WOOD RESEARCH
65(5): 2020

Wood Research publishes original papers aimed at recent advances in all branches of wood science (biology,
chemistry, wood physics and mechanics, mechanical and chemical processing etc.) Authors are responsible for the
fact that the paper has not been published before and it is not under consideration for publication elsewhere.

EDITORS:

Stefan STELLER, Slovak Forest Products Research Institute, Dibravska cesta 14, SK-841 04 Bratislava,
Slovak Republic.

Radoslav MIKULASIK, Slovak Forest Products Research Institute, Dubravska cesta 14, SK-841 04 Bratislava,
Slovak Republic.

ASSOCIATE EDITOR:
Vladimir THNAT, Slovak Forests Products Research Institute, Dibravska cesta 14, SK-841 04 Bratislava, Slovak
Republic

EDITORIAL BOARD:

Ingo BURGERT, ETH Ziirich, Institute for Building Materials, HIF E 23.2, Stefano-Franscini-Platz 3, 8093
Ziirich, CH-Switzerland

Ignacio J. DIAZ-MAROTO, University of Santiago de Compostela, High School Polytechnic, University Campus
s/n, 27002 Lugo, Spain

Miroslav GASPARIK, Czech University of Life Science in Prague, Kamycka 1176, CZ-165 21 Praha 6 Suchdol,
Czech Republic

Vladimf GRYC, Mendel University in Brno, Zemedelska 3, CZ-613 00 Brno, Czech Republic

Miha HUMAR, University of Ljubljana, Jamnikarjeva 101, SI-1001 Ljubljana, Slovenia

Jan KANOCZ, Technical University of Kosice, Letna 9, 042 00 Kosice

Bohus KASAL, Fraunhofer Institute for Wood Research, Wilhelm-Klauditz-Institut WKI, Bienroder Weg 54 E,
D-38108 Braunschweig, Germany

Marian KUCERA, Faculty of Technology of Technical University in Zvolen, Studentska 26, 960 53 Zvolen,
Slovak Republic

Jozef KUDELA, Faculty of Wood Sciences and Technology of Technical University in Zvolen, Masarykova 24,
960 53 Zvolen, Slovak Republic

Jozef MARTINKA, Slovak University of Technology in Bratislava, Faculty of Materials Science and Technology
in Trnava, Jana Bottu ¢. 2781/25, 917 24 Trnava, Slovak Republic

Bartlomiej MAZELA, Poznan University of Life Sciences, ul. Wojska Polskiego 28, PL-60-637 Poznan, Poland
Holger MILITZ, University of Gottingen, Biisgenweg 4, D-37077, Gottingen, Germany

Robert NEMETH, University of Sopron, Bajcsy Zs. u. 4, H-9400 Sopron, Hungary

Roman REH, Technical University in Zvolen, Masarykova 24, SK-960 53 Zvolen, Slovak Republic

Jan SEDLIACIK, Faculty of Wood Sciences and Technology of Technical University in Zvolen, Masarykova 24,
960 53 Zvolen, Slovak Republic

Alfred TEISCHINGER, Boku-University of Natural Resources and Life Sciences, Institute for Wood Technology
and Renewable Materials, Konrad Lorenz Strasse 24, 3430 Tulln, Austria

EDITORIAL OFFICE

Slovensky drevarsky vyskumny tstav/ Slovak Forest Products Research Institute
Dubravska cesta 14, SK-841 04, Bratislava, Slovak Republic

Phone: 0911 728 622 E-mail: woodresearch@vupc.sk, WEB: www.woodresearch.sk

SUBSCRIPTION INFORMATION:

Wood Research is published six times a year. Subscription rate 150 EUR (including mailing expenses).Subscription
order should be sent to Slovak Forest Products Research Institute, Dubravska cesta 14, SK-841 04 Bratislava,
Slovak Republic

© 2020 by SDVU Bratislava, Slovak Republic

All rights reserved. By submitting a manuscript, the authors agree that the copyright for their article is transferred
to their publisher if and when the article is accepted for publication. The copyright covers the exclusive rights
to reproduce and distribute the article, including reprints, photographic reproductions, microform or any other
reproductions of similar nature and translations. No part of this publication may be reproduced, stored in retrieval
system or transmitted in any form or by any means, photocopying, electronic, recording, etc. without the prior
written permission of the publisher as mentioned in Slovak Copyright Law No 383/1997.

Issued: October 2020 ICO 31 380 051

Printed by Pulp and Paper Research Institute, Dubravska cesta 14, Bratislava, e-mail: sekretariat@vupc.sk



WOOD RESEARCH
Volume 65, Number 5, 2020

CONTENTS

1.

10.

11.

12.

13.

14.

15.

ZHONGXI ZHOU, CHUNGUI DU, HUILONG YU, XIAOLING YAO, QIULI
HUANG: Promotion effect of nano-SiO, on hygroscopicity, leaching resistance and thermal
stability of bamboo strips treated by nitrogen-phosphorus-boron fire retardants .............. 693
LUKAS VELEBIL, PETR KUKLIK: Strength and stiffness of mechanically jointed CLT
panels loaded by shear in plane ........ ... 705
TAWICH PULNGERN, KASAN CHANTO, WARALUK PANSUWAN,

WORAPARN PATTARAUMPORNSAK: Effect of lamina thickness on flexural performance
and creep behavior of douglas fir glued laminated timber beam . .................. ... ... ... 715

ANA LAURA SOLER CUNHA BUZO, SERGIO AUGUSTO MELLO SILVA,
VINICIUS BORGES DE MOURA AQUINO, EDUARDO CHAHUD, LUIZ
ANTONIO MELGACO NUNES BRANCO, DIEGO HENRIQUE DE ALMEIDA,
ANDRE LUIS CHRISTOFORO, JOAO PAULO BOFF ALMEIDA, FRANCISCO

ANTONIO ROCCO LAHR: Addition of sugarcane bagasse for the production of particleboards
bonded with urea-formaldehyde and polyurethane resins . ............. ... ... ... ... o L. 727

LIYAN MA, LINA WANG, XIAOJUN MA, JTANING LI In situ hydrothermal synthesis
of MnO, nanowires/wood derived activated carbon hollow fibers composite and its application in
SUPEICAPACITOL © . o o o ettt sttt e et ettt e e et e e e e e e 737

MAHDI SANTOSO, RAGIL WIDYORINI, TIBERTIUS AGUS PRAYITNO,
JOKO SULISTYO, NOOR HAMIDAH: Effect of pressing temperatures on bonding properties
of sucrose-citric acid for nipa palm fronds particleboard. . .......... ... ... . o oo 747
YIHANG ZHOU, KATI WANG, XUEQI CHEN, DONGBO HU: Alterations in the

anatomy and chemical structure of archacological wood from a tomb of northern china due to

different fungal Tots . ... ..ottt e 757
EUKASZ WARGULA, MATEUSZ KUKLA: Determination of maximum torque during
Carpentry waste COMIMINUEION . . .. ...ttt uut ettt ettt ettt 771

MUHAMMED SAID FIDAN, SEKIP SADIYE YASAR, OSMAN KOMUT,
MEHMET YASAR: A study on noise levels of machinery used in lumber industry enterprises . . . .785
LIPING YU, MEIFEN TTIAN, LIFEN LI, ZHIGANG WU, SICHENG CHEN,

JIE CHEN, XUEDONG XI: Study of nano colloidal silica sol based protectant on

the prevention of Masson PINE..........o.iuii it 797
ZILL-E-HUMA AFTAB, SHAKIL AHMED, ARUSA AFTAB, IFFAT SIDDIQUE,
MUZAMMIL AFTAB, ZUBAIDA YOUSAF, FARMAN AHMED CHAUDHRY:

Wood degrading mushrooms potentially strong towards laccase biosynthesis in Pakistan................ 809

WENBO XIE, YEWEI DING, ZHENG WANG, ZIZHEN GAO, TONGYUE
ZHANG, YUHAO ZHOU, YUHANG HE, XIULING HUANG: Testing and analysis

of hemlock cross laminated timber ...... ... oo e 819
ELENA NIKOLAEVNA KOPTELOVA, NATALIA ALEKSEEVNA KUTAKOVA,
SERGEY IVANOVICH TRETJAKOV, ANNA VIKTOROVNA FALEVA, EVGENY
RAZUMOV, STEFAN BARCIK: Extraction of betulin from the birch bark balance at pulp and

paper production...................... FITEITRETS SETTEPRRPIIPRRTS STITEITS SRREREETIRET T PEPRPPEPRPRS 833
HENRICH ’LUBKE, VLADIMIR IHNAT, VLADIMIR KUNA, JOZEF
BALBERCAK: A multi-stage cascade use of wood composite boards . ........... .. ... 843

IGNACIO J. DIAZ-MAROTO, MARIA CONSUELQ DIAZ-MAROTO: Cork from Quercus

suber L.: Forest certification system for sustainable management of cork oak forests. ..................... 855



