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Organic Chemicals Emitted from Technosphere 

articles: ChEmiTecs 

Overall aim

To increase the scientific understanding of the magnitude of 

the problem regarding emissions from articles

Questions raised

How big is the problem?

How dangerous is it?

What can we do about it?



Integrating domains

Chemicals

• Chemical Policy - REACH

• Environmental Chemistry & 

Toxicology

• Analysis in Nature

• ”Risk assessment”

Goods

• Product policy - SCP

• Environmental Systems 

Analysis & Engineering

• Technical System Modeling 

• ”Life cycle assessment” 



Emissions 

from goods 

– problem 

& actions ?

Flow & Stocks Chemicals

Reduction strategies & 

instruments

Risk & Perception

ChEmiTecs research areas



Emission

factors

Detailed case 

studies

of 5-10 objects

Quantification & 

Extrapolation
Economy-wide Inventory

Model to calculate 

emissions
emission divers, 

exposure scen. etc

Prediction about 

occurrence

Chemical

stability

Reseach on 

emission

mechanisms

Perception, 

attitudes

Work flow, case studies & quantification

Model verification

monitoring

Concept 

model

Selection 

of cases



Screening studies

•Concentrations in the environment, fill data gaps 

•Estimation of pathways and sources

•Selection of case studies

Substance flow analysis (SFA)

•Dimensioning of sources, sinks and flows – what is big and 

what is small

•Allows for source tracking

•Important information when suggesting management 

strategies

How big is the problem  with emissions 

from articles relation to other sources and 

pathways ?



Generic emission modeling

• Can be used for all organic (neutral) 

chemicals

• Literature data used for material specific 

calibration

• Can be applied to any emission 

scenario



Human 

direct 

exposure

Use environment

(where?)

* Indoor

- home

- office

- industry

- car cabin

* Outdoor

- rural

- urban

- road

- ...
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* Surface/volume

* Surface treatment?

* ...

Conjunction

Product properties 

* Contents declaration

* Lifetime

* Surface material

* Surface/volume

*...

Product-

category

PC

P

Product

PP

ALL 

PRODUCTS

PC

P

P

P

PC PC

P
ro

d
u
c
t

n
o
m

e
n
c
la

tu
re

PC

PC

Product category

properties

* Average contents 

declaration

* Average lifetime

* Surface/volume

*...

PC

Incorporation Use
Use time

[kg], [pcs]

Emission drivers

* Temperature

* Light

* Ventilation

* Hydrology

* Biofilm

* ...
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concept model
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Use type

(how?)
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Choice of Case Chemicals
(Umeå University: P. Andersson, S. Rännar)

Case -studie

Chemical ProductUse

Emission?



Prioritization

Prio = 

Area × Chemical content × Emission drivers

(various uses)



Area calculations
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Selected produkt categories
(Custum stat, SCB; 14430 KN nummers)

KN-nummer Description

39 Plastic

40 Rubber

44 Wood

59 Coated textiles

62 Clothes

64 Shoes

85 Electronics

87 Vehicles

94 Furniture

95 Toys

Independent expert judgement



Selection of Case Chemicals

• Cluster analys was used to create 10 groups of chemicals (with 

similar properties within group).

Stefan Rännar och Patrik Andersson
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5 case studies

MBT



Emission modeling

Holmgren, et al.

A generic emission model to predict release of organic substances from 

materials in consumer goods Science of the Total Environment, 437: 306-

314

http://umu.diva-portal.org/smash/record.jsf?pid=diva2:549080


Emission modeling

Very

compound

dependent

Very material

dependent

Air velocity

dependent

Holmgren, et al.

A generic emission model to predict release of organic substances from 

materials in consumer goods Science of the Total Environment, 437: 306-

314

http://umu.diva-portal.org/smash/record.jsf?pid=diva2:549080


Temperature control

• Up to 100 ±1°C (air)

• Up to 300 °C (walls) 

1 m3 chamber

Sampling on adsorbent



Method validation

Plastizicers in PVC flooring



Method comparison

Emissions of plastic additives
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Retrospective/furure time trends

DEHP: Di(2-ethylhexyl)phthalate

DINP: Di-iso-nonyl phthalate

DEHA: Di(2-ethylhexyl)adipate

DINCH: Di-iso-nonyl-1,2-cyclohexanedicarboxylic acid ester

isDEH: Di-iso-nonylphthalate diethyl hexyl-iso-sorbide

2012 (kg)

DEHP DINP DINCH  

210 40 3.6



Further developments
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First Comprehensive Test:
One article/use, all chemicals

Total area /product group



What chemicals are included in 

calculations?Chemiclas in 

water based 

paint

103 

additives

71 

polymerers

54 

Solvents

43 

organic

43 

inorganic

17 

organo-metalic

Type of 

additive

6 compounds 

outside model 

domain

37 compounds 

in model 

domain

To emission 

calculations



Wall paint emissions, Sweden, per yr



Emissions kg/year of all organic compounds

Sofas

Beds

Foam matresses

Office chairs

Computers

Laptops

Screens

Cars

Tyres

Cotton jackets

Rain jackets

Wall paint



Input, total 37000 rows

Article Material Chemical Use / Envi. Emission



Total emissions kg/yr
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Emissions from ”soft” furnitures
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SMURF Model

Cousins, 2012

Cousins A.P. 2012. Sci. Tot . 

Environ. 438, 233-241

Properties

Emissions

Monitoring data

Predicted

concentrations

UNCERTAINTY 

ANALYSIS
Emission optimization

Linked fate model gives levels in 

indoor and outdoor environments



Annual Economy Wide 

Emissions

• Prioritized goods  

• Data collection

– Surface area  

– Average material composition

– Average chemical composition

• Generic modeling

• Dimensioning

• Actions?
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