
NATURFASERN IM SKIBAU

EINE HERAUSFORDERUNG

D I  H E L M U T H O L Z E R
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SKIBAU
K O N S T R U K T I O N  
( S A N D W I C H  /  C A P  /  D I P U  /  . . . )
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FASERN
G L A S F A S E R  ( G F K )   /  K O H L E F A S E R ( C F K )  
B A S A L T  /  A R A M I D  ( K E V L A R )
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Natürlich geformte Basaltsäulen (Quelle: Franz
Riegler (http://bilder.tibs.at/node/26927)=

Carbonfaser (dunkel) im Vergleich zu einem menschlichen 
Haar (hell). (https://de.wikipedia.org/wiki/Kohlenstofffaser)

Glasfaser / Rovinggewebe 300g/m² https://wela-
hamburg.de/faserverstaerkungen/aramidfasern/



FASERVERARBEITUNG
N A S S L A M I N A T I O N  /  P R E P R E G  /  L A M I N A T  / . .
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Multidirektionaler Aufbau von Faserlaminaten (Priska
Schmidt 2012)
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T O P S H E E T  M I T  M E H R

R E C Y C E L T E M  M A T E R I A L

P A P P E L H O L Z  A U S

L O K A L E N  Q U E L L E N

B I N D U N G S V E R S T Ä R K U N G

A U S  H A R T H O L Z

N E U E   A B F A L L R E D U Z I E R T E

S E I T E N W A N G E N

W E N I G E R  G L A S F A S E R

U N D  H A R Z



EF 3.0
E I N F L U S S F A K T O R E N
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NATURFASERN
B A U M W O L L E  /  F L A C H S  /  H A N F  /  J U T E  /  K E N A F  /  R A M I E
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Pflanzenart Zellulose Hemizellulose Pektine Lignin

Wasserlösliche 

Stoffe Fette/Wachse

Baumwolle % 82,7 5,7 0 0 1 0,6

Flachs % 56,5 15,4 3,8 2,5 10,5 1,3

Hanf % 67 16,1 0,8 3,3 2,1 0,7

Jute % 64,4 12 0,2 11,8 1,1 0,5

Kenaf % 57 19 4,7 7,4 0 1,2

Ramine % 68,8 13,1 1,9 0,6 5,5 0,3

Werte aus Barbu 2022
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Müssig 2010 / Teschner 2022 / Xing et al. 2019 / Harikrishnan et al. 2018



NATURFASERN
G L A S /  C A R B O N  /  B A S A L T  /  
F L A C H S  /  H A N F  /  A L U
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Result per KG of fibre according to EF 3.0 Glass fibre Carbon fibre Basalt fibre Flax fibre
Hemp fibre 

incl. Allocation
Hemp fibre

no allocation Titanal
EF 3.0 Climate Change - total [kg CO2 eq.] 2 25,70849403 0,980114133 1,068063132 0,527889911 2,009788468 8,72
EF 3.0 Climate Change, biogenic [kg CO2 eq.] 0,04 0,01 0,00 0,00 0,00
EF 3.0 Climate Change, fossil [kg CO2 eq.] 25,66 0,97 1,06 0,53 2,01
EF 3.0 Climate Change, land use and land use change [kg CO2 eq.] 0,01 0,00 0,00 0,00 0,00
EF 3.0 Acidification [Mole of H+ eq.] 6,65E-02 1,91E-03 2,19E-02 1,19E-02 3,77E-02
EF 3.0 Eutrophication, freshwater [kg P eq.] 4,99E-06 2,08E-05 2,14E-06 1,42E-03 8,15E-04 4,89E-03 3,89E-06
EF 3.0 Eutrophication, marine [kg N eq.] 1,99E-02 5,60E-04 1,80E-02 5,77E-03 2,59E-02
EF 3.0 Eutrophication, terrestrial [Mole of N eq.] 2,21E-01 5,88E-03 9,44E-02 4,05E-02 1,47E-01
EF 3.0 Ozone depletion [kg CFC-11 eq.] 1,74E-13 1,46E-14 2,86E-15 5,12E-16 2,92E-15
EF 3.0 Particulate matter [Disease incidences] 6,10E-07 1,72E-08 1,52E-07 1,47E-07 3,36E-07
EF 3.0 Photochemical ozone formation, human health [kg NMVOC eq.] 5,59E-02 1,60E-03 5,94E-04 5,05E-03 6,16E-03
EF 3.0 Resource use, fossils [MJ] 4,24E+02 1,71E+01 9,52E+00 4,86E+00 1,49E+01
EF 3.0 Resource use, mineral and metals [kg Sb eq.] 3,34E-06 1,98E-07 3,68E-06 2,08E-06 1,24E-05
EF 3.0 Water use [m³ world equiv.] 3,63E+00 1,28E-01 2,79E-02 2,07E-02 1,20E-01
Additional indicators according to EF 3.0
EF 3.0 Land Use [Pt] 3,18E+01 9,73E+00 2,60E+00 1,67E+00 8,63E+00
EF 3.0 Ionising radiation, human health [kBq U235 eq.] 1,62E+00 2,61E-01 5,17E-02 4,30E-03 2,31E-02
EF 3.0 Ecotoxicity, freshwater - total [CTUe] 6,39E+00 1,79E+02 7,32E+00 7,16E+00 2,80E+00 6,38E+00 3,92E+01
EF 3.0 Ecotoxicity, freshwater inorganics [CTUe] 1,16E+02 4,98E+00 4,58E+00 2,68E+00 5,91E+00
EF 3.0 Ecotoxicity, freshwater metals [CTUe] 2,51E+01 2,29E+00 4,95E-01 1,00E-01 4,21E-01
EF 3.0 Ecotoxicity, freshwater organics [CTUe] 3,84E+01 4,24E-02 2,08E+00 2,43E-02 4,66E-02
EF 3.0 Human toxicity, cancer - total [CTUh] 4,28E-09 2,06E-10 1,04E-10 6,71E-11 2,04E-10
EF 3.0 Human toxicity, cancer inorganics [CTUh] 1,34E-18 4,22E-19 8,36E-20 5,85E-21 3,12E-20
EF 3.0 Human toxicity, cancer metals [CTUh] 2,34E-09 9,37E-11 7,93E-11 5,63E-11 1,44E-10
EF 3.0 Human toxicity, cancer organics [CTUh] 1,94E-09 1,13E-10 2,50E-11 1,08E-11 6,03E-11
EF 3.0 Human toxicity, non-cancer - total [CTUh] 2,32E-07 8,52E-09 1,11E-07 3,71E-09 1,22E-08
EF 3.0 Human toxicity, non-cancer inorganics [CTUh] 4,26E-08 2,33E-09 1,03E-09 7,76E-10 1,79E-09
EF 3.0 Human toxicity, non-cancer metals [CTUh] 1,27E-07 6,17E-09 4,39E-09 2,91E-09 1,04E-08
EF 3.0 Human toxicity, non-cancer organics [CTUh] 6,49E-08 9,99E-11 1,05E-07 4,58E-11 1,50E-10
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FLACHS
K L E I N  V S  
G R O S S F L Ä C H I G
H A N D F E R T I G U N G  V S  
M A S S E N F E R T I G U N G

M I T B E W E R B
• I N D I G O
• O R I G I N A L +
• S A L O M O N
• F A C T I O N
• Z A G
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HANF
H A N D F E R T I G U N G  V S  M A S S E N F E R T I G U N G
K L E I N  V S  G R O S S F L Ä C H I G
Q U A L I T Ä T  /  P E R F O R M A N C E
V E R F Ü G B A R K E I T
P R E I S
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HANF
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ZUSAMMENFASSUNG
Q U A N T I T Ä T  V S  Q U A L I T Ä T
Ö K O N O M I E  V S  Ö K O L O G I E
H A N D F E R T I G U N G  V S  M A S S E N F E R T I G U N G
P E R F O R M A N C E  V S  B A S I C
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DANKE FÜR IHRE
AUFMERKSAMKEIT
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