) rinsing effluent as shown in Fig. 3.2.1, then it is treated same with annual
handling amount
Releases to Releases to water bodies = 0

water bodies

*. All rinsing effluent is transfered as waste, and nothing released to
water bodies or POTWs.

*1:

Referring the MSDS provided by the supplier, the content (%) of the PRTR chemicals is used

Table 3.2.2.b Case 2: Cleaning Waste Liquor is fully Transfered as Waste and and Rinsing Effluent is released

to water bodies and to POTWs

No. Calﬁlg;tlon Calculation method
Amount Ann.ual' amount handled (kg/year)= (annual amount purchased + stock amount at the
1 beginning of the term stock amount at the end of the term) x (content of PRTR
handled (kg/y) . . *1 .
chemicals in detergent ~ = 100)
Transfers contained in waste (spent cleaning liquid) = (amount of spent cleaning liquid) -
(spent cleaning liquid amount x oil content % in spent cleaning liquid) ? /100 x
(concentration of cleaning agent used/100) x (concentration of PRTR chemicals in
, | Transfers as |cleaning agent % /100)
waste (kg/y) | *: Amount of spent cleaning liquid = Annual transfers to industiral waste disposal
business and industrial waste disposal with special management business.
** . concentration of cleaning agent used = supposing the concentration of cleaning agent
purchased as 100%, the percentage in diluted liquid.
Releases to |Releases to water bodies = (Annual handling amount) - (Transfers contained in waste)
3 | water bodies | *: All rinsing effluent is transfered as waste, and nothing released to water bodies or
(ka/y) POTWSs.
4 P1(')r$r\1/§;°e(rksg}§)/) Transfers to POTWs = (Annual handling amount) - (Transfers contained in waste)
*1. Reffering the MSDS provided by the supplier, the content (%) of the PRTR chemicals is used

*2.  The content of non-water solulbe oil component is supposed to be 0.7% and the content of water soluble
oil content is supposed to be 4.8%.
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Table 3.2.2.c Case 3:

Cleaning Waste Liquor is fully Transfered as Waste and and Rinsing Effluent is fully Waste
Water Treated

No.

Calculation item

Calculation method

Amount
handled(kg/y)

Annual amount handled (kg/year)= (annual amount purchased + stock amount at the beginning of the term
stock amount at the end of the term) x (content of PRTR chemicals in detergent e 100)

Transfers as
waste(kg/y)

Transfers contained in waste (spent cleaning liquid) = (transfer amount in the spent cleaning liquid™®) +
(annual amount handled - transfer amount in the spent cleaning liquid*3) x (removal rate of the waste
water treatment facility used - degradation rate of the treatment facility used™)
*: Amount of spent cleaning liquid = Annual transtfers to industiral waste disposal business and industiral
waste disposal with special management business.
** : Chemical substances in aqueous cleaning agents are treated as water soluble organic chemicals as
described in Table 2.4.7-2 (estimated values of the removable rate and decomposition rate for typical water
treatment facilities) of Manual of PRTR Pilot Test 2000.

Releases to water

Releases to water bodies = (Annual handling amount - Transfers contained in spent cleaning liquid) x (1 -

8 bodies(kg/y) removal rate of the facilitiy )
4 Transfers to Transfers to POTWs = (Annual handling amount - Transfers contained in spent cleaning liquid) x (1 -
POTWs(kg/y) removal rate of the facilitiy™)
*1: Reffering the MSDS provided by the supplier, the content (%) of the PRTR chemicals is used

*2: The content of non-water solulbe oil component is supposed to be 0.7% and the content of water soluble oil content is
supposed to be 4.8%.

*3: (.amount of spent cleaning liquid) - ( amount of spent cleaning liquid x oil content % in spent cleaning liquid) /100

x (concentration of cleaning agent used %/100) x (concentration of PRTR chemicals in cleaning agent % ~/100)

*4: In a biodegradation system, it is supposed the removal rate to be 0.6 and the degradation rate to be 0.4. In case of
activated carbon absorption system, it is supposed the removal rate to be 0.8 and decomposition rate to be 0. cf.
Table 2.4.7-2

*5: The removal rates are supposed to be 0.6 for biodegradation system and 0.8 for activated carbon absorption system
respectively. In the other systems, the removal rate is supposed to be 0. (ref. Manual of PRTR Pilot Test 2000, p463)

323 Examples

(3)-1: Data
1) Annua mount of cleaning agent purchased: 12,000kg
2) Siock amount at the beginning of the term: 1,000kg
3) Sock amount at the end of the term: 1,000kg
4) Content of PRTR chemicasin cleaning agent: 15% (to be confirmed by MSDS)
5) Amount of wagteliquid: 120,000 kg
[liquid volumein deaning vessd (5,000 kg/time)
x exchange of deaning liquid (2 times'M) x 12 months]
6) Concentration of deaning agent in use: 10%
7) Species of contaminant oil component: oil soluble oil (concentration 0.7%)
8) Wadte water trestment facility: Treated by biodegradation and released to water bodies

(3)-2: Cdculation of theAmount to be Reported
1) Annua amount handled (kgly)
= (annua amount purchased + sock amount a the beginning of theterm
gock amount at the end of the term)
x (content of PRTR chemicasin cleaning agent + 100)
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=(12000+1,000  1,000) x 15%/ 100
= 1,800 kgly (no report isnecessary asitis< 5tons[now lowered to 1 ton since 2004])
2) Trandfers contained in waste (spent cleaning liquid) (kgly)
= [(amount of the spent cleaning liquid)
(amount of the spent cleaning liquid x oil content + 100)]
x (content of deaning agent in use+ 100)
x (content of PRTR chemicasin detergent + 100)
=[(120,000 (120,000 % 0.7+ 100)] x (10+100) % (15+ 100) = 1,787.4 kgly
3) Amount of trandfersin waste (kgly)
=trandfers contained in spent cleaning liquid
+[(annud handlingamount  trandfers contained in spent cleaning liquid)
x (removd rae of thetrestment sysemused  degradation rate of the system used)]
=17874+[(1800  17874)x(06  04)] =1,7899kgly
4) Release amount to water bodies (kgly)
=annud handlingamount  trandfer amountinwaste=1,800  1,789.9=10.1 kgly

3.24 Useful Daafor the Cdculation (Aqueous Cleaning Agents)
(1) Egimation of Qil Content in Weste Cleaning Liquid

In the calculation of transfer amount in waste, it is necessary to subtract oil weight from the
amount of wagte deaning liquid.  (Qil is contaminant removed from cleaned articles) However,
it is difficult to measure the concentration of ail, then it is convenient to use cdculaion factor
derived from empirica data

Though the survey of oil content in the waste cleaning liquid in the actud deaning facility
gte, itwasdaifiedthet oil contentof 0.1 2.0% for ol solubleoil and0.8  10% for water
solubleail asshownin Table 3.2.4.

From these data, it can be supposed following content depending oil species by caculating

the mean vaue of the data:
Oil contents of waste deaning liquid in case of il solubleail: 0.7%
Qil contents of waste deaning liquid in case of water solubleail: 4.8%
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Table 3.2.4 Measured Data of Oil Content % in Spent Cleaning Liquid

Cfgagrllrtlg Parts to be Cleaning | Concentration Oil Species Qil
Supplier Cleaned Process of Agents Content %

machining parts spray anti-rust 1.9

A pressed parts spray press olil 0.4

transmission parts |spray emulsion 3.6

compressor parts  |spray + US soluble 0.8

spray 3 mineral oil 0.4

spray 3 mineral oil 0.5

spray 2 mineral oil 0.8

B spray 2 mineral oil 1.4

spray 2 mineral oil 0.2

spray 5.5 mineral oil 0.3

spray 8 mineral oil 0.3

(alkaline agent) uUs 10 machining oil 0.1

c (alkaline agent) us 10 Vn\gf:ehrir?ilnsgizlsed 10

(neutral detergent) |US 10 machining oil 0.5

(neutral detergent) |US 10 kerosene 2.0

33 Calculation Method of Rdeasesand Trandersfor Semi-Aqueous Cleaning Agents
331 PRTR Chemicasin Semi-Aqueous Cleaning

The deaning agents for semi-agueous cleaning sysem contain mainly solvents conggting of
glycal etherswith various additivesincluding surfactant.  The contents are not be fully darified yet.
The PRTR committee of JCC sent questionnaire to member companies asking the content of the
deaning agents, and results showed that the dleaning agents contain PRTR chemicas as shown in
Table 3.2.1 for aqueous cleaning agents.

In case that the PRTR chemicds are contained in the deaning agents purchased by the
description of the MSDS atached, it is necessary to estimate the amount of releases and trandfers of
those PRTR chemicas and notify the results to the authorities under the Law concerning Reporting,
efc. of Releases to the Environment of Specific Chemica Substances and Promoting Improvements
in Their Management (herein after PRTR Law).

332 Cleaning Method and Process

In the semi-aqueous cleaning system, the objects to be cleaned are firg washed by high boiling
point solvents and then are rinsed with water. As afeature of the system, it can be pointed out thet it is
effective to remove both organic and ionic contaminant on the objects. The process therefore is
auitable for the cleaning of the resdud flu>< of soldered print circuit boards, and the mogt of the
usageisfor print circuit board of eectronic and dectric indudtries.

The sysem flow diagram of standard semi-aqueous cleaning sysemisshowninFg. 331 The
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cleaning system congsts of washing bath, firgt rinang bath, second ringng bath and dry up part, and
objects are cdleaned by moving through the process eps.  Objects are dipped in the dleaning bath
filled with cleaning agents and contaminetion on the objects is removed, and those objects are sent to
firg rindng bath to be washed up most deaning agents attached on the surface of objects.  Then,
objects are moved to second rindng bath and cleaned up thoroughly by recycded dean water.
Cleaning agents in the deaning bath gradudly contaminated and it should be changed to fresh agent
before the dleaning power lowered beow the limit.  And the spent cleaning liquor is trandferred to
industrid waste trestment business aswadte liquid.  The water in the firg rinsing bath dso changed
to fresh water after the concentration of the dleaning agentsbuild up.  The contaminated water with
the deaning agent from firg ringing bath isan industrid waste.  Theringng effluent from the second
ringng beth is sent to activated carbon aosorption tower and the dissolved component is removed by
activated carbon bed.  And the treated water is recycled to second rinsing bath.  Activated carbon
of which adsorption power lowered below the limit is changed and spent carbon is an indudtrid
wade,

Fg. 3.3.1 Sysem How Diagram of Semi-Agueous Cleanings

Make Up of [ v
ake up Water
Cleaning Solution [ P

Cleaning

Objects Take Over Take Over

C——>|Cleaning Bath| T——> | 1st Rinsing Bath | C——> | 2nd Rinsing Bath m— Drying

Process

Water
Regeneration

Waste Liquor
of Cleaning

Spent Activated

Rinse Effluent Carbon

333 PRTR Chemicdsfromthe Sysem
PRTR chemicas contained in deaning agent are wasted included in spent cleaning liquid, rinang
effluent and spent activated carbon.  They arenot released to air or water bodies.

334 Cdculaion Method

Table 3.3.1 shows the equations for the ca culation of handling amount, releases and transfers for
semi-agqueous deaning sygems.  Findly, handling amount is identicd to trandfers.  The trandfers
for eech type of waste are ds0 described. | one of the amounts of waste transfer is unknown, it can
be derived by subtracting 2 remaining waste transfer from handling amount.
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335 Unitof Cdculated Figures
The caculated reaults of rleases and trandfers are described by the unit of kgly, and should be
notified to authorities

3.36 Desription of Cdculation Method for Handling Amount, Releases and Tranders
[1] Cdculation of Annud Handling Amount
annud handling amount
= (annud purchase amount of deaning agents
+ gock amount at the beginning of theterm  stock amount at the end of the term)
x (content of PRTR chemicasin deaning agent +~ 100)

(Remarksfor the Cdculetion)

() In a deming agent for semi-agueous dleaning Sysem somelimes contains
poly(oxyethylene)nonylphenyl ether, one of the PRTR chemicds It is necessxry to ask
vendors whether the cleaning agents purchased contain the PRTR chemicas or not, and to get
MSDS from the supplier for the check of the content, in case that PRTR chemicdsare used in
the agents.  If the content of PRTR chemicds is higher than 1%, it should be natified to the
authorities.

(@ Incaseof anumber of PRTR chemicds are contained in the deaning agent, it is necessary to
notify the releases and transfers of each PRTR chemical substance.

[2] Cdculation of TrandfersasWagte
Tranders contained in waste (spent cleaning liquid)
= (annud trandfer amount of spent cleaning liquid to industrid waste digposal business
dissolved contaminant amount)

x (content of PRTR chemicals+ 100)

+ [(annud transfer amount of ringng effluent to indudtrid waste disposa business
x (cleaning agent content in ringng effluent + 100)
x (PRTR chemicas content in cleaning agent + 100)]

+ [amount of spent activated carbon from ringng water recycle system(L)
x cleaning agent adsorption amount per litter of activated carbon
x (content of PRTR chemicadsin deaning agent + 100)]

(Remarksfor the Caculation)

() The following 3 types of wades are discharged from the sysem: spent deaning liquor
discharged a the exchange of cleaning liquid, rinang effluent from the firg ringng bath a its
exchange, and spent activated carbon at its exchange, usad in the second ringng bath for the
water recycling system.
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It is necessary to cdculate net amount of deaning agent in the spent deaning liquid by
subtracting the amount of accumulated contaminants removed from work pieces in the liquid.
However, it is difficult to messure the concentration of cleaning agent in the spent liquid.  On
the other hand, the contamination of deaning liquid proceeds by the repeaied use, and the
cleaning power decreased that causes the decrease of deaning qudity.  So, it is usudly fixed
the limit of the accumulation of contaminants, and cleaning liquid is exchanged at this limit.
The amount of dissolved contaminantsis calculated by following equation by using the limit of
accumulation:

amount of dissolved contaminants

= amount of spent deaning liquid x (limit content of contamination + 100)

It is recommended to manage the cleaning liquid by supposing the limit concentration of
contaminants in the liquid and measuring its content.  Usudly, this limit of contaminant
content is supposed to be 5 percent.  In such a case, the content of cleaning agent can be
cdculated by following equetion:

amount of spent deaningliquidx ((100  5) +100)

The dored water in the firg rindng bath is usad for ringng the work pieces deaned in the
cleaning bath to remove deaning liquid atached on the work pieces. And it is exchanged
with fresh water after the accumulation of removed contamination building up to certain leve
and discharged ringng water is gored in a tank for the transfer to indudtrid wadte trestment
busness The concentration of removed contamingtion in the first ringng bath can be
mesasured by refractometer.  However, the sored water in the firg rinsng bath should be
exchanged with fresh water when the concentration of contaminant, removed deaning agent
from the surface of work pieces, grow up to 5 percent, because it causes sains on work pieces
by recontamination for the range of exceeding 5 percent.  In such acase, the vaue of (content
of cleaning agent in the discharge from firgt ringing bath) can be supposed as5 percent.

The effluent from the second ringng bath is sent to activated carbon adsorption equipment to
remove dissolved deaning agents and treeted water is recyced back to the second ringng bath.
And therefore, no effluent is relessad to water bodies  When the adsorption of activated
carbon becomes equilibrium limit after repeated desorption, activated carbon should be
exchanged with fresh carbon.  The spent carbon is trandferred to indudtrid wadte treatment
business and the amount of cleaning agents attached to the spent carbon should be estimated
and added to the amount of transfers. It is necessary to know the amount of adsorbed cleaning
agents on the spent carbon for this esimation.  The amount of adsorbed deaning agents is
supposed to be 0.0225 kg/L of activated carbon from theempiricd data

In this dleaning system, annud handling amount of PRTR chemicalsis equd to the trandfers,
because there are no rleases to air and water bodies.  Therefore, if the amounts of 2 types of
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wadgte are known, then the amount of third waste can be cdculated by usng the materid
baance.

[3] References
The daa of deaning characteridics for Pine dpha ST-100S are shown in the table. The
concentration of contaminant in the cleaning liquid is around 5 percent or less, reattachment of
contamination onto work pieces is not observed in the firg rinaing bath, even if the concentration
of deaning agent inthefirg ringng beth is5 percent.  But the concentration of contaminationin
the cleaning bath built up to 10 percent, the regitachment should be cared, even if thefirg rinang
water isreplaced fresh.

3.3.7 Cdculaion Exampleof Trandfers as Wagte for Semi-Aqueous Cleaning Agents

1) Annua mount of deaning agent purchased: 9,000kg
2) Slock amount at the beginning of the term: 1,500kg
3) Sock amount at the end of the term: 1,800kg
4) Content of PRTR chemicasin cleaning agent: 12.8%
5) Amount of waste cleaning liquid: 7,500 kg
6) Concentration of contamination in waste: 5%

7) Trander amount in wastewater from first ringng effluent: 29,250 kg
8) Content of dleaning agentsin firs rinang effluent: 5%

Annua handling amount of cleaning agents= 9,000 + 1,500 18,000=8,700 kg
Annud handling amount of PRTR chemicas= 8,700 x 0.128 = 1,113.6 kg
Amount of cleaning agent in spent cleaning liquid = 7,500 x (1 0.05)=7,125kg
Amount of PRTR chemicdsin spent deaning liquid = 7,125 x 0.128 =912 kg
Amount of PRTR chemicasin effluent from firgt ringng bath = 29,250 x 0.05 % 0.128
=187.2kg
Amount of PRTR chemicadsatached to spent ectivated cartbon=1,1136 912  187.2
=144kg
Reeasestoar=0
Releasesto water bodies=0
And therefore, annud transfers of PRTR chemicdsare 1,113.6 kg which consst of:
with wasgte cleaning agent: 912 kg,
with rinang effluent: 187.2kg
with spent carbon: 14.4kg

Casethat trandfer amount of PRTR chemicalsin the effluent of firg ringng bath is unknown, and
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the amount of wagte carbon isknown, the transfers can be cdculated asfollows:
If 200 cartridges (25L per cartridge) of activated carbon trandferred to indudtrid waste trestment

busness,

Amount of PRTR chemicals adsorbed on the spent carbon
=200x 25x 0.0225% 0.128=14.4 kg
Trandersof PRTR chemicdsasfird rinang effluent=1,1136 912  144=187.2kg

Table 3.3.1 Calculation Method of Handling Amount, Releases and Transfers for Semi-Aqueous Systems

No. Items Calculation Method
Annual amount handled (kg/year)
1|Handling Amount (kg/y) = (annual amount purchased + stock amount at the beginning of the

term stock amount at the end of the term) x (content of PRTR
chemicals in detergent)/100

2| Transfers as Waste (kg/y)

Transfers contained in waste (spent cleaning liquid)

= {(annual transfer amount of spent cleaning liquid to industrial waste
disposal business ) - (dissolved contaminant amount)} x (content of
PRTR chemicals %)/100 + {(annual transfer amount of rinsing
effluent to industrial waste disposal business ) x (cleaning agent
content % in rinsing effluent)/100 x (PRTR chemicals content in
cleaning agent %)/100 + {(amount of spent activated carbon from
rinsing water recycle system(L)) x (cleaning agent adsorption
amount per litter of activated carbon) x (content of PRTR
chemicals in cleaning agent %)/100}

3|Releases to Water Bodies

Effluent from first rinsing vessel is transfered to industrial waste
treatment business.
Effluent from second rinsing vessel is recyled and then discharge is zero.

4|Releases to Air

As the vapor pressure of cleaning agent is very low and vapor loss can

be neglected, air emission is estimated to be zero.

34 Calculation Method of Reeasesand Trandersfor Chlorinated Cleaning Agents

341 Pramiss

(1) PRTR Chemicasin Chlorinated Cleaning Agents
It is supposed that the deaning agent mede of chlorinated solvent used is not mixture, but
angle component (purity 100%). The PRTR chemicds in chlorinated solvents are
dichloromethane (methylene chloride), tri-chloroethylene and tetrachloroethylene.  The case of
the mix solvents of chlorinated and other organic solventsisout of scopein thismanud.
The cabinet order numbers of PRTR chemicds ae dichloromethane (No.145),
trichloroethylene (No.211) and tetra-chloroethylene (No.200).

(2) Method of Degreasing and Cleaning and Its Process
The method of degreasng and deaning for metd parts or other objects are categorized as
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follows
Hand wiping
Spray Weshing
Showering
Dipping (a room temperature or hested temperature, Smultaneous use of swing or
ultrasonic)
Vapor Cleaning
1) 1 vesH type (vapor deaning)
2) 2vesHdstype(dipping  vapor deaning)
3) 3 vesds type [dipping (warm bath, ultrasonic bath) dipping (cold bath)
vapor cleaning]

(3) Rdeasssand Tranders

The discharge of chlorinated solvents to environment islimited to releases to “water bodies’,
to “ar” and to “on-gte land’ and to tranders as “wadte’ and to “POTWS’. In short, for the
degreasing and deaning process usng chlorinated solvents, the discharges from the system are
vgporization or voldilization from degreasing and cleaning beth, vaporization of adhered solvents
on work pieces and jig just coming out from cleaning bath, and the bottom residue of didtillation
equipment.  Thosearedl indudtrid waste of specia management.

Fg. 34.1 shows the typica 3 baths type deaning apparatus with didtillation and activaied
carbon adsorption equipment and a o describes discharge sources and wastes.

(4) Cdculation Method

There are 4 methods of caculating releases and transfers as described below, and out of four,
the materia balance method and the caculation factor method were adopted here as caculaion
examples. (It isdesrable to use the former because of its accuracy, on the other hand, it isaso
recommended the laiter as convenient method to save work load.)

[1] Maeid BdanceMethod

[2] EmissonFactor Method

[3] Physcd and Chemicd Properties
[4  Actud Measurement

Fig. 3.4.2 showstheflow diagram of cdculation method.

The rdeases to onrgte land are edimated zero, as long as it is complied with the law
inhibiting penetration of the chemicd substances into underground. The releases to water
bodies or trandfers to POTWs are zero, because the only effluent coming out from the cleaning
process shown in Fg.34.1 isthat from weater separator, of which isto be treated and transferred
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astheindudrid waste of gpecid management.  In the exhaudt gas trestment by activated carbon
adsorption, adsorbed chlorinated solvent gasis recovered by the regeneration of activated carbon
by the team.  The recovered solvent is sent to condenser together with steam in which solvents
and condensed water are separated.  The dissolved chlorinated solvents in condensed water
coming out from the condenser is agraed to reease the solvents to ar to decrease the
concentration of solventslower than the permissibleleve regulated by water pollution prevention
law or sawage water law.

For the degreasing and deaning process took up in thismanud, trandfersto POTWsis out of
scope because there are no trandfersto POTWs.  (In case that there are trandfersto POTWS, it is
necessary to caculate the tranders and to notify the authorities.  Caculation method is to be
referred to (4) of 3.3.1 releasesto water bodies.)

And as described previoudy, activated carbon adsorption processes for the waste gas
trestment are classfied into regeneration type and Smple exchange type (non-regeneration type
and separateregeneration).  Asshownin FHg.3.4.2, therearefour ways of cdculaion method for
the case of using activated carbon recovery process (Table 3.4.2 method, A, B and C method).
For the ease of understanding, the Table 3.4.2 method is described here e firgt, and then A, B and
C method are explained.

In case of no inddlation of activated carbon adsorption process, the most smple caculation
method isthat of emisson factor method shown in Table 3.4.2 and the second ismaterid baance
method.

(5) Unit of Cdculated Results

The rdeases and tranders are natified in the unit of kglyear with two significant digits.
(expressang figuresto one place of decimd)
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Fg. 34.1 Typicd 3 VesH type Cleaning Plant and its Didlillation Equipment
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Destription of Cdculaion Methodsfor Handling Amount, Releases and Trandfers (Table 3.4.2)
Table 3.4.2 Calculation Method of Handling amount, Releases and Transfers

No Item Calculation Method
1 Handling Amount (annual handling amount kg/y) = (annual amount purchased + stock amount at the beginning of the term - stock amount at the end of
the term) x (content of PRTR chemicals in detergent)/100
Transfers as waste( Material Balance Method) : Transfers contained in waste (kg/y) = (annual transfer amount of waste to industrial waste disposal business ) x (content of PRTR
Waste is classified according to following chemicals in cleaning agent%)/100
categories a) to f) (content of PRTR chemicals in cleaning agent’%) are calculated by reffering to the references
a) evaporator bottom liquid a) To be estimated by the methods of ref. 1, 2 or other appropriate mathods
b) distillator bottom liguid b) To be estimated by the methods of ref. 1, 2 or other appropriate mathods
2-1 | c) waste and discharge from dipping vessels after |c) To be estimated by the methods of ref. 2 or other appropriate mathods
the cleaning of washing apparatus and evaporator.
d) water effluent discharged from water separator |[d) To be estimated by the methods of ref. 3 or other appropriate mathods
(waste water)
e) waste attached to the spent activated carbon _|e) To be estimated by the methods of ref. 2 or other appropriate mathods
f) other waste f) To be estimated by the methods of ref. 2 or other appropriate mathods
2-2 |Transfers as waste(Emission Factor Method) Transfers contained in waste (kg/y) = (No.1) - [(No.3) + (No.4) + (No.5) + (No.6-2)]
Transfers as Waste (valuable matter) to be sold for Transfers contained in waste liquid (kg/y) = (annugil transfer amount of waste liquid to industrial waste disposal with special
3 recycling management business ) X (co_ntent of PRTR chemicals in waste I|qu|d%)/_100 '
(content of PRTR chemicals in cleaning agent%) are calculated by reffering to ref.1, 2, 3 or other appropriate methods.
1. In case no effluent discharge to water bodies from cleaning system, releases to water bodies is zero.
2. Waste water from the regeneration of activated carbon absorption system for waste gas treatment or waste water from the system
in the accident are calculated by following equation:
4 Releases to water bodies (Releases to water bodies kg/y) = (volume of effluent containing PRTR chemicals released to water bodies m3/y) X (concentration
of PRTR chemicals in the effluent released to water bodies mg/l ) x (107%)
If calculation results is less than 0.1 kg/y, the releases is counted zero, for the result of more than 0.1 kg/y, then it is necessary to
report the results)
1. Releases is counted zero for complying with the law of anti-penetration into underground.
5 Releases to on-site land 2. It happened to release PRTR chemicals contained waste onto on-site land by an accident, then the spilled amount is to be
calculated.
6-1 |Releases to air (Material Balance Method) Releases to air kg/y = (No.1) -[(No.2a) + (No.2b) + (No.2¢) + (No.2d) + (No.2e) + (No.2f) + (No.3) + (No.4) + (No.5)]
Releases to air kg/y = amount handled x emission factor
Releases to air (Emission Factor Method), for the | Discharage coefficeints for Various Chlorinated Solvents™:
6-2 |case of no installation of exhaust gas treatment trichloroethylene : 0.838kg/kg of handling amount
facility tetrachloroethylene: 0.790kg/kg of handling amount
dichloromethane : 0.891kg/kg of handling amount
Remark 1. In the case that the regeneration type activated carbon adsorption equipment is installed to the system and also calculation is made based on the material balance method shown in the
Table 3.4.2, the amount of recovered solvent by the adsorption system decreases the handling amount. It is not necessary to calculate the recovered amount separately, because those
are substantially covered by the equation described in Table 3.4.2. (In the condensation of steam for regeneration, water from water separator contains chlorinated solvents with
saturated concentration and it should not be released to water bodies. Then usually, it is treated by aerations or other process to decrease the concentration of chlorinated solvents. And
exhaust air from aeration is sent to activated carbon equipment. So, this amount also is not necessary to calculate. By the way, the allowed limits of the concentration of chlorinated
solvents by the waste water quality standard by law are:dichloromethane: 0.2 mg/I, trichloroethylene: 0.3 mg/I, tetrachloroethylene: 0.1 mg/1)
Remark 2: In the case that the exchange type activated carbon adsorption equipment is installed to the system and the exhaust gas is treated by activated carbon which is exchanged within its life,

calculation can be made according to the method A, B and C described in Table 3.4.2 as shown in Fig. 3.4.2.
Remark 3: The Emission Factors used here are cited from “PRTR Pilot Project 2000, Calculation Manual of PRTR Releases and Transfers”. Those figures used could be amended in future.
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34.3 Description of estimation methods
(1) Annua Handling Amount
(Annua handling amount kgly)
= [(annua amount purchasad) + (stock amount at the beginning of the term)
(stock amount at the end of the term)]
x (content of PRTR chemicas %) x 100
The content of PRTR chemicds in the deaning agent is about 100%. Here, content of
100% is adopted.
(Remarksfor Cdculations)

1) The content of PRTR chemicds (%) is referred to Materid Safety Data Sheat (MSDS) for the
cleaning agent in use (The chlorinated cleaning agents here are usudly of purity 100%. Then
the content is 100%). As the chlorinated solvents used here are Class | Designated Chemicdl
Subgtances of PRTR Law, theissue of MSDS s obligated to the supplier.

2) In case of usng a number of chlorinated solvents, caculaion should be made for each solvent,

respectively.

(2) Cdculation of Transfers
The trandfers are generdly divided into 1) trandfers to off-dte as wade, and 2) tranders to
POTWSs. Inthe casefor the present process of chlorinated solvents, transfersto POTWs are not
necessary to consder, because usudly no effluent discharged to POTWs.  (In casethat there are
trandfers to POTWS, then it is necessary to caculate the amount and to notify it to authorities.
The cdculation method isto bereferred to (3) i. caculaion of releasesto water bodies4))
i) Cdculdion of the Amount of PRTR Chemicas Contained in Waste (Materid Baance
Method)
Trandersin Waste (kgly)
= Annud trandfer amount of wadte to indudriad waste trestment business with specid
management
x (content of PRTR chemicdsin waste+ 100)
(Remarksfor Cdculation)
1) Wadtes are divided into following species [The names of wadte liged @) to f) ae
corresponding to that of Fig.3.4.2]
a) evaporator bottom liquid
b) ditillation bottom liquid
) wadte and discharge from dipping baths after the cleaning of washing gpparatus and
evaporator.
d) waste water discharged from water separator which isstocked in drum
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€) wadte atached to the spent activated carbon
f) other waste

2) Thecdculation for thewaste of @) tof) are carried out by following methods:
1] Weste @): To be estimated by the methods of Ref.1, 2 or other gopropriate methods
2] Waste b): To be edtimated by the methods of Ref.1, 2 or other gppropriate methods
3] Weste ¢): To be estimated by the methods of Ref.2 or other appropriate methods
4] Weste d): To be estimated by the methods of Ref.3 or other gppropriate methods
5] Wadte €): To be estimated by the methods of Ref.2 or other gppropriate methods
6] Wadtef): To be estimated by the methods of Ref.2 or other gppropriate methods

i)  TrandersasWade (Emisson Factors Method)
Annud trandfersin waste (kgly)
=Annua handling amount releasesto air (releases caculated by using emission factor)
trandersaswadte (va uable matter) sold for recycling releasesto water bodies
releasesto on-dteland

i)  Trandersaswadte (vauable matter) sold for recyding
Trandersaswadte (va uable matter) sold for recycling (kgly)

= Annud trandfer amount of waste liquid to indudtrid wadte trestment business with specid

management
x content of PRTR chemicdsinwagteliquid

(Remarksfor Caculation)
The amount of transfers of wadte liquid of vauable matters for recydling is caculated by the
method describedini.  Cdculation Method of Transfers of PRTR Chemicasin waste.
Note: It isnot necessary to notify this amount under the Cabinet Order of theLaw. However, it
Isnecessary to calculate this amount to know the releases to the environment.

(3) Cdculation of Releases

Rdeases are dassfied as 1) rdleases to air, 2) releases to water bodies, 3) rdeases to on-gte
land (exclude landfills) , and 4) rdleases to on-gte landfills. In the present cdculation for
degreasing and cleaning process, on-gte landfills are not the case.  (In case the onSite landfills
occur, it is necessary to etimate the amount and to notify the amount)

Cdculaion of Releasesto Water Bodies
(Releasesto water bodies (kgly)

=Amount of wastewater containing PRTR chemicals released to water bodies (m°*/y)
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x Content of PRTR chemicasin waste water (mg/litter) x (10°)
(Remarksfor Cdculation)

1) The releases to water bodies are zero, as long as no direct water flow from the cleaning
goparatus is discharged to water bodies.  The releases to water bodies come only from the
water separator as shown in the flow diagram of Fg.34.1. And it is handled as indudtrid
wade under specid management, so there is no wade water reeased to water bodies.  In
such acase, the rleases to water bodies are subgtantialy estimeted zero, aslong asthe waste
effluent is not discharged to water bodies by an accident.

2) In the activated carbon adsorption of exhaugt gas, solvents adsorbed by the activated carbon
are recovered by desorption usng seam.  Themixture of seam and solvent vapor is sent to
condenser for the separation of chlorinated solvents from weter.  The separated water
containing dissolved solventsis aerated to remove solvents down to lower than the dlowed
level regulated by the water pollution control law for the rdlease to water bodies.  In this
cae, the amount of releases to water bodies is assumed subgtantidly zero for the results of
less than 0.1 kgly. (Supposing the content of solvents in waste water released to weter
bodies is 0.3 mg/l and the amount of effluent is less than about 330 mly, then the results of
cdculationislessthan 0.1 kgly.)

The releases to water bodies are regulated by the water pollution control law and the
wadtewater sandard (alowed limit) is established. It is necessary for the reeases to meet

theregulaion.

Thewastewater Sandard for the chlorinated solventsisasfollows
Dichloromethane: 0.2 mg/l (litter)

Trichloroethylene: 0.3mg/l

Tetrachloroethylene: 01 myg/l

3) If the rdleases to water bodies occurred even if by an accident, it should be restored
immediatdly to prevent the violaion of lav. The rdease amount to water bodies by
accident is caculated by the methods described above.

4) 1t is supposed no discharge of wede water from the sysem to POTWs.  If there the
discharge to POTWs happens, the discharge amount should be natified. The amount
should be handled as “trandfers’.  The waste water Sandard for POTWSs is established as
the same one with that of water bodies.

i)  Cdculation of Releasesto on-SteLand
Rdeasesto on-gteland (kgly) =0
(Remarksfor the Cdcul&tion)
1) The releases to on-Site land to penetrate underground are prohibited by water pollution
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control law.  Thenitissubgtantidly zeroin compliance to thelaw, except an accident.
2) In case of the accident, the amount released should be natified to the authorities.

iii) ReeasestoAir (Materid Baance Method)
Rdeassstothear (kgly)
=Annua handling amount [trandfersaswadte of thesum of ), b), €), d), €) and f)]
tranders of vauable waste sold for recydling releasesto water bodies
releasesto on-Steland.
(Remarksfor the Caculation)

1) In case of inddling the wadte gas recovery system, solvents are recovered as liquid and
reused. The exhaust gas after the recovery in the activated carbon sysem isrdeased to the
ar with lower concentration of chlorinated solvents.  And for the case of desorption by
deam, condensed water containing the chlorinated solvents is discharged and it should be
treated to remove dissolved solvents by aeration so that the concentration of solvent becomes
lower than the dlowed limit of regulation. The exhaugted gas from aeration containing
solvent gasis sent back to activated carbon recovery system.

2) Theincineration of exhaust gas can be used for the present purpose.  But it isnot common,
because the incineration temperature should be high to avoid the generaion of dioxins.
And thismethod is not taken up here.

iv) Releasesto Air (Emission Factor Method)
Rdeasestothear (kgly) = Annua handling amount (kgly) x Emisson Fector
(Remarksfor the Caculation)
The cdculaion method using Emission Factor is used for the sysem with no indtdlation of waste
gas trestment apparatus.
Dichloromethane: 0.891 kg/kg handling amount
Trichloroethylene: 0.838 kg/kg handling amount
Tetrachloroethylene:  0.790 kg/kg handling amount

34.4 Cdculation Method for the System with Exchange TypeActivated Carbon Adsorption System
It is supposed that activated carbon charged in the system is exchanged before its limit of
adsorption.
The caculation methods arefollowing A, B, C methods and Table 3.4.2 method.
1) Cdculaion Method Using Emission Factor (Method A)
By using annud handling amount, emission factor and trestment efficiency of activated carbon,
the amount of releases to ar and trandfers with the spent carbon first caculated and then other
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trandfer amounts are calculated by subtraction.

2) Cdculaion Method Usng Materid Bdance Method (Method B)
Fird, the annud handling amount and the transfer amounts except spent carbon are cdculated,
then the potentid maximum releases to arr is cdculated by subtraction usng materid baance
method. And the rdleasesto ar and the transfers accompanied with spent carbon are cdculated
by using trestment efficiency of activated carbon.

3) Cdculation Method for Exchange Type (or Regeneration Type) Activated Carbon Adsorption
System by Using Cdculation Parameter (Method C)
(The same method can be gpplied for the system with regeneration type activated carbon
adsorption system in case of using emisson factors)
Annud handling amount and maximum potentia releases to ar are first caculated and then
release amount to air is caculated by usng the treestment efficiency of activated carbon and the
maximum potentia releases to ar.  Then the amount of transfers with waste induding spent
carbon is caculated by subtraction.
MethodsA, B and C are described below:
(1) Method of Using Emisson Factor (A Method)
i) Annud Handling Amount
The same method can be used asdescribed in 3.1.
i) Reeasesto the ar (Cdculation method using emisson factors and trestment efficiency of
activated carbon)
Rdeassstothear (kgly)
=Annua handling amount (kgly) x emission factors
x[1  (trestment efficiency of activated carbon + 100)]
(Remarksfor the Cdculation Method)
1) Emisson Fector of Chlorinated Solvents
Dichloromethane: 0.891 kg/kg handling amount
Trichloroethylene: 0.838 kg/kg handling amount
Tetrachloroethylene 0.790 kg/kg handling amount
2) The treatment efficiency of activated carbon is supposed to be 80%. (The vaue of actud
measurement isused, if it isavallable)
Remark: The vaue 80% of treatment efficiency of activated carbon is cited from “The
PRTR Filot Project 2000 - Manua of the Caculation of Releases’.
Itisthe samefor treetment efficiency of activated carbon described in thismanud.
iii)  Trandfers Contained in the Spent Carbon
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Trandfers contained in the spent carbon (kgly)
= annud handling amount x emisson factors
X (trestment efficiency of activated carbon + 100)
(Remarksfor the Cdcul&tion)
1) Emisson Fectors of Chlorinated Solvents
Dichloromethane: 0.891 kg/kg handling amount
Trichloroethylene: 0.838 kg/kg handling amount
Tetrachloroethylene 0.790 kg/kg handling amount
2) The trestment efficiency of activated carbon is supposed to be 80%. (The vaue of actud
measurement isused, if it isavallable)
iv) Cdculation of Transfersof PRTR Chemicals asVauable Wagte Sold for Recyde
The same method described in (2) iii.
v)  Transer Amount of Waste other than Spent Carbon
Trandfers of wagte other than spent carbon (kgly)
= annud handling amount releasestothear  trandferscontained in spent carbon
trandersof vaduablewase soldforrecycle  rdeasesto water bodies
releasesto on-gteland

(2) Method of Materid Bdance (Method B)
i) Annud Handling Amount
The same method described in 34.3 (1)
i)  Caculation of Trandfers of Waste other than Spent Carbon
The same method described in 34.3 (2) iii.
i) Cdculation of Trandfers of Vauable Waste Sold for Recycle
Thesame method described in 34.3 (2) iii.
iv)  Cdculation of Maximum Potentid Releasesto theAir
Maximum potentia releasestotheair (kgly)
=annud handlingamount  transfers other than contained in spent carbon
trandersof vauablewade sold for recycle  releasesto water bodies
releasesto on-gteland
V) RdeassstotheAir
Rdeassstothear (kgly)
=Maximum potentia reasesto theair
x[1  (trestment efficiency of activated carbon + 100)]
(Remarksfor the Cdculetion)
1) The trestment efficiency of activated carbon is supposed to be 80%. (The vadue of actud
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measurement isused, if it isavalable)
vi) Trandfers Contained in Spent Carbon
Trandfers contained in spent carbon (kgly)
= maximum potentia releasestothear x (trestment efficiency of activated carbon + 100)
(Remarksfor the Caculation)

1) The trestment efficiency of activated carbon is supposed to be 80%. (The vdue of actud
measurement isused, if it isavalable)

(3) Cdculaion Method for Exchange Type (or Regeneration Type) Activated Carbon Adsorption
System by Using Emission Factor
The method described here can be gpplied to the cdculaion using the emisson factors for
the sysems which ingal the exchange type (or regeneration type) activated carbon adsorption
goparatus.
i) Annud Handling Amount
The same method describedin 34.3 (1)
i) Reeases to the Air (Cdculation Method of using the emisson factors and Treatment
Efficency of Activated Carbon)
Rdeasesto theAir (kgly) = annud handling amount (kgly) x emisson factors
x[1  (trestment efficiency of activated carbon + 100)]
(Remarksfor Calculation)
1) Emission Fector of Various Chlorinated Solvents
Dichloromethane: 0.891 kg/kg handling amount
Trichloroethylene: 0.838 kg/kg handling amount
Tetrachloroethylene 0.790 kg/kg handling amount
2) The trestment efficiency of activated carbon is supposed to be 80%. (The vaue of actud
measurement isused, if it isavallable)
i)  Trandersof Vauable Waste Sold for Recyding
The same method describedin 3.4.3 (1)
iv) Trandersof Wadte(ind.  Spent Carbon)
TrandersasWaste (kgly)
=annud handlingamount  transfers of valuable waste sold for recycding
rdleasestowater bodies  releasesto on-Steland
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[Reference]

Cdculaion Method of the Content of Chlorinated Solvents

The caculation methods of the content of chlorinated solvent are:

a) Cdculation method by using boiling point and specific gravity asshown in Ref.1
b) Cdculaion method by usng weight asshownin Ref.2

¢) Cdculation method by using solubility to water asshownin Ref.3

d) Direct measurement by gppropriate method

Ref.l:  Cdculaion Method of the Content by Using Boiling Point and Specific Gravity
Thebailing point or specific gravity of deaning agents changes by building up contaminant
such as ail into chlorinated solvent, magor component of cleaning agent. It is possble to
edtimate the content by using these characteridics.  The specific gravity can be measured
hydrometer or gravity bottle and it should be measured a room temperature (15 to
30 ).

Usudly in the process, the bottom liquor of didillaion gpparatus is discharged
automaticaly or manudly e the preset temperature and fresh liquid is made up of the same
amount with the discharge. By this exchange of liquid, the boiling point is lowered and
the operaion continues.  The content of oil contaminant is estimated by usng the data
chart of boiling point or specific gravity vs il content in the chlorinated solvents as shown
bdow. (The ail content in the preferable operation is about 20% for the vapor cleaning
bath and 40-60% for didtillation gpparatus for solvent recovery.)

Content of chlorinated solvent inwagteliquid (%) =100 O oil content (%)

Oil content in dichloromethane
vs. Boiling Point and Specific Gravity
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Oil content in trichloroethylene
vs. Boiling Point and Specific Gravity
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Oil content in tetrachloroethylene
vs. Boiling Point and Specific Gravity
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Ref.2:

1)

2)

3
4)

6)

Ref.3:

Cdculaion Method of Content by Weight Measurement
Fird, the weight of weighing bottle (it is possible to use glass besker in place of weighing
bottle) is messured by using the weight measurable down to 1 gram (W1), then, about 100g
of sample is poured into the weaghing bottle and weighed (W2). The sampling, for
example sampling from drum, should be performed by sufficiently stirring the stored waste
liquid to achieve uniform composition.
The sample in the weighing bottle is placed in the draft of which exhaust gas is discharged
to the air preventing the harmful effect to human, and the chlorinated solvent contained in
the bottle evgporated by heating a the temperaiure dose to its boiling point. The
weighing battle with the sasmple is placed in the water bath enabling indirect heating.  Or,
it can be usad the blower for hair drying, with which hot ar is sent to the surface of sample
intheweighing bottle.  Such drying should be continued for more than 2 hours
After finishing the evaporation of solvents, it is cooled down to room temperature.
After cooling down, theweight of the bottleis measured (W3).
By repeeting the process of 2) to 4), the decreasing curve for W3 is obtained and the W3
measurement is finished when the weight difference with the previous messurement
becomes less than 3g.  The last measured vaue W3 is used for the cdculation of the
content.
Content of chlorinated solvent inwagteliquid
={100 [W3 WI/(W2  W1I)]x 100}

Cdculaion Method of Content by Solubility into Weter

Inthe sysem for the vapor cleaning, the vapor of chlorinated solventsis sent to cooling coil
and recovered by condensation.  The condensed solvents are mixed with water and the
mixture is sent to water separator to recover solvents only for recycling back to dipping
baths The separated water here contains chlorinated solvents with saturated level, which
is exceeding the alowed concentration of wasteweter regulation.  Itisusudly soredinthe
drum for the trestment asswaste.  The concentration of chlorinated solventsin such stored
wagtewater (water solubility) is as follows 2% for methylene chloride (dichloromethane),
0.11% for trichloroethylene and 0.015% for tetrachloroethylene.
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* Cdculation Example
The examples for trichloroethylene in the case of materia baance method and Emission
Factor method are shown below:

[Cdculaion Example-1]: Example by Using Materid Baance Method

(Outline of the Process)

Process Degreasing and Cleaning of Metd Parts

Equipment: 3 Baths Type Cleaning Equipment shown in Fig. 35.1 (without didtillation and
activated carbon process)

Exhaust Gas Tregtment: non

Degreasing & Cleaning Agent:  Cleaning solvent A (trichloroethylene (TCE) 100%)
Annua Purchasng Amount of Solvent: 5,000 kgly
Inventory of Solvent (beginning-end of theterm): 500 kgly
Amount of Waeste:
Weter from water separator: 100 kgly
Didtillation goparatus bottom liquid: 800 kgly
Weste liquid from equipment cleaning (sold for recycde): 200 kgly
(DAnnuad Handling Amount of trichloroethylene TCE (not necessary to notify)
The content of trichloroethylene in the deaning solventsis 100 % according to the MSDS for
the dleaning solvent A.
Annud handling amount = (5,000 + 500) x 100 + 100 = 5,500 kgly
(2) Trandersof Weste with Specid Management (necessary to natify)
1) Trandfers of the Water from Water Separator
TCE content in the separated water = 0.11 %
Tranders= 100 kgly x 0.0011 = 0.11 kgly
2) Trandersin Bottom Liquid
The bottom liquid of didillaion system is discharged a the temperature of 98  and the
content of removed oil is40 wt% as descried in the reference.
Tranders=800kgly x (100  40)/100=480kgly of TCE
3) Totd Trandersof TCE in Waste
Totd trandferskgly = 0.11 + 480 = 480.11 kgly
Figure to be natified is 480 kgly by expressng with two sgnificant digits. (rounded off to the
firgt decima place)
(3) Trandfers of Waste Liquid from the Cleaning of Apparatus (sold for recyde):(not necessary to
notify)
The content of the contaminant inthe wadteis estimated as 5 % from the reference.
200kgly x (100  5)+100=190kgly of TCE
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(4) Rdleasesto Water Bodies (necessary to natify)
Thereare no releasesto water bodies.
Releases=zero
(5) Rdleasesto On-site Land (necessary to natify)
Thereareno releasesto on-Steland.
Releases=zero
(6) Rdleasesto theAiir (necessary to natify)
Rdeasestothear = 5,500 kgly (0.11+ 480+ 190+ 0 + 0) = 4,829.89 kgly
Fgure to be notified is 4,800 kgly by expressing with two sgnificant digits. (rounded off to the
firg decima place)

[Cdculaion Example-2]: Cdculaion Example of Usng Emisson Factors
(Outline of the System)

Process Degreasing and Cleaning of Metd Parts

Equipment: 3 Baths Type Cleaning Equipment shown in Fg. 35.1 (without didtillation and
activated carbon process)

Exhaust Gas Tregtment: non

Degreasing & Cleaning Agent:  Cleaning Solvent A (trichloroethylene (TCE) 100%)
Annua Purchasng Amount of Solvent: 5,000 kgly
Inventory of Solvent (beginning-end of theterm): 500 kgly
Amount of Waste:
Tranders of the waste with specid management are water from water separator, waste of
bottom liquid and waste liquid from the cleaning of the system and those aretotaled 950 kg/y.
(1) Annua Handling Amount of trichloroethylene TCE (not necessary to natify)
The content of trichloroethylene in the deaning solventsis 100 % according to the MSDS for
the dleaning solvent A.
Annud handling amount = (5,000 + 500) x 100+ 100 = 5500 kgly
(2) Rdeasesto theAlir (necessary to natify)
Usethe emisson factors of 0.838 kg/kg of handling amount
Reeasestothear (kgly) = 5,500 kgly % 0.838 kg/kg = 4,609 kgly of TCE
(3) Rdleasesto Water Bodies (necessary to natify)
Thereare no releasesto water bodies.
Releases = zero.
(4) Rdleasesto On-site Land (necessary to natify)
Thereareno releasesto on-Steland.
Releases=zero
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(5) Trandersin Wadte (necessary to natify)
Waeter from the water separator, waste of bottom liquid and waste liquid from the cleaning of
the system are trandferred as waste with specid management.  Among those, the content of
TCE for the bottom residue and waste liquid from the cleaning of the system are unknown.
Totd trandersaswasde=5500 (4,609 + 0+ 0) = 891 kgly
Thefigureto be notified is891 kgly.

35 Calculation Method of Reeasesand Trandersfor Fluorinated Cleaning Agents
351 Cax=1l:HCFC-225
(1) Premises
i)  PRTRChemicds
The chemicd substance of concern is the HCFC-225 of PRTR chemical of which cabinet order
number and name are No.144 dichloropentafluoropropane.  Here, the case sudy is limited to
pure HCFC-225 (purity of about 100%). It is not taken up here the case for the mixture of
fluorinated solvent with other organic solvents.
i)  Degreasng and Cleaning Method and Process
* Hand wiping
* Spray washing
* Showering
* Dipping (room temperature or heated up, swaying or together with ultrasonic)
* Vapor phase
1) OneVess Type (vapor phase deaning)
2) Two Vessds Type (deaning by dipping in firgt vessel and then vapor phase cdleaning in the
second vess)
3) Three Vesd s Type [dipping(warmed bath with ultrasonic) —  dipping (cold bath)
- Vvapor phase deaning]
i) Reeasesand Tranders
The fates of discharge for fluorinated solvents are limited to releases to “water bodies’, to “the
ar’ and to “on-gte land” and to tranders as “wagte’ and to “POTWS’. In short, for the
degreasing and deaning process using fluorinated solvents, the discharges from the system are
vgporization or volatilization from degreesng and deaning vessds, vgporization of adhered
solvents on work pieces and jig just coming out from deaning vessels, and the bottom residue of
digillation equipment. Thosearedl indudtrid waste for specid management.
Fg. 35.1 shows the typicd 3 vessds type deaning gpparatus with digtillation and activated
carbon adsorption equipment and aso describes discharge sources and wagtes.
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iv) Cdculation Method
Materid baance method

V) Unit of Cdculated Results
The rdeases and tranders are notified in the unit of kglyear with two Sgnificant digits.
(expressing figuresto thefirg place of decimd)

Fig. 35.1 Typica 3 VesH type Cleaning Plant and its Didlillation Equipment
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(2) Summary of Caculation Method for Annua Handling Amount, Releases and Transfers
Table 3.5.1 Calculation Method of Handling Amount, Releases and Transfers

No Item Calculation Method
. (annual handling amount kg/y) =[(annual amount purchased + stock amount at the beginning of the term stock amount at the end of the term)]
1 |Handling Amount ) . . *1
X (content of PRTR chemicals in cleaning agent ~/100)
Transfers as waste( Material Balance Method) : [Transfers contained in waste (kg/y) = (annual transfer amount of waste to industrial waste disposal business ) x (content of PRTR chemicals in
Waste is classified according to following spent liquid’%)/100
categories a) to f) (content of PRTR chemicals in cleaning agent%) are calculated by reffering to the references
a) evaporator bottom liquid a) To be estimated by the methods of ref. 1, 2 or other appropriate mathods
b) distillator bottom liquid b) To be estimated by the methods of ref. 1, 2 or other appropriate mathods
’ c) waste and discharge from dipping vessels  |C) To be estimated by the methods of ref. 2 or other appropriate mathods
after the cleaning of washing apparatus and
evaporator.
d) water effluent discharged from water d) To be estimated by the methods of ref. 3 or other appropriate mathods
separator (waste water)
e) waste attached to the spent activated e) To be estimated by the methods of ref. 2 or other appropriate mathods
f) other waste f) To be estimated by the methods of ref. 2 or other appropriate mathods
Transfers contained in waste liquid (kg/y) = (annual transfer amount of waste liquid to industrial waste disposal with special management
3 gf?:gf“ﬁ; Waste (valuable matter) to be sold business ) x (content of_PRTR %henﬁi_(?al?in \Evaste liquid%)/100 _ ! _ P P ’
(content of PRTR chemicals in cleaning agent%) are calculated by reffering to ref.1, 2, 3 or other appropriate methods.
1. (Releases to water bodies kg/y) = (volume of effluent containing PRTR chemicals released to water bodies m*/y) x (concentration of PRTR
chemicals in the effluent released to water bodies mg/!1 ) x (107%)
*Release amount of HCFC-225 to water bodies disolved in discharge water is to be calculated by discharge amount multiply saturated
4 [Releases to water bodies solubility (330 mg/l) of HCFC-225 into water at 25degC.
2. In case that other organic substances are also mixed to the water contacted to HCFC-225, the concentration of HCFC-225 should be
measured by the appropriate method and this concentration should be used for the calculation of transfers.
3. _In case of no discharge effluent releases to water bodies, the releases is zero.
1. (transfers to POTWs kg/y) = (volume of effluent containing PRTR chemicals released to POTWs m*/y) x (concentration of PRTR chemicals
in the discharge mg/l) x (107
*Release amount of HCFC-225 to water bodies disolved in discharge water is to be calculated by discharge amount multiply saturated
5 |[Transfers to POTWs solubility (330 mg/1) of HCFC-225 into water at 25degC.
2. In case that other organic substances are also mixed to the water contacted to HCFC-225, the concentration of HCFC-225 should be
measured by the appropriate method and this concentration should be used for the calculation of transfers.
In case of no discharge effluent releases to water bodies, the releases is zero.
6 |Releases to on-site land It happened to release PRTR chemicals contained waste onto on-site land by an accident, then the spilled amount is to be calculated.
7__|Releases to air Releases to air kg/y = (No.1) -[(No.2a) + (No.2b) + (No.2c) + (No.2d) + (No.2e) + (No.2f) + (No.3) + (No.4) + (No.5) + (No.6)]

Remark 1:In the case that the regeneration type activated carbon adsorption equipment is installed to the system, the amount of recovered solvent by the adsorption system decreases the handling
amount. It is not necessary to calculate the recovered amount separately, because those are substantially covered by the equation described in the above Table 3.5.2-2. [In the condensation of
steam for regeneration, water from water separator contains trans-1,2dichloroethylene with saturated concentration (0.63 wt%, 25C) and it is preferable to decrease its concentration by using
aeration or other process, even it is not regulated. (There is no regulation of the releases, the concentration of this chemical in waste water would be controlled within the allowed limit of waste
water quality standard for trichloroethylene, 0.3 mg/I) And exhaust air from aeration is sent to activated carbon equipment.
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(3) Destription of Cdculaion Methodsfor Handling Amount, Releases and Trandfers

i) Annud Handling Amount

Annud handling amount (kgly)
= (annua amount purchased + stock amount &t the beginning of theterm
gock amount at the end of the term)
x (content of PRTR chemicas+ 100)

The content of PRTR chemicas % in the dleaning agent is supposed 100%.
(Remarksfor Caculations)
1) The content of PRTR chemicas (%) isreferred to Materid Safety Data Sheet (MSDS) for the
cdeaningagentinuse.  (The chlorinated cleaning agents here are usudly of purity 100%. Then
the content is 100%.)  As the fluorinated solvents used here are PRTR chemicds, the issue of
MSDSisobligated to the supplier.

i)  Cdculationof Transfers
The tranders are generdly divided into 1) transfers to off-gte as waste, and 2) tranders of wadte
water to POTWs.

ii-)  Caculation of the Transfer Amount of PRTR Chemicas Contained in Weste

TrandersasWade (kgly)
= Annud trandfer amount of wadte to indudria waste trestment business with specid
management
x (content of PRTR chemicadsin waste+ 100)
(Remarksfor Calculation)

1) Westes are divided into following species.
a) evaporator bottom liquid
b) ditillation bottom liquid
) wagte and discharge from dipping vessds after the deaning of washing apparatus and

evaporator.

d) waste water discharged from water separator which isstocked in drum
€) wadte atached to the spent activated carbon
f) other waste

2) The cdculation for thewadte of ) tof) are carried out by following methods:
1) Waste a): To be estimated by the methods of Ref.1, 2 or other appropriate methods
2) Wedte b): To be estimated by the methods of Ref.1, 2 or other gppropriate methods
3) Wadte ¢): To be estimated by the methods of Ref.2 or other gppropriate methods
4) Waste d): To be estimated by the methods of Ref.3 or other gppropriate methods
5) Wadte €): To be estimated by the methods of Ref.2 or other gppropriate methods
6) Wadtef): To be estimated by the methods of Ref.2 or other gppropriate methods
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ii-ii) Caculation of Transfersto POTWs
Trandersto POTWs (kgly)
= transfer amount of wastewater containing PRTR chemicalsto POTWs (mly)
x concentration of PRTR chemicalsin wastewater mg/litter x (103).
(Remarksfor Cdculation)
(1) The concentration of HCFC-225 in the discharge water trandferred to POTWS is
upposed to be the sturated concentration of 330 mg/litter a 25
(2) In casethat the other organic substances are mixed to HCFC-225 dissolved water, the
saurated solubility of HCFC-225 changes from that of pure solution. The
concentration of HCFC-225 should be messured in such acase
(3) In case of no waste water discharge from the deaning apparatus to POTWS, the
trandfersto POTWsis supposed to be zero.
The trandfers to POTWs are zero, as long as no waste water flow from the deaning
goparatus is discharged to POTWs.  The trandfers to POTWSs come only from the
water separator asshownintheflow diagramof Fig.l. Anditishandled asindudtrid
waste under specid management, so there is no wadte water trandfer to POTWs.  In
such acase, the trandersto POTWSs are subdantialy estimated as zero, aslong asthe
wadte effluent is not discharged to water bodies by an accident.
Trandersaswadte 0ld for recycle (kgly)
= annud transfer amount of wadte liquid to indudtrid waste trestment business with specid
handling
x (content of PRTR chemicas+ 100)
(Remarksfor Calculation)
The amount of transfers of waste liquid of vauable matters for recydling is caculated by the
method described in 3.2.1 Cdculaion Method of Transfers of PRTR ChemicasinWaste.
(Remark) It is not necessary to notify this amount under the Cabinet Order of the Law.
However, it isnecessary to cdculate thisamount to know the r easesto the environment.
i)  Caculation of Releases
Rdeases are dlassfied as 1) rdleases to the air, 2) releases to water bodies, 3) rdeases to on-Site
land (excdude landfills), and 4) rdeases to on-gte landfills.  In the present cdculation for
degreasing and cleaning process, on-gte landfills are not the case.  (In case the on-Site landfills
occur, it is necessary to estimate the amount and to notify the amount)
iii-1) Cdculation of Releasesto Weater Bodies
Reeasesto water bodies (kgly)
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= Amount of waste water containing PRTR chemicals released to water bodies (mly)
x Content of PRTR chemicdsin waste water (mg/litter) x (10°)
(Remarksfor the Cdculation)

(1) The concentration of HCFC-225 in the discharge weter released to water bodiesis supposed
to be the saturated concentration of 330 mg/litter a 25

(2 In case that the other organic substances are mixed to HCFC-225 dissolved water, the
saturated solubility of HCFC-225 changes from that of pure solution.  The concentration of

HCFC-225 should be measured in such acase.

(3) Incase of no waste water discharge from the deaning gpparatusto water bodies, thereleases
to water bodiesis supposed to be zero.

The releases to water bodies are zero, as long as no waste water flow from the cleaning
goparatusis released to water bodies.  The releases come only from the water separator as
shown in the flow diagram of Fig.l. And it is handled as indudtrid waste under specid
management, 0 there is N0 waste water rdleases to water bodies.  In such a casg, the
releases to water bodies are subgtantidly regarded as zero, as long as the wagte effluent is
not discharged to water bodies by an accident.

Rdeasesto on-gteland (kgly) =0

(Remarksfor Calculation)

1) If the rleasesto on-site land hagppens, theamount of release should be estimated and notified

to authority.
Rdeassstothear (kgly)
=Annud handling amount [totd of thetrandfer aswagte @), b), ©), d), €) and f)]
trandfer amount of vauable waste sold for recyding releasesto water bodies
tranderstoPOTWs  releasesto on-gteland
(Remarksfor Cdculétion)

1) In case of inddling the wadte gas recovery system, solvents are recovered as liquid and
reused. The exhaudt gas after the recovery in the activated carbon system is released to the
ar with lower concentration of fluorinated solvents.  And for the case of desorption by
steamn, condensed water containing the fluorinated solvents at a saturated leve is discharged
water bodies and it should be counted asthe releasesto weter bodies.

2) Theincineration of exhaugt gas can be used for the present purpose.  But it isnot common,
because the incineration temperature should be high to avoid the generation of dioxins.
And thismethod is not taken up here.
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[Reference]
Cdculation Method of the Content of Huorinated Solvents
The cdculation methods of the content of fluorinated solvent are:

a) Cdculation method by using bailing point and specific gravity asshownin Ref.1
b) Cdculaion method by usng weight asshownin Ref.2

¢) Cdculation method by using solubility to water as shown in Ref.3

d) Direct measurement by gppropriate method

Ref.1: Cdculation Method of the Content by Using Bailing Point and Specific Gravity

Boiling Temperature [ ]
o 0 o ™ =
o o o o o

£+
o

Thebailing point or specific gravity of deaning agents changes by building up contaminant
such as ail into fluorinated solvent, mgor component of cleaning agent. It is possble to
edtimate the content by using these characteridics.  The specific gravity can be measured
hydrometer or gravity bottle and it should be meassured a room temperature (15 to
30 ).

Usudly in the process, the bottom liquor of didillaion gpparatus is discharged
automaticaly or manudly e the preset temperature and fresh liquid is made up of the same
amount with the discharge. By this exchange of liquid, the boiling point is lowered and
the operaion continues.  The content of oil contaminant is estimated by usng the data
chart of boiling point or specific gravity vs. oil content in the fluorinated solvents as shown
bdow. (The ail content in the preferable operation is about 20% for the vapor cleaning
vesd and 40-60% for didtillation goparatus for solvent recovery.)

Content of fluorinated solvent inwesteliquid (%) =100  oil content (%)

Oil content in HCFC-225
vs. Boiling Point and Specific Gravity
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Ref.2 Cdculation Method of Content by Weight Measurement

1) Frd, the weight of weighing bottle (it is possible to use glass besgker in place of weighing
battle) is measured by usng the waghtometer measurable down to 1 gram (W1), then,
about 100g of sample is poured into the weghing bottle and weighed (W2). The
sampling, for example sampling from drum, should be performed by sufficiently girring
the stored waste liquid to achieve uniform compostion.

2) The samplein theweighing battle is placed in the draft of which exhaust gasis discharged to
the ar preventing the harmful effect to human, and the chlorinated solvent contained in the
bottle evaporated by heating at the temperature close to its bailing point.  The weighing
bottle with the sample is placed in the water bath enabling indirect heating.  Or, it can be
used the blower for hair drying, with which hot ar is sent to the surface of sample in the
weighing bottle.  Such drying should be continued for more than 2 hours.

3) After finishing the evaporation of solvents it is cooled down to room temperature.

4) After cooling down, the weight of the bottle ismeasured (W3).

5) By repeeting the process of 2) to 4), the decreasing curve for W3 is obtained and the W3
measurement is finished when the weght difference with the previous messurement
becomes less than 3g.  The last measured vaue W3 is used for the cdculation of the
content.

6) Content of fluorinated solvent in waste liquid
=100 [(W3 WI1/(W2 WI1)]x100

Ref.3: Cdculation Method of Content by Solubility into Weter
In the system for the vgpor cleaning, the vapor of fluorinated solventsis sent to cooling coil
and recovered by condensation.  The condensed solvents are mixed with water and the
mixture is sent to water separator to recover solvents only for recyding back to dipping
vesHs. Thesgparaied water here contains fluorinated solvents with saturated level.
It is usudly dored in the drum for the trestment as waste. The concentration of
HCFC-225 solventsin such stored wagtewater (water solubility) is330 mg/litter & 25

* Cdculation Example
The example for HCFC-225 in the case of materid baance method is shown below.
[Cdculaion Example]: Example by Usng Maerid Bdance Method
(Outline of the Process)
Process Degreasing and Cleaning of Metd Parts
Equipment: 3 Vessds Type Cleaning Equipment shown in Fg. 1 (without didtillation and
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activated carbon process)

Exhaust Gas Trestment: non

Degreasing & Cleaning Agent: Cleaning Solvent A (HCFC-225 100%)
Annud Purchasing Amount of Solvent: 3,000 kgly

Inventory of Solvent (beginning  end of theterm): 200 kgly
Amount of Wagte:

1) Water from water separator: 100 kgly
2) Didtillation apparatus bottom liquid: 800 kgly
3) Wedte liquid from equipment cleaning (sold for recyde): 200 kgly

(1) Annua Handling Amount of HCFC-225 (not necessary to natify)
The content of HCFC-225 in the deaning solvents is 100 % according to the MSDS for the
cleaning solvent A.
Annud handling amount of HCFC-225 = (3,000 + 200) x 100/100 = 3,200 kgly

(2) Trandersas Indudtrid Waste with Specid Management (necessary to notify)
1) Trandfers of the Water from Water Separator

HCFC-225 content in the separated water = 330 mg/litter (= 0.033%)
Tranders= 100 kgly x 0.00033 = 0.033 kgly

2) Totd Trandfersof HCFC-225in Wagte

Totd trandferskgly = 0.033 kgly

Fgureto be natified is zero, because the amount islessthan 0.1 kgly.

() Trandfers of Weste Liquid from the Cleaning of Apparatus (sold for recyde): (not necessary to
notify)

1) Trandfers of Waste Liquid from Didtillation Bottom
The bottom liquid of didtillation system isdischarged at the temperatureof 60  and the content
of removed ail is 25 wt% as described in the reference.
Tranderskgly =800kgly x (100  25)/100=600 kgly
2) Tranders of Wagte Liquid from the Clean Up of the System (sold for recycle)
The content of the contaminant in the waste is estimated as 5 % from the reference.
200kgly x (100  5)/100=190kgly of HCFC-225
3) Trandersof Weste Liquor Sold for Recyde
600 + 190 = 790 kgly
(4) Rdleasesto Water Bodies (necessary to natify)
Thereare no releasesto water bodies.
Rdeases=zero

(5) Releasesto On-gite Land (necessary to notify)
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Thereareno rdeasssto on-gteland.
Rdeases=zero

(6) Rdleasesto theAiir (necessary to natify)
790=2410kgly
Fgure to be natified is 2,400 kgly by expressng with two sgnificant digits. (rounded off to the

Rdeasestothear = 3200 kgly

first decimd place)

352 Cae2: HFE or HFC Cleaning Agents Containing trans-1,2-dichloroethylene

(1) Premises
i) PRTRChemicds

The PRTR chemicd of concen

in this case is trans12-dichloroethylene

(trans-1,2-dichloroethylene is liged in the PRTR chemical Substances, and its cabinet order
number is119).

The study islimited to the cases usng the solvents containing trans-1,2-dichloroethylene such as
<HFE-71DE> and <HFE-71DA> provided by Sumitomo 3M, and <Vertrdl SMT>, <Vertrdl
MCA>, <Vetrdl MCA plus>, AND <Vetrdl XMS plus> provided by Mitsui Dupont
Horochemicd.

Thoe deaning agents ae cdled herendfter as “fluorinated solvents containing
trans-1,2-dichloroethyleng’.

Table 35.2-1 shows the lit of the concentration of trans-1,2-dichloroetylene in the “fluorineted
solvents containing trans-1,2-dichloroethylene’.

Table 3.5.2-1 Concentration of trans-1,2-dichloroethylene in Cleaning Agents

Name of Cleaning Agents Concentration of trans-1,2-dichloroethylene
1) <HFE-71DE> 50%
2) <HFE-71DA> 44.6%
3) <Vertrel SMT> 43%
4) <Vertrel MCA> 38%
5) <Vertrel MCA Plus> 45%
6) <Vertrel XMS Plus> 43%

Vertrel is trade name of Dupont product.

i)  Degreasng and Cleaning Method and its Process

* Hand wiping
* Spray washing
* Showering

* Dipping (room temperature or heated up, swaying or together with ultrasonic)

* Vgpor phase

1) One Vess Type (vapor phase deaning)




2) Two Vesss Type (deaning by dipping in first vessel and then vapor phase deaning in the
second vessd)
3) Three Vessds Type [dipping(warmed bath with ultrasonic) — dipping (cold beth)
- Vgpor phasedeaning]
i) Releasesand Tranders
The fates of discharge for fluorinated solvents are limited to releases to “water bodies’, to “the
ar’ and to “ongte land” and to trandfers as “wagte’ and to “POTWS’. In short, for the
degreesng  and  demning  process  udng  “fluorineted  solvents  containing
trans-1,2-dichloroethyleng’, the discharges from the sysem are vaporization or voldilization
from degreasing and deaning vessds, vaporization of adhered solvents on work pieces and jig
just coming out from cleaning vessals, and the bottom residue of didtillation equipment.  Those
ared|l indudrid wagte for specid management.
iv) Cdculaion Method
Materia baance method
V)  Unit of Cdculated Results
The rdeasss and tranders are natified in the unit of kglyear with two Sgnificant digits.
(expressing figuresto thefirgt place of decimd)
Fg. 35.2 showsthetypica 3 vessalstype cleaning gpparatus with didtillation and activated carbon
adsorption eguipment and al o describes discharge sources and wastes.

Fig. 3.5.2 Typicd 3 VeesHstype Cleaning Plant with Didtillation Equipment

:| Effluent to Water Bodies| Activated Carbon Adsoretion Eauiement '

| ——>| Treated Gas b |i

« b < Regeneration |i
i 4 Steam

L e E Spent Actlvated :

Carbon e :

Fresh Solvent Exhaust Gas 3 Vessel type
Make Ubp Cleaning Equipment
Cleaning Objects
q
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8| |8
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Distillation
Dipping Bath Vapor Bath Equipment
|
‘ L | Hehter | Heater
Waste Water d | | Waste Liquor c | | Waste Liquor a | | Waste Liquor b
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(2) Summary of Cdculation Method for Annua Handling Amount, Releases and Transfers

Table 3.5.2-2 Calculation Method of Handling Amount, Releases and Transfers

No Item Calculation Method
1 (annual handling amount kg/y) =[(annual amount purchased + stock amount at the beginning of the term

Handling Amount stock amount at the end of the term)] x (content of PRTR chemicals in cleaning agent “* /100)

For (content of PRTR chemicals in cleaning agent , it should be used the value of solvent described in
Table 3.5.2-1corresponding the solvent actually used. If it is 40%, then use the value of 40.
2 . ) . Transfers contained in waste (kg/y) = (annual transfer amount of waste to industrial waste disposal

;;asnssizizrc’is Zscg)ﬁtiﬁé licﬂoaf‘?)lrllg\lfv%agagactig,\gfitezogg .tc\)/vfa;ste 'S |business ) x (content of PRTR chemicals in spent liquid%)/100
(content of PRTR chemicals in cleaning agent%) are calculated by reffering to the references

a) evaporator bottom liquid a) To be estimated by the methods of ref. 1 or other appropriate mathods

b) distillator bottom liquid b) To be estimated by the methods of ref. 1 or other appropriate mathods

c) waste and discharge from dipping vessels after the c) To be estimated by the methods of ref. 1 or other appropriate mathods

cleaning of washing apparatus and evaporator.

d) water effluent discharged from water separator (waste [d) To be estimated by the methods of ref. 3 or other appropriate mathods

water)

e) waste attached to the spent activated carbon e) To be estimated by the methods of ref. 2 or other appropriate mathods

f) other waste f) To be estimated by the methods of ref. 1, 2 or other appropriate mathods

3 Transfers contained in waste liquid (kg/y) = (annual transfer amount of waste liquid to industrial waste

Transfers as Waste (valuable matter) to be sold for disposal with special management business ) x (content of PRTR chemicals in waste liquid %)/100

recycling (content of PRTR chemicals in cleaning agent%) are calculated by reffering to ref. 1, 2, 3 or other
appropriate methods.

4 1. (Releases to water bodies kg/y) = (volume of effluent containing PRTR chemicals released to water|
bodies m*/y) x (concentration of PRTR chemicals in the effluent released to water bodies mg/I )
i X (107

Releases to water bodies *|t is the value of effluent water volume with which contacted the fluorinated solvent containing trans-

1,2-dichloroethylene, multiplyed by saturated solubility of 6300mg/| (0.63 wt%) of this substance.
2. In case of no discharge effluent releases to water bodies, the releases are zero.

5 1. (transfers to POTWs kg/y) = (volume of effluent containing PRTR chemicals released to POTWS
m®/y) x (concentration of PRTR chemicals in the discharge mg/1) x (107%)

Transfers to POTWs *It is the value of effluent water volume with which contacted the fluorinated solvent containing trans-

1,2-dichloroethylene, multiplyed by saturated solubility of 6300mg/1 (0.63 wt%) of this substance.
2. _In case of no discharge effluent transfers to POTWs, thetransfers are zero.

6 1. It happened to release PRTR chemicals-contained-waste onto on-site land by an accident, then the
spilled amount is to be calculated.

Releases to on-site land 2. There are no regulation of anti-penetration into underground, but it is necessary to prepare to
prevent such penetration. Releases is counted zero for the case of prepared to prevent such
penetration and of substantially no dicharge.

7 . Releases to air kg/y = (No.1) -[(No.2a) + (No.2b) + (No.2c) + (No.2d) + (No.2e) + (No.2f) + (No.3)

Releases to air + (No.4) + (No.5) + (N0.6)]

Remark 1: In case that activated carbon adsorption recovery system is used, the amount of recovered solvent should be subtracted from handling amount. However, these

factors, as well as that of releases though exhaust gas are already counted in the above equations.
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(3) Desription of Cdculaion Methodsfor Handling Amount, Releases and Trandfers
i) Annud Handling Amount
Annud handling amount (kgly)
= (annua amount purchased + stock amount & the beginning of theterm
gock amount at the end of the term)
x (content of PRTR chemicas+ 100)

The content of PRTR chemicds % in the deaning agent is used the figure ligted in the Table

352-1. Ifitis40%, then 40isused asthe content of PRTR chemicas.

(Remarksfor Caculation)

(1) The content% of PRTR chemicasin the deaning agent is adopted the figures described in the
MSDS for the deaning agent. Those figures are liged in Table 3521 As
trans-1,2-dichloroethylene contained in the deaning agents is liged as Class | Desgnated
Chemicd Subgtance, of which suppliers are obliged to provide MSDS to usars. Then, it is
possibleto obtain the MSDS on the request.

i)  Cdculationof Trandfers
Tranders to be cdculated ae 1) trander of wade to off-gte, 2) trander of waste water to
POTWs.
ii-i) Cdculation of Trandfersof PRTR Chemicdsin Waste
Trandfers contained in waste (kgly)
= Annud trandfer amount of wade to indudtrid wadte trestment busness with specid
management
x (content of PRTR chemicasin wagte + 100)
(Remarksfor Calculation)
1) Wedtes are divided into following species.
a) evaporaor bottom liquid
b) ditillation bottom liquid
¢) wadte and discharge from dipping vessds after the cleaning of washing gpparatus and
evaporaor.
d) waste water discharged from water separator which isstocked in drum
€) wadte atached to the spent activated carbon
f) other waste
2) Thecdculation for thewaste of @) tof) are carried out by following methods:
1) Wadte 8): To be estimated by the methods of Ref.1 or other gppropriate methods
2) Wadte b): To be estimated by the methods of Ref.1 or other gppropriate methods
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3) Wadte €): To be estimated by the methods of Ref.1 or other appropriate methods
4) Waste d): To be estimated by the methods of Ref.3 or other gppropriate methods
5) Wadte €): To be estimated by the methods of Ref.2 or other gppropriate methods
6) Wadtef): To be estimated by the methods of ref.1, 2 or ather gppropriate methods
ii-if) Caculation of Transfersto POTWs
Trandersto POTWs (kgly)
= transfer amount of waste water containing PRTR chemicalsto POTWs (mly)
x concentration of PRTR chemicasin wastewater (mglitter) x (10°3).
(Remarksfor Caculation)

(1) The concentration of “fluorinated solvents containing trans-1,2-dichloroethylene’ in the
discharge water trandferred to POTWSsis supposad to be the saturated concentration of 6,300
mg/litter(0.63 wt%) a 25

(2) In case of no waste weter discharge from the cleaning gpparatusto POTWS, the transfers to
POTWsis supposed zero.

The tranders to POTWs are zero, as long as no waste water flow from the deaning
goparatus is discharged to POTWs.  The trandfers to POTWs come only from the water
separator as shown in the flow diagram of Fg.l. And it is handled as indudrid waste
under specid management, o there is no waste water trandfer to POTWs.  Insuch acase,
the trandfersto POTWs are subdantialy regarded as zero, aslong as the waste effluent isnot
discharged to water bodies by an accident.

(3) Regarding the discharge to POTWs and water bodies, thereis no regulation of dischargefor
trans-1,2-dichloroethylene.  However in this process, consderable amount of waste water
containing this substance is discharged from the desorption process of activated carbon
trestment apparatus for the recovery of solvents it is preferable to decrease the concentration
of trans-1,2-dichloroethylenein waste water by using, for example, agration.  Asthereisno
cdear dischage waer qudity sandard for trans-1,2-dichloroethylene, the permissble
discharge leve is supposed to be less than that of trichloroethylene (0.3 mg/litter).  In case
the result of caculation for the rdleasesislessthan 0.1 kgly, then the figure for notification is
regarded as zero. Othewise, it should be notified. (When the concentration of the
subsgtance in the discharge to water bodies is 0.3 mg/litter and totd release amount is less

than 330 mly, then the discharge amount islessthan 0.1 kgly.)

Trandersaswadte sold for recycle (kgly)

= annud transfer amount of waste liquid to indudtrid waste trestment business with specid

handling
x (content of PRTR chemicas+ 100)
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(Remarksfor Cdculation)
The amount of transfers of wadte liquid of vauable matters for recydling is caculated by the
method described in 3.2.1, Caculaion Method of Trangfers of PRTR Chemicasin Waste,
(Remark) It is not necessary to notify this amount under the Cabinet Order of the Law.
However, it isnecessary to cdculate thisamount to know the rd easesto the environment.

i) Cdculation of Releases
Redeases are dlassfied as 1) rdeases to the air, 2) releases to water bodies, 3) rdeases to on-Site
land (excdude landfills), and 4) rdeases to on-gte landfills  In the present cdculation for
degreasing and cleaning process, on-gte landfills are not the case.  (In case the on-Site landfills
occur, it is necessary to etimate the amount and to notify the amount)

iii-1) Cdculation of Releasesto Weater Bodies
Reeasesto water bodies (kgly)

=Amount of wastewater containing PRTR chemicals released to water bodies (m°ly)
x Content of PRTR chemicasinwastewater (mg/litter) x (10°)

(Remarksfor Caculation)

(1) The concentration of “fluorinated solvents containing trans-1,2-dichloroethylene’ in the
discharge water rdleasad to water bodies is supposed to be the saturated concentration of
6,300 mg/litter(0.63 wt%) a 25

(2) Incas=of no waste water discharge from the deaning gpparatusto water bodies, thereleases

to water bodiesis supposad zero.
The releases to water bodies are zero, as long as no waste water flow from the deaning
goparaus is discharged to water bodies.  The releases to water bodies come only from the
water sparator asshown intheflow diagramof Fig.l.  Anditishandled asindudtrid waste
under Specid management, o there is no waste water rlease to water bodies.  In such a
caxe, the releases to water bodies are subgtantidly esimated zero, as long as the wadte
effluent is not discharged to water bodies by an accident.

(3) Regading the discharge to waer bodies, there is no regulation of discharge for
trans-1,2-dichloroethylene.  However in this process, consderable amount of waste water
containing this substance is discharged from the desorption process of activated carbon
trestment gpparatusfor the recovery of solvents it is preferable to decrease the concentration
of trans-1,2-dichloroethylene in waste water by using, for example, agration.  Asthereisno
cdear discharge waer qudity dandard for trans-1,2-dichloroethylene, the permissble
discharge leve is supposed to be less than that of trichloroethylene (0.3 mg/litter).  In case
the result of caculation for the rdeasesislessthan 0.1 kgly, then the figure for natificationis
regarded as zero. Otherwise it should be natified. (When the concentration of the
substance in the discharge to water bodies is 0.3 mg/litter and totd release amount is less
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than 330 m/y, then the discharge amount islessthan 0.1 kgly.)

Rdeasesto on-gteland (kgly) =0
(Remarksfor Calculation)

1) Thereisno clear regulation of redleasing the chemical onto the on-gteland, it is necessary to
take preventive meesure.

2) If the release to on-dite land happens, the amount of release should be estimated and notified
to authority.

Theamount isestimated by the following equation:

Amount of PRTR chemicasrdeased to on-gteland (kgly)

= rdlease volumeto on-siteland (MPly)
x conoentration of the chemicasin the releases (g/litter) x (10°9).
Rdeassstothear (kgly)
=Annud handling amount [totd of thetrandfer aswagte @), b), ©), d), €) and f)]
trandfer amount of vauable waste sold for recycling releasesto water bodies
tranderstoPOTWs  rdeasesto on-gteland
(Remarksfor Calculation)

1) In case of inddling the wadte gas recovery system, solvents are recovered as liquid and
reused. The exhaudt gas after the recovery in the activated carbon sysem isrdleased to the
ar with lower concentration of the solvent. And for the case of desorption by seam,
condensed water contains trans-1,2-dichloroethylene a a saturated level of 0.63% & 25
and it should be preferable to decrease the concentration of trans-1,2-dichloroethylene by
usng agrdion. As there is no dear dischage waer qudity dandard for
trans-1,2-dichloroethylene, the permissible discharge leve is supposed to be less then that of
trichloroethylene (0.3 mg/litter).

2) Theincineration of exhaust gas can be used for the present purpose.  But it isnot common,
because the incineration temperature should be high to avoid the generaion of dioxins.
And thismethod is not taken up here.

[Reference]
Cdculaion Method of the Content of trans-1,2-dichloroethylene
The caculation methods of the content of trans-1,2-dichloroethylene ares
a) Cdculation method (1) by using weight measurement as shown in Ref. 1.
b) Cdculation method (2) by usng weght measurement as shown in Ref.2.
¢) Cdculaion method by using the solubility to water as shown in Ref.3.
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d) Direct measurement by gppropriate method

Reference 1. Cdculation method by Using Weight Measurement 1
A) Caseof Uniform Wasgte Liquid

1) Frg, theweght of besker or crucibleis measured by usng the waeight measurable down
to 1 gram (W1).

2) Then, about 100g of cooled waste liquid sampleis poured into the besker or crucible and
weighed (W2). The sample in the besker or crucible is placed in the draft of which
exhaudt gasis discharged to the air and the trans-1,2-dichloroethylene contained in the
bottle evaporated by hegting a the temperaturearound 40 . Thebesker or crucible
with the sample is placed in the water bath enabling indirect heating. O, it can be
used the blower for hair drying, with which hot ar is sent to the surface of samplein
thebesker. Such drying should be continued for morethan 2 hours.

3) After finishing the evaporation of solvent, it is cooled down to room temperature for

about 15 minutes.  After cooling down, theweight of the bottle is measured (W3)
By repeeting the process of 2) to 3), the decreasing curve for W3 is obtained and the
W3 measurement is finished when the weight difference with the previous
measurement becomes less than 3g.  The last measured vaue W3 is used for the
caculaion of the content.

(Content of “fluorinated solvents containing trans-1,2-dichloroethylene’ inwagte liquid)

=1 W3 WIH/(W2 WI1)]x100
B) Case of Phase Separation of Wagte Liquid occurred into Contaminants and Huorinated

Solvents Containing trans-1,2-dichloroethylene

All waste liquid is poured into drum can, previoudy weighed (its tare weight is W4), and

measure the weight (W5). Then, the phase-separated-contaminants in the drum is

removed by using, for example, kerasene pump.  Then, the weight of the phase separated
fluorinated solvents containing trans-1,2-dichloroethylene in the drum is messured again

(W6). After the above meassurement W4, W5 and W6, a100 ml of wadte liquid of W6 is

sampled. The sample is measured by the procedure described in A) to derive the content

of “fluorinated solvents containing trans-1,2-dichloroethylene’.

The content of trans-1,2-dichloroethylene in the “fluorinated solvents containing

trans-1,2-dichloroethylene(DCE)” is cd culated by the following equation (W DCE).

Caxe B-1) Cas= of Uniform Weaste Liquid: Content of trans-1,2-dichloroethylene in Weste

Liquid
W DCE = [(Tota wagteliquid amount) (amount of contaminantsin waste liquid)]
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x [content% of trans-1,2-dichloroethylene in “fluorinated solvents containing
trans-1,2-dichloroethylene’ tabulated in Table 3.5.2-1]/100

= (Totd wagteliquidamount) x[1 (W3~ WI1)/(W2  W1I)]

x [content% of trans-1,2-dichloroethylene in “fluorinated solvents containing
trans-1,2-dichloroethylene’ tabulated in Table 3.5.2-1]/100

Case B-2) Case of Occurring the Phase Separation between Contaminants and HFE:
Content of trans-1,2-dichloroethylenein Wagte Liquid
W DCE = [(Totd wagteliquid amount) (amount of contaminantsin waste liquid)]
x [content% of trans-1,2-dichloroethylene in “fluorinated solvents containing
trans-1,2-dichloroethylene’ tabulated in Table 3.5.2-1]/100
= [(Tota wagteliquid amount) (amount of separated contaminants)|
x [content% of “fluorinated solvents containing trans-1,2-dichloroethylene’
measured by A method]
x [content% of trans-1,2-dichloroethylene in “fluorinated solvents containing
trans-1,2-dichloroethyleneg’ tabulated in Table 3.5.2-1]/100
=[W5 W49 W5 welx[1 (W3 WIH/(W2 WI)]
x [content% of trans-1,2-dichloroethylene in “fluorinated solvents containing
trans-1,2-dichloroethylene”’ tabulated in Table 3.5.2-1]/100
=W6 W4x[1 (W3 WIH/(W2 Wi
x [content% of trans-1,2-dichloroethylene in “fluorinated solvents containing
trans-1,2-dichloroethylene’ tabulated in Table 3.5.2-1]/100

Inthe above caculation, it isto be cared to use same unit of weight such as g, kg or ton.

Reference 2: Cdculation method by Using Weight Messurement-2
In case of exchanging the activated carbon, dust filter or acid removd filer in the gpparatus,
it isnecessary to cd culate the amount of PRTR chemicals contained in those spent filters.
Case 1. Origind Weght of thosefiltersare Known:

1) Theweight of activated carbon or other filters containing waste liquid are measured (W1).

2) Thenet weight of PRTR chemicdscontainedinthewasteW=W2 W1

3) Sampling the wagte liquid contained in those waste, the content of trans-1,2-dichloroethylene
in “fluorinated solvents containing trans-1,2-dichloroethylene’ in the sample messured
according to the procedure described in “Cdculation method by Usng Weight
Measurement 1’
The discharge amount of trans-1,2-dichloroethyleneis calculated by the above caculation.
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Case 2: Origind Weight of thosefilters are Unknown:

1) Theweight of activated carbon or other filters containing waste liquid are measured (W1).

2) Sampling the wagte liquid contained in the spent activated carbon or filters, the content of
trans-1,2-dichloroethylene in “fluorinated solvents containing trans-1,2-dichloroethylene”
in the sample caculated according to the procedure described in “Cdculaion method by
Using Weight Measurement i

3) After the process above 2), the spent activated carbon or filters are placed in the draft of
which exhaugt gas is discharged to the air and the trans-1,2-dichloroethylene contained in
the waste evgporated by heating at the temperaturearound 40 . Such drying should be
continued for morethan 2 hours.

4) After finishing the evaporation of solvent, it is cooled down to room temperature for about

15minutes.  After cooling down, theweight of the spent wastes are measured (W2).
By repesting the process of 3) to 4), the decreasing curve for W2 is obtained and the W2
measurement is finished when the weght difference with the previous measurement
becomes roughly equd. The last measured vaue W2 is used for the caculation of the
content.

5) The content of wagteliquid contained inthewasteW=W1 W2

6) The amount of trans-1,2-dichloroethylene in the waste is caculated by using the content %
previoudy derived inthe caculation 2).

Reference 3: Cdculation Method of Content by Solubility into Water

In the system for the vapor deaning, the vapor of trans-1,2-dichloroethylene in “fluorinated
solvents containing trans-1,2-dichloroethylene’ is sent to cooling coil and recovered by
condensation.  The condensad solvents are mixed with water and the mixture is sent to
water separator to recover solvents only for recyding back to dipping vessdls. The
separated water here contains trans-1,2-dichloroethylene with saturated level, which is far
above the dlowed concentration of wastewater regulaion.  Itisusudly stored in the drum
for thetreatment aswaste.  The concentration of trans-1,2-dichloroethylene in such stored
wadewater (water solubility) is0.63wt% (25 )

[Cdculaion Example]: Example by Usng Maerid Bdance Method
(Outline of the Process)
Process Degreasing and Cleaning of Metd Parts
Equipment: 3 Veessals Type Cleaning Equipment shown in FHg. 1 (without ditillation and
activated carbon process)
Exhaust Gas Trestment: none
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Degreasing & Cleaning Agent: “fluorinated  solvents  containing  trans-1,2-
dichloroethylene” (It took up VertrdMCA as an
exanple here, of which concentration of
trans-1,2-dichloroethylene in “fluorinated solvents
contaning trans-1,2-dichloro-ethyleng’ is about
38 %.

Annua Purchasing Amount of Solvent: 5,000 kgly

Inventory of Solvent (beginning  end of theterm): 200 kgly

Amount of Waste:
1) Water from water separator: 100 kgly
2) Didillation gpparatus bottom liquid (sold for recycle): 800 kgly
3) Wadte liquid from equipment cleaning (sold for recyde): 200 kgly
(1) Annua Handling Amount of trans-1,2-dichloroethylene (not necessary to notify)
The content of trans-1,2-dichloroethylenein Vertrd MCA is 38 % asdescribed in MSDS.
Annua handling amount of trans-1,2-dichloroethylene
= (5,000 + 200) x 38/100= 1,976 kgly
(2) TrandersasIndustrid Weste (Necessary to natify)
1) Trandfersin Waste Water from Weater Separator
Concentretion of trans-1,2-dichloroethylene in separated water = 6,300 mg/l (0.63 %)
Trandersin wadewater = 100 kgly x 0.0063 = 0.63 kgly
2) Totd Trandfers

Totd trandersinwaste = 0.63 kgly

Figure for natification is 0.6 kgly by expressing with two sgnificant digits.  (rounded off

to thefirst decimd place)

(3) Trandersas Va uable Waste Sold for Recyd e (not necessary to notify)
1) Didtillation gpparatus bottom liquid (sold for recycle)

It is supposed that the waste from the bottom is uniform and the content of Vertrd MCA in

thiswaste, measured by weight measuring method is 85 %, then

800 kgly x 0.85 x 0.38 = 2584 kgly

2) Wasteliquid from equipment cleaning (sold for recycle)

It is supposed that the waste from the bottom is uniform and the content of Vertrd MCA in

thiswaste, measured by weight measuring method is 95 %, then

200kgly x 0.95 x 0.38=72.2kgly

3) Totd Trandersof Waste sold for Recycle
2584+ 72.2=330.6kgly
Figurefor natification is 0.6 kgly by expressing with two Sgnificant digits. (rounded off to
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thefirst decima place)
(4) Releasesto Weter Bodies (necessary to notify)
Thereare no dischargesto water bodies, and then the rdlease to water bodiesis zero.
(5) Releasesto On-gte Land (necessary to natify)
There are no dischargesto on-site land, and then the release to water bodiesis zero.
(6) Releasesto theAir (necessary to natify)
Rdeasestothear = 1,976 kgly (063 +2584+722)=1,644.77 kgly
Figure for natification is 1,600 kgly by expressing with two sgnificant digits. (rounded off to the
firgt decima place)

36 Calculation Method of Releasesand Trandfer sfor Hydrocar bon Cleaning Agents
361 Premises
(1) PRTR Chemicds

The hydrocarbon solvents for dleaning agents are classfied as paraffinic, ngphthenic and
aromatic solvents.

In the Class | Designated Chemica Substances, many aromatic solvents are listed, such as
benzene, toluene, xylene ethylbenzene or 1,3 5-trimethylbenzene, wheress paraffinic or
naphthenic cleaning solvents are not listed asthe PRTR chemicals

According to the results of questionnaire survey for the users by JCC, it was found thet
1,3 5-trimethylbenzene among aromatic hydrocarbon solvents was used for indudrid cdeaning
andisPRTR chemicds.

(2) Cleaning Method and Process

Aromatic solvents is widdy used for the cleaning of wax and flux because of its superior
solvent power.  Thismanua isprepared on the basis of basic processshowninFg. 3.6.1.

Recovered solvent is recyded together with fresh make up solvent to ringng vessd. In the
didtillation process, part of solvent comes into bottom liquor to be wasted. And exhaust gases
from cleaning, ringng and drying process are sent to activated carbon adsorption equipment and
trested ges is rdeased to ar.  In some cases, those exhaust gases are released to ar directly
without treetment. (Fg.3.6.1)

(3) Rdeasssand Tranders

The releases to the environment are to “water bodies’, to “the ar” and to “on-gte land”, and
thetrandersaswadte.  For the aromatic solvents, the discharges are limited to rdleases to the air
and trandfers as wadte. It is assumed that there are no releases to water bodies and to on-gte
land.

(4) Cdculation Method
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Materid baance method isused for the calculation as shown in Table 3.6.2-1,-2,-3.

The badc concept of the caculation is that the net weight of object chemicds in the wadte
liquid and spent activated carbon discharged, a firs.  And thentherleasesto the ar are derived
by subtracting the net weight from tota annua handling amount.

Thefollowing three cases are taken up herefor examplessuch as

[1] Cleaning Apparatus with Thin FIm Evaporator (Table 3.6.2-1)
[2] Cleaning Apparatus with Vacuum Didtillation Recyding (Teble 3.6.2-2)
[3] Cleaning Apparatus without Didlillation Recydling (Table 3.6.2-2)

(5) Unit of Cdculated Figures

The caculated results of rdeases and tranders are described by the unit of kgly, and should
be natified to authorities.

Fg. 3.6.1 Sandard Modd of Cleaning Process

Activated Carbon 7
Adsorption Apparatus

Treated Gas
Release to Air

Exhaust Gas Spent Activated

Carbon (2)
Over Flow
] | Recovered
! Solvent
Cleaning :> o :> Hot-air- to next
Objects Cleaning Rinsing dryer process
Bath Bath
4

I
Recovered Solvent
|

Fresh Solvent

| Make Up
Thin Film
Evaporator
Vacuum
Distillation
Tower
L [waste tiavor )

57



Table 3.6.2-1 Summary of Calculation Method of Releases and Transfers for Hydrocarbon

Cleaning Agents

[1] Case 1: Cleaning Apparatus wih Thin Film Evaporator

No.

lems

Calculation Method

Annual Handling Amount
(ka/y)

(annual handling amount kg/y) =[(annual amount purchased +
stock amount at the beginning of the term stock amount at the
end of the term)] x (content of PRTR chemicals in cleaning
agent "' /100)

*1: It should be used the value of solvent described in MSDS
supplied by the producer.

Transfers as Waste
(kg/y)

a) Transfer amount of solvents in waste liquor (1)
Transfer amount contained in waste liquor = 0
Content of solvent in the waste liquor(1) is supposed to be 0%.
b) Transfers of solvents contained in spent activated carbon (2)
Transfers with spent activated carbon = (handling amount of
spent activated caobon (2)) x (content % of cleaning solution in

spent activated carbon “* /100) x (content % of PRTR chemicals

in cleaning solution™/100)

*4. In case the amount of cleaning solution adsorped to
activated carobon is measured, then this amount is used in the
calculation. If it is not known, the designed figure is used in the
above calculation.

*5: In case the content of PRTR chemicals in the cleaning
solution is known, then this figure is used in the calculation. If it
is unknown, then the content described in MSDS is used in the
calculation.

c) Total transfers as waste

Total amount of transfers contained in waste = (transfer
amount contained in waste liquor (1)) + (transfer amount
contained in spent activated carbon (2))

Releases to Air (kg/y)

Release amount to air = (annual handling amount) - (transfers
contained in waste)

Remark: In the case that the regeneration type activated carbon adsorption equipment is installed
to the system, the amount of recovered solvent by the adsorption system decreases the
handling amount. It is not necessary to calculate separately the amount in the exhaust gas
from activated carbon treatment, because those are substantially covered by the equation
of “released to air” described in the above Table 3.6.2-1.
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Table 3.6.2-2 Summary of Calculation Method of Releases and Transfers for Hydrocarbon

Cleaning Agents

[2] Case 2: Cleaning Apparatus wih Vacuum Distillation Apparatus

No.

lems

Calculation Method

Annual Handling Amount
(ka/y)

(annual handling amount kg/y) =[(annual amount purchased +
stock amount at the beginning of the term stock amount at the
end of the term)] x (content of PRTR chemicals in cleaning
agent "' /100)

*1: It should be used the value of solvent described in MSDS
supplied by the producer.

Transfers as Waste
(kg/y)

a) Transfer amount of solvents in waste liquor (1)
Transfer amount contained in waste liquor(1) = (annual handling
amount of waste liquor (1)) x (content % of cleaning solution in

waste liquor (1) /100) x (content % of PRTR chemicals in

cleaning solution™/100)

*2. The value of content % of cleaning solution in waste liquor,
for the cleaning plant with vacuum distillation regeneration is
adopted the calculation factor of 75% which is the typical value
in the actual plant. (If the actual measured value is available, this
value should be used for calculation, because the content of
cleaning agent is dependent on the product.

*3. If the content of PRTR chemicals of the remaining solvent is
known, then this value is to be used. If it is unknown, the
calculation factor of 50% can be used.

b) Transfers of solvents contained in spent activated carbon (2)

Transfers with spent activated carbon = (handling amount of
spent activated caobon (2)) x (content % of cleaning solution in

spent activated carbon * /100) x (content % of PRTR chemicals

in cleaning solution™/100)

*4. In case the amount of cleaning solution adsorped to
activated carobon is measured, then this amount is used in the
calculation. If it is not known, the designed figure is used in the
above calculation.

*5:. In case the content of PRTR chemicals in the cleaning
solution is known, then this figure is used in the calculation. If it
is unknown, then the content described in MSDS is used in the
calculation.

c) Total transfers as waste

Total amount of transfers contained in waste = (transfer
amount contained in waste liquor (1)) + (transfer amount
contained in spent activated carbon (2))

Releases to Air (kg/y)

Release amount to air = (annual handling amount) - (transfers
contained in waste)

Remark: In the case that the regeneration type activated carbon adsorption equipment is installed
to the system, the amount of recovered solvent by the adsorption system decreases the
handling amount. It is not necessary to calculate separately the amount in the exhaust gas
from activated carbon treatment, because those are substantially covered by the equation
of “released to air” described in the above Table 3.6.2-2.
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Table 3.6.2-3 Summary of Calculation Method of Releases and Transfers for Hydrocarbon

Cleaning Agents

[3] Case 3: Cleaning Apparatus wihout Distillation Regenertion

No.

lems

Calculation Method

Annual Handling Amount
(kg/y)

(annual handling amount kg/y) =[(annual amount purchased +
stock amount at the beginning of the term stock amount at the
end of the term)] x (content of PRTR chemicals in cleaning
agent "' /100)

*1: It should be used the value of solvent described in MSDS
supplied by the producer.

Transfers as Waste
(kg/y)

a) Transfer amount of solvents in waste liquor (1)

Transfer amount contained in waste liquor(1) = (annual handling
amount of waste liquor (1)) x (content % of cleaning solution in
waste liquor (1)*2 /100) x (content % of PRTR chemicals in
cleaning solution*3/100)

*2. For thecase of the system without distillation regeneration,
the calculation factor 95% can be used for the calculation

*3: If the content of PRTR chemicals of the remaining solvent is
known, then this value is to be used. If it is unknown, the value

should be reffered to MSDS ™.

b) Transfers of solvents contained in spent activated carbon (2)
Transfers with spent activated carbon(2) = (handling amount of]
spent activated caobon (2)) x (content % of cleaning solution in

spent activated carbon " /100) x (content % of PRTR chemicals

in cleaning solution >/100)

*4. In case the amount of cleaning solution adsorped to
activated carobon is measured, then this amount is used in the
calculation. If it is not known, the designed figure is used in the
above calculation.

*5: In case the content of PRTR chemicals in the cleaning
solution is known, then this figure is used in the calculation. If it
is unknown, then the content described in MSDS is used in the
calculation.

c) Total transfers as waste

Total amount of transfers contained in waste = (transfer
amount contained in waste liquor (1)) + (transfer amount
contained in spent activated carbon (2))

Releases to Air (kg/y)

Release amount to air = (annual handling amount) - (transfers
contained in waste)

Remark: In the case that the regeneration type activated carbon adsorption equipment is installed to
the system, the amount of recovered solvent by the adsorption system decreases the handling
amount. It is not necessary to calculate separately in the exhaust gas from activated carbon
treatment, because those are substantially covered by the equation of “released to air”
described in the above Table 3.6.2-3.
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[Cdculaion Example]: Example by Usng Maerid Bdance Method (Case of Cleaning Apparatus
with Vacuum Didtillation Recycdling System)
(Outline of the Plant)
Process Cleaning of Photo Resist remaining on Ceramics Board and Adhesive Wax
Equipment: 4 Vess s Type Cleaning Equipment shown in Fg. 3.6.1 (conggting of 2
cleaning vesds, 1 ringng vessd and hot air dryer)
Exhaug Gas Trestment: none
Cleaning Agent: Aromatic hydrocarbon  deaning agent (PRTR  chemicd:
1.3.5-trimethylbenzene)
Annua Purchasing Amount of Solvent: 12,000 kgly
Inventory of Solvent (beginning-end of theterm): 400 kgly
Amount of Waste: wagte liquid (8) = 2,500 kgly
(1) Annua Handling Amount of 1,3,5-trimethylbenzene (not necessary to notify)
The content of 1,3,5-trimethylbenzeneis 9 % asdescribed in MSDS.
Annud handling amount of 1,3 5-trimethylbenzene = (12,000 + 400) x 9/100 = 1,116 kgly.
(2) Tranders as Wadte (necessary to notify)

1) Trandfersin Wadte Liquid (a)
The content of solvent in the waste (@) is unknown, then the content of 75% described in the list

of caculaion factorsisused.  (Reference 1: Lig of Cdculaion Factors).  And the net content
of 1,35-trimethylbenzene in the solvent is dso unknown, the figure of 50% in the ligt of
Reference 1 isadopted.
Trandersin thewagte (a) = 2,500 x (75/100) x (9/100) x (50/100) = 84 kgly
2) Trandersin Spent Activated Carbon
Thereisno ingdlation of activated carbon adsorption system, then trandfers are zero.
3) Totd TrandersasWade
Totd trandersaswaste=84 + 0= 84 kgly
(3) Releasesto Weter Bodies (necessary to notify)
No waste water discharged to water bodies, then the releasesto water bodies are zero.
(4) Reeasesto On-gte Land (necessary to notify)
No releases of waste discharged to on-gte land, and then the rdeasesto on-Siteland is zero.
(5) Rdeasesto theAiir (necessary to natify)
Rdeasestothear=1,116 84=1032kgly
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4. Further Devdopment

The Japan Indudtrid Conference on Cleaning (JCC) intends to edit the caculation manud of the
releases and trandfers of PRTR chemicds for the indudtria cleaning based on this report, and to
publicizeit for the convenience of medium, smal Szed indudtries.

The manua would be revised in future by the results of investigation of the gpplicability of this
manud intheindudtrid cleaning fidd.

“The Cdculation Factors’ (Reference 1) proposed here for use by medium and smdl szed
companieswill be continuoudy reviewed and improved itsaccuracy by collecting actua data.
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Reference 1

Lig of Calculation Factors

Table: The List of Calculation Factors used in the Calculation of the Amount of Transfers as Waste in Degreasing and Cleaning

Cleaning Process

Equation

Calculation Parameter

Aqueous Cleaning

(transfer amount) x [1 - (oil content%)/100]
x (concentration of PRTR chemicals%/100)

oil content: 0.7% (oil solubuleoil)

4.8% (water solubuleoil)

Chlorinated Solvent

transfers of waste liquor from vapor bath =
(transfer amount) x [1 - (dissolved oil content%)/100]

dissolved oil content in waste liquid from vapor bath: 20%

transfers of waste liquor from distillation botom =
(transfer amount) x [1 - (dissolved oil content%)/100]

dissolved oil content in waste liquid from distilation bottom:
50%

transfers in waste water from oil/water separator =
(transfer amount) x (saturated water solubility of PRTR chemicals)

saturated water solubility of dichloromethane: 2%
saturated water solubility of trichloroethylene: 0.11%
saturated water solubility of tetrachloroethylene: 0.015%

Air emission from activated carbon treatment =
(maximum potential release amount to air)
x [1 - (efficiency of activated carbon treatment/100)]

efficiency of activated carbon treatment; 80%

Transfers with spent activated carbon =
(transfer amount of spent carbon)
X (adsorption rate of chlorinated solvent/100)

adsorption rate of chlorinated solvent in spent carbon =
(saturated adsorption rate) x 0.1

Fluorinated Solvent

HCFC-225

transfers of waste liquor from vapor bath =
(transfer amount) x [1 - (dissolved oil content%)/100]

dissolved oil content in waste liquid from vapor bath: 20%

transfers of waste liquor from distillation botom =
(transfer amount) x [1 - (dissolved oil content%)/100]

dissolved oil content in waste liquid from distilation bottom:
50%

transfers in waste water as waste from oil/water separator =
(transfer amount) x [(saturated water solubility of HCFC-225) x 10°

saturated water solubility of HCFC-225= 330 mg/kg

releases of waste water from oil/water separator to water bodies =
(transfer amount) x [(saturated water solubility of HCFC-225) x 10°

saturated water solubility of HCFC-225= 330 mg/kg

Air emission from activated carbon treatment =
(maximum potential release amount to air) x [1 - (efficiency of
activated carbon treatment/100)]

efficiency of activated carbon treatment: 80%

Transfers with spent activated carbon =
(transfer amount of spent carbon)
x (adsorption rate of HCFC-225/100)

adsorption rate of HCFC-225 in spent carbon = (saturated
adsorption rate) x 0.1
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Table: The List of Calculation Factors used in the Calculation of the Amount of Transfers as Waste in Degreasing and Cleaning (cont'd)

Cleaning Process

Equation

Calculation Parameter

HFE, HFC

Transfers in separated water from oil/water separator =
(transfer amount) x [(saturated water solubility of DCE) x 100]

saturated water solubility of DCE = 0.63%

transfers in waste liquor from vapor bath =
(transfer amount - separated oil amount) x [1 - efficiency of
activated carbon treatment)/100] x [DCE content %/100]

dissolved oil content in waste liquid from vapor bath: 20%

transfers in waste liquor from distillation botom =
(transfer amount - separated oil amount) x [1 - efficiency of
activated carbon treatment)/100] x [DCE content %/100]

dissolved oil content in waste liquid from distilation bottom:
50%

Air emission from activated carbon treatment =
(maximum potential release amount to air)
x [1 - (efficiency of activated carbon treatment/100)]

efficiency of activated carbon treatment: 80%

Transfers with spent activated carbon =
(transfer amount of spent carbon) x (adsorption rate for HFE, HFC
/100) x (DCE content % of cleaning agent/100)

adsorption rate of HFEHFC in spent carbon
adsorption rate) x 0.1

(saturated

Hydrocarbon solvents

* Cleaning plant with vacuum distillation

Transfers in waste liquor =
Transfer amount x (content of cleaning agent %/100)
X (TMB content in cleaning agent %/100)

content of cleaning agent. 75%, TMB content in cleaning
agent: 4.5%

* Cleaning plant without vacuum distillation

Transfers in waste liquor =
Transfer amount x (content of cleaning agent %/100)
X (TMB content in cleaning agent %/100)

content of cleaning agent. 95%, TMB content in cleaning
agent: 9.0%

Transfers with spent activated carbon =
(transfer amount of spent carbon)
X (adsorption rate of hydrocarbon solvent/100)

adsorption rate of hydrocarbon solvent in spent carbon
(saturated adsorption rate) x 0.1

Semi-aqueous cleaning

Transfers in waste liquor =
(transfer amount of waste liquor) x [1- (content of dissolved
contamination/100)] x (content of PRTR chemicals/100)

content of dissolved contamination = 5%

Transfers with spent activated carbon =
(transfer amount of spent carbon(L)) x (adsorption rate of cleaning

agentt/100) x (content of PRTR chemical/100)

adsorption
0.0225kg/L

rate of cleaning agent in spent carbon
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Reference 2;

Adsorption Char acterigtic Data of Activated Carbon
Table : Activated Carbon Adsorption of PRTR Chemicals used in Cleaning Agent

Equillibrium Concentratiuon of Adsorption (g/kg-carbon)
PRTR Chemicals Concentration in Gaseous Phase (ppm)
10 50 100 500 1000
dichloromethane 25 - 66 - 159
trichloroethylene 199 - 332 494
tetrachloroethylen 392 - 547 694
trans-1.2-dichloroethylene 69 - 143 262
HCFC-141B - 90 130 230 300
HFE - 330 390 540 620
HFC - - - - -

Remark 1. Above data are measured at the temperature of 20-25C.

Remark 2: There are no data for 1,3,5-trimethylbenzene, HCFC-225 and HFC.

Remark 3: Adsorption amount of activated carbon for simplified calculation is supposed
to be 10% of the above figures depending on the equilibrium concentration
for the system used.
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