
FIBRES & TEXTILES in Eastern Europe  2012, Vol. 20, No.  6A (95)74

  2.	Zheng Z, Feldman D. Synthetic fiber – 
reinforced concrete. Prog. Polym. Sci. 
1995; 20: 185-210.

  3.	Karwacki JM. Betony zbrojone włóknami 
stalowymi i włóknami syntetycznymi. 
Inżynieria i budownictwo 1995; 2.

  4.	Zollo RF. Fiber-reinforced Concrete: an 
Overview after 30 Years of Develop-
ment. Cement and Concrete Compos-
ites 1997; 19; 107-122.

  5.	Jamrozy Z. Betony ze zbrojeniem ro-
zproszonym. In: Materiały XVII Ogól-
nopolskiej Konferencji Warsztaty Pracy 
Projektanta Konstrukcji, 2002,  Ustroń.

  6.	Budi Aulia T. Effects of Polypropyl-
ene Fibers on the Properties of High-
Strength Concretes. Lacer 2002; 7: 
43-59.

  7.	Alz T, Sanjazan JG, Collins F. Effect of 
polypropylene fibers on shrinkage and 
cracking of concretes. Materials and 
Structures 2008; 41: 1741-1753.

  8.	Banthia N, Gupta R. Influence of poly-
propylene fiber geometry on plastic 
shrinkage cracking in concrete. Cement 
& Concrete Res. 2006; 36: 1263-1267.

  9.	Krassig HA, Lenz J, Mark HF. Fiber 
Technology: From Film to Fiber. Marcel 
Decker Inc., 1984.

10.	Polovikhina LA, Zverev MP, Shimko IG. 
Fibrillated and flat fibres from polyole-
fins – a review. Fibre Chemistry 1973; 4:  
418- 422. 

11.	 Zverev MP, Pankov SP. Theory of the 
preparation of fibrillated polypropylene 
film materials. Fibre Chemistry 1984; 2: 
86-89.

12.	Broda J, Przybyło S. Morphology and 
structure of fibrillated polypropylene fi-
bres In: XIPS 2010. VIII International 
Conference on X-Ray Investigations of 
Polymer Structure. 2010, Wrocław

13.	Broda J, Przybyło S. Structure and me-
chanical properties of fibrillated polypro-
pylene  fibres for reinforcement of con-
crete. In: 11th World Textile Conference. 
2011, Mulhouse, France. 

14.	Stanisz A. Przystępny kurs statystyki na 
przykładach z medycyny z wykorzysta-
niem programu STATISTICA.  t. I, wyd. 
II, Statsoft, 2006, Kraków. 

15.	Freedman DA. Statistical Models: The-
ory and Practice. Cambridge University 
Press, 2005, England.

Received 20.01.2012         Reviewed 26.03.2012

INSTITUTE OF BIOPOLYMERS  
AND CHEMICAL FIBRES

LABORATORY OF ENVIRONMENTAL PROTECTION

The Laboratory works and specialises in three fundamental fields:
n	 R&D activities: 
n	 research works on new technology and techniques, particularly envi-

ronmental protection;
n evaluation and improvement of technology used in domestic mills; 
n development of new research and analytical methods;

n	 research services (measurements and analytical tests) in the field of en-
vironmental protection, especially monitoring the emission of pollutants;

n	seminar and training activity concerning methods of  instrumental 
analysis, especially the analysis of water and wastewater, chemicals 
used in paper production, and  environmental protection in the paper-
making industry.

Since 2004 Laboratory has had the accredi-
tation of the Polish Centre for Accreditation  
No. AB 551, confirming that the Laboratory 
meets the requirements of Standard PN-EN 
ISO/IEC 17025:2005.

Investigations in the field of  environmental protection technology:
n	Research and development of  waste water treatment technology, the 

treatment technology and abatement of gaseous emissions,   and the 
utilisation and reuse of solid waste,

n	 Monitoring the technological progress of environmentally friendly technol-
ogy in paper-making and the best available techniques (BAT),

n	 Working out and adapting analytical methods for testing the content of 
pollutants and trace concentrations of toxic compounds in waste water, 
gaseous emissions, solid waste and products of the paper-making indus-
try,

n	 Monitoring  ecological legislation at a domestic and world level, particu-
larly in the European Union.

A list of the analyses  most frequently carried out: 
n	 Global water & waste water pollution factors: COD, BOD, TOC, suspend-

ed solid (TSS), tot-N, tot-P
n	 Halogenoorganic compounds (AOX, TOX, TX, EOX, POX)
n	 Organic sulphur compounds (AOS, TS)
n	 Resin and chlororesin acids
n	 Saturated and unsaturated fatty acids
n	 Phenol and phenolic compounds (guaiacols, catechols, vanillin, veratrols)
n	 Tetrachlorophenol, Pentachlorophenol (PCP)
n	 Hexachlorocyclohexane (lindane)
n	 Aromatic and polyaromatic hydrocarbons
n	 Benzene, Hexachlorobenzene
n	 Phthalates			        n  Polychloro-Biphenyls (PCB)
n	 Carbohydrates			       n  Glyoxal
n	 Glycols			        n  Tin organic compounds
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