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Opacity Test for Black Films
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Opacity Test for Black Films

Purpose

For some applications, the opacity of films is a key parameter. For
instance, the content of refuse sacks needs to be hidden, some
agricultural mulch films must show a certain opacity level in order to
prevent the weeds from growing.

Measurement Principle

"Opacity is the extent to which a medium is opaque, i.e. not
transparent".

Pigments are well known to confer opacity to a film. Carbon black
exhibits a high opacifying power, i.e. a great ability to stop the
transmission of light through a film.

The transmission of light through a film is governed by the general law
of chemistry entitled "Beer-Lambert Law". 
Applied to carbon black based films, the equation is:

log ( I0 / I )  =  a * t * c

I0 = intensity of incident light (lux)
I = intensity of light transmitted through the film (lux)
a = absorption coefficient, function of the type of carbon 

black and polymer (*)
t = thickness of film (µm)
c = carbon black concentration (wt %)

(*) Using purposely always the same polymer (LDPE) entering in the
film composition, the absorption coefficient (a) is only a function of the
carbon black type.
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High opacifying power
carbon black
Low opacifying power
carbon black

Carbon Black (%)

Transmission of light through 50 µm films containing 
various types and percentages of carbon black

Testing

• The carbon black to be assessed is efficiently dispersed in an
LDPE matrix; this consists in the masterbatch production.

• This masterbatch is diluted to obtain homogeneous compounds
containing carbon black ranging from 0.5 to 2.5 %.

• 50 µm films are produced from these compounds and their
thickness is accurately measured.

• The black film sample is placed between a powerful light source of
100,000 lux and a luxmeter, which measures the number of lux
transmitted through the film.

• The Beer-Lambert equation is then used to calculate the
absorption coefficient of the black film:

a = 
log ( I0 / I )

t * c

The higher the absorption coefficient of the film, the better its opacity.

Opacifying Power of Carbon Black
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LUXMETER

100,000 lux
Light Source
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North America:

Cabot Corporation

Business and Technical Center

157 Concord Road

Billerica, MA 01821-7001

USA

Tel: (978) 663-3455

Tel: (800) 462-2313 (Technical Service)

Fax: (978) 670-7035 (Technical Service)

Tel: (800) 526-7591 (North America Customer

Service)

South America:

Cabot Brasil Industria e Comercio Ltda

Av. Joao Castaldi 88

04517-900 Sao Paulo, SP

BRAZIL

Tel: +55 11 5536 0388

Fax: +55 11 5542 6037

Middle East/Africa:

Cabot Specialty Chem. Inc.

Jebel Ali Free Zone

LOB 15, Office 424

Dubai

UNITED ARAB EMIRATES

Tel: +971 4 8871 1800

Fax: +971 4 8871 1801

Europe:

Cabot

Interleuvenlaan, 5

B - 3001 Leuven

BELGIUM

Tel: +32 16 39 24 00

Fax: +32 16 39 24 44

Pacific/Asia:

Cabot Specialty Chemicals, Inc.

Level 14, MNI Tower 2

11, Jalang Pinang

50450 Kuala Lumpur

MALAYSIA

Tel: +60 3 2164-8352

Fax: +60 3 2162-0253

This information is provided as a convenience and for informational purposes only. No guarantee or
warranty as to this information, or any product to which it relates, is given or implied. This information
may contain inaccuracies, errors or omissions and CABOT DISCLAIMS ALL WARRANTIES EXPRESS
OR IMPLIED, INCLUDING MERCHANTABILITY OR FITNESS FOR A PARTICULAR PURPOSE AS TO 
(i) SUCH INFORMATION, (ii) ANY PRODUCT OR (iii) INTELLECTUAL PROPERTY INFRINGEMENT. In no
event is Cabot responsible for, and Cabot does not accept and hereby disclaims liability for, any damages
whatsoever in connection with the use of or reliance on this information or any product to which it relates.

www.cabot-corp.com/plastics

© Cabot Corporation, Boston, MA U.S.A. All rights reserved.
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