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UV absorbers 

Today the most widely used UVA for coatings, inks, adhesives 
and sealants are 2-hydroxyphenyl-benzophenones (BP), 
2-(2-hydroxyphenyl)-benzotriazoles (BTZ) and 
2-hydroxyphenyl-s-triazines (HPT) (see fi g. 2). 
The mode of action of UVAs consists of a conversion of the 
absorbed light energy (h·ѵ) into heat (see fi g. 3). First the UVA 
CH absorbs radiation energy (h·ѵ) leading to an energy-
enriched excited state CH* resulting in an electronic 
rearrangement , e.g., a reversible intramolecular proton 
transfer. CH* is then deactivated by radiation less release of 
heat energy (ΔT) and reverts to the original form CH (ground 
state) .

Main selection criteria for UVA are their specifi c photo-physical 
(primary) and physical (secondary) properties. Photo-physical 
properties of UVA are the absorbance A (= measure of the fi lter 
effect of a UVA at a certain wavelength) and the extinction 
coeffi cient ε, which is a molecule-specifi c constant which 
indicates the effi ciency of the fi lter effect by a chromophore. 
The absorbance A is a direct measure of the fi lter effect and is 
in inverse logarithmic relation to the transmittance T (= amount 
of light penetrating through a coating/plastic). The absorbance 
A and the transmittance T of UVA depend both on the chemical 
class and the molecular weight. The UV absorbance spectra of 
the Tinuvin® UV absorbers and blends thereof as well of the 
Chimassorb® UVA are shown on pages 30/31.

According to the Lambert Beer´s Law the absorbance A, i.e., 
the fi lter effect of a coating, is in linear relationship to the UVA 
concentration (c), the fi lm thickness (= light path length d) and 
the extinction coeffi cient ε. Thus the Lambert-Beer´s Law 
allows to calculate/estimate the necessary amount of UVA 
needed for proper light protection at a given fi lm thickness d. 
Increased c or d result in increased fi lter effect and therefore 
increased protection against harmful UV radiation. On the other 
hand it means that the fi lter effect is strongly infl uenced by the 
coating thickness; the thinner the coating thickness the more 
UVA is necessary (see tab. 2). Hence UVA, on their own, are 
ineffi cient to protect the very surface of a coating (where d 
approaches 0). In conclusion they cannot effectively prevent 
the formation of surface defects as a result of photo 
degradation under exterior conditions. For exterior conditions 

UV absorbers

Tinuvin® and Chimassorb® UV absorbers (UVA) prevent the degradation 
of both coatings and substrates by fi ltering out the harmful UV radiation 
during the photolysis cycle  and before subsequent photo oxidation can 
take place. 

the combination of UVA and HALS imposes synergistic effects 
allowing excellent protection against surface defects and 
discoloration. For interior conditions the single use of UVA is 
mostly suffi cient in order to prevent both fading of coatings 
or inks colorants as well as yellowing of resins.

The photo permanence (= physical/chemical loss of UVA during 
service life) and the heat stability (i.e., low volatility) are basic 
requirements for the performance of UVA in the fi nal 
application. 

BP UVA such as Chimassorb® 81 and Chimassorb® 90 are 
mainly used in applications where lower requirements on long-
term stability are given. 
BTZ UVA such as Tinuvin® 1130, Tinuvin® 384-2, Tinuvin® 928 
or Tinuvin® 900 show broad spectral coverage and are used for 
various applications such as plastics, textiles, coatings, 
adhesives and sealants. In the coatings area the use of BTZ 
ranges from medium- (industrial/architectural) to high-end 
(automotive) applications. In general HPT like Tinuvin® 400, 
Tinuvin® 477 and Tinuvin® 479 exhibit superior photo 
permanence and heat stability compared to BTZ and BP. In 
addition HPT show excellent chemical resistance and do not 
interact with certain metal ions (e.g., catalysts or production-
related impurities) or strong alkali as opposed to BP and BTZ. 
HPT are the UVA class of choice for coatings and other 
applications exposed to high baking temperatures and/or to 
extreme environmental conditions where highest demands on 
coatings quality are required. 

Tinuvin® Carboprotect® is a very red-shifted UVA of the BTZ 
class. It is especially designed for stabilization of carbon-fi ber-
reinforced plastics (CFRP) embedded in an epoxy matrix. This 
is due to the fact that it protects the light-sensitive plastic 
matrix from destructive UV and near-visible light. For the fi rst 
time ever, Tinuvin® Carboprotect® not only allows benefi tting 
from the CFRP mechanical properties (lightweight strength) but 
also shows the carbon fi ber weaves openly, allowing them to 
be used as a design element for a modern sportive look.
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Fig. 2:  General structures of 2-hydroxyphenyl-benzophenones 

(BP), 2-(2-hydroxyphenyl)-benzotriazole (BTZ) and 

2-hydroxyphenyl-s-triazine (HPT) UV absorbers

Lambert-Beer´s Law

Transmittance T decreases exponentially, 
absorbance A increases by straight 
proportion with
• chromophore concentration c
• light path length or fi lm thickness d
• extinction coeffi cient ε
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Fig. 3:  Mode of action of 2-(2-hydroxyphenyl)-benzotriazole 

(BTZ) and 2-hydroxyphenyl-s-triazine (HPT) 
UV absorbers

Tab. 2:  The required concentration of UVA for effective 

protection depends on the dry-fi lm thickness of 

the coating

dry fi lm thickness UVA concentration based on binder solids [% w/w]

10 - 20 µm 8 - 4

20 - 40 µm 4 - 2

40 - 80 µm 2 - 1
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Contact worldwide

Asia

BASF East Asia Regional Headquarters Ltd.
45/F, Jardine House
No. 1 Connaught Place
Central
Hong Kong
Tel.: +852 2731-0111
Fax: +852 2731-5633
tinuvin_asia@basf.com

Europe

BASF SE
Resins & Additives
E-EDC/RA
67056 Ludwigshafen
Germany
Tel.: +49 621 60-48952
Fax: +49 621 60-6648952
Tel.: +49 621 60-72403
Fax: +49 621 60-6672403
tinuvin_europe@basf.com

Eastern Europe, Africa, West Asia

BASF SE
Business Management
Dispersions & Pigments
EUM/SD – Europe House
67056 Ludwigshafen
Germany
Tel.: +49 621 60-76246
Fax: +49 621 60-76115

North America 

BASF Corporation
Resins & Additives
1609 Biddle Avenue
Wyandotte, MI 48192
USA
Tel.: +1 800 231-7868
Fax: +1 800 392-7429
polyorders@basf.com

Mexico

BASF Mexicana S.A. de C.V.
A. Insurgentes Sur 975
Col. Ciudad de los Deportes
03710 Mexico, D.F.
Mexico
Tel.: +52 55 5325-2787
 +52 55 5325-2687
Fax: +52 55 5611-4897

South America 

BASF S.A.
Av. Faria Lima 3600 – 10° andar
Itaim Bibi – São Paulo – SP
04538-132
Brazil
Tel.: +55 11 3043-3637
Fax: +55 11 3043-3110

BASF SE

67056 Ludwigshafen 
Germany 
www.basf.com/additives

The data contained in this publication are based on our current knowledge and experience. In view of the many factors that may affect processing and application of our product, these data do 
not relieve processors from carrying out their own investigations and tests; neither do these data imply any guarantee of certain properties, nor the suitability of the product for a specifi c purpose. 
Any descriptions, drawings, photographs, data, proportions, weights, etc. given herein may change without prior information and do not constitute the agreed contractual quality of the product. 
The agreed contractual quality of the product results exclusively from the statements made in the product specifi cation. It is the responsibility of the recipient of our product to ensure that any 
proprietary rights and existing laws and legislation are observed. When handling these products, advice and information given in the safety data sheet must be complied with. Further, protective 
and workplace hygiene measures adequate for handling chemicals must be observed.

® = registered trademark of the BASF Group  




