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A COMPARATIVE STUDY OF POLYSTYRENE MODIFIED WOOD AND
CCA TREATED WOOD (BIOLOGICAL TESTS)

Anna Gambetta and Elisabeth Orlandi
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A comparative study on decay resistance of pine poles treated with styrene and with copper-
~chrome-arsenic salt (CCA) by laboratory and field tests was carried out.

1. INTRODUCTION

In a previous paper [I] the resistance of polystyrene modified wood against
fungi, insects and marine borers was determined by laboratory tests.

Since the results obtained in preliminary tests with small treated samples were
very promising, a further study was carried out with samples out of 8 meter poles,
industrially treated, in order to determine it the product penetrates homogencously
up to the pole core and through the whole length of the pole iteeif and if its effecti-
veness is comparable with that of copper-chrome-arsenic <alts (CCA).

Moreover a comparative study of polystyrene modified wood stakes and CCA
treated stakes was carried cut in a test field in Florence.

2. POLES

Poles of ccots pine sapwood (Pinus silvestris L.) were treated with styrene mo-
nomer by the full-cell process. The thermal-catalytical polymerisation was carried
out accordingly to the patent technology [2]. The degree of impregnation with the
polystyrene was about 859, Next poles of ccots pine were treated with copper-
chrome-arsenic salt by the full-cell process. The calt retention was about 10 kg/m?,
accordingly to C.T. n. 1082/1972 [4]. The wood poles weie impregnatcd by Firm
”Stella 8.p.A.”, Cuneo Italy. Na. 2 polystyrene modificd wood poles, n. 2 CCA
treated poles and n. 2 untreated poles were tested.

Sample discs were out at height of 1 m, 1.6 m and 4 m from each pole and samples
of diameter 2.5x2.5x 5 cm?® were out from each disc, in the capwood area, wich
was completely impregnated. The samples were tested to determine their recistance
to fungal attack. The resistance of treated wood against Basidiomycetes was deter-
mined accordingly to European Standard Methods [5, 6]. The test fungi arc: n.
8 — Coriolus versicolor, n. 34 — Gleophyllum trabeum, n.36 — Coniophora pufeana.

The resistance of treated wood against <oft rot fungi was determined accordingly
to the method described by Savory [3]. The samples were placed in vessel contai-
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ning 300 g unsterilized garden soil. In preliminary tests it was accertained that the
soil biological activity caused <oft rot and that the isolated fungi bzlonged chicfly
to the genera Chaetomium, Phialophora and Humicola (n. 38). The characteristics
of the soil was as follow : water holding capacity 33.0%, organic matter 599,
pH 7.3, nitrogzn total 0.31%. The results are reported in the Figs. 1, 2, 3 and 4.
In our tests sinc: samples treated with styrene showed the same resistance against
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fungi at any given length of the pole, the product resulted to have homogeneously
penetrated through tne whole length of the pole.

The styrene improved the decay resistance of wood, but the protection against
various fungi was not uniform. Styrene was ob erved to be best successful against
Cariclus versicolor (weight loss<39%, accepted in EN 113 [5]), and rather efficient
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against Coniophora puteana and Gleophyllum trabeum (weight loss<5%) For the
soft rot fungi results were not quite satisfactory, although a higher resistance was
obtained (weight loss about 109%) in comparison with untreated wood (weight
loss about 209%;). The CCA treated samples shoved that the product penetrated
homogeneously thiough the whole length of the pole and the product is effective
against tested Basidiomycetes (weight loss<3%;) and rather efficient against soft
rot fungi (weight loss <5 %).

3. FIELD TESTS

Stakes of scots pine sapwood of diameter 2.5x2.5x 50 ¢cm?® were treated with
styrene and with CCA salt. The treatments were carried out accordingly to the
methods described in paragraph 2. The treated stakes were buried to approximatiely
half their length in a test field in Florence. Untreated stakes were buried in the
same field.

The stakes were inspected twice a year. The inspection startes with a light push
on the upper end of each stake when still in in the ground, to find out wheter its
strength has been so reduced by severe decay that it breaks. 1f the stake does not
break, it is cautiously drawn out of the ground and the condition is estimated ac-
cordingly to the following rating system:

0 — not decay,

1 — slight and superficial decay,

— evident but moderate decay,
— severe decay,
— failure.

The results are reported in the table 1 and 2.

The stakes treated with styrene began to be slightly decayed after 42 months
by average index 0.2. After 54 months all the samples showed decay from slight
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Table 1

Condition of polystyrene modified wood stakes during 54 months of service
Stan probek drewna nasyconego polistyrenem po 54 miesiacach badai poligonowych

Rating after months
Sample numbe_r Stopien rozkladu po uplywie miesiecy
Numer probii 6 | 12 | 18 | 24 | 30 | 36 | 42 | 48 | >4
1 0 [} 0 0 0 0 0 0 2
2 0 0 0 0 0 0 1 1 2
3 0 0 0 0 0 0 0 0 1
4 0 0 0 0 0 0 0 (1] 1
5 0 0 0 0 0 V] (] 1 1
6 L}] 0 0 0 0 0 1 2 2
i 0 0 0 0 0 0 1 2 2
8 0 0 0 0 0 0 0 0 2
9 0 0 0 0 0 0 0 1 2
10 0 0 0 0 0 0 0 0 1
Controls* 1 1.8 2.6 4
Probki kontrolne

® Mean of 5 stakes — Srednia dla 5 prébek
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Table 2

Condition of CCA treated stakes during 54 months of service
Stan probek drewna nasyconego preparatem typu CCA po 54 miesiacach badan poligonowych

Rating after months
Sample numbc.r Stopien rozkladu po uplywie miesiecy
Nomerpesbls 6 | 12 | 18 | 24 30 | 3 | 4 | 48 | 54
1 1 0 0 (1] 0 0 0 0 (1]
2 0 (1] 0 (1] 0 ] 0 1 1
3 [ 0 0 0 0 0 0 (1] 0
4 0 0 1] 0 0 0 0 0 0
5 0 0 1] 0 0 0 1] 0 1
6 0 0 0 1] 0 0 0 0 [}
T 0 0 0 0 0 1] (1] 0 1
8 0 0 0 0 1] 0 0 0 0
9 0 0 0 (1] 0 0 0 0 0
10 0 0 0 0 1] 1] 0 0 0
Controls* 1 1.8 2.6 4
Probki kontrolne

* Mean of 5 stakes ~ Srednia dla 5 prébek

to moderate with average index 1.6. The decay was caused chiefly by soft rot fungi,
as it resulted in the laboratory test.
The CCA treated stakes containing about 10 kg/m? begin to be slightly decayed
after 54 months (average index 0.3) and the decay was caused by soft rot fungi.
All the untreated stakes decayed by soft rot and Basidiomycetes fungi within
24 months.

4. CONCLUSIONS

Tests chowed that styrene treatment in wood is as effective as CCA treatment
against Ba idiomycetes fungi, but not so cffective as CCA treatment against soft
rot fungi. Both laboratory and field tests underlined that situation.

i Received in May 1989
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BADANIA POROWNAWCZE NAD DREWNEM ZMODYFIKOWANYM
POLISTYRENEM ORAZ NASYCONYM PREPARATEM TYPU CCA (TESTY
BIOLOGICZNE)

Streszczenie

Wykonano badania nad odporno$cia biologiczng drewna sosny nasyconego w warunkach
przemystowych monomerem styrenu i spolimeryzowanego metoda termiczno-katalityczna
oraz drewna sosny nasyconego w takich samych warunkach wodnym roztworem soli impregna-
cyjnej zawierajacej zwiazki miedzi, chromu i arsenu (sol typu CCA). Zawarto$¢ polistyrenu
w drewnie wynosila okolo 85%;, preparatu CCA okoto 10 kg/m3. Badania odpornoéci biologicz-
nej wykonano w skali laboratoryinej z udzialem grzybow z klasy Basidiomycetes oraz grzybow
powodujacych rozklad szary. W pracy zawarto takze wyniki badan poligonowych na przestrze-
ni otwartej w kontakcie z ziemig. Stwierdzono, Ze drewno sosny zawierajace polistyren jest
odporne na dzialanie grzybow z klasy podstawczakow, jego odpornos¢ na grzyby rozkiadu
szarego jest mniejsza. Wyniki badan uzyskanych w warunkach poligonowych w znacznym stop-
niu s3 zgodne z wynikami badan laboratoryjnych.

CPABHUTEJIBHBIE WMCCIENOBAHUSA MPEBECMHBI MOJUO®WUIIUPOBAHHON
IMOJIACTUPOJIOM M JIPEBECUHEI TIPOTIMTAHHOM TIPETMIAPATOM TUIIA CCA
(BMOJIOI'MYECKHE TECThI)

Pesrome

r[pOBO,I]HJTF[C‘b CpPaBHHUTEIIbHBIE HUCNBITAHAA OHOJIOTHYECKOM CTOMKOCTH JpEBECHHBI COCHBI MOTH-
(GBIHPOBAHHOI MOMHMCTHPOJIOM TEPMO-KATAIHYECKUM METOJ0M B MPOMBILIJIEHHBIX YCIOBAX H Ope-
BECHHBI IPONHWTAHHO! BOJAHBIM PACTBOPOM COJIH COAEPKAIIEH COeTHHEHHS MeIH, XPOMA U MBILIbAKA
(cons Tuma CCA). Conepkanie NOTACTHPOTA B APeBeCHHE COCTABJSIO mpHMepHO 85Y%, a comep-
xanne npepapata CCA — npumepuo 10 kr/m®. OneiTel mpoBOAWIMCE B 11a6OpaTOpHOM Mac-
mrtabe ¢ npumeneReM rpuboB knacca Basidiomycetes 1 rpubos markoit rauma. B pabote npen-
CTaBJIeHBI TAKXe pPe3yJIbTaThl MOJEBBHIX OMBITOB HA OOpa3uax B KOHTAKTe ¢ mouBoi. KoHCTaHTH-
POBaHO, YTO OPEBECHHA CONEPIKAIIAs MOMUCTHPON CTolKas K aelicTBuio Ga3uauanbHbIX rpuboB,
a B MeHbLIIIeH CTeneHH K NSHCTBHIO TPHOOB MATKOI rHAIA. Pe3ynbTaTel NONEBBIX ONBITOB B OCHAB-
HOM CXOOHBIE C pe3yIbTaTaMd 1a00paTOPHBIX HCHBITAHHH.
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