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Figure 1. Natural fruiting organism of white rot fungi. Pleurotus eryngii (PE) fungus in the beech forest area
(left), fruiting organism of Irpex lacteus (IP) fungus in the hornbeam forest area (right).
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Table 1. Cooking conditions and liquor specifications of CMP process.
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Table 2. Results of variance analysis of pulp yield from untreated and treated Hornbeam chips with

Irpex lacteus and Pleurotus eryngii.
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Table 3. Results of variance analysis of wood Mass loss in Hornbeam sapwood after 16 weeks of exposure to

white rot fungi.
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Figure 2. Weight loss of hornbeam sapwood samples after 3 weeks of exposure to fungi.

sl 581 aS sls olis O.(.}\.s O sal G,L:., e

Loacslis G)LS FENST IRUNEt Sy R FRGV P13
bl Ll 5l &S s sy Sl sy [ Kus
4 Ceglie 5l Ol aSgsmia a0l e
SO deess A sl S 256 bug jiS

EyY ool G)B

A+

eslie b Sny b5

o-lols a5l Jel s plS Gasll
Dsposr 3 Jels B IS parls Ol
A e 0L eddipled 5 eddpled e
Slad sas S glis O czzﬁ& sdalie SJonQLe.A
G)B 93 A Lome 3 4 S8 cladsel Lo dals
s S edaline (g )ls e BN



O)Se2 9 52l Glosw

w

[V,]

\
o

Caglis asls
Tensile index(Nm/g)

SiS w

&

PE |

Jles

Treatment

(PE) Sawels 5 (IP) J1kis slag B b eddsled 5 (CT) sdiijlod bz 51 Jols 21 pas 23S Lasls ¥ JS

S o pa Sl i Y 5l s

Figure 3. Tensile index of CMP pulps from untreated (CT) and treated chips with (IP) and (PE) after 3 weeks of exposure.
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Figure 4. Tear index of CMP pulps from untreated (CT) and treated chips with (IP) and (PE) after 3 weeks of exposure.
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Figure 5. Burst index of CMP pulps from untreated (CT) and treated chips with (IP) and (PE) after 3 weeks of

exposure.
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Figure 6. Comparison of brightness of CMP pulps from untreated (CT) and treated chips with (IP) and (PE)

after 3 weeks of exposure.
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Figure 7. Comparison of opacity of CMP pulps from untreated wood (CT) and treated chips with (IP) and

(PE) after 3 weeks of exposure.
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Abstract

Background and Objectives: Today, due to environmental and economic reasons, the
preparation of biomechanical pulps has expanded. In this study, hornbeam wood chips were
exposed to two kinds of white rotting fungi, Pleurotus eryngii and Irpex lacteus from the forests
of northern Iran for three weeks. They were cultivated according to the relevant standards. After
three weeks, the chips were washed with cold water to remove fungal residues and after that, the
chips air dried. Then, the chips were cooked with CMP process (temperature 170 ‘C, L/W ratio
5:1 and 90 minutes). 60 g/m” hand sheets were prepared from produced CMP pulps and the
optical and strength properties of pulp were investigated.

Materials and Methods: The sawn boards from the height equal to the chest of hornbeam
stems were air dried under the shadow for 2 months. After qualitative evaluation of boards with
dimensions of 3x30x150 (thickness x width x length) cm in terms of the absence of cracks and
fungal defects as well as reaction woods, from sapwood of boards, samples with dimensions
2x2x0.7 cm were cut for normal durability test. The prepared samples were transferred to the
culture medium and exposed to the destruction of the mentioned fungi for 3 weeks so that the
relevant tests could be performed after the end of the destruction period.

Results: On the based on the results, it became clear that the lrpex lacteus fungus in the period
of destruction has acted like the white rot fungus, Pleurotus eryngii. It can be said that both
fungi have the same destructive power and they destroyed the sapwood of the hornbeam about
the same intensity. The average weight loss percentage of hornbeam sapwoods was 4.13% due
to the destruction of [rpex lacteus and 3.95% by Pleurotus eryngii. The results of variance
analysis of the tensile index of paper prepared from the hornbeam sapwood after 3 weeks of
exposure to decaying white fungi showed that the rate of increase in tensile index by Irpex
lacteus is about 9.6% more than Pleurotus eryngii. Also, the average percentage reduction in the
tear index in paper prepared from the hornbeam sapwood due to the destruction of Irpex lacteus
was 14.2% lower than that of Pleurotus eryngii. The average percentage increase in the burst
index of samples in paper prepared from the hornbeam sapwood due to the destruction of
Irpex lacteus was 5.74 more than that of Pleurotus eryngii. Considering the results related to the
optical properties of the papers, it can be concluded that the opacity of paper obtained from the
wood chips treated with lrpex lacteus decreased compared to Pleurotus eryngii, as well as the
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brightness of the paper from the wood chips treated with Irpex lacteus compared to Pleurotus
eryngii has been further declined. The denser texture of the paper from the treated wood chips
reduces the reflection of light inside the paper fiber network, which in turn reduces the opacity.

Conclusion: The optical and strength properties of the pulps have been investigated.
Evaluations on the papers showed that the strength properties of the produced papers were
higher after the pretreatment of the hornbeam chips with the Irpex lacteus over 3 weeks
compared to that of pretretead with the Pleurotus eryngii. Considering the optical properties of
papers, it can be concluded that the opacity reduced because of the more compact texture of the
paper obtained from the treated wood chips and therefore the reduction of the light reflection
inside the paper fiber network. The reason for the decrease in brightness in fungal treatments is
the formation of chromophore groups during the incubation and pulping period.

Keywords: CMP pulp, Fungal pre-treatment, Optical properties, Strength properties, White-rot
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