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 We picking up 3 representative combination of chemical & product 
from 3 categorization.

 We constructed models for flow & stock analysis and performed risk 
assessment for these three case studies.

1st category:

2nd category:

3rd category: 

Introduction

Laminated wood & adhesive, 
wooden material & antiseptic, bug repellent, etc.
Air-conditioner & refrigerant, home appliance & flame 
retardant, etc.
Detergent, biocide, spray perfume, etc.

What has done in Sub-theme 1 

What we need to do next
 Increase case studies through expanding  the application of our 

prototype model to other substances in the same or similar category.
 If it is necessary, we should also focus on some other importment  

substances which is clearly different from these 3 category.

How to classify chemicals and identify the representative for
each category?
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 Self-Organizing feature Maps (SOM)
⇒ Categorization of chemicals and goods through Self-Organization Mapping(SOM).

SOM Method

⇒ SOM is an advanced multivariate analysis based on neural network. It has
excellent clustering ability to automatically classified according to their similarity.

Dataset for SOM

 Total of 105 Chemicals

① Score of regulation level (4 categories: 2, 1, 0.5, 0)
② Number of registered facilities in PRTR system
③ Rate of  registered  emission
④ Rate of air emission  
⑤ Rate of water emission  
⑥ Score of human hazard (5 categories: 1, 0.75,0.5,0.25, 0)
⑦ Score of ecological hazard (5 categories: 1, 0.75,0.5,0.25, 0)
⑧ Amount of human exposure (t/Y) 
⑨ Amount of  aquatic exposure (t/Y) 
⑩ Score of ozone depletion potential (Yes=1, No=0)
⑪ Biological concentration factor（BCF）[L/kg]

※References: http://www.nedo.go.jp/activities/ZZ_00096.html; 
New energy and industrial technology development organization

 Selected parameters

Substances which have a relatively high priority for risk assessment
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Dataset image 5

Results (1)
 105 Chemicals were automatically 

classified into 12 clusters by SOM-
Ward method.

4

Cluster 1 Cluster 2 Cluster 3

Trichloroethylene
Phenol, 4,4'-(1-

methylethylidene)bis-
Tris phosphate 
(methylphenyl)

TBT Pentabromophenyl ether
Tetrahydro methyl phthalic 

anhydride

Styrene
Oxirane, [(2-

propenyloxy)methyl]-
Pyridine, 3-methyl-

Propane, 1,2-dichloro- Isoprene Propylene oxide

Phenol Ethylene oxide Propane, 2-bromo-

Oxirane, (chloromethyl)- Ethene, chloro- Methyl methacrylate

Nickel Ethene, 1,1-dichloro- Hexane, 1,6-diisocyanato-

Methylene chloride Ethane, 1,2-dichloro- Ethene, tetrafluoro-

Methane, tribromo- Dinitrotoluene Ethanol, 2-methoxy-

Hexanedioic acid, bis(2-
ethylhexyl) ester

co-PCB Cresol

Formamide, N,N-dimethyl- Chloromethane Benzene, chloro-

Ethane, 1,1,2-trichloro- Carbon Tetrachloride Benzaldehyde

Dibutyl phthalate Carbon disulfide Acetonitrile

Chrome (VI) Benzene, nitro- Acetic acid, mercapto-

Benzene, 1,4-dichloro-
Benzene, 1,4-dichloro-2-

nitro-
2-Propenoic acid, methyl 

ester

Benzenamine, 4,4'-
methylenebis[2-chloro-

Benzene, 1,2-dichloro- 2-Propenoic acid, 2-methyl-

Acetic acid ethenyl ester 2-Propenenitrile
2-Propenoic acid, 2-

(dimethylamino)ethyl ester

Acetaldehyde 1,4-Dioxane 2-Propen-1-ol

2-Propenoic acid, ethyl ester
1,3-Benzenediamine, 4-

methyl-
2-Ethylhexyl methacrylate

2-Propenamide 2-Ethoxyethyl acetate

2-Propenal 1-Hexanol, 3,5,5-trimethyl-

1,3-Phenylenediamine

1,3-Butadiene

 Same colored area corresponds to the category
and the area reflect the number of chemical
substances.



Results (2)
 105 Chemicals were automatically 

classified into 12 clusters by SOM-
Ward method.
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Cluster 4 Cluster 5 Cluster 6

Thiourea Trimellitic acid anhydride Trichloromethane

Pyridine, 2-ethenyl-
Propanenitrile, 2,2'-

azobis[2-methyl-
Formaldehyde

Pyridine
Polyoxyethylene nonyl 

phenyl ether
Bis(2-ethylhexyl) 

phthalate
Piperazine Ethylenediamine Perchloroethylene

p-Chloroaniline Ethanol, 2-ethoxy-

Lead Ethanol, 2-(dibutylamino)- Cluster 7

Chrome and trivalent chrome 
compound

Caprolactam Nonylphenol

Chloral
2-

Benzothiazolesulfenamide, 
N-(1,1-dimethylethyl)-

N,N-methyl 
dodecylamine = N-

oxide

Cadmium
1,4-Benzenedicarboxylic 

acid, dimethyl ester
LAS

Benzene, 1-chloro-4-nitro- 1,2-Ethanediol
Ethylenediaminetetraac

etic acid

Benzenamine, 4,4'-
methylenebis-

(Dimethylamino)ethyl 
methacrylate

Bis(hydrogenated tallow 
alkyl) 

dimethylammonium
chloride

Aniline
1,2-Ethanediamine, N-(2-

aminoethyl)-

Cluster 8 Cluster 9 Cluster 10

Ethylbenzene Hydrazine Toluene

Benzene

Cluster 11 Cluster 12

Alcohol ethoxylates（C12-15）
R-22

（Chlorodifluoromethane）

LAS

AE

Acetal‐
dehyde

Forma-
ldehyde

R22

6 Target chemicals in our project

Perchlor-
oethylene

Characteristic of clusters

Group 
Name

Regulation 
score 

Number of 
registered 
facilities

Rate of  
registered  
releases

Rate of air 
emission 

Rate of 
water 

emission 

Human 
toxicity 
score

Aquatic 
toxicity 
score

Amount of 
human 

exposure (t/Y)

Amount of  
aquatic   

exposure 
(t/Y)

Biological 
concentration 
factor[L/kg]

Ozone 
depletion 
potential

C1 low high high

C2 high high high

C3 low high low low

C4 high low high

C5 low low high low

C6 medium high low high high

C7 low high high medium

C8 many high

C9 high high

C10 many high

C11 low high high high

C12 very high high

Results (3)  6

LAS

AE

Acetaldehyde

Formaldehyde
Perchloroethylen

R-22 （Chlorodifluoromethane）



9

We can also pay attention to some other 
importment  substances which is clearly different 
from our 3 case studies base on the result of 
SOM.

9Conclusion 

SOM method was applied for categorization of
105 chemicals which were considered to have
a relatively high priority for risk assessment

Base on the result of SOM, we can increase 
case studies through expanding  the application 
of our prototype model to other substances in 
the same or similar category.
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Thank you for your attention!



Appendix

1
1

■Learning in SOM 
positioning along the similarity of the input data

■Input parameters
■create a competitive layer to random ■It performs clustering by SOM-Ward method.

It fusion conditions is a minimum measure of 
SOM-Ward distance (Same as the cluster analysis)

■OUTPUT
To detect the code vector is very different 
part of the adjacent cells as a cluster of b

ＳＴＥＰ１

ＳＴＥＰ２

ＳＴＥＰ３

ＳＴＥＰ４

12SOM analysisSOM analysis
SOM flow
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Regulation score Number of registered facilities Rate of  registered  releases Ozone depletion potential 

Rate of air emission Rate of water emission Human toxicity score Aquatic toxicity score 

Amount of human exposure Amount of  aquatic   exposure Biological concentration factor

Parameter map

Low

High

2) Positioning map of chemicals
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This is the result of the SOM, shown as a positioning map.(*all map is same)

1） Parameters distribution map

Positioning map  



15・SOM ~Comparison with other multivariate analysis

Analytical 
method

Application 
to the crop 

classification

phase 
map

Ambiguous 
consideration

Application 
to large-

scale data

Associative
-recall

Principal 
component 

analysis

△ × × △ △

Cluster analysis ○ △ × △ ○
regression 
analysis

△ × × △ △

Discriminant 
analysis

×(Supervised)

MDS △ △ ○ ○ ○

SOM ○ ○ ○ ○ ○

Table 1.   SOM - From the point of view of crop classification

・Even for large-scale data, easy-to-understand visualization
・less dependency on the initial state
・Obtain a stable clustering

1
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⇒ SOM is useful for visualizing low-
dimensional views of high - dimensional data,
akin to multidimensional scaling. 16


