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4-3 Data used for calculating the released or transferred quantity such as 
emission factors 

 
4-3-1 Examples of emission factors of specified substances into the 

atmosphere 
 
The following table l ists  the emission factors of some volati le organic 
substances into the atmosphere.  
Note that  these factors are not absolute values. 
If  you think they do not f i t  into the actual si tuation of your business 
establishment,  you can use factors that  you think are more accurate or the 
values obtained through experience.  
 

Name of  substance  Class i f icat ion 
of  source  

Emiss ion factor 
(kg/t -quant i ty  handled)  

Manufacture  0 .001 
Storage 0 .23 
Solvent  979 

t r ich loroethylene  

Cleaning 838 
Manufacture  0 .09 
Raw mater ia l  0 .0003 
Storage 0 .086 
Solvent  643 

te t rachloroe thylene 

Cleaning 790 
Manufacture  0 .002 
Storage 0 .26 
Solvent  336 

d ich loromethane 

Cleaning 891 
Manufacture  0 .14 
Raw mater ia l  0 .048 
Storage 0 .083 

1 ,2-d ich loroe thane 

Solvent  822 
Manufacture  0 .06 Vinyl  ch lor ide 
Raw mater ia l  0 .81  
Manufacture  0 .006 
Raw mater ia l  0 .33  

acryloni t r i l e  

Storage 0 .08 
Manufacture  0  
Raw mater ia l  0 .002 
Storage 0 .04 

benzene 

Solvent  658 
 
 
( source)  

repor ts  a t  rev iew meet ing  of  source  of  a i r  po l lu tan t  and rev ies  meet ing of  source  
of  a i r  po l lu tan t  comiss ioned  by Environment  Agency in  1996 

 
NOTE)  Accuracy of  the  emiss ion fac tor  i s  to  be fur ther  improved 
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4-3-2 Examples of emission factors of the gasoline in a storage tank into the 
atmosphere 

 
The following table l ists  the examples of emission factors of gasoline in a 
storage tank into the atmosphere.  Use those factors after converting the 
quantity using the vapor pressure of the specified substances stored.   
 

Fixed-roof  tank  
Volume 

(kL)  Acceptance  loss  
(kg/kL quant i ty  brought  in)  

 

－  1 .0   

Fixed-roof  tank Float ing  roof  tank 
Volume 

(kL)  Breathing  loss  
(kg/number of  days  for recept ion)

Discharge loss  
(kg/kL quant i ty  de l ivered)

100 14 .9  0 .010791 
200 23 .6  0 .007999 
300 30 .9  0 .006714 
400 37 .5  0 .005929 
500 43 .5  0 .005384 
600 49 .1  0 .004976 
700 54 .4  0 .004656 
800 59 .5  0 .004395 
900 64 .3  0 .004177 

1 ,000 69 .0  0 .003991 
2 ,000 109 .5  0 .002958 
3 ,000 143 .5  0 .002483 
4 ,000 173 .9  0 .002193 
5 ,000 201 .8  0 .001991 
6 ,000 227 .8  0 .001840 
7 ,000 252 .5  0 .001722 
8 ,000 276 .0  0 .001625 
9 ,000 298 .5  0 .001545 

10 ,000 320 .3  0 .001476 
12 ,000 361 .7  0 .001364 
14 ,000 400 .3  0 .001275 
16 ,000 438 .1  0 .001205 
18 ,000 473 .9  0 .001145 
20 ,000 508 .4  0 .001094 
22 ,000 541 .7  0 .001050 
24 ,000 574 .1  0 .001011 
26 ,000 605 .6  0 .000977 
28 ,000 636 .3  0 .000946 
30 ,000 666 .2  0 .000918 
35 ,000 738 .3  0 .000859 
40 ,000 807 .0  0 .000811 
45 ,000 872 .9  0 .000771 
50 ,000 936 .5  0 .000736 
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(cont’d)  

Fixed-roof  tank Float ing  roof  tank 
Volume 

(kL)  Breathing  loss  
(kg/number of  days  for recept ion)

Discharge loss  
(kg/kL quant i ty  de l ivered)

55,000 997 .9  0 .000707 
65 ,000 1115.4  0 .000658 
70 ,000 1172.0  0 .000637 
75 ,000 1227.1  0 .000618 
80 ,000 1281.1  0 .000601 
85 ,000 1333.9  0 .000586 
90 ,000 1385.8  0 .000571 
95 ,000 1436.6  0 .000558 

100 ,000 1486.5  0 .000546 
120 ,000 1673.6  0 .000505 
140 ,000 1860.4  0 .000472 

Gas stat ion  
(underground tank)  

 
Acceptance  loss  

(kg/kL quant i ty  brought  in)  
Refuel ing  loss  

(kg/kL quant i ty  o i l  fed)  
－  1 .08  1 .44 

 
 
( source)  

Inves t iga t ion in  genera l  re lease  of  hydrocarbons  commiss ioned  by Atmosphere  
Preserva t ion Bureau  of  Environmenta l  Agency in  March  1985.  (Calcu la ted  based  
on  Repor t  on research  survey of  to ta l  sys tem of  prevent ion of  hydrocarbon  
vapor iza t ion  in  o i l  indust ry  summarized by Agency of  Natura l  Resources  and  
Energy in  March  1975.)  

 
 
NOTES: 1.  As  for  chemical  subs tance  s torage  fac i l i t ies ,  conver t  the  above value  of  

gasol ine  by us ing the  ra t io  of  the  va lue  of  gaso l ine  vapor  pressure  (vapor  
pressure  of  spec i f ied  subs tance /vapor  pressure  of  gasol ine  420  mmHg 
(30  ℃ ) ) .  

2 .  Brea th ing  loss  of  s ta t ionary  roof  tank  wi th  pressure  vent  sha l l  be  1 .9  t imes  
the  above value  (by ac tua l  measurement  in  Chiba  Prefec tura l  Government)  

3 .  I f  vapor  re turn  fac i l i ty  i s  opera ted ,  mul t ip ly  the  above value  by [１00－
recovery  ra te  % (s tandard  va lue  85% i f  unknown)]÷100 
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4-3-3 Emission factors listed in manuals of each industry 
 
Manuals by types of industries created by industrial  organizations l ist  the 
emission factors,  which are shown below. 
Note that  even if  the name of the process is  the same, the factors may not be 
applied to different industries because raw materials and materials handled 
or other handling conditions may be different.  
 

Category of  business  Organizat ion Name Page  
l i s ted 

a）  Gas  s ta t ion  Pe t ro leum Associa t ion  of  Japan,  Japan  
Nat ional  Federa t ion  Pe t ro leum 
Commercia l  Associa t ions  

I I I -250 

b）  Automobi le  main tenance  
indus t ry 

Japan  Automobi le  Dealers  Associa t ion   
and  o thers  

I I I -251 

c）  Cleaning indus t ry Al l  Japan  Laundry & Dry-c leaning  
Associa t ion  

I I I -252 

d）  Indus t r ia l  c lean ing  indust ry  Japan  Indus t r ia l  Conference  on  
Cleaning 

I I I -254 

e）  Pa in t ing  indust ry Japan  Chemical  Indus t ry  Associa t ion  
and  o thers  

I I I -257 

f）  E lec t ropla t ing  indus t ry  Federa t ion  of  Elec t ropla t ing  Indus tyr  
Associa t ion  Japan and  o thers  

I I I -258 

g）  Fused z inc  p la t ing  indust ry Japan  Galvanizers  Associa t ion  I I I -259 
h）  Asbes tos  indus t ry Japan  Asbes tos  Associa t ion I I I -260 
i）  Cement  f iber  board  indus t ry  Cement  F iverboard  Indus t r ies  

Associa t ion  
I I I -261 

j）  Valve  manufactur ing indust ry Japan  Valve  Manufactures  Associa t ion I I I -262  
k）  Opt ica l  g lassware  

manufac tur ing  indus t ry  
Japan Opt ica l  Glass  Manufac tures  
Associa t ion  

I I I -264 

l）  Aluminum a l loy manufac tur ing  
indus t ry 

Japan  Aluminum Alloy Ref iners  
Associa t ion  

I I I -265 

m）  P ig  i ron  cas t ing  indust ry Japan  Cast  I ron  Foundry Associa t ion  
and  o thers  

I I I -267 

n）  Nonferrous  meta l  cas t ing  
indus t ry 

Japan  Non-ferrous  Al loy Cas t ing  
Associa t ion  

I I I -270 

o）  Die  cas t ing  indus t ry Japan  Diecas t ing  Associa t ion  I I I -271  
p）  Paper  indus t ry Japan  Paper  Associa t ion I I I -272 
q）  Meta l  thermal  t rea tment  

indus t ry 
Heat  Trea tment  Trade Associa t ion  of  
Japan 

I I I -273 

r）  Pa in t  manufac tur ing  indus t ry  Japan  Pain t  Manufac tures  Associa t ion I I I -274 
s）  Pr in t ing  ink  manufac tur ing  

indus t ry 
Japan  Pr in t ing  Ink  Makers  Associa t ion I I I -275 

t）  Reinforced  p las t ics  
manufac tur ing  indus t ry  

Japan Reinforced  Plas t ics  Socie ty  I I I -276 

u）  Auto  chemica l  manufac tur ing 
indus t ry 

Japan  Auto  Chemica l  Indus t ry  
Associa t ion  

I I I -279 

v）  F iber  board  manufac tur ing  
indus t ry 

Japan  Fiverboard  and Par t ic leboard  
Manufactures  Associa t ion 

I I I -280 
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a)  Emission factors at  gas station  
Content of specified substance in fuel oil  ( l iquid) handled at  gas station (Average value in the Industry)  

(Uni t :  wt%)  

 Premium 
Gasol ine  

Regular 
Gasol ine  Kerosene Light  Oi l  

Benzene 0 .51 0.64 0.01 0.00
Toluene 20 .8 9.1 0.1 0.03
Xylene 8 .5 6.1 1 .1 0.22
Ethyl  benzene 1 .7 1.4 0.3 0.04
1,  3 ,  5 - t r imethylbenzene 1 .1 0.9 0.7 0.13

 
 

Emission factors by specified art icle/specified substance at  gas station 

Process  
Raw materia l  
containing speci f ied 
substance 

Speci f ied  substance 
Emiss ion  fa c tor w hen  the  speci f ied  
ar t i c l e  or  speci f ied  subs tance  i s  un l oaded  
from a  tank  lorry  to  an  undergro und tank  
(a t  the  t ime  o f  acceptanc e )  

Emiss ion  fa c tor w hen  fue l ing  i s  
per formed  f rom a  measur ing  
machine  to  a  car  

Benzene 0 .0021277 0 .0026793 
Toluene 0 .0246417 0 .0310303 
Xylene 0 .0028771 0 .0036231 
Ethyl  benzene 0 .0006483 0 .0008164 

Premium gasol ine  

1 ,  3 ,  5 - t r imethylbenzen 0.0001204 0 .0001516 
Benzene 0 .0025759 0 .0032437 
Toluene 0 .0107540 0 .0135421 
Xylene 0 .0020498 0 .0025812 

Regular  gaso l ine  

Ethyl  benzene 0 .0005316 0 .0006694 

Oi l ing  

Kerosene Xylene 0 .0000009 0 .0000009 

NOTE)   The foregoing fac tors  can not  be  used a t  o ther  than  gas  s ta t ions .  
 
(Source  of  da ta)  Use  of  the  ac tua l  measurements  conducted  by the assoc ia t ion  of  indus t ry  or  the  member  en terpr ise  
(Reference)  Pe t ro leum Associa t ion  of  Japan,  Japan  Nat ional  Federa t ion  Pet ro leum Commercia l  Associa t ion ;  PRTR sys tem and  

Gas  s ta t ion  (March  2003)  
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b) Emission factors in automobile maintenance industry 

Emiss ion factor 
Process  

Raw materia l  
containing 
speci f ied  substance

Speci f ied 
substance 

Atmosphere Water area Waste 

1 LLC recovery/ f i l l ing  work  
( removal  of  coolan t  f rom a  
rad ia tor  and  f i l l ing  thereof )  

LLC Ethylene  g lycol   0 .05 1 )  0 .95 1 ) (Waste  o i l )  

2  Car  a ir-condi t ioner  main tenance  
work  ( removal  of  coolan t  f rom 
car  a i r-condi t ioner  and f i l l ing  
thereof  

Coolan t  CFC12 0 .0036 2 )  
kg /cour  a ir-  
condi t ioner  

  

Toluene 6% 3 )  3  Pain t ing  process  Pain t ,  th inner  
Xylene 

  
3% 3 )  

(Waste  
pa in t ,  was te  
th inner)  

 
1) The unit  is  the release (transfer)  to a handled quantity.  
 
2) The unit  is  the release (leakage) to the number of recovered (coolant f i l led) air-conditioners.  
 
3) The unit  is  a percentage content in the waste and waste thinner. 

 
 

NOTE)   The foregoing fac tors  can not  be  appl ied  to  ca tegor ies  o ther  than  au tomobi le  chemica l -a r t ic le  manufac tur ing  indus t ry.  
 
(Source  of  da ta)  Use  of  the  ac tua l  measurements  conducted  by the assoc ia t ion  of  indus t ry  or  the  member  en terpr ise  
 
(Reference)  Japan  smal l  and Medium Enterpr ise  Corpora t ion;  Calcula t ion manual  of  chemica l  subs tance  re lease  or  the  l ike  [ for  the  

indus t r ies  o ther  than the  chemical  indust ry]  au tomobi le  main tenance  indust ry,  Japan Automobi le  Dealers  Associa t ion ,  
Japan  AutoBody Repai r  Coopera t ive Associa t ions ,  Japan Automobi le  Serv ice  Promot ion  Associa t ion and o thers  
( January  2001)  
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c)  Emission factors in cleaning industry 
 

Emiss ion factor (waste)  

Dist i l la t ion s ludge (kg/kg)  3 )  

Process  
Raw materia l  
containing speci f ied 
substance 

Speci f ied  substance
Waste 
act ivated 
carbon 1 )

(%/t imes)

Fi l ter res idue  
(L/(kg/t imes)  t imes) Spin  d i sc  f i l t er

Dia tomaceo
us  ear th  
f i l ter  

Cartr idge -
ty pe  f i l ter  

Tetrachloroethylene 5  2  0 .008 0 .008 0 .004 
HCFC-225,  CFC-113 5 2  0 .002 0 .002 0 .002 

Dry c leaning so lvent  

Tr ich loroethane 5  2  0 .008 0 .0025 0 .005 
Dry c leaning  
de tergent  4 )  

Po lyoxyethylenea lky
l  e ther  

 2   

1  Dry c lean ing 
process  

Pet ro leum so lvent  Toluene ,  Xylene ,  
Ethylbenzene,  1 ,  3 ,  
5- t r imethylbenzene 

 2  0 .022 0 .022 0 .022 

 
 

1) The unit  is  an adsorption quantity to the weight of an activated carbon (per replacement of activated carbon) 
 
2) The unit  is  a remaining quanti ty (volume) per cleaning load (per f i l ter  replacement) 
 
3) The unit  is  a residue (mass) per annual cleaning load  
 
4) The specified substance of dry cleaning detergent is  calculated so that  the total  quanti ty equals to the transfer.  

 
 

(Source  of  da ta)  Waste  ac t iva ted  carbon ,  f i l te r  res idue:  se t  by  the  associa t ion  of  the  indust ry  (by  the  ac tual  measurement  va lues  
convent ional ly  adopted)  

 
Dis t i l l a t ion  s ludge:  Tet rach loroethylene:  Japan  Cleaning Environmenta l  Preservat ion  Center,  Pet ro leum so lvent  in  

te t rachloroe thylene  proper  use  manual :  Reference va lue  by IFI  
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Uni t :  g - re lease /kg-handled  quant i ty  

Emiss ion factor 4 )  
Process  

Raw materia l  
containing 
speci f ied 
substance 

Speci f ied  substance 
Water area  Waste 

(s ludge)  5 )  

Normal  chain  
a lkylbenzenesul fonic  ac id  
and  i t s  sa l t s  

0 .02 0 .001 

Polyoxyethylenealkyl  e ther  0 .02 0 .001 
Polyoxyethyleneoctylphenyl  
e ther  

0 .05 0 .2  

2  Laundry 
process  

Laundry 
de tergent  

Polyoxyethylenenonylphenyl  
e ther  

0 .05 0 .2  

 
 

4)  The unit  is  the ratio of release to the handled quantity 
 
5) Sludge generated by activated sludge treatment 
 
 
(Source  of  da ta)  Water  area  :  Environ.  Toxico l .  Chem.  Vol .17 ,  p1709-1710(1998)  

Sludge  :  Wat .  Res .  Vol .28  No.5 ,  p1131-1142 
 
NOTE)   The foregoing fac tors  can not  be  used in  indus t r ies  o ther  than c leaning indus t ry.  
 
(Reference)  Japan  Smal l  and medium Enterpr ise  Corpora t ion  Calcula t ion  manual  of  chemica l  subs tance  re lease  or  the  l ike  [ed i ted  for  

the  indus t r ies  o ther  than the  chemica l  indus t ry]  Cleaning  indus t ry:  Japan  Cleaning Environmenta l  Preserva t ion  Center  
( January  2001)  
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d) Emission factors in industrial  cleaning industry 
 

Percentage  content  in  waste  

Process  
Raw materia l  
containing 
speci f ied 
substance 

Speci f ied  substance Oil /detergent  percentage 
contents  in  waste  o i l   

(%) 

Act ivated 
carbon 
adsorpt ion 
quant i ty   

(kg/L)  

Equat ion to  calculate  the  
transfer in  a  waste  

Oi l - so lub le  o i l  
con ten t  1 )  

0 . 7  Wa te r- ty pe  
de te rgen t  

2 -aminoe thano l ,  Nor ma l  
cha in  
a lky lbenzenesu l fon ic  
ac id  and  i t s  s a l t s  o r  t he  
l i ke  

Wate r- so lub le  o i l  
con ten t  1 )  

4 . 8  

 C leaned  was te  l i qu id  quan t i ty  ×   
( 1  -  o i l  pe rcen tage  con ten t  ÷  100 )  ×   
spec i f ied  su bs t ance  pe rcen tage  con ten t  o f  
de t e rgen t  ÷  100  

Di s so lved  po l lu t an t  5 .0  Quas i -wa te r  t y pe  
de te rgen t  

E thy leneg ly co lmono met
hy l  e the r,  
hy leneg ly co lmonoe thy l  
e the r  o r  t he  l i ke  De te rgen t  i n  was t e  

r i n se  l i qu id  2 )  
5 . 0  

0 .0225  3 )  Cleaned  was te  l iqu id  ×  (1  -  d isso lved 
pol lu tan t  percentage  conten t  ÷  100)  ×  
spec i f ied  subs tance  percentage content  
of  de tergent  ÷  100＋waste  r inse  l iqu id  
quant i ty  ×  (de tergent  percentage  content  
of  de tergent  in  was te  r inse  l iqu id  ÷  100)  
×  spec i f ied subs tance  percentage  content  
of  de tergent  ÷  100 +  waste  ac t iva ted 
carbon ×  de tergent  adsorp t ion  quant i ty  ×  
spec i f ied  subs tance  percentage content  
of  de tergent  

Di s so lved  o i l  i n  
was t e  l i qu id  o f  s t eam 
t ank  1 )  

20  

Degreas ing  
wash ing  
p rocess  

Ch lo ro  f luo ro  
so lven t  

D ich lo romwt hane ,  
Tr i ch lo roe thy lene ,  
Te t rach lo roe thy lene ,  
HCFC-225 ,  HFE,  HFC Dis so lved  o i l  i n  

was t e  l i qu id  o f  
d i s t i l l e r  1 )  

50  

Sa tu ra t ed  
su r f ace  
cove rage   
×  0 . 1  

Cleaned  was te  l iqu id  ×  (1  -  de tergent  
percentage  content  in  was te  l iqu id  ÷  
100)  



III - 255 

(cont’d)  

Percentage  content  in  waste  

Process  
Raw materia l  
containing 
speci f ied 
substance 

Speci f ied  substance Oil /detergent  percentage 
contents  in  waste  o i l   

(%) 

Act ivated 
carbon 
adsorpt ion 
quant i ty   

(kg/L)  

Equat ion to  calculate  the  
transfer in  a  waste  

Dete rgen t  pe rcen tage  
con ten t  i n  was t e  
l i qu id  (wi th  vacuum 
d i s t i l l a t i on  
r egene ra to r )  2 )  

75 (4 .5 )  Degreas ing  
wash ing  
p rocess  

hy droca rbon  
ty pe  so lven t  

To luene ,  Xy lene ,  
E thy lbenzene ,  1 ,  3 ,  
5 - t r ime thy lbenzene  o r  
t he  l i ke  

De te rgen t  pe rcen tage  
con ten t  i n  was t e  
l i qu id  (wi thou t  
vacuum d i s t i l l a t i on  
r egene ra to r )  2 )  

95 (9 .0 )  

Sa tu ra t ed  
su r f ace  
cove rage  ×  
0 .1  

Cleaned  was te  l iqu id  ×  (1  -  de tergent  
percentage  content  in  was te  l iqu id  ÷  
100)  ×  spec i f ied  subs tance percentage 
content  of  de tergent÷100 

 
1) The unit  is  a oil  percentage content in waste oil .  
 
2) The unit  is  detergent percentage content % in waste l iquid (In the parenthesis of the hydrocarbon-type solvent is  

1,3,5-trimethylbenzene percentage content % in the detergent in the waste l iquid).  
 
3) The unit  is  the detergent adsorption quantity/activated carbon )  kg/L).  
 
 
NOTE)  The  foregoing  fac tors  can be  used  even  for  a  type  of  bus iness  o ther  than  the indus t r ia l  c leaning indus t ry  i f  the  same process  i s  

adopted .  
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Activated carbon adsorption quantity of specified substance in detergent 
 

(g /kg-ac t iva ted  carbon)  

Adsorpt ion equi l ibr ium concentrat ion (ppm) 
Speci f ied  Substance 

10 50 100 500 1000 

Dichloromethane 25 ⎯  66  ⎯  159 
Tr ich loroethylene  199 ⎯  332 ⎯  494 
Tetrach loroethylene 392 ⎯  547 ⎯  694 
t rans-1 ,  2-d ich loroe thylene 69 ⎯  143 ⎯  262 

HCFC-141b ⎯  90 130 230 300 
HFE ⎯  330 390 540 620 

*   The  foregoing data  are  a t  20  to  25  °C.  
 
 
NOTE)  The  foregoing  fac tors  can be  used  even  for  a  type  of  bus iness  o ther  than  the indus t r ia l  c leaning indus t ry  i f  the  same process  i s  

adopted .  
 
(Source  of  da ta)  Use  of  the  ac tua l  measurements  conducted  by the assoc ia t ion  of  the  indus t ry  and  i t s  member  en terpr ise  
(Reference)  Japan  Smal l  and Medium Enterpr ise  Corpora t ion;  Calcula t ion manual  of  chemica l  subs tance  re lease  or  the  l ike  [ed i ted 

for  the  indus t r ies  o ther  than  the  chemica l  indust ry]  Indus t r ia l  c leaning  indus t ry,  Japan  Indus t r ia l  Conference on  
Cleaning (January  2001)  
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e)  Emission factors in painting industry 
 

Uni t  :  % (percentage  conten t  in  waste)  

Waste 

Waste c irculated l iquid 
Process  

Raw materia l  
containing 
speci f ied 
substance 

Speci f ied  substance Paint  
scum Water 

washing  
booth 

Oil  booth 

Pain t ing Pain t  Solvent  components   
( to luene ,  xylene  or  the  l ike)  

0 .2  0 .01 0 .1  

 
NOTE)   The foregoing fac tors  can be used  for  a l l  pa in t ing  processes .   
 
 
(Source  of  da ta)  Se t  f rom the  ac tua l ly  measured  va lues  
(Reference)  Japan  Smal l  and Medium Enterpr ise  Corpora t ion ;  Calcu la t ion  manual  i f  chemical  subs tance  re lease  or  the  l ike  [ed i ted 

for  the  chemica l  indus t ry]  Pa in t ing process ,  Japan  Flu id  Power  Associa t ion ,  Japan High  Grade Cas t  I ron Associa t ion ,  
Japan  Cons t ruc t ion  Equipment  Manufac turers  Associa t ion ,  Elec t ronic  Indus t r ies  Associa t ion  of  Japan,  The sh ipbui lders’ 
Associa t ion  of  Japan,  Japan  Auto  Par ts  Indus t r ies  Associa t ion ,  Japan Automobi le  Manufac turers  Associa t ion ,  Inc . ,  Japan  
Pain t  Manufacturers  Associa t ion ,  Japan  Indus t r ia l  Pain t ing Coopera t ive Federa t ion ,   Japan  Chemica l  Indus t ry  
Associa t ion  (January  2001)  
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f)  Emission factors in electroplating industry 
 

Uni t :  - (Transfer  to  handled  quant i ty )  

Emiss ion factor  
Process  

Raw materia l  
containing speci f ied 
substance 

Speci f ied  substance 
Waste 1 )  

1 (Chromium (VI)  compound)   
 
decora t ive  chromium pla t ing  
hard  chromium pla t ing  
Chromate  t r ea tment  

Pla t ing  l iqu id  
Chromate  l iqu id  

Chrome and  chromium ( I I I )  compound 2 )  0 .3  (Sludge)  

2  (Chromium (I I I )  compound)  
 
decora t ive  chromium pla t ing  
hard  chromium pla t ing  
Chromate  t r ea tment  

Pla t ing  l iqu id  
Chromate  l iqu id  

Chrome and chromium ( I I I )  compound   

3 Elec t ro lyt ic  n icke l  and  n icke l  
a l loy  p la t ing  
Elec t ro less  n icke l  p la t ing 

Pla t ing  l iqu id  
Nickel  ca thode 

Nickel  compound  
(Nickel  su l fa te ,  n ickel  ch lor ide ,  n ickel  su l famate)

  

4 Lead p la t ing  
Lead a l loy  p la t ing  

Pla t ing  l iqu id  
Lead/ lead  a l loy  ca thode 

Lead and i t s  compounds   
( lead  f luorobora te ,  su l fon ic  ac id-s t ra in  lead  
compounds)  

  

 
1) The value can be used only if  a coagulating sedimentation device is  installed as a waste water clarification device.  
 
2) A plating l iquid/chromate l iquid containing chromic acid anhydride and sodium dichromate are used. However,  as 

they are existent in the form of chromium (III)  compound in the sludge,  calculate the quanti ty of chromium and 
chromium (III)  compound in waste by multiplying the value converted into the quanti ty of chrome by the factor.  

 
NOTE)   The foregoing fac tors  can not  be  used in  a  type  of  bus iness  o ther  than  e lec t rop la t ing indus t ry.  
 
(Source  of  da ta)  Use  of  the  ac tua l  measurements  conducted  by the assoc ia t ion  of  the  indus t ry  and  a  member  en terpr ise   
(Reference)  Japan  Smal l  and Medium Enterpr ises  Corpora t ion ;  Calcu la t ion  manual  of  chemical  subs tance  re lease  or  the  l ike  [ed i ted  

for  the  indus t r ies  o ther  than  the  chemica l  indust ry]  Elec t rop la t ing  indust ry,  Federa t ion  of  Elec t ro  Pla t ing  Indus t ry  
Associa t ion ,  Japan  ( rev ised  in  Apr i l  2002)  
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g) Emission factors in fused zinc plating industry 
 

Emiss ion factor 

Atmosphere Waste  3 )  

Process  

Raw 
materia l  
containing 
speci f ied 
substance 

Speci f ied 
substance Emiss ion 

from a  local  
emiss ion 1 )  

Emiss ion 
from a  
l iquid 
surface  1 )  

Emiss ion 
from a  dust  
co l lect ing  
device  2 )  

Dross  Dust  Col lected 
dust  S ludge 

Remarks 

1 Flux  
t rea tment  
process  

Flux  agent  Water-so luble  
compounds  of  
z inc  (z inc  
chlor ide)  

1  mg/Nm3  1  mg/Nm3  0 .034%  0 .12% 0.034% 0.004%  

2  0 .98% 4.51% 2.46% 0.14% Big  
ar t ic le-p la t
ing  fac tory  

 

Fused z inc  
p la t ing  
process  

Pig  lead  Lead and i t s  
compounds  

  2 .46% 

1.00% 5.55% 3.33% 0.22% Smal l  
a r t ic le-p la t
ing  fac tory  

3  Pick l ing  
process  

Acid  for  
c leaning 

hydrogen  
f luor ide  and 
i t s  water-  
so luble  sa l t s  
(hydrof luor ic  
ac id)  

0 .8  cm3 /Nm3 0.3  cm3 /Nm3    

1)  The unit  is  the concentration in the exhaust gas.  
 
2) The unit  is  the composit ion of the collected dust  which is  not scavenged by the dust  collecting device and is 

exhausted outside.  
 
3) The unit  is  the percentage content in the waste. 

 
(Source  of  da ta)  The  loca l  emiss ion  of  the  water-so luble  compound of  z inc  and  i t s  emiss ion f rom a  l iqu id  sur face :  the  recommended va lue  

of  the  a l lowable  concentra t ion  of  z inc ch lor ide  in  the  working  environment  of  ACGIH 
Other  than  the foregoing:  The  ar i thmet ic  average of  the  measured  va lues  conducted  by the  severa l  member  en terpr ises  in  
the  associa t ion  of  the  indust ry  

(Reference)  Japan  Smal l  and medium Enterpr ises  Corpora t ion ;  Calcu la t ion  manual  of  chemical  subs tance  re lease  or  the  l ike  [ed i ted  for  
the  indus t r ies  o ther  than the  chemica l  indus t ry]  Fused  z inc  p la t ing indus t ry,  Japan Galvanizers  Associa t ion  (January  2001)   
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h) Emission factors in asbestos industry 
 

Emiss ion factor 

The atmosphere  1 )  Waste  2 )  

Process  
Raw materia l  
containing 
speci f ied 
substance 

Speci f ied 
substance 

In case  of  a  
dust  co l lector 
with  a  bag 
opening and 
blending 

In case  of  dust  
col lectors  other 
than the  dust  
co l lector with  a  
bag opening and 
blending 

(Remaining 
quant i ty  to  be 
disposed of  in  the  
raw asbestos  bag)

Manufactur ing  
process  of  asbes tos-
conta ined  ar t ic le  

Raw asbes tos  Asbes tos  0 .001  mg/Nm3  0 .002  mg/Nm 3  0 .008  g /kg  

 
1) The unit  is  the concentration in the exhaust gas.  
 
2) The unit  is  the quantity of the asbesto residue/handled quantity  

( the residue asbestos of 0.4 g/raw asbestos bag of 50 kg) 
 
 
(Source  of  da ta)  Exper iment  resu l ts  conducted  by the  assoc ia t ion of  the  indus t ry  
(Reference)  Japan  Smal l  and Medium Enterpr ises  Corpora t ion ;  Calcu la t ion  manual  of  chemical  subs tance  re lease  or  the  l ike  [ed i ted  

for  the  indus t r ies  o ther  than  the  chemica l  indus t ry]  Asbes to  indus t ry,  Japan  Asbes tos  Associa t ion  (January  2001)  
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i)  Emission factors in cement fiber board industry 
 

Emiss ion factor 

The atmosphere  1 )  Waste 2 )  

Process  

Raw 
materia l  
containing 
speci f ied 
substance 

Speci f ied  substance In case  of  a  dust  
co l lector with  a  
bag opening and 
blending 

In case  of  dust  
co l lectors  other 
than the  dust  
co l lector with  a  
bag opening and 
blending 

(Remaining 
quant i ty  to  be 
disposed of  in  
the  raw asbestos  
bag)  

S ludge 

1 Manufactur ing  
process  of  
asbes tos-conta i
ned  ar t ic le  

Raw asbes to  Asbes tos  0 .001  mg/Nm3 0.002  mg/Nm3 0.008  g /kg  2 )  0 .15  _ 3 )  

2  Laminate  
process  

Adhes ive Toluene ,  Xylene ,  
n-butyl=benzyl  phtha la te ,  
d i-n-buty l  ph tha la te ,  
d i-n-octy l  phta la te  

 12  g /kg  4 )   

 
1)  The unit  is  the concentration in the exhaust gas.  
 
2) The unit  is  the remaining quantity of asbestos/handled quantity (asbestos quantity of 0.4 g/raw asbestos bag of  

50 kg).  
 
3) The ratio of the asbestos percentage content in the sludge to the asbestos percentage content in the raw material  
 
4) The unit  is  the remaining quantity of the adhesive/handled quanti ty (adhesive quantity of 240 g/adhesive container of 

20 kg).  
 
NOTE)   The foregoing fac tors  can not  be  used in  the  indus t r ies  o ther  than the  cement  f iber  board  indus t ry.  
 
(Source  of  da ta)  The  remain ing  quant i t ies  of  the  asbes tos  in  the  s ludge  and of  the  adhes ive  components  in  the  conta iner ;   accord ing  to  

the  ac tual  measurements  conducted  by the  member  es tab l i shment  in  the  indust r ia l  associa t ion  
(Reference)  Data  o ther  than  the  foregoing;  Calcu la t ion  manual  of  chemical  subs tance  re lease  or  the  l ike  [ed i ted  for  the  indust r ies  

o ther  than  the chemica l  indus t ry]  Cement  f iber  board  indus t ry,  Cement  F iber  Board Indus t r ia l  Assoc ia t ion ( January  
2001)  

 



III - 262 

j)  Emission factors in valve manufacturing industry 
 

Uni t :  -  (Release /handled quant i ty)  

Emiss ion factor or the  
l ike  

Process  
Raw materia l  
containing speci f ied 
substance 

Speci f ied  substance
The 

atmosphere  
Water 
area 

Selen ium and  i t s  
compounds   
(meta l  se len ium)  

0 .001 0  Bronze  
cas t ing  
mater ia l  

Lead and i t s  
compounds   
(meta l  lead)  

0 .001 0  

Brass  
cas t ing  
mater ia l  

Lead and i t s  
compounds   
(meta l  lead)  

0 .00005 0  

Manganese  and i t s  
compounds   
(meta l  manganese)  

0 .0001 0  

Chromium and  i t s  
compounds   
(meta l  chromium) 

0 .0001 0  

Molybdenum and i t s  
compounds   
(meta l  molybdenum) 

0 .0001 0  

1  Disso lu t ion  
process  

Raw 
mater ia l  

I ron  
cas t ing  
mater ia l  

Nickel  0 .0001 0  
Aceta ldehyde 0 .005 0  
Formaldehyde 0 .005 0  
Xylene 0 .005 0  

2  Cas t ing  
process  

Bond of  cas t ing/  
core  sand  
(phenol  res in ,  furan  
res in)  

Phenol  0 .005 0  
3  Degreas ing/

washing  
process  

Degreas ing/  
washing  agent  

Dich loromethane 0 .8  0  

Chromium (VI)  
compound 

0  0  

Chromium and  
chromium ( I I I )  
compound 

0  0 .001 

Chromium 
pla t ing  

Boron  and  i t s  
compounds  

0  0 .004 

Nickel  
p la t ing  

Nickel  compounds  0  0 .0006

4 Pla t ing  
process  1 )  

P la t ing  
l iqu id  

Copper  
p la t ing  

Water-so luble  copper  
sa l t s  

0  0 .0006

5 Assembl ing  
process  2 )  

Adhesive  so lvent  Toluene 1  0  

Toluene 1  0  6  Pain t ing  
process  3 )  

Pa in t ing  so lvent  
Xylene 0 .7  0  

 
1)  Since the release of the plating treatment l iquid to the air  is  almost 

zero,  0 is  assumed for air  emission factor.  If  the waste l iquid 
containing hexavalent chromium compound is reduced and the 
coagulating sedimentation of the compound is performed, calculate 
the quantity separately from those of hexavalent chromium compound 
since chromium compounds other than hexavalent chromium 
compounds are generated as sludge.  
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2) Since the release of toluene to water area and transfer of toluene to 
waste are almost zero,  0 is  assumed as the emission factor to water 
and waste emission factor.  

 
3) Since the releases of toluene and xylene to the water area are almost 

zero,  0 is  assumed as the emission factor to water.  
 
 

NOTE)  The  foregoing  fac tors  can not  be  used in  the  indus t r ies  o ther  than  the  va lve  
manufac tur ing  indus t ry.  

 
(Source  of  da ta)  F indings  by  the assoc ia t ion of  the  indus t ry  (December  2000)  
(Reference)  Japan  smal l  and Medium Enterpr ises  Corpora t ion;  Calcula t ion  

manual  of  chemica l  subs tance  or  the  l ike  [ed i ted  for  the  indus t r ies  
o ther  than  the chemica l  indus t ry]  Valve  manufac tur ing  indus t ry,  
Japan  Valve  Manufac turers  Associa t ion  (January  2001)  
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k) Emission factors in optical  glassware manufacturing industry 
 

Uni t :  % ( re lease /handled  quant i ty)  

Emiss ion factor※  

Waste 
Process  

Raw materia l  
containing 
speci f ied 
substance 

Speci f ied  substance 
Air Water Col lected 

dust  
Wastewater-
treated 
s ludge 

Waste 
l iquid 

1 Arsenic  and  i t s  compounds ,  
hydrogen  f luor ide  and  i t s  
water-so luble  sa l t s  

0 .21 0 .0075 0.66 0 .0425 

 Boron  and  i t s  compounds  0 .14 0 .0075 0.73 0 .0425 
 Lead and  i t s  compounds  0 .07 0 .0005 0.80 0 .0495 
 Ant imony and  i t s  compounds 0.07 0 .0075 0.80 0 .0425 
 

Blending  
process  +  
d isso lu t ion 
process  

Other  speci f ied  subs tances  0 .07 0 .0025 0.80 0 .0475 

 

Compounds  of  meta ls  or  the  
l ike  (o ther  than  lead  and i t s  
compounds)  

0 .0025 0.0975 2 Gr inding/  
po l ish ing 

Raw mater ia l  
(op t ica l  g lass)  

Lead and i t s  compounds 

 

0 .0005

 

0 .0995 

3～5 

 
* The above emission factor to air  applies only when a dust  collector is  installed and that  to the water applies when a 

wastewater purification equipment is  installed. 
 
 
NOTE)  The  foregoing  fac tors  can be  used  even  in  the  indus t r ies  o ther  than the  op t ica l  g lass  ar t ic le  manufactur ing  indust ry  i f  the  same 

k ind of  process  i s  adopted .  
 
(Source  of  da ta)  Accord ing  to  the  ac tua l  measurements  conducted by the  associa t ion  of  the  indus t ry  or  i t s  member  en terpr ise  (Values  in  

exper iences  based  on  the  ac tua l ly  measured  va lues)  
(Reference)  Japan Opt ica l  Glass  Manufac turers  Associa t ion ;   Calcu la t ion  manual  of  PRTR re lease / t ransfer  as  appl ied  to  op t ica l  

g lass  raw mater ia l s  ( January  2002)  
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l )  Emission factors in aluminum alloy manufacturing industry 
 

Uni t :  g -Release/kg-handled  quant i ty  

Emiss ion factor 

Waste Process  Speci f ied substance Raw materia l  used Manufactured art ic le  
Air 1 )  

Dust  2 )  Dross  3 )  

Antimony and  i t s  
compounds  

Meta l  an t imony ingot Aluminum-10% ant imony 0 .001 0 30 

Chromium and  chromium 
(I I I )  compound 

Meta l  chromium piece  Aluminum-5% chromium 0 0.0006 15 

Meta l  n icke l  p la te  4 )  AC8A.2 0 0 3 .5 Nickel  
Meta l  n icke l  p iece  5 )  AC8A.2 -  0 .005 11 

Beryl l ium and  i t s  
compound 

Aluminum-2.5% 
beryl l ium ingot  

AC7A.1 0 09 )  0  

Boron  and  i t s  compound KBF 4  powder  Aluminum-4% boron 0 .08 0.002 3.5 
Meta l  manganese p iece  
6 )  

Aluminum-10% manganese  0 0 .03 15 

Aluminum-10% 
manganese  ingot  7 )  

AD3.1 -  0 .08 16 

Disso lu t ion  
process  

Manganese  and i t s  
compound  

Aluminum can (UBC)  8 ) Can Source  meta l  (RSI)   0 .63 0.20 77 
 
1) When a bag fi l ter-type dust  collector is  installed. 
 
2) A pattern may vary depending on the surface condition of a material  used and an addit ion method. 
 
3) Varies depending on the quantity of dross generated and the content of aluminum alloy in the dross.  
 
4) Example of raw material;  Metal  nickel plate,  aluminum-nickel ingot 
 
5) Example of raw material;  Metal  nickel piece 
 
6) Example of raw material;  Metal  manganese piece 
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7) Example of raw material;  Aluminum-manganese ingot 
 
8) Manganese in the raw material  (Referential  data) 
 
9) Dross is  not generated after an aluminum-beryll ium ingot is  added. 
 
 
NOTE)  The  foregoing  fac tors  can  be  used  even  in  the  indus t r ies  o ther  than the  a luminum al loy  manufactur ing indust ry  i f  the  same k ind of  

process  i s  adopted .  
 
(Source  of  da ta)  Resul ts  of  the  ac tual  measurements  conducted  by the  associa t ion  of  the  indust ry  (November  to  December  2000 to  

November  to  December  2001)  
(Reference)  Japan  Smal l  and Medium Enterpr ises  Corpora t ion ;  Calcu la t ion  manual  of  chemical  subs tance  re lease  or  the  l ike  [ed i ted  

for  the  indus t r ies  o ther  than  the  chemica l  indust ry]  Aluminum al loy  manufactur ing indus t ry,  Japan  Aluminum Alloy 
Ref iners  Associa t ion ( rev ised  in  May 2002)  
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m) Emission factors in pig iron casting industry 
 

Uni t :  -  (Release /handled  quant i ty)  

Emiss ion factor 

Finished art ic le  Waste 
Process  

Raw materia l  
containing 
speci f ied 
substance 

Speci f ied  substance 
Cupola  

disso lut ion
Induct ion 

furnace  
disso lut ion

Air Cupola  
disso lut ion

Induct ion 
furnace  

disso lut ion 

Manganese  and i t s  
compounds  (manganese)  

80 98 0  20 2  

Chromium and  chromium 
(I I I )  compound (chromium)  

85 98 0  15 2  

1  Prepara t ion  
agent  

Molybdenum and i t s  
compounds  

95 100 0  5  0  

Sphero id iz ing  
agent  

Nickel  100 100 0  0  0  

Disso lu t ion  

Inoculant  Bar ium and i t s  compounds  
(bar ium)  

0  0  0  100 100 

 
NOTE)  S ince  bar ium is  used for  forg ing  process ,  the  same fac tor  appl ies  bo th  for  cupola  d isso lu t ion  and induct ion  furnace  d isso lu t ion .  

S ince  the  subs tance  i s  f loa ted  as  an  oxide  f i r s t ,  se t t led ,  becomes  deposi ted  dus t ,  and  then  re leased as  waste  in  any cases ,  0  is  
assumed as  a i r  emiss ion fac tor.    

 



III - 268 

(cont’d)  

Emiss ion factor 
Process  

Raw materia l  
containing 
speci f ied 
substance 

Speci f ied  substance 
Finished art ic le  The 

atmosphere Waste 

Resin  bond Phenol  0  0  0  2  Cas t ing  
process  Resin  hardener  1 ,3 ,5- t r imethylbenzene 0  100 0  

 
NOTE) Since  the  phenol  conta ined  in  phenol  res in  and the  bond of  the  co ld  box  is  a lmost  conver ted  in to  ure thane res in  by hardening  

reac t ion ,  the  remain ing  quant i ty  i s  cons idered  very  l i t t l e  and  0  i s  assumed as  the  emiss ion  fac tor  of  the  subs tance  to  be d ischarged  
as  a  was te .  
S ince  1 ,3 ,5- t r imethylbenzene  conta ined  in  phenol  res in  and the  hardener  of  the  co ld  box  is  used  as  a  so lvent ,  100  is  assumed as  
the  a i r  emiss ion  fac tor.  
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(cont’d)  

 Emiss ion factor 
 Finished art ic le  Waste 
 

Process  
Raw materia l  
containing 
speci f ied 
substance 

Speci f ied  substance Paint ing method 
B i g  

a r t i c l e
M i d d l e  
a r t i c l e  

S ma l l  
a r t i c l e

Air B i g  
a r t i c l e

M i d d l e  
a r t i c l e  

S ma l l  
a r t i c l e  

3  Solvent  Toluene,  Xylene  0  0  0  100 0  0  0  
 Dipping  pa in t ing －  80  80 0  －  20  20 
 Spray pa in t ing  (a i r  gun)  40 35 30 0  60 65 70 
 Spray pa in t ing   

(a i r less  gun)  
60 55 50 0  40 45 50 

 Air  e lec t ros ta t ic  pa in t ing  －  60  50 0  －  40  50 
 

Pain t ing  
process  Pa in t  Ethyleneglycolmono

ethyle ther  ace ta te ,  
Chromium and  
chromium ( I I I )  
compound,  Lead and 
i t s  compounds  

Air less  e lec t ros ta t ic  
pa in t ing 

－  70  65 0  －  30  35 

* Example of big casting ;  Bed of machine tool,  Frame of printing press,  Vessel  engine 
Example of middle casting ;  Engine parts for automobile,  transmission case,  hydraulic valve 
Example of small  casting ;  Cast  art icle for electric appliance,  joint  parts  or the l ike 

 
NOTE)  The  foregoing  fac tors  can not  be  used in  the  indus t r ies  o ther  than  the  p ig  i ron  cas t ing indus t ry.  
 
(Source  of  da ta)  According  to  the  ac tua l  measurements  conducted  by the  associa t ion  of  the  indust ry 
(Reference)  Japan  Smal l  and Medium Enterpr ises  Corpora t ion ;  Calcu la t ion  manual  of  chemical  subs tance  re lease  or  the  l ike  [ed i ted  

for  the  indus t r ies  o ther  than  the  chemica l  indust ry]  Japan  Cas t  I ron Foundry Associa t ion ,  Japan  Mal leable  Cas t  I ron 
Associa t ion ,  Japan  High Grade  Cas t  I ron  Associa t ion  (January  2001)  
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n) Emission factors in nonferrous metal  casting industry 
 

Uni t :  -  (Conten t  in  waste /conten t  in  raw mater ia l )  

Waste factor 
Process  Raw materia l  conta ining  

speci f ied substance  Speci f ied  substance 
Slag Dust  

Bronze cas t ing  or  the  l ike Lead and  i t s  compounds  (meta l  lead)  0 .3  0 .6  
Nickel  0 .8  0 .4  Aluminum-bronze  cas t ing  

0 .9  0 .7  

Disso lu t ion  
process  

Cas t ing  
mater ia l  

High s t rength  brass  
cas t ing  or  the  l ike  

Manganese  and  i t s  compounds  (meta l  
manganese)  1 .0  0 .2  

 
(Source  of  da ta)  Analyt ica l  r esu l t s  by  average  fac tor ies  
(Reference)  Japan  Smal l  and Medium Enterpr ises  Corpora t ion ;  Calcu la t ion  manual  of  chemical  subs tance  re lease  or  the  l ike  [ed i ted  

for  the  indus t r ies  o ther  than  the  chemica l  indus t ry]  Nonfer rous  meta l  cas t ing  indus t ry,  Japan  Nonfer rous  Meta l  Cas t ing  
Associa t ion  (January  2001)  



III - 271 

o) Emission factors in die casting industry 
 

Emiss ion factor 
Process  

Raw materia l  
containing 
speci f ied 
substance 

Speci f ied substance Molten a l loy  The  
a tmosphere  1 )

Waste  
(Slag)  2 )  

Source  meta l  
component  

Beryl l ium and  i t s  compounds 
(meta l  bery l l ium)  

Zinc  a l loy 0 .0063 6 .5 

Water-so luble  compounds  of  
z inc  (z inc  chlor ide)  

Zinc  a l loy 0 .55 

Aluminum a l loy  
(Reverbera tory  furnace)

0 .02 

Disso lu t ion /  
ho ld ing  
furnace  

F lux  component  

Hydrogen  f luor ide  and  i t s  
water-so luble  sa l t s  (hydrogen  
f luor ide)  Aluminum a l loy  

(Crucib le  furnace)  
0 .0015 

 

 
1)  The unit  is  the ratio of release to handled quantity. 
 
2) The unit  is  the ratio of the beryll ium concentration in the slag to that  of the molten Source metal  of beryll ium. 
 
 
NOTE) The foregoing  fac tors  can not  be  used in  the  indus t r ies  o ther  than  the  d ie  cas t ing indus t ry.  
 
(Source  of  da ta)  

Set  f rom the  ac tual ly  measured  values  conducted  by the  associa t ion  of  the  indust ry.  
(Reference)  

Japan  Smal l  and Medium Enterpr ises  Corpora t ion ;  Calcu la t ion  manual  of  chemical  subs tance  re lease  or  the  l ike  [ed i ted  for  the  
indus t r ies  o ther  than the  chemical  indust ry]  Die  cas t ing  indust ry,  Japan Die  Cast ing Associa t ion  ( January  2001)  
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p) Emission factors in paper industry 
 

Uni t :   % ( re lease  or  the  l ike /handled  quant i ty)  

 Emiss ion factor 

 
Process  

Raw materia l  
containing 
speci f ied 
substance 

Speci f ied 
substance Air Water

Removed and 
treated quant i ty  by  
wastewater 
treatment  
(act ivated s ludge)  

Generated quant i ty   
(handled quant i ty)  

1 Kraf t  pu lp  
b leaching  
process  1 )  

(By-product )  Chloroform 75 7 .5  17 .5  [87 .8  ×  ch lor ine  addi t ion  
ra te  (%)  –  92.7]  +   
[401  ×  hypo  addi t ion  ra te  
(%)  –15]  2 )  

2  Paper /  
pa in t ing  
process  

Ant isep t ic  agent ,  
so lvent  o f  s l ime 
contro l l ing agent  

N,  N-dimethylfor-
maldehyde 

0 .5  95 .1  4 .4   

 
1)  When a cleaning tower is  installed before the wastewater treatment process 
 
2) The unit  is  g-generated quantity/t-pulp treated quantity.  

 
 

NOTE)   The foregoing fac tors  can not  be  used in  the  indus t r ies  o ther  than the  paper  indus t ry.  
 
(Source  of  da ta)  

Genera ted  quant i ty  of  ch loroform;  Trade  journa l  of  Japan  Technica l  Associa t ion of  the  Pulp  and  Paper  Indus t ry  53  (10)  998  to  
104  (1999)  
Removal  and t rea tment  e ff ic iency of  ac t iva ted  s ludge by N,N-dimethyl formaldehyde;  Lis t  of  ex is t ing chemica l  subs tance safe ty  
da ta  pursuant  to  Law Concern ing  the Examinat ion and  Regula t ion  of  Manufac ture ,  e tc .  o f  Chemica l  Subs tances  publ ished  by 
Japan  Chemica l  Indus t ry  Ecology-Toxicology & Informat ion  Center  (1992)  
Other  than  the foregoing;  According to  the  ac tua l ly  measured  va lues  conducted  by the  associa t ion  of  the  indust ry  or  i t s  member  
enterpr ise  

(Reference)  
Japan  Smal l  and Medium Enterpr ises  Corpora t ion ;  Calcu la t ion  manual  of  chemical  subs tance  re lease  or  the  l ike  [ed i ted  for  the  
indus t r ies  o ther  than the  chemica l  indus t ry]  Paper  indus t ry,  Japan  Paper  Associa t ion  (January  2001)  
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q) Emission factors in metal  thermal treatment industry 
 

Content  of  chlorinated 
organic  so lvent  in  
waste  o i l  (－ )  

Process  
Raw materia l  
containing 
speci f ied 
substance 

Speci f ied  substance With a  
so lvent  
recovery 
device  

Without  a  
so lvent  
recovery  
device  

Degreas ing/  
s team washing  process

Degreas ing/washin
g agent  

Dich loromethane 
Tetrachloroe thylene 
Tr ich loroe thylene 

0 .40 0 .75 

NOTE) The foregoing  fac tors  can be  used  even  in  the  indus t r ies  o ther  than the  meta l  thermal  t rea tment  indust ry  i f  the  same k ind of  
process  i s  adopted .   

 
 

(Source  of  da ta)  
Japan  Smal l  and Medium Enterpr ises  Corpora t ion ;   Achievement  manual  of  se l f -managed  p lan on  ch lor ina ted  organic  so lvent  in  
meta l  washing 

(Reference)  
Japan  Smal l  and Medium Enterpr ises  Corpora t ion ;  Calcu la t ion  manual  of  chemical  subs tance  re lease  or  the  l ike  [ed i ted  for  the  
indus t r ies  o ther  than the  chemical  indust ry]  Meta l  thermal  t rea tment  indust ry,  Nihonkinzokunetsushor ikougyoukai  (January  2001)  
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r)  Emission factors or the l ike in paint  manufacturing industry 
 

Uni t :   % ( re lease /handled  quant i ty )  

Air emiss ion factor 
Process  

Raw materia l  
containing 
speci f ied 
substance 

Speci f ied  substance Closed 
equipment  

Open 
equipment  

Toluene  and  equiva len t  0 .8  1 .1  
Xylenes ,  s tyrene,  
e thylbenzene  or  the  l ike  

0 .5  0 .7  
Manufacture  of  
pa in t  

Raw mater ia l  
of  pa in t  

E thanol  amine,  
Ethylce l losolve  or  the  l ike  

0 .2  0 .4  

NOTE) The foregoing  fac tors  can not  be  used in  the  indus t r ies  o ther  than  the  pa in t  manufac tur ing  indus t ry.  
 
 
(Source  of  da ta)  

Accord ing  to  the  ac tual ly  measured  data  and the  exper imenta l  da ta  taken by the  member  en terpr ise  in  the  associa t ion  of  the  indus t ry 
 
(Reference)  

Japan  Pain t  Manufac turers  Associa t ion;   Es t imat ion  manual  of  re lease  f rom manufac tur ing  process  –  Coping  wi th  PRTR Law by 
pa in t  manufac tur ing  works-  (May in  2001)  
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s)  Distribution rate in printing ink manufacturing industry 
 

Components  of  raw materia l  of  
print ing  ink Distr ibut ion rate  (%) 1 )  

Air emiss ion  Transfer ( in  waste)  
Process  

 
(Condit ions  such 
as  boi l ing  point  
of  speci f ied  
substance)  

Open 
sys tem or  
a  smal l  lo t

Centra l  
va lue 

Closed 
sys tem or  
a  b ig  lo t  

Open  
sys tem  
or  a  
smal l  lo t

Centra l  
va lue 

Closed 
sys tem or  
a  b ig  lo t  

Boi l ing  poin t  
120  °C or  less  

55 45 35 45 55 65 

121  to  190  °C 45 35 25 55 65 75 
191  to  260  °C 35 25 15 65 75 85 

Solvent  

261  °C or  h igher  15 10 5  85 90 95 
With  a  dus t  
co l lec tor  

0  100 

Manufacture  of  
pr in t ing  ink   

Sol id  (Powder)  

Without  a  dus t  
co l lec tor  

10 90 

 
 
1) The factor is  used for dividing the sum of release and transfer,  which is  calculated using the handled quantity and the 

yield of the finished art icle (Sum of release and transfer = handled quantity x (1 – yield) ) ,  into the release (to air)  
and the transfer ( in waste).  

 
 
NOTE)  The  foregoing  fac tor  can not  be  used in  the  indus t r ies  o ther  than the  pr in t ing  ink  manufac tur ing  indus t ry.  
 
(Source  of  da ta)  Accord ing  the  f ind ings  of  the  ques t ionai re  conducted  to  the  member  en terpr ises  in  the  associa t ion  of  the  pr in t ing  ink 

manufac tur ing  indus t ry  
(Reference)  Pr in t ing  Ink  Manufac turers  Associa t ion;   Impos i t ion  of  ob l iga t ion  on member  en terpr ises  to  implement  PRTR and provide  

MSDS –  i t s  ou t l ine  and  manual  –  (Apr i l  2001)  
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t)  Emission factors in reinforced plastics manufacturing industry 
 

Separate Table 1:  Emission factor of s tyrene monomer contained in the resin for laminat ion and the gel coat to the 
atmosphere in open-mold molding (A series) process 
(The quanti ty of styrene monomer emitted per the resin used or the gel  coat  of 1 ton is  indicated 
in kg) 

 
Uni t :  Styrene  monomer  kg/ res in  for  laminat ion or  ge l  coat  of  1  ton  

Content  of  s tyrene  monomer  in  res in  for  laminat ion  or  ge l  coa t  (wt%)  1 )  25  30 35 40 45 50 55 
Resin  of  convent ional  type 28 34 42 55 68 81 94 Laminat ion  by manual  work 
Res in  of  low-vapor iza t ion  type  2 )  21  23 26 28 30 32 37 
Resin  of  convent ional  type 38 46 63 95 127 159 191 Spray method  where  an  

exhaus t  gas  t rea tment  
equipment  i s  no t  
ins ta l led  

Res in  of  low-vapor iza t ion  type  2 )  23  28 39 58 79 99 119 

Resin  of  convent ional  type 29 35 49 73 98 123 147 Spray method  where  an  
exhaus t  gas  t rea tment  
equipment  i s  no t  
ins ta l led  3 )  

Res in  of  low-vapor iza t ion  type  2 )  18  22 30 45 60 76 91 

Resin  of  convent ional  type 24 29 35 42 49 56 63 

Laminat ion  main ly  
conducted  by 
machine  

I f  a  res in  i s  impregnated 
so  as  no t  to  a l low the  
same to  be  a tomized  
f rom a  shor t  d is tance 4 )  

Res in  of  low-vapor iza t ion  type  2 )  15  19 21 26 31 35 39 

Resin  of  convent ional  type 41 50 60 72 85 97 109 Fi lament  winding  mold ing  method  8 )  

Res in  of  low-vapor iza t ion  type  2 )  27  32 39 47 55 63 71 
i f  an  exhaust  gas  t rea tment  equipment  i s  no t  ins ta l led  100 120 151 198 244 291 338 
i f  an  exhaust  gas  t rea tment  equipment  i s  ins ta l led  3 )  73  88 110 144 178 206 246 

Spraying and 
hardening  of  ge l  
coa t  

Spraying which  is  no t  a tomized ,  spraying  wi th  a  brush  or  the  
l ike  7 )  

56  76 96 117 137 158 178 

When hardening is  performed by cover ing  an  sprayed  area  wi th  a  shee t  a f te r  an  
impregnat ion process  i s  comple ted  

Vapor iza t ion  coeff ic ien t  of  the  res in  of  a  convent ional  
type  ×  0 .80 or  0 .85  5 )  

When hardening is  performed by cover ing  an  sprayed  area  wi th  a  shee t  wi thout  an  
impregnat ion process  

Vapor iza t ion  coeff ic ien t  of  the  res in  of  a  convent ional  
type  ×  0 .50 or  0 .55  6 )  
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1) The content of this styrene monomer is  a numerical  value in which the component of styrene later added by a molder 
is  also contained.  However,  for the other addit ives such as powder,  fi l ler  and glass,  each numerical  value is  a value 
before an additive is  added.  If  a seasonal type is  furnished for the resin for lamination or the gel coat ( if  the 
content of styrene varies),  make calculations assuming that  the spring/fall  type is  used for the year.  

 
2) The resin of low-vaporization type is  of a resin containing paraffin and a low-odor resin.   Other than the foregoing 

are regarded as conventional type resins.  
 
3) I t  is  common to both the resin for lamination and the gel  coat.  However,  note that  the difference between a case that  

the exhaust  gas treatment equipment is  installed and that  the equipment is  not installed is  included in the transfer.   
For example,  if  i t  is  of the resin for lamination,  a conventional-type resin is  used and the content of styrene monomer 
is  40 wt%, (95 to 73) kg/ton is calculated as the transfer.  

 
4) An airless resin spray (provided that  the material  is  not atomized) is  assumed. 
 
5) Adopt the numerical  value of 0.80 in the case of the laminat ion made by a manual working and that  of 0.85 in the 

case of the lamination mainly prepared by a machine 
 
6) Adopt the numerical  value of 0.50 in the case of the laminat ion made by a manual working and that  of 0.55 in the 

case of the lamination mainly prepared by a machine 
 
7) Refer to EECS report  (dated July 17, 2001) enti t led “Emission Factors for Non-Atomized Application of Gel Coats 

used in the Open Molding of Composites” for details  of the gel  coat  spray test  in which the material  is  not atomized.  
EECS: Engineering Environmental  Consult ing Services 

 
8) The emission factor data in the fi lament winding molding method is based on the data of “Dow Filament Winding 

Emission Study”.  
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Separate Table 2:  Emission factors of methyl methacrylate to the atmosphere in the gel coat spray and hardening 
process (A series) 

 
Conten t  of  methyl  methacryla te  in  ge l  coat  (wt%) 1 )  1 5 10 15 20
Quant i ty  of  methyl  methacryla te  emi t ted  to  the  a tmosphere  f rom 
gel  coa t  of  1  ton  (kg)  

6 .75 33.75 67.5  101 .25 135

 
1) The content of methyl methacrylate monomer is  a numerical  value in which the component of methyl methacrylate 

monomer later added by a molder.   However,  for the other addit ives such as powder,  fi l ler  and glass,  the numerical  
value is  a value before an additive is  added. 
As the content of methyl methacrylate is indicated in wt%, the content is  calculated as [wt% / 100] in a calculation 
formula.  
If  the content indicates intermediate values of each described numerical  values,  i t  is  desirable that  the emission 
factor is  calculated by a proportional allotment.  

 
 
NOTE)  The  foregoing fac tors  can  not  be  used  in  the  indus t r ies  o ther  than  the  re inforced  p las t ics  manufactur ing  indus t ry.  
 
(Source  of  da ta)  

Emiss ion  fac tors  based  on  the  inves t iga t ions  of  the  fo l lowing  reference 
Name of  Reference:  Composi tes  Fabr ica tors  Associa t ion  da ted  Ju ly  23,  2001 

(Reference)  
Japan  Smal l  and Medium Enterpr ises  Corpora t ion ,  Calcu la t ion manual  of  chemica l  subs tance  re lease  or  the  l ike  [ed i ted  for  chemica l  
indus t ry]  Reinforced  p las t ics  manufac tur ing indus t ry,  The  Japan  Reinforced Plas t ics  Socie ty  ( January  2001 ( to  be  rev ised  around 
January  2003)  
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u) Emission factors in auto chemical manufacturing industry 
 
 
 Process  

Raw materia l  
containing speci f ied 
substance 

Speci f ied 
substance 

Emiss ion transfer 
factor 1 )  

1 Tank lor ry  ou t le t  and  hose  connect ion  
sec t ion ,  leaked  quant i ty  f rom tank  in le t  

E thylene  g lycol  or  
the  l ike  

40  g / t imes  

2  Remain ing  quant i ty  of  sodium molybdate  
in  a  bag 

Sodium molybdate 2 g /bag 

3  Adsorbed  quant i ty  to  was te  c lo th  Ethylene  g lycol  or  
the  l ike  

95  g /sheet  

4  Remain ing  quant i ty  in  tank  lorry  Ethylene  g lycol  or  
the  l ike  

10  kg/ tank  lor ry 

5  Remain ing  l iqu ids  in  f in ished ar t ic le / raw 
mater ia l  tanks  

Raw mater ia l  of  au to  
chemical  f in ished 
ar t ic le ,  F in i shed  ar t ic le

Ethylene  g lycol  or  
the  l ike  

0 .1  vo l% 

 
1) When the material  is  washed away:  the emission to a water area 

When the materials are collected and are handed over to a disposal company:  transfer 
 
 
NOTE) The foregoing  fac tor  can  not  be  used in  the  indust r ies  o ther  than the  au to  chemica l  a r t ic le  manufactur ing  indust ry.  
 
(Source  da ta)  

Accord ing  to  the  ac tual  measurements  conducted  by the  member  en terpr ises  in  the  associa t ion  of  the  indust ry  
(Reference)  

Japan  Smal l  and Medium Enterpr ises  Corpora t ion ;  Calcu la t ion  manual  of  chemical  subs tance  re lease  or  the  l ike  [ed i ted  for  chemica l  
indus t ry]  Auto  chemica l  a r t ic le  manufactur ing  indust ry,  Japan  Auto  Chemica l  Indus t ry  Assoc ia t ion  ( January  2001)  
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v) Emission factors in fiber board manufacturing industry  
 

Uni t :  －  

Process 
Raw materia l  
containing 
speci f ied 
substance 

Speci f ied  substance Reduct ion due to  
react ion and capture 

Manufacture  of  
f iber  board  
(bonded)  

Adhes ive Formaldehyde 0 .4 

 
(Source  of  da ta)  

Set  based  on the  theore t ica l  va lues  
(Reference)  

Japan  Fiber  Board Manufac turers  Associa t ion;  [Repor t  on  formaldehyde]  Descr ip t ion Manual  (Apr i l  in  2001)  
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4-3-4 Painting method and painting adhesion efficiency 
 
Use the following painting adhesion efficiencies to calculate the releases to the finished art icles such as pigments in 
painting process.  
 

Beverage  can Car  
Flat  plate  In ternal  

sur face 
External  
sur face 

Large 
s ize  pipe 

Aluminum 
bui lding  
materia l  Top coa t  In ter ior

Electr ic  
appl iance 

Wood 
construct ion 
materia l  

Construct ion 
machinery,  
ro l l ing  stock 

Air  spray 40～50％  50～60％ 20～30％ ⎯  20～30％ 20～30％  40～50％ 30～40％ 40～50％  50～60％  

Low pressure  
a i r  spray 50～60％  60～70％ 30～40％ ⎯  30～40％ ⎯  50～60％ 40～50％ 50～60％  50～60％  

Air less  spray 60～70％  80～90％ 60～70％ 70～80％ 40～50％ ⎯  ⎯  ⎯  60～70％  60～70％  

Air  a i r less  
spray 65～75％  80～90％ 60～70％ 75～85％ 40～50％ ⎯  ⎯  ⎯  65～75％  65～75％  

Air  60～70％  ⎯  60～70％ ⎯  60～70％ 40～50％  70～80％ 60～70％ 60～70％  65～75％  

Air less  70～80％  ⎯  80～90％ ⎯  65～75％ ⎯  ⎯  ⎯  70～80％  70～80％  

Bel l  80～90％  ⎯  ⎯  ⎯  75～85％ 60～70％  ⎯  70～80％ 80～85％  80～90％  

E
le

ct
ro

st
at

ic
 

pa
in

ti
ng

 

D i sk  ⎯  ⎯  ⎯  ⎯  ⎯  ⎯  ⎯  ⎯  ⎯  ⎯  

(d i rec t  measurement  by pa in t ing  makers )  
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4-3-5 Current efficiency and electrochemical equivalent of metal precipitated in 
plating process 

 
To calculate the quantity released as a f inished product in a plating process,  
use the following current efficiencies and electrochemical equivalents.  
 

Metal  
deposited 

Metal  plating 
liquid 

Current 
coefficient 

(%) 

Electrochemical 
equivalent 
(g/A・ t ime) 

Zinc Acid plating l iquid 95 1.220 
 Alkaline plating 
liquid 

90 1.220 

Cadmium Alkaline plating 
liquid 

95 2.097 

Silver Alkaline plating 
liquid 

100 4.026 

Chromium Chrome acid 
plating l iquid 

13 0.323 

Copper Acid plating l iquid 95 1.185 
 Alkaline plating 
liquid 

60 1.185 

Lead Fluoroboric acid 
plating l iquid 

100 3.866 

Nickel Acid plating l iquid 90 1.095 
(source：  Junior class plating authored by Kiyoshi Maruyama, 
published by Nikkan Kogyo Shimbun in 1995) 
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4-3-6 Rejection rate and decomposition rate in representative exhaust gas 
device and wastewater treatment device 

 
Your can use the values in the following table as the general  values if  the 
removal rate or the decomposit ion rate can not be obtained by the actual 
measurements or by referring to the information of similar cases with regard 
to the exhaust gas device and the wastewater treatment device.  
As the data such as the removal rate varies with a range from the minimum 
to the maximum due to the factors such as the physical  conditions of a 
substance to be removed as shown in the table,  use the values which are 
considered to be closer of the actual  conditions of an establishment.  
In addition,  if  these values are considered not to match with the actual 
conditions of the establishment,  use the values which are considered to be 
more accurate by contacting a device manufacturer or using the values 
obtained through experiences.  
 

Removal efficiency and decomposition rate (％) of exhaust gas treatment device 
 

Substance  to  be  treated 

Dust  part ic les  Gaseous  organic  
compound 

Gaseous  inorganic  
compound Treatment  device  

R e mo v a l  
e f f i c i e n c y

D e c o mp o -
s i t i o n  r a t e

R e mo v a l  
e f f i c i e n c y

D e c o mp o -
s i t i o n  r a t e

R e mo v a l  
e f f i c i e n c y  

D e c o mp o -
s i t i o n  r a t e

R e p r e s e n t a t i v e  
v a l u e  

60  0  0  0  0  0  

M i n i mu m t o  
ma x i mu m 

60  -  90 0 -  -  -  -  

Cyclone 

F a c t o r  t a k i n g  
u p  mi n i mu m t o  
ma x i mu m 

Par t ic le  s ize  
-  -  -  -  

R e p r e s e n t a t i v e  
v a l u e  

95  0  0  0  0  0  

M i n i mu m t o  
ma x i mu m 

90  -  99 .9 0 -  -  -  -  

Bag  f i l t e r  

F a c t o r  t a k i n g  
u p  mi n i mu m t o  
ma x i mu m 

Par t ic le  s ize  
-  -  -  -  

R e p r e s e n t a t i v e  
v a l u e  

90  0  0  0  0  0  

M i n i mu m t o  
ma x i mu m 

90  -  99 0 -  -  -  -  

Elec t r ic  
dus t  
col lec tor  

F a c t o r  t a k i n g  
u p  mi n i mu m t o  
ma x i mu m 

Par t ic le  s ize  
-  -  -  -  

R e p r e s e n t a t i v e  
v a l u e  

0  0  99 .5  99 .5  0  0  

M i n i mu m t o  
ma x i mu m 

-  -  95  -  99 .5 95  -  99 .5 -  -  

Combust ion
equipment  

F a c t o r  t a k i n g  
u p  mi n i mu m t o  
ma x i mu m 

-  -  Combust ib i l i ty  
of  substance  

-  -  
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(cont’d)  

Substance  to  be  treated 

Dust  part ic les  Gaseous  organic  
compound 

Gaseous  inorganic  
compound Treatment  device  

R e mo v a l  
e f f i c i e n c y

D e c o mp o -
s i t i o n  r a t e

R e mo v a l  
e f f i c i e n c y

D e c o mp o -
s i t i o n  r a t e

R e mo v a l  
e f f i c i e n c y  

D e c o mp o -
s i t i o n  r a t e

R e p r e s e n t a t i v e  
v a l u e  

80  0  0  0  93 93 

M i n i mu m t o  
ma x i mu m 

60  -  99 0 20  -  99※ 0 80  -  99 80  -  99

Absorber  a )  

( scrubber )  

F a c t o r  t a k i n g  
u p  mi n i mu m t o  
ma x i mu m 

Par t ic le  s ize  
*  Limit ing  to  

water-so luble  
subs tances  

React iv i ty  wi th  
ac id /a lkal i  

R e p r e s e n t a t i v e  
v a l u e  

10  0  87 0  50  

M i n i mu m t o  
ma x i mu m 

0  -  30 0  30  -  99 0 20  -  99 

Act iva ted  
carbon 
adsorber  

F a c t o r  t a k i n g  
u p  mi n i mu m t o  
ma x i mu m 

Concentra t ion  and degree  of   
adsorp t ion of  substance  

(Set  accord ing  to  the  resu l ts  o f  the  ques t ionai re  conducted  to  the  exhaust  gas  t rea tment  
device  manufac turer  in  2001)  
 
 
a)  absorver using acid or alkaline solution 

 
The difference between the removal efficiency and the decomposit ion 
rate becomes equal to the quantity of waste such as collected ash or 
spent carbon. 
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Removal efficiency and decomposition rate (％) of exhaust water treatment device 
 

Subs ta nce  to  be  t rea ted  

Suspended  b )  inorgan ic  
compounds  

Suspended  b )  organ ic  
compuonds  

So lub le  c )  i norgan ic  
compounds  

So lub le  c )  o rgan ic  
compunds  Treatment  dev ice  

R e mo v a l  
e f f i c i e n c y  

D e c o mp o s i t i o n  
r a t e  

R e mo v a l  
e f f i c i e n c y  

D e c o mp o s i t i o n  
r a t e  

R e mo v a l  
e f f i c i e n c y  

D e c o mp o s i t i o n  
r a t e  

R e mo v a l  
e f f i c i e n c y  

D e c o mp o s i t i o n  
r a t e  

R e p r e s e n t a t i v e  
v a l u e  40  0  20 0  0  0  0  0  

M i n i mu m t o  
ma x i mu m 40  -  50 ⎯  20  -  50  ⎯  ⎯  ⎯  ⎯  ⎯  

Genera l  
prec ip i ta t ion  

F a c t o r  t a k i n g  
u p  mi n i mu m t o  
ma x i mu m 

Par t ic le  s ize  of  suspended subs tance ⎯  ⎯  ⎯  ⎯  

R e p r e s e n t a t i v e  
v a l u e  80  0  70 0  0  0  0  0  

M i n i mu m t o  
ma x i mu m 66  -  95 ⎯  90  -  95  ⎯  0  -  10  ⎯  0  -  10  ⎯  

Coagula t ing  
sed imenta t ion 

F a c t o r  t a k i n g  
u p  mi n i mu m t o  
ma x i mu m 

Par t ic le  s ize  of  suspended subs tance Kind of  coagulant  

R e p r e s e n t a t i v e  
v a l u e  70  0  70 30 0  0  60 40 

M i n i mu m t o  
ma x i mu m 70  -  80 0  70  -  80 30 ⎯  ⎯  60  -  95  40  -  70 

Microbia l  
decomposing a )

F a c t o r  t a k i n g  
u p  mi n i mu m t o  
ma x i mu m 

Adsorp t ive  proper ty  to  s ludge ⎯  ⎯  Decomposabi l i ty  of  
subs tance 
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(cont’d)  

Subs ta nce  to  be  t rea ted  

Suspended  b )  inorgan ic  
compounds  

Suspended  b )  organ ic  
compuonds  

So lub le  c )  inorgan ic  
compounds  

So lub le  c )  or gan ic  
compunds  Treatment  dev ice  

R e mo v a l  
e f f i c i e n c y  

D e c o mp o s i t i o n  
r a t e  

R e mo v a l  
e f f i c i e n c y  

D e c o mp o s i t i o n  
r a t e  

R e mo v a l  
e f f i c i e n c y  

D e c o mp o s i t i o n  
r a t e  

R e mo v a l  
e f f i c i e n c y  

D e c o mp o s i t i o n  
r a t e  

R e p r e s e n t a t i v e  
v a l u e  100 0  100 0  0  0  0  0  

M i n i mu m t o  
ma x i mu m ⎯  ⎯  ⎯  ⎯  70  -  98 *  0  90  -  95 *  0  

Membrane  
f i l te r  

F a c t o r  t a k i n g  
u p  mi n i mu m t o  
ma x i mu m 

⎯  ⎯  ⎯  ⎯  *  In  case  of  reverse  osmosis  membrane (RO)  

R e p r e s e n t a t i v e  
v a l u e  10  0  10 0  20 0  80 0  

M i n i mu m t o  
ma x i mu m 0  -  10 0  0  -  10  0  0  -  20  0  80  -  90 0  

Act iba ted  
carbon 
adsorber  

F a c t o r  t a k i n g  
u p  mi n i mu m t o  
ma x i mu m 

Adsorp t ive  proper ty  of  subs tance 

(Set  accord ing  to  the  resu l ts  o f  the  ques t ionai re  conducted  to  the  exhaus t  gas  t rea tment  device  manufac turer  in  2001)  
 
 

a) These are the values obtained for rather persistent substances when they are treated by devices using aerobic 
microbes such as those to which activated sludge method, submerged biofil ter  method, biological  contact  aeration 
method, and rotary disc method are adopted.  

 
b) “Suspended” (inorganic or organic compound) means that  the specified substance exists in the form of particles in 

effluent.  
 
c)  “Soluble” (inorganic or organic compound) means that  the specified substance dissolved in effluent.  

The difference between the removal efficiency and the decomposit ion rate becomes equal to the quantity of waste.  
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Calculate the releases after exhaust  gas or water treatment by using the 
removal efficiency as shown below. 
 
 
 
 
 
 
 
Calculate the quantity in waste such as spent activated carbon generated by 
exhaust gas or water treatment by using the removal efficiency and the 
decomposit ion rate as shown below. 
 
 
 
 
 
 
 
 
When i t  is  considered that  the specified substance treated by an absorber is  
released in the form of effluent,  the quantity in waste generated by exhaust 
gas treatment calculated in the above formula becomes equal to the release 
to water.  
If  i t  is  considered that  the specified substance treated by activated sludge 
process is  released to air  by aeration,  the quantity in waste from effluent 
treatment calculated by using the above formula becomes equal to the air  
emission.  
 
When the substance is  treated by two kinds of treatment devices connected 
in series,  calculate the overall  removal efficiency R by using the removal 
efficiency of the first  device R1 and that  of the second devece R2 as shown 
below. 
 

R＝R1+（１－R1）×R2=R1+R2-R1×R2 
 
When three kinds of treatment devices connected in series,  calculate the 
overall  removal efficiency R by using the following formula in the same 
way. 
 

R＝R1+R2+R3-R1×R2-R1×R3-R2×R3+R1×R2×R3 
 

＝  ×(100－ )÷ 100  

Re leased  
quan t i t y  
be fo r e  
exha us t  gas  
o r  wa te r  
t r ea tm en t

Remova l
e f f i c i enc y   
o f  e xhaus t  
gas  o r  wa te r  
t r ea tm en t  

Re leased  
quan t i t y  
a f t e r  
exha us t  gas  
o r  wa te r  
t r ea tm en t  

(     －      ) ＝  ×

Qua n t i t y   
con ta i ned  i n  
was te  b y  
exha us t  gas  
o r  wa te r  
t r ea tm en t  

Re leased
quan t i t y  
be fo r e  
exha us t  gas  
o r  wa te r  
t r ea tm en t  

Remova l
e f f i c i enc y  
o f  e xhaus t  
gas  o r  
wa te r  
t r ea tm en t

Decompo  
s i t i on  
ra te  o f  
exha us t  
gas  o r  
wa te r  
t r ea tm en t  
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4-3-7 Guideline to judge to which medium, air or water, larger quantity is 
released 

 
Use Henry’s constant in the following table to judge to which medium, air  or 
water,  larger quanti ty is  emitted.  The bigger Henry constant is ,  the more 
l ikely that  larger quantity is  released to air. 
 

Liable  to  be  re leased  to  water  Leable  to  be  re leased  to  a i r  

H≦0.025 0 .025＜H＜6.2  6 .2≦H≦99 99＜H＜2.5×10 4  2 .5×10 4≦H 

example：  
n i t rog lycer in  

example：  
n i t robenzene ,  
hydroquinone,  
nonylphenol ,  
hydraz ine ,  
phenol  

example：  
v inyl  ace ta te ,  
acryloni t r i l e  

example：  
1 ,3-butad inene,  
2-e thylhexyl  
methacryla te ,  
to luene,  benzene,  
p-d ich lorobenzene 

example：  
CFC-115,  
HCFC-133 

(prepared  by Review Commit tee  on Calcula t ion  of  Release  under  PRTR Sys tem)  
 
 
(NOTE) 

①  Refer to this table if  an empirical  judgment may not be performed. 
 
②  H is Henry’s constant (Pa・m3/mol) 
 

(＝  vapor pressure (Pa) ×  molecular weight (g/mol)÷  
water solubil i ty (g/m3 = mg/L)) 

 
Vapor pressure and water solubil i ty  at  about 25 °C are normally used. 
See 4-2-6 (→  pIII-227).  If  a temperature is  set  in the process handled,  
use that  value. 

 
③  If  a substance does not get  in contact  with water,  al l  the quanti ty is  

regarded as air  emission. 
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4-3-8 Major unit conversion table 
 
Use the following unit  conversion tables as required to calculated the release,  
etc.    
 
a) Length 
 

①  ②  ③  
Unit  
before  
converted 

Unit  af ter 
converted 

Coeff ic ient  which converts  
the  unit  in  i tem ①  into  
that  in  i tem ②  

Examples  of  appl icat ion 

cm 0.01  (10 - 2 )  5cm=5×0.01=0.05m 
mm 0.001  (10 - 3 )  12mm=12×0.001=0.012m 
μm 0.000001 (10 - 6 )  52μm=52×10 - 6  

=5 .2×10 - 5 m(0 .000052m) 
km 

m 

1,000  (10 3 )  12km=12×1,000=12,000m 

To conver t  the  va lue  in  the  un i t  in  ①  to  tha t  in  the  un i t  in  ② ,  mul t ip ly  the  va lue  in  the  
un i t  in  ①  by  the  coeff ic ient  in  ③ .  To  conver t  the  va lue  in  the  un i t  in  ②  to  tha t  in  the  
un i t  in  ① ,  d iv ide  the  va lue  in  the  un i t  in  ②  by  the  coeff ic ient  in  ③ .  
 
 
b) Area 
 

①  ②  ③  
Unit  
before  
converted 

Unit  af ter 
converted 

Coeff ic ient  which converts  
the  unit  in  i tem ①  into  
that  in  i tem ②  

Examples  of  appl icat ion 

cm2  0 .0001 (10 - 4 )  150cm2 =150×0.0001=0.015m2

mm2  0 .000001 (10 - 6 )  230mm2 =230×10 - 6  

=2 .3×10 - 4 m2 (0 .00023m2 )  

km2  

m2  

1 ,000 ,000  (10 6 )  2 .4km2 =2.4×10 6  

=2 .4×10 6 m2 (2 ,400 ,000m 2 )  

To conver t  the  va lue  in  the  un i t  in  ①  to  tha t  in  the  un i t  in  ② ,  mul t ip ly  the  va lue  in  the  
un i t  in  ①  by  the  coeff ic ient  in  ③ .  To  conver t  the  va lue  in  the  un i t  in  ②  to  tha t  in  the  
un i t  in  ① ,  d iv ide  the  va lue  in  the  un i t  in  ②  by  the  coeff ic ient  in  ③ .  
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c)  Volume 
 

①  ②  ③  
Unit  
before  
converted 

Unit  af ter 
converted 

Coeff ic ient  which converts  
the  unit  in  i tem ①  into  
that  in  i tem ②  

Examples  of  appl icat ion 

cm3  270cm3 =270×10 - 6 =2.7×
10 - 4 m3  

(0 .0027m3 )  
mL 270mL=270×10 - 6 =2.7×10 - 4 m3

(0 .0027m3 )  
cc  

0 .000001 (10 - 6 )  

270cc=270×10 - 6 =2.7×10 - 4 m3

(0 .0027m3 )  
mm3  0 .000000001 (10 - 9 )  5 ,700mm 3 =5,700×10 - 9  

=5 .7×10 - 6 m3 (0 .0000057m3 )  
km3  1 ,000 ,000,000  (10 9 )  1 .3km2 =1.3×10 9  

=1 .3×10 9 m3 (1 ,300 ,000 ,000m3 )
L 

m3  

0 .001  (10 - 3 )  47L=47×0.001=0.047m3  

To conver t  the  va lue  in  the  un i t  in  ①  to  tha t  in  the  un i t  in  ② ,  mul t ip ly  the  va lue  in  the  
un i t  in  ①  by  the  coeff ic ient  in  ③ .  To  conver t  the  va lue  in  the  un i t  in  ②  to  tha t  in  the  
un i t  in  ① ,  d iv ide  the  va lue  in  the  un i t  in  ②  by  the  coeff ic ient  in  ③ .  
 
 
d) Mass 
 

①  ②  ③  
Unit  
before  
converted 

Unit  af ter 
converted 

Coeff ic ient  which converts  
the  unit  in  i tem ①  into  
that  in  i tem ②  

Examples  of  appl icat ion 

t  1 ,000  (10 3 )  1 ,500t  =  1 ,500×1,000   
=  1 ,500 ,000kg 

g  0 .001  (10 - 3 )  740g=740×0.001=0.74kg 
mg 0 .000001 (10 - 6 )  82mg=82×10 - 6  

=8 .2×10 - 5 kg(0 .000082kg)  
μg 0 .000000001 (10 - 9 )  550μg=550×10 - 9  

=5 .5×10 - 7 kg(0 .00000055kg)  
ng 0 .000000000001  (10 - 1 2 )  66ng=66×10 - 1 2  

=6 .6×10 - 1 1  kg  
(0 .000000000066kg)  

pg 

kg 

0 .000000000000001  (10 - 1 5 )  340pg=340×10 - 1 5  
=3 .4×10 - 1 3 kg 
(0 .00000000000034kg)  

To conver t  the  va lue  in  the  un i t  in  ①  to  tha t  in  the  un i t  in  ② ,  mul t ip ly  the  va lue  in  the  
un i t  in  ①  by  the  coeff ic ient  in  ③ .  To  conver t  the  va lue  in  the  un i t  in  ②  to  tha t  in  the  
un i t  in  ① ,  d iv ide  the  va lue  in  the  un i t  in  ②  by  the  coeff ic ient  in  ③ .  
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e)  Concentration 
 

①  ②  ③  
Unit  
before  
converted 

Unit  af ter 
converted 

Coeff ic ient  which converts  
the  unit  in  i tem ①  into  
that  in  i tem ②  

Examples  of  appl icat ion 

kg/L 1 ,000  (10 3 )  1 .7kg/L=1.7×1,000 
=1,700kg/m 3  

g /L 1  (10 0 )  23g/L=23×1=23kg/m3  

mg/L 460mg/L=460×0.001  
=0.46kg/m3  

g /m3  

0 .001  (10 - 3 )  

460g/m3 =460×0.001 
=0.46kg/m3  

μg/L 37μg/L=37×10 - 6  

=3 .7×10 - 5 kg /m3  

(0 .000037kg/m3 )  
mg/m3  

0 .000001 (10 - 6 )  

37mg/m3 =37×10 - 6  

=3 .7×10 - 5 kg /m3  

(0 .000037kg/m3 )  
ng /L 910ng/L=910×10 - 9  

=9 .1×10 - 7 kg /m3  

(0 .00000091kg/m3 )  
μg/m3  

0 .000000001 (10 - 9 )  

910μg/m3 =460×10 - 9  

=9 .1×10 - 7 kg /m3  

(0 .00000091kg/m3 )  
pg /L 39pg/L=39×10 - 1 2  

=3 .9×10 - 1 1 kg /m3  

(0 .000000000039kg/m3 )  
ng /m3  

kg /m3  

0 .000000000001 (10 - 1 2 )  

39mg/m3 =39×10 - 1 1  

=3 .9×10 - 1 1 kg /m3  

(0 .000000000039kg/m3 )  

To conver t  the  va lue  in  the  un i t  in  ①  to  tha t  in  the  un i t  in  ② ,  mul t ip ly  the  va lue  in  the  
un i t  in  ①  by  the  coeff ic ient  in  ③ .  To  conver t  the  va lue  in  the  un i t  in  ②  to  tha t  in  the  
un i t  in  ① ,  d iv ide  the  va lue  in  the  un i t  in  ②  by  the  coeff ic ient  in  ③ .  
 
 
f)  Pressure 
 

①  ②  ③  
Unit  
before  
converted 

Unit  af ter 
converted 

Coeff ic ient  which converts  
the  unit  in  i tem ①  into  
that  in  i tem ②  

Examples  of  appl icat ion 

atm 101,325  (101 ,325)  1 .2a tm=1.2×101,325  
=121,590Pa 

bar  100 ,000  (10 5 )  1 .1bar=1.1×100,000  
=110,000Pa 

kgf /cm2  98 ,069  (101 ,325÷1.0332) 0.98kgf /cm 2 =0.98×98,069  
=96,108Pa 

mmHg 

Pa 

133 .32  (101 ,325÷760)  765mmHg=765×133.32 
=101,990Pa 

To conver t  the  va lue  in  the  un i t  in  ①  to  tha t  in  the  un i t  in  ② ,  mul t ip ly  the  va lue  in  the  
un i t  in  ①  by  the  coeff ic ient  in  ③ .  To  conver t  the  va lue  in  the  un i t  in  ②  to  tha t  in  the  
un i t  in  ① ,  d iv ide  the  va lue  in  the  un i t  in  ②  by  the  coeff ic ient  in  ③ .  
 


