
Heavy Metals In Plastic Dunnage Bags (RoHS)

Background
The Restriction of Hazardous Substances Directive (RoHS) was adopted by 
the EU in Feb 2003 . On July 1, 2006, it took effect  and is required to be 
enforced in each member state .
The RoHS restricts the use of the following 6 substances:
1. Lead (Pb)
2. Mercury (Hg)
3. Cadmium (Cd)
4. Hexavalent Chromium (Cr )
5.Polybrominated biphenyl (PBB)
6. Polybrominated diphenyl (PBDE)
PBB and PBDE are flame retardants used in certain plastics.

The maximum permitted concentrations are 0.1% or 1000ppm (except
for cadmium  , which is limited to 0.01% or 100ppm) by weight of
homogeneous material. This means that the limits do not apply to the
weight of the finished product ,or even a single component , but to
any single substance that could be separated mechanically – for
example, the sheath on a cable or tinning on a component lead . 

Purpose
The main purpose is to reduce the damage to the people and environment.

Products Affected
The directive applies to equipment as defined by a section of the WEEE as 
follows:
1. Large and small household appliances
2. IT equipment
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2. Telecommunication equipment (although infrastructure equipment 
is exempted in some countries)

3. Consumer equipment 
4. Lighting equipment -including light bulbs
5. Electronic and electrical tools
6. Toys, leisure and sports equipment
7. Medical devices (currently exempt)
8. Monitoring and control equipment (currently exempt)
9. Automatic dispensers 

Heavy Metals In Plastics
The heavy metal compounds are normally present  in the following 
additives used in the plastic industry:

1. Colorants
2. Heat Stabilizers
3. Plasticizers

1.Colorants
 The use of colorants in plastics is solely driven by product appearance to 
influence consumers and by marketing considerations. They do not add 
mechanical strength nor other physical properties.
1.1 Dyes
This is a colorant that is soluble in plastic. Typically , it is a low-molecular-
weight organic compound which has a tendency to migrate and cannot 
withstand temperatures above 120ºC. Some dyes are toxic.
Examples :azo,diazo,pirazalones,quinolones dyes

1.2 Organic Pigments
These are insoluble in the plastic matrix and migrate less than dyes. Some 
are toxic.
Examples: Benzinidalones (yellow , red orange)

        Phthalocyamines(blue,green)
        Quinacridones(violet , red, orange)
        Dioxazines(violet)

1.3 Inorganic Pigments
These are less expensive , more opaque and more stable at high 
temperatures . As a result they are widely used. Being insoluble in polymers 
, there is less migration tendency than organic pigments. Many are 



extremely toxic as they are oxides of heavy metals such as chromium , lead , 
cadmium or nickel.
Examples: Titanium oxide(white)
                   Lead chromates( yellow,orange)  
                   Zinc chromate(yellow)
                   Nickel titanate(yellow)
                   Chrome titanate(yellow)
                   Chromium oxide (green)
                   Iron oxides (brown,red, yellow, black)
                   Cadmium sulfoselenides (maroon,red,orange)
                   Cobalt alumate (blue)
                   Lead molybdate(orange)
                   Cadmium sulfide ( orange)
                   Iron chromite (black, infrared reflective)
     
1.4 Lake Pigments
This is a dye associated with an inorganic support like alumina hydrate . 
Mostly used in packaging for visual effects.
 
1.5 Pearlescent Colorants
These give a special pearly luster and provide iridescent effects. Titanium 
oxide coated mice and ferric -oxide coated mice are the major pearlescene in 
use.

2. Heat Stabilizers
Mostly used with PVC . Contains inorganic ,organometallic compounds and 
organic compounds. Barium-cadmium , organotin and organolead 
compounds are the most common heat stabilizers used.

3. Plasticizers 
This is a substance added into a rigid plastic to increase its flexibility , 
workability and distensibility. Not all plastics require plasticizers but for 
certain plastic like PVC , the use of appropriate plasticizer is essential for 
the desired end use. Common plasticizers are phthalates and diethyhexyl 
phthalate(COP) is the most widely used.

Complying With RoHS
The best approach is to start by ensuring that all the raw plastic resins , 
colorants, master batches, stabilizers and plasticizers are certified  free of 
heavy metals before being allowed into the factory . After that , a closed 



system of  recycling of the plastic material  must be implemented where 
only plastic material  from within the factory is recycled. No outside  
recycled plastic is allowed  into the factory without being tested to be free 
of heavy metals. 
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