A RECOVBI NED BAVMBOO SECTI ON MATERI AL AND | TS MANUFACTURI NG METHOD

TECHNI CAL FI ELD The present invention generally relates to a banboo product
and a manufacturing nmethod thereof, nore particularly to a banboo scri nber
and a manufacturing nethod thereof. BACKGROUND The banboo scri nmber
(generally also referred to as strand woven banboo or reconbi ned banboo in
the art) is generally nmade by cutting a banboo into banboo tubes, splitting
t he banboo tubes. formn t he | it i i (

referred t%RQQOMEB Qﬂs%%q?kvrl\ggﬁgk@r@ ?E?Mﬁ%éﬁg@ﬁ%%i@gn
filament), drying the banboo strands or strips, dipping the banboo strands
or strips into an adhesive, assenbling the adhesive-inpregnated banboo
strands or strips in a longitudinal direction, and hot pressing the
assenbl ed banmboo strands or stripqﬁcfﬁﬂﬁkﬂgggggboo scrinber has a high
density and a high strength, so 0 scrinber has been w dely
used in receTik pypsant fverltion gereaitly esidtésgn albamitohmetiuctt 4nd absanbfeduring mpghred ftheeofir ed
i nto banboo strands, then the banboo strands ried, dipped into an
adhesive,mﬂ?gﬂgﬂﬁ?ﬁF%F%mﬁ%ﬁﬁ?“@ﬂﬁmﬁ?ﬁﬂm%Pﬁ’@%?%&%fgg%%d and cured to form
a banboo product. However, it is required to manufacture the banboo into

strands, so that the process is cogglexi time and | abor consunption and
cost thereof are high. In another nmet hod, the banboo is

manuf act ur edry, B RPRAR: GkdddS als RErRA TR Yrahl Woldh bafbsd &récBlbind HARBEL Nt O
an adhesive, placed into a nold, and high pressure pressed and cured to
forma bhebods penewlic madeHyvaattiog 2 brakamiinte barheoolieheh Gplithng the Bankheg &ibps foy@ing

t hi ckness, and.. W dt h,. .and hi gh. rigidi r | nAhhe ri.ps,
bri dgi ng %%f&%g%gpﬂém g %gqu?#%g>%%ém%g?@%@mg%éﬁg%%gggo tﬁggﬁ?ﬁgm§ggﬁboo
strips mepambod finmedtgaliying th bealdo sthdie ror Stripd, idipipmp tthey baanbdo stodntie oresdripg Lintio rag
pressing. Therefore, the _density of the banboo product is. not uniformand
the surf GRIBSVEf asieﬁ‘ghrt‘ﬁa'ﬁf) weiﬁYedﬁ‘B%gnaéng’a’PB‘i?gsﬁ?‘nd\?\ﬂgfmrm ﬁé‘inﬁﬂﬁf[ﬁle&{ﬁgf%b%ld
strands Ofot bleQinR WEHBRmSlell bitdbob Qirdnaf 87 skrip. ARARORNDES sofitiBEr hat HBighAHBIG0and a
strips and strands are not nodified. It is well known that, simlar to the
wood, t hehighesireegsh, pasthat thedhambee scrmbsrhasdeereridaly wed ingergnty&&s-t he dry shri nkage
and wet - swel,i,n | LEARREALULE BRfhod BEana1URhdhd YatitBNgE,
t he size ofIbﬁégﬁgﬁg%%fé%@?%ﬁ%%gay#F%zﬁgﬁge. Espec?gﬁfy, when t he banboo
scri nber strands agedtied,dippad dhooan sthesiveoplaedtingo 2 moldh prhhigle presspra teassed andicuredntiodi t y
may dra i cal.ly change d there are | traviole adi at.i.on t he b 00
scri nbe paft(’%ﬁ b&é%(}?p‘?r%‘gwﬁ‘ ?]E’Wf’"feﬁ rlélsa{ﬁqd"rfq {CJ?orPasnur?ﬁtaree %‘if B?J%’eo © Brg%%dgds’ S¢ rﬂllaf?l er)

Wi || cr ackoecesta @mplexQimetiad14bdricBnsamptivalahd dosftherefiakehizh. sSi ze stability thereof
is very poor. NMoreover, the banboo conprises nore nutritive suybsiances
than the wod@2noghsr eapygntipnal methed, fhedpmpp ipmanufarturaddpip SarateosyiPH &7 PP and
nycetes in. gid@R5dGRY iah UHTER, Dlac@NfoNAT0I® ahE hish PRASurd)bredsQi0ing @hredlty Rth i tY .
1 SUMVARY The present invention is directed to solve at |east one of the
probl ens hapibod ]prgdq'ch Hprvep beagpse dlpet bamboo strips have large thickness and width, and high rigidity,

when arranging the bamboo strips, bridging between the bamboo strips may not be avoided, so that the

bamboo strips may not contact with each other sufficiently and softened during pressing. Therefore, the
density of the bamboo product is not uniform and the surfaces of the bamboo product are rough.

Whether using the bamboo strands or the bamboo strips to form the bamboo scrimber, the bamboo
strips and strands are not modified. It is well known that, similar to the wood, the bamboo is a porous
biomass material, and has the dry shrinkage and wet-swelling properties. When the temperature and the
humidity change, the size of the bamboo scrimber will change. Especially, when the bamboo scrimber is
used in outdoor environments in which temperature and humidity may dramatically change and there are
ultraviolet radiations, the bamboo scrimber (for example, furniture and floors made by the bamboo
scrimber) will crack, deform, or degum in a short term and the size stability thereof is very poor.
Moreover, the bamboo comprises more nutritive substances than the wood, so that it is extremely easily

corroded by decay fungi and mycetes in outdoor environments, and has a very poor biological durability.
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Therefore, according to a first aspect of the present invention, there is
provi ded a banboo scrinber, which has advantages of | ow water absorption,

hi gh size stability, and good biological durability, and is especially

sui tabl e for outdoor environments. The banboo scrinber according to an
enbodi mrent of the present invention is made by pressure pressing banboo
strips inpregnated with an adhesive, in which the banboo strips are

nodi fied through heat treatnment, each banmboo strip is formed with a
plurality of slots penetrating therethrough in a thickness direction of

t he banboo strip, and a Iongitudinal—Hﬁ@@gp?on of the plurality of slots is
C(r)rtr;sij'St ent }Aﬁh&r})r&mmv@ﬁonﬁ; bRk taiometaﬂ;abtaﬂbmb e eptoblefSexitig Make@riarGrtt 0 an f
enbodi ment of _the present invention, the banboo strips are in. a state o
disorder in APMg{YeEcgyme FOoaer'/rSFSPF%f‘B%PFBSB'B VPO ‘&H&V“{i& Féﬂ‘zj’g‘a“ﬁ%}%’?&l lelly
al ong t he |vanginkstdian@ges f 0@ taieOdbsddiftioh, Mh sizé H@lBy, andoar slopirat daradilityeab adi ment
of the present, inve t%pqﬁ%he banmboo strips are nodified by pyrolysing at

| east a partPeglySERPIR B PHHO8<BE PR ei n. According to an enmbodi nent of the
present i nventrhObimbéo @riyberaicgiding kadn @nbodimtrhef hapla@et wtehiiqass madettyeresacthesi ve

is about 20: It out. 10: 1. According.taq an .e dinent of t esent
Vet on- Pt tEANDEP S P IS G ot i dn BRgT TE DS Hips G siodffe LhERS
Accor di ng theat aRat@Eindéhmiiboftrif Befofee efita plursgnbi O6ts pénbrentisgl thersthmeshi i8 aa

wat er soluble resin, According.to an enbodj nt of the .present invention,
e vt or " dhifkats Srahionhihs B g g T Hon, S P LR 1 oL | PO
resin, resaG¥ihitaodf fiaifthe 8gmbjob&n@l i ¢ resin and nel am ne nodi fi ed phenolic

resin. According to a secopd aspect of. the present invention ere i s
provi ded a naﬁﬁ“?’%flé”tgﬁor‘?“r?ﬁlg?f@?‘iﬁ‘i)%%{?fméent B0 %@aP‘?" SIS A 2R otsf Gl%‘l’r%ﬁ "e in
process and ddescbinidn te Hatiiorh@imberede afangddaraialy hiosk thadngimdinal dixécden of the
absorption,f hi gh size stability, and good biol ogical durability. The
nanufacturiﬁagnethod of the banmboo scrinber according to the second aspect
of the preseniccotditg@dni embodiBenpsfileagsesSit Rpdti@fthe ampatripnge haditixddy yrolygpg f r om
a banboo; fqrnigg a l“ﬁﬁ it¥ of slots in each banboo strip, in which the
plurality &f'°&i3 §°%§ﬂ5f $E ¥ ’Pough t he bamboo strip in a thickness
direction of AtdelirgandaeebslimdnpofaiReresent vegiidniddrnadigtd ratie of theorambdo stripeto the
plurality of slats is.consistent with that of fibers of the banboo strips;
nodi f yi ng fﬂ?“‘ﬁﬁ%ﬁ%igﬁg?%?mbgphed with the slots through heat treatnent;
di ppi ng the nAe@idngedahaitbdifes bf thepresemtinvedion, aeldhesmiwe saipdasch trickngsstofi gbout
adhesi ve-i npre ngted banboo strips; and cold pressing and then drying or
hot pressiqgnﬁﬁé B&hboo strips in a nmold until the adhesive is cured so as
to formthe hadwhiag teadkenbddétent o? thepiedehidtventioh eheladiriiaos statérpdubderresinar r anged i n

a state of di chl;)r 1enI;g toI art]1 e%b&ﬁn?e%? of%hee(%)'%else(r)l{1 in\%];ltic;[n,h tﬁe VrvTBelrcsIoh%)rl]edresin is one selected from a

group comprising phenolic resin, resorcinol modified phenolic resin and melamine modified phenolic
resin.

According to a second aspect of the present invention, there is provided a manufacturing method of a
bamboo scrimber, which is simple in process and the bamboo scrimber made by the method has low
water absorption, high size stability, and good biological durability.

The manufacturing method of the bamboo scrimber according to the second aspect of the present
invention comprises steps of: preparing bamboo strips from a bamboo; forming a plurality of slots in each
bamboo strip, in which the plurality of slots penetrate through the bamboo strip in a thickness direction of
the bamboo strip and a longitudinal direction of the plurality of slots is consistent with that of fibers of
the bamboo strips; modifying the bamboo strips formed with the slots through heat treatment; dipping the
modified bamboo strips into an adhesive and drying the adhesive-impregnated bamboo strips; and cold
pressing and then drying or hot pressing the bamboo strips in a mold until the adhesive is cured so as to

form the bamboo scrimber.



arranged parallelly along the |ongitudinal direction of the fibers in the
mol d. The hot pressing is perforned at a tenperature of about 120'C- 150 C
under a pressure of about 7 MPa-9 MPa. The cold pressing is perforned
under a pressure of about 45 MPa-70 MPa and the drying after cold pressing
is perforned at a tenperature of about 100C- 140C. In an enbodi nent, the
heat treating conprises: heating the banboo strips to absol ute dryness;

pyrolysing at phfi@Sthe @arﬂs%tsm arb) Brkin 6 ih Wls@E @8 disdidet Hea 855 QlctibBdrthedhsi@dnddamboo
strips; and cooling the banboo SUT | ps in which at | east a part of
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saturated steam In a particular enbodi nent, heating the banboo strips to
absol ute dr¥#9¢P4 s performed at a tenperature of about 100C- 130C,
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third aspect of the presen

t nti.on, ere I.S.provi ct r|ng
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direction of tPelHdfaEs fihey (9w gqus ot ‘Pi’lﬁ?rﬁé?mea ? F0PR &R Wral ity
of slots luﬁng:safn&testtaﬂﬁ{ with that of fibers of the banboo strips; dipping

t he banboo strips i.nto adhe ive dry t he adhesi ve-i nat ed
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tenperature | gwer than. about 90' C a t hen ustin nmoi st ur ent of
e’ cool 4 balfBB: SEFHSo B ipredpibish S Puah Qi v s Rirv Foft
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f or med V\nthaplurallt |D q;tratln t her throuhlna hi ck ess
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with toothed roll.s I sing surface o stripto
be i npregn ?‘%llﬂ’oﬁﬁ‘?sﬂn?‘ﬂ‘éﬁ u’&@ﬁ @?ﬁé" ¢ °W8$%°ef‘§ Or{&""tﬂ?'le é‘gl & ?‘g m"g?rf“g the
reduci ng r ibghtdb teyimedr tiirdugh ardeamest ri p, and avoi ding non-uniform densi ty
and rough surfaces. o o,scrinber due to insuffi |ent con%}soﬁ%
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t b
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each banboaryséss afa teﬁxpérﬁﬁr%d about 100°C-130°C; pyrolysing at least a part of hemicelluloses in the

absolutely dried bamboo strips at a temperature of about 150°C-220°C; and cooling the bamboo strips in
which at least a part of hemicelluloses has been pyrolysed to a temperature lower than about 90°C and
then adjusting a moisture content of the cooled bamboo strips using saturated steam.

With the bamboo scrimber according to embodiments of the present invention, each bamboo strip is
formed with a plurality of slots penetrating therethrough in a thickness direction thereof, for example,
each bamboo strip may be broken into a plurality of smaller bamboo strips connected with each other by
rolling with toothed rolls, thus increasing the surface area of the bamboo strip to be impregnated with the
adhesive, increasing the adhesive content, reducing rigidity of the bamboo strip, and avoiding
non-uniform density and rough surfaces of the bamboo scrimber due to insufficient contact and

insufficient softening of the bamboo strips when pressed. Moreover, because each bamboo strip is formed
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3wth the plurality of slots, the thickness of the banboo strip may be
selected in a very wde range, for exanple, about 1.0 nmto about 4.5 mm
so that the source of banboo for meking the banboo scrinber my be w de,
and the process for form ng the banboo scrinber into the banboo strips is
sinple. Wth the banboo scrinber according to enbodi nents of the present

i nvention, the banboo strips are nodified through heat treatnent.

Par ti cul ar Iy thdpieal@horRio@Nhé BRRREASF He®aiRR istrih MRAA bERkted iﬁﬁ%ry vhakm'mgel fan| oses

or nearly all the hem cellul oses in the banboqg stri e de
mai nl 'y t hr GEFIPIS BYridiAyan & 2bpie-> @) FUPELESOERTET PR ﬁém?‘w%tﬂrfé’mﬂ‘aﬂ%ﬁ 5& rips

are hardly npybekis s thetisteds R folBinSihelbambEaNatitRE intodife baxh&obtaﬁmmms& ri ps may be
adj usted. After the banboo strips are heat treated at }gh te erature

the physical “ahAdehurheaMiEa affPES‘b‘éF"tef"B%d“B?“‘St°ﬁ@e BERHepp 1 Qafm@ B8 &hanged
per rr}angnt | ¥nodified ttRrospRaRge n@dtmenk. hPardIRA, cm}oglgo matsjﬂeﬁlpeﬁiﬂ;re Fhedt @@éﬁﬁﬁl anost he
equi l i brium npi sture conten ce about % 50%
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Because rTDE‘physwleH&l ﬁl&ihﬁrﬁﬂagﬁ@ﬁm@' of R @krhtoo 3fribs hdyebe REMEA @bkl adie & cﬁange of
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i ncr easi ng 30%&0%ineioEbveal thetiny shixkhgetayd ﬂét-silé]l&lgb&ﬁm BeCaubertincheat tréHuﬁdﬂOrU@h t he
nmodul us of rupture of the banboo. scri r educed about 10% 3Q% the
ey ongt h_ oL BRSSP AR P b o 1 g e reatmhdrddos |
not | ess thzaéh i thObeHb6NBrimB¥A % uSdd@NduCiBbr eBLidBhABLIEmbynoN@ick acktien. dafwaungndsthe
heat treat not

o that t anbqQo scri nber
wat er vvhenrlEE iegitulosgs 8ﬁPﬁ%%?gﬁ3??l8ﬁW@ﬁef & YR S%Eya”éeﬁsv?e? ntJF‘r%gh(tfos? ﬁw Ht(rj'?f
ot her wor dSnatehlilethhmﬁ@erﬁiCbhifdfbﬁf'wdTmId@ a@fevﬁlé’lae papisodf asticorrgaisn Mluﬁzl‘baﬁfgehe
rmdlfledthr ced bi ol dur.abi lLity,
weat heri ng® 8@%@ ﬁ@éty fts{’ affﬂ"? %IQHKHQ” Yis 2{%5 "C}élf[i’a"e ﬁ&yg?j‘é"” SCrmberis
envi r onnentredii¢eld @ aoyt, 10¢:B0%, he btreagtis ofi theaiamBoof sorimt@tits didlDixigh dnmh&ylth@lﬁeﬂh}b of
furniture, outdoor wldm r aci .
facilities, “°t T eyl hg/?%eA%aFPB’Bga}sS@Pfa%é? n%{cag%Fi gt Wéa}?o egtn%estalerkr{‘esﬁ’t gat ke ¢ he
present i n\baﬁﬁobosammtiehmabansb(p@llm kdilp Sndwater &hérange dn iontdeor Steitoemeis, dids &r der
in a cross section.of the banboo scrinber. Herein, the phase "in a state of

di sorder” FRFEPETFEYNat the banboo strips are not orderly arranged |ayer
by | ayer in theotier @&Ss, #ebhmipa safmbbieade bﬂnht)bambs@ Emp’sb)ﬂllich afehﬁﬁdlf'iG$ thrdufiehedtantb oo

strips are overlagfg @rtha% a(ﬁi ete g,b trip wll
f
be forned i"FPHE™ aggg At ?llx%ﬁap uﬁag mégcrf i ce si aE? o‘? & dp
bamboo scr intappbes enhidBman-friepdly, ltlmusemgmmablb asyewtddooﬂmdamxydoerrfdmtukaewt@mt hurlcangs,s nor e
uniform t hu 0i di fﬂ h% r fa%lglrs cracking. Wth the banboo scrimber
accordi ng % &ﬁ%‘gﬁl Sfean puh hrse A8y @& ent i nvention, the dry weight ratio of
t he banmboo st wltpfhe b@nbbdﬂ&naddﬁe@brdﬁg toSmadatirhkints 0the fresen irsrkrmion, thk Gambbo 6B atehat
t he banmboo stri e oad connect i 00, scrimer has a
h t
nore uni f 0PRSS nlg P ft%e of (fxasol%er 111 a cross section onhethIhboo scrlmtbereHerem ¢ phdse “in a state o
disorder” refers to that the bamboo strips are not orderly arranged layer by layer in the cross section of the
bamboo scrimber, that is, the bamboo strips are overlapped partially and no complete layer of bamboo
strip will be formed in the cross section of the bamboo scrimber. Therefore, the bamboo scrimber has no
obvious interlayer boundary and the texture is more uniform, thus avoiding interlayer cracking.
With the bamboo scrimber according to embodiments of the present invention, the dry weight ratio
of the bamboo strips to the adhesive is about 20: 1 to about 10: 1, so that the bamboo strips have a good
connectivity, and the bamboo scrimber has a more uniform density.
With the manufacturing method of the bamboo scrimber according to embodiments of the present

invention, a plurality of slots are formed in each bamboo strip, thus increasing the surface area of the
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Wth the manufacturing nethod of the banboo scrinber according to
enbodi nents of the present invention, a plurality of slots are fornmed in
each banboo strip, thus increasing the surface area of the 4 banboo strip
to be inpregnated with the adhesive, increasing the inpregnated adhesive
content, reducing the rigidity of the banboo strip, and the pressure for
pressing the banboo strips may be decreased. Therefore, the banboo
scrinmber hagmgbo %E‘ & vd thfr@hdRdantelaiheaNdindre SR the Tibidoed abHdaivel cofent, Walidingt he
manuf act uri ng net hod of the banmboo scrinmber according to enbodi ments of the
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R
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i ncrease i ol ogi ca urability, weathering resistance, size s ility an
saf ety, and“‘?réﬂﬁ““ﬁe‘“eﬁ?/ibf‘%?ﬂ%ﬂ‘i‘%f?’? é‘?fglVy‘fyro% A? e a"ﬁ’&%ﬁ%’BS Y ’i%hﬁ'éoft is
especi al | y neicdiiaiades of RéirlyQU kd 0ehic@NMick BIVEBRA Byrolyel bre tovied mRntd @aifture taagntnet hod

of the bamboo scrinber accordin o enbodi nents of the present nvention,
i nst ead of Ual £5i g the M BER o ™s E"?“ibﬁ% SBEPET Biap aes Inﬂﬁa,spdt ﬁ‘@l"%&%‘f r&‘”ﬁ%’r i mber
may be nodivehtRding refiftinch 3D G@bikg ahdWakty, #d)ymai|bs @nliraiveni-fieddda setlat biecdatbioc al
durability, \ at,herinﬁ;y r.eaﬂ?stan e, Sjize stability and safety, and may be
envi r onmentIPrEHEPTReY PR Aer P BYRBES ™ S cri nber is especial |y suitable
for outdoor emyiHeQRAERhSing Adtdd IfGRamBBREGINSr @btddifgiv 2nbaigeats of the pesent

enbodi nents of. the sent.invention w.l be qiv i art, in.the.
Fol L owi o dnySiet B Moot s S8 el P 4 bR sy g Reited
descri pti Ormse baaibodLrilea mBEslsof Ha@ incrdaked bjplogicl idarebilaf, weltkeriegiaddinoe sitesstabilityt he

present invenption. BRI EF DESCRI PTl OF TH W NGS . These a ot her
aspects and"GiffFinfuyBy fe"t”ﬁ"émf’ﬁ'@ée%\ll?" St e T%F %@8r?%rmél?ﬁrpﬁreg’ﬁ%lggrfa&a%rfg
readily apmi@ttbmair@thefits.om t he fol |l owi ng descriptions taken in conjunction
with the drawings in which: Fig. I is sche ic view af a banmboq strip
for making t h8dfimgawedt ﬁ‘B’é’?’taqgﬁsc‘g s Sinﬁoéimfe?)ts gﬁhe %?’?B%H‘lv??@?ﬁ ngg *ENE HPEsent

i nventi on; ifth@follavitgSlestrigidhe baabrhdCapiirediiin pdrt ftdiethe folidvanpgledcaptiolxasrtbe Barselrfronmber
according to an.e di e t of }hhe resent invention; Fig. 3 is an end view
of the T-sHEFEGBIHICE gég‘?’?“ﬁsboé eElrSSc?‘E(‘))tr“B'f’ §*t o an enbodi nent of the present

invention; Fig. 4 is an end view of the circular banboo scrinber according
to another embodiment of tjg . Al CREBrbR G P BrawINGS

These and other aspects and advantages of the invention will become apparent and more readily

appreciated from the following descriptions taken in conjunction with the drawings in which:

Fig. 1 is a schematic view of a bamboo strip for making the bamboo scrimber according to an
embodiment of the present invention;

Fig. 2 is a schematic view of the rectangular bamboo scrimber according to an embodiment of the
present invention;

Fig. 3 is an end view of the T-shaped bamboo scrimber according to an embodiment of the present
invention;

Fig. 4 is an end view of the circular bamboo scrimber according to another embodiment of the
present invention;

Fig. 5 is a view showing the bamboo strips are placed in a state of disorder in a mold and to be
pressed;

Fig. 6 is a flow chart of a manufacturing method of the bamboo scrimber according to an
5



Fig. 5is a view show ng the banboo strips are placed in a state of
disorder in a nold and to be pressed; Fig. 6 is a flow chart of a

manuf act uri ng nmet hod of the banmboo scrinber according to an 5 enbodi nent
of the present invention; Fig. 7 is a flow chart of a manufacturing nethod
of the banmboo scrinber by using the hot-pressing and curing process
according to an exanple of the present invention; Fig. 8 is a flow chart of
t he manuf aciuhodineht BREIPREenPhvdntidy; banboo scrinber by using the hot-pressing

and curing process according to another ex e of th resent .invention;
G, S0 1 Pt Wi ot b oL R T A RO <BRoT Rl S5 BB e hbor
by using colnd cRin@sdietGocorting td dAKanBleyt hgprtd iddaloo scrinber until the
adhesive is cured accordin

red. to an exanpl e. of. the presen i.nvention;. and
Frg. 10 i a NS EHAY £aB 00 PhEHRHAGEFHR e REE B BPor ka5 PSLPE ner
accordi ng tfHdaRing ¥odRlateorddl td MGh ERMPIbS thePr@8HE in@ddtion; N Whi ch t he banboo

strips are pressed to formthe b 00 sScCri r .and t he t he. banboo .
scrinber is not ?Fséd!owﬁﬁaﬁA?fﬁlﬁﬂl@%%%ﬁPﬁﬁwg}eé’@W8 éch%Frl byﬁlémffr%i)ggprfsﬁm%et ai l
t o enbodi Mest e liryhf) Be PmDSE Rtimbdd U ke @dhesive IS cudiiaediding id & exalgscCafiteeebsdaer ei n
with reference to drawi ngs are explanatory, illustrative, and used to
general |y uR¥8Y%t%Ad the present invention. The embodi nents shall not be
construed to IFignidis 4 v AireSr@tmahutwaitihg @éthod bhhe Siab®o sofimbesactardisy to &l axampld s and

the el ements having. sapne or similar functions are_denoted by |like reference
numer al s th‘?féll?d’ﬁé“i??‘nf’q‘i%"“d@s“@fc”}“ %ibgﬂ%"." SRPHERBESCISE f9 q‘éﬁba%é)g)écrrﬂ?bﬁrgan‘ti g‘e%m
enbodi ment 6 batnB& spireBERinodifiedent i on wi I | be descri bed bel ow. As shown in
Figs. 1-5, a banboo scrinber |I is made by banboo strips (also referred to
as banboo sliver) 10. As shown in Fig. I, the banboo strips 10 are

manuf actured from a banboo such BETAVYEED DBSGRIPFIONach banboo strip 10 is
formed with a _plurality of slots . 10a penetratd t her et hrou i

t hi ckness di ré{(?{efeﬁcﬁ ‘Hh%f’ﬁléad% Gl Qo ipiegts htgg Bt ar e g;1/0nb19 p“’sf’% Oglmfﬁ% may
be cont i nuodesribdd heteis SaMtefer@US dravingstakRexplongiyt ilidiraiad, adi use@lod geoerallyiundrsiand he

l ongitudinal directiaon of fibers of the banbo trips 10). thereof. B

For o ng. t hanrers g, fegmbrEnranon e SERRECe il uB P M ne BB 58 1 5 10
and t hus t hémilanplkaéanainédhe eeht@sihddng aunic emtsimilay fubgionsnge dawed by Jie trdfatnct he
rigidity of thel R‘?n‘q%o strigrﬁlo may be reduced, and it is possible to

avoi d i nsufPPErE RO EER I ™s of t eni ng of the bamboo strip 10 when
pressed, and tAwemharbhoer as@rdinglied embckmdayof gr pssntrigyethe wilbrideoritsd bdlgge 10 has
a uniformdensity and_s th surfaces..ln e .enpodj re of t esent

i nvention, bel4 @’“é’b’éﬁvgg’r?}t}’(%’bj%ots fiben fyisima efhb R Ovﬂhllpﬁ&}éo beFeﬁrre(gﬁ%iaF 9”“%8‘%

sl ots 10a, dilw® tohAckteessn Big. harilanb®tsiripp 10 8re nmyufacared from abandpy sush deMea@nge,

for exanpl %’amgo%pg;ch JBénQbongﬂiptl8 isa Q)?r%ljé[d vélltha ;r)]-rupality of slots 10a penetrating therethrough in a

thickness direction of the bamboo strip 10. The plurality of slots 10a may be continuous or discontinuous

in the longitudinal direction (i.e., the longitudinal direction of fibers of the bamboo strips 10) thereof. By
forming the plurality of slots 10a, the surface area of the bamboo strip 10 and thus the impregnated
adhesive content may be increased, so that the rigidity of the bamboo strip 10 may be reduced, and it is
possible to avoid insufficient contact and softening of the bamboo strip 10 when pressed, and the bamboo
scrimber made by pressing the bamboo strips 10 has a uniform density and smooth surfaces.

In the embodiment of the present invention, because each bamboo strip 10 is formed with a plurality
of slots 10a, the thickness of bamboo strip 10 may vary in a very wide range, for example, about 1.0 mm
to about 4.5 mm.

Additionally, the bamboo strips 10 are modified through heat treatment. Particularly, the bamboo
strips 10 are first heated at about 100°C-130C to absolute dryness. Herein, the term “absolute dryness”
does not refer to that the bamboo strips contain no water, but refers to that water content in the bamboo

strips is very small, so that the subsequent hemicelluloses pyrolysing will not be affected. Then, most
6



Addi tionally, the banboo strips 10 are nodified through heat treatnent.
Particularly, the banmboo strips 10 are first heated at about 100G 130C to
absol ute dryness. Herein, the term"absolute dryness" does not refer to
that the banboo strips contain no water, but refers to that water content
in the banboo strips is very small, so that the subsequent hem cel |l ul oses
pyrolysing will not be affected. Then, nost 6 hem cellul oses or nearly al

the hem celxkhiteBss ioh nEJ?l? Jﬂaﬂbqh@rnﬁéllhlo&s 1ﬂ-QheaBaﬁth<y I’stﬁbsy $(Bdrea;5yr<ﬂﬁau'&t about
150C- 220" C. _After hem cell ul oses pyrolysin

oo eal Lo B 2 eersp g avro b ire L partied s IR AR op F 1 Mol

adj ust ed byorat sitiRlb@ebos bBRN aB)djiea by datubstd BRdM. , most heni cel | ul oses or
nearly all the hem cellul oses in the banbo

F strl 10 are C{?grade1 mai nl y
t hrough pyr ol $¥%heet regientomest hepiselidoses oy nariyplf fgh ‘é‘esb‘ﬁﬂ’ﬁéﬁin PIRS B are
hardl'y  pyredryi6@ ehain§Othiolit pykdhis Phily Stifudbes 2l lx@iﬁﬁ‘shn‘al‘thé) 8dmbps GERY 10 @8 Hafdlyt he

banmboo strips, 10 ma be chan gﬁﬁwper nent | chanp?ﬁgof the chem cal

conposi ti oYrOley ¥t éhe RpReFa Ghagie |pff15’8?‘é/sl qfﬂbert?‘?g'aooovl aREBBEEL ri ps

10 has advaaiages b tolcmgawtreeneamlabmdsﬂm Thergdte, Hie EmtH sdinbért! ormadg tggood
bi ol ogi cal . durabijli The i.tudi nal, direction of the urglity.of
slots 10a (P&mR98 rfg‘ip§tl?eﬁfs %Vat"ﬁgetsﬁ’ tl‘“’bfW 2iEF Fspratioss B‘?}hgzebg%i% ams tg?olgpbé"tl%éfffﬂ I
ot her wor dSurabil@ pI ural i ty of slots 10a are formed al ong the Iongi t udi nal
direction of the nboo s enetrate thr, strip
10 1 the ¢ hi CRIeea e b b ALEORT B 15 SoptvP R the i BPodhe
present i nygipd i00M otks wshg\m: plh[ialEy 6f sldis, 10k e fhﬁﬁiﬁ)@lﬁngsﬂw’ lopgiiudif) dadcgonadfriznged

in state of disorder par I e inal direction of the
fibers in Z*RYP§es 108%?"’ % 5‘4‘%‘&8*)"%&??9 li‘edh‘ 3383 T8 upper hal f nol d
2b, so that tAecokiagioOfufiker brﬁlﬁ»dﬂx@nt&f the Pre@nd iaNReE, as Rivwhii@Fik.)5, tha bantos ﬁﬁ'ﬁs
section of the banhoo sc stri 0 are
not ar r anged®® PEPEH YA 59‘@‘?"%{ ?‘Pdtpﬁélﬁﬁi’)‘lﬂ‘&‘géheq%%ig\a}léi Frecuf“hoqﬁ\ SRt "ﬁ OIﬁia
direction nym;iriaﬂgilobél‘thlfﬁhﬁldﬁhﬁldbﬁlﬂiﬁ)&maﬁ‘iﬂoldas saliat theipmboosstripn1Q art bvatlappsgl t 0

say, the banhoo.strips 10 are ran r el | n | ongi t udi nal
direction &FUAY LR FospEFEn o%ﬁa ag#:%o sé‘%“eW]gah g‘FS’ Sflyné' ? %m% gsnllpé Qare prambged 0o
strips 10 G@&tb&ﬂdyel\ﬁh thb nﬁElQhM@feh\ef tmmngmﬁalsu diryction efahd fiverts of the baneié smis acf

banboo scrinber | decr.ea si.bilit

interlayer COIE‘IS%‘&%P%& t‘b’fay’ ﬂP]eLLa‘B Or%‘g}(gsg %@%ed fargllf[‘?Pgal nﬁﬁ%e Jgeyd deI (Precfﬁn g e
pressure prirgseasl Tadifas, whei dging Mo mglmamebhmbbd frilmNo exdlhha itk each W\e naadamgiyve

may be a ol ubl e resin su henol.ic resin, resor ed
phenolic r é%q‘ﬁ %F e e °°r?6rHPCt?"T st E‘ﬂr@n“&for%‘ £h3§sfier°1feasfnﬁ Fhe 'I'lta‘/ (r’rfb'&%r(ila 3¢ i nber
1, the drycmednghhhwaﬁnbﬁbsaﬂ‘unliehe banboo stri ps to t he adhe5| ve i s about 20:
1 to about 10; Jb ];I'heref in_enb % rl)F ? g gcﬁ‘eslwrgv rgtacllhcgsr}ve each
banboo strip L PEOPSFR: W‘Er'f‘fs'f%@ess 12U art's ir/n p6€'1gna ﬁd& S

thus "i'ncreasi ng
t he i npr egnay € a adidesiuvie retkuends. phdiobc bamh@sorcmblrmcpmed@heaole resirDehi rhalaaine

t hrough heat tre at t he .b o] ave nore uni form
density, h‘f%&‘? mgﬁ Fef'ﬁclésﬂt‘e 8%%5{‘?‘% Stlg%e ‘Ye%ﬁamf Ofnﬁ%é he Py B 4% A boo
scrinber | atfadivelioibot b@C kg abolefi@nm or

Therefore, in embodiments of the present invention, each bamboo strip 10 is formed with the

plurality of slots 10a, thus increasing the impregnated adhesive content. The bamboo strips 10 are
modified through heat treatment, so that the bamboo scrimber 1 may have more uniform density,
smoother surfaces, and better size stability. Further, the bamboo scrimber 1 may not crack, deform, or
degum, be not easily corroded by decay fungi and mycetes, have an increased biological durability, and
be environment-friendly, so that it is especially suitable for outdoor environments in which temperature
and humidity may be changed dramatically and there are ultraviolet radiations (an anti-ultraviolet coating
may be formed on the surfaces of the bamboo scrimber 1 in order to use in outdoor environments). For
example, the bamboo scrimber 1 may be widely used for outdoor floors, outdoor furniture, outdoor

buildings, park facilities, steam bath house facilities, etc.
7



degum be not easily corroded by decay fungi and nycetes, have an increased
bi ol ogi cal durability, and be environnent-friendly, so that it is
especially suitable for outdoor environments in which tenperature and

hum dity may be changed dramatically and there are ultraviolet radiations
(an anti-ultraviolet coating may be forned on the surfaces of the banboo
scrinber 1 in order to use in outdoor environnents). For exanple, the

banboo scri ”bﬂrmaLuﬁaMan%eWoﬂ%f Yhe Lbﬁﬁﬂ)ofs@lﬁm&blﬁd&@fng ftd @D edbodidhidTQke predemi t UI’ e
outdoor buildings, park facilities, steam bath house facilities, Hé%

manuf act ur iTERtRRtHbEE dapcribeewifniiEBeese Fafhér SEvEdP ditng Bh maM TSl
t he presentcom[;r@éémtfélgnmgvst&ﬂs be described with reference to Fig.6. As shown

in Fig. 6, the manufacturing nethod conprjses, steps: Step
101: Mao banbd®P 194: Mapbanboa & makingd g 3maeostips %mﬁ%\?lcl‘(ﬁssé’?Tbﬁ?tngesé‘g“ ‘of about
1.0-4.5 mm  SteP10b02plurdlitP bithlod drd tySmei usdaat BmBsoestripO PR laily) theaﬂﬁbobanmﬁssst r| p
Particularly, the banboo stri ._machi ne

0
are rolled t}BQ}‘gP B ptferming graphine #‘d f“% ]§‘f lE?'tm l&??ﬂhlﬁ&ftﬁ%g%f%‘m & DT 59 thas eéﬁl;
banboo st r ipgntos stip sT&edWithhh Purfitkidfalots b%eﬁftm@‘h&%tﬁroﬁghﬁlei thikiendirédiar ®érbuf.ough
in a thickness dj re?tl on t hereof The lSﬁgura | e co ti nuous

of. sl ots pay .
or di scont i AT BHEILY AT HRMPORFRORRAN AT IEOHREUP S %%"n??@m?‘ggﬁ%%%‘ of {ie Bagoo
the | ongi t ygibdad., kbl lbr@&tdix@lmlr&fnonf dfiFsrsofafe bhlhl&)obﬁﬁﬁi)m()s isdréabifisSthe sulfats anemfrtlea3| ng
the surface area of banbo ﬁ@tl‘l p and tJ;Y @%Patgﬁ’% eS|yre cant ent,
r educi ng tﬁ@ntr)?jrla.a?@ ﬂiﬁf‘mPrﬁ%m ERYe SR, ﬁ'ﬂg 5P FREBr %"sm ng
of the baniRoitasihd hPsressilder tig] bahbdo Giips. Mk st Ghinemidhie bey Berayty m@mO@rbmﬁng
form ng mcq{“}‘h“b n the art. Step 103: the banboo strips forned with slots

are nodi fi &4§° ‘g"ﬁt heat treatnent in the absence of oxygen.
Particul arly, staf 1081 theStambdol stis bhﬁdmﬁha@arsmbdlﬁei thraigh hekt ir@dnehidirtho abseice bfps or

wet banboo stri banbo I ps_.are nto a rature
heat treat T P ﬂ%%?ﬂ% a@ﬁrftﬁc‘k%gﬁ% bﬁF (%{Wg ?Eaé%f) TG w%lrb%nn’é’r g

heat treat mBfHoo bapskard1Baétdifto am@leamp@gurdmm mﬂna{rmcmwumbmealing arfdl 1hshb’(ith\/| t h
overheated steam or nitro as. a protective h tlngthe
banboo st r PRSI 4" & & t’ﬁ?tﬁ‘f’g@f‘nlf Rpxing 8 beajine leyjce ‘hebe?“o\‘?f“ e‘a%bergi v%“h OV%S tedeS% "from a
hot oi |l f uknaiesen & a prow@diivd gapméaéau If(ﬁ-héaﬂﬁg'lﬁe Banghas steips aadl the Ipeamthe(gashmatheng
tube. According to regg{f}r errent

essyre in
the hi gh- t EIBEFEY JFdoYR mtaP%ta?fl pe. 1 LF%E%’E"(SM aEF'Hace ﬁaso ntere(é l%au %i ank is
about 0. 1- Q,cﬁ)rdi@&O rdytifetheaof dutabiligrany coldrh:&e prebom thd hxgtp@mmaalrshda] mment to
mul ti-stag r eat in the ature heat treatnment furnace or
the heat t H’tn%faéﬁ‘f?““e{‘ﬂ@kbsaaﬁ%’ég?ggg I'Bs are heated at about 100" C 130'C
to absol ut e sygpasisiarl, hl&:l’bamtstri‘pe&fb Gubjebted © Sedti-wage naandrnymalielh@lhmperauue
hem cel | ul ses int strips.a sed
~after hem %af F??F‘&%eljgmf)cfi ngt??%a%e m@’ﬁéa“% tg%[’osot%lps g ﬁeateg talg(I)ut é&&g 13%2&“)
90C, and th&omld@muﬁ ehénatdsehdmicefiuldséseor haariy ! tist metqixslhm*ses ia djeUsnbe du;ps lﬂ&l ng
saturated steam sh at the tre |s inten
modi fy t he PHEM508 %?‘11 il%gg 9%9 gﬁfé feilmosﬁso%“tm 4 Sﬁ'é*rﬁgec% u°| Fege 8?016?113%? oV al |
t he hem celbb Uldﬁ&&nﬁmbi@tuﬁeh&tdﬁﬁd’fhﬁbarﬂiob sths areayjudne bg egrzaatedied@daml y t hr ough

It should be noted that the treatment is intended to modify the bamboo strips. For example, most

hemicelluloses or nearly all the hemicelluloses in the bamboo strips may be degraded mainly through
pyrolysis, but celluloses and lignins in the bamboo strips may be hardly pyrolysed, thus improving the
dry shrinkage and wet-swelling properties, the size stability, the biological durability and the
anticorrosion property of the bamboo scrimber, and significantly reducing the hygroscopicity of the
bamboo scrimber.

Step 104: the modified bamboo strips are dipped into an adhesive tank, then dried. For example, the
bamboo strips are dipped in the adhesive for 5-20 minutes, then taken out of the adhesive tank, hanged to
remove the excess adhesive, and placed in the air for aging or put in a drying kiln to dry at a low

temperature, for example, lower than about 80°C to a moisture content of not higher than about 20%. The
8



pyrolysis, but celluloses and lignins in the banboo strips may be hardly
pyrol ysed, thus inproving the dry shrinkage and wet-swelling properties,
the size stability, the biological durability and the anticorrosion
property of the banboo scrinber, and significantly reducing the
hygroscopicity of the banboo scrinber. Step 104: the nodified banboo
strips are dipped into an adhesive tank, then dried. For exanple, the

banboo st rigs.d A fgle%@Q ﬁh@noﬁﬁ%sn@@'&@&&h& Elocilﬂé'd pRendid i) bhbi@Sine hbtEfRd '&)lﬁﬁﬁﬁl’d out
of the adhesive tank, hanged to renove the excess adheS|ve ﬁn | aced in

the air forresigPriay gher pefer spiableyesip Yithmiler prePeptss: Qrgredee. the plgsive thﬁ‘iﬁe f or
exanpl e, | owgifd blli@norabaiisy3ts. t o a ni sture content of not higher than
about 20% The 8 adhesive is, for exanp phenalic resin, resorC| naol

nodi fi ed phendtp é°5r &8s pyveighing agepriae fRots ffiq\é‘f?d SFSR0 e Pambagsirips a5 2T Fher

wat er sol Utﬂla@edr iﬁstlllenlow&tlﬁlf Soll 228 ThedDbBE8Y i Sare ﬁvﬁllbl@garﬂﬁ@d alohetha ddagifiidingl 1 S
diluted to have a solid content of about 15% 30%

ter i ghi ng
accor di ng tdedtipeofiiRampeodttre bus ip ¢ stae Rhdippdth S e Eé% Vi B ‘SaF"e'}l‘%lfrPséﬁeﬁg?i’ Oﬁ%
pl aced in tfigr haid 2Aahd bafBdori@dare JVaRapPAFRAAlY Shd ioPSraiided lapa blaye IThyloaerr anged

al ong the Iongltudl nal direction of the banbgo stri state of
di sorder ( d@lémplfl ga ighen moygd info@ prejsyjre fqmuing machine with.an;ugper Ea?fqogdeﬁtb Woﬁﬁgdrt 8t nol d

2a, the ba'mQtOth§Bdidb&$strﬁ)Ethﬁ?eV:ﬂﬂd :a&p&dp@@mdr adid pfesadadlfmehotafeﬁsa@ge,desi ayet, by
| ayer. The | ower half 2a |

nov s re
o e w i ST ONET S g 3b | Thared PR greon gD e iR ks
strips in tha pRRind px%ce@d’ i€ ude@ ithePFesa@koftfolledb Bbopt 43576 @dPa. Affer ﬂlhean’(bﬁdi stfifs@®Si ng
process is used, the tenperature is controlled to abou 150% ghnd t he

20-
pressure F Pressed gidishappd B spsish s the Pressipls maprfainieg and theha E’%" TG WP GCess i s
used, the RRREShE Goled oGO iHeQrdsuel fb@m@h@ddﬁmeérﬂreﬂ GoddPanto Aty rdoe alblaifﬁbd)ﬁt

strips are pressed and shaped.to cifi ize, the pressure is

mai nt ai ned 284 PH& %5%6‘83@? Veﬁs‘“ré@ﬂ\){gf%fm“%aeb(’ﬁ 00 serfsi, 8r 2 are moved out of
the pressure fiirdét ROcIBBERIAR, strésh BMNthd BB scivhir, Eﬂledahrybdbgcrtnﬂﬁrnn‘myaﬁdtaddéd ad at
about 100-140C until the adheslifvg gs curedb t.hus L ét FF% n‘gg S, r| nber .
I'n order t dherrap Emgerpe-ion sfamgley e bambpo pormber fAmnad, O a¢tiPRBE 2% W& SR

scrimber napighe aft PekEth ab statkdd@ bintMstrRPREe Adérufice t}Emrabcﬁaxampdue t}tehemlmnboo
scrinber forped by hot ing are piled u t hen wei gh ed on
the stacked™BRALBY @GPWJ%{)E’H © APeEent Esst’ﬁgﬁbe pp}iﬁseﬁgu(}rcsur pnoag
scrinmber NBin{der Hajhetstdckel At Fdo@ tewaaaewenmmp I’tlﬁtﬁ escﬁu lquiztyerOfbueumg thedjatrlbqbr essed
and curing, the banbog scrthnber may_ be st ‘g]%?vm eratur e f or

more than ABBERE M3y bgaypiect ipihe FEpmgts: F%@xaﬂ‘g ch'Smt" §°a "%?a DAy PE TN Vet to

ot her tr eat¥RitSes of ¢ baBM@ Wrirkber. AN ant| -uI traviolet coating nay be forned on
t he surfaces of the banboo %CI’I nber . ent

0
i nvention, af '&P™s PATMESLL BF BT "Evfi'm(?? ‘gqrg?e’xgmg P grﬁﬂﬁ %’g’%%mh . o Sglp’t he
banboo st r iR vamooREipGiap medlppdatmo a adheliie Sihd/heradiidd titimt bhingedat\md;tdﬂo'lﬂften ltei ng

heat treated. Then the S hot ar.c essed to.formthe
banboo scr PSP SRS #g P‘Ft)}’r © m@reﬁ%f#r@cf%"s @“r FWB%? scfigber. %’bﬁllglme PRPSTYRh Sat
treat ment . mbhiGedR0uphAck tidainitgt. TRinkaGhACaOMEhdGedoling I this entpditienhtie pbsetthe
present invention has the same effect as the method shown in Fig. 6.

Examples of the manufacturing method of the bamboo scrimber according to some embodiments of
the present invention will be described below with reference to Figs. 7-10.
Example 1

As shown in Fig. 7, a manufacturing method of a bamboo scrimber according to Example 1
comprises the following steps:

Step 201: Bamboo strips were prepared from Mao bamboo.

Step 202: a plurality of slots were formed in each bamboo strip. Particularly, air dried bamboo strips

or wet bamboo strips each having a thickness of about 3.5 mm and a width of about 25 mm passed

through a slot forming machine, and rolled by toothed rolls of the slot forming machine, so that each
9



i nvention has the sane effect as the nmethod shown in Fig. 6. Exanples of
t he manuf acturing nethod of the banboo scrinber according to sone

enbodi ments of the present invention will be described below wth
reference to Figs. 7-10. Exanple 1 As shown in Fig. 7, a manufacturing
met hod of a banboo scrinber according to Exanple I conprises the follow ng

steps: Step 201: Banboo strips were prepared from Mao banboo. Step 202: a

plurality QhmédoQ \Vﬁrf&nt&p{vﬂpg phfli§IE Elotb@é‘ﬁbl&@ngsﬁ'x&{etﬂrouéﬁaﬁ ftHeQMl:l@lésls Mirecfidn'
dri ed banmboo strips banboo strips each havi ng hi ckness of about

3.5 mm and BeSRf: drthﬁ ptsfah%twéatms 2’5"rerﬁﬂ“b“ét§“§étﬂ disoRinygg§Hn éheslPHfUt“&t ey A ne,

and rol | ed fa¥bdo@®@ibIRA sdteirgtheambddQus Dl intr@isME g iniPréghdtdaadhesi@ comtank. each 9
banboo strip was ormed with a pl ural i té of slots penetrating therethrough

in the thicknd%s 26 fhedppb S“‘tphé’Fréé‘Pd‘ﬁ?dn arifulprly | the ’if’mB‘Po dins et de 3l nuous

or di scont iyaNdpilkduplidyer by RHG] atlalgthdaatmodlhrg&@etﬂpaﬁtmeheat d?eannemﬁrbaaewsttms@ hott hus
softeni ng the banboo str]ps and increasi ng the i 1% %hesw{):e-f
' ‘f"t| il [

“content. StdFs 2@3“"3‘!“1&6‘“@6%}%@8 xgrihpgiRd KR &S RS RTPTEE P 14gor

banboo str |h&$-t%ﬂ)@t@tu$elh@zd tledth &t SufRbd waslwedd] @6 tempérht@el Md@ml:r@dﬂ@lrraﬂ)d/ly, laidy @fam and
pl aced into a_ high-tenperature heat treakgrérent furnace Wm(? us?e% ot oil
T8 g

as the heat"Yaﬁtj‘p‘ﬁ‘é‘atolﬁl}ﬁhﬁhée"tﬁ?erétf‘reﬁ?ét’eéﬁnegtt 37 3 bpRme BYephealE ® Then

the door ofwheRene t&ﬁ;ﬁﬁmieﬁﬁ@%@%&ﬁtﬁmheﬁt th¢ RAlingRRE slB\kdd’dma@ﬁ; alBfhe etmednpst he
tenperature was increased ra team was n t

hi gﬁ t enpergtefracdiaapsolyty ‘é%tefféﬁt?p %5?) é‘%aﬁap%aé% ?“t ﬁ@ﬁ g‘b“?’tpgé?ﬂel n the
f :Jr nag eOI \Ahaﬁmtj 1Ise’cr:] t\a@ﬂﬁﬁﬁtﬁhddl’f@ abBaudl3 h,eme hﬁﬂfyﬁt@ (fligtbarﬁm Einpg; e if) g)&blysmg nioat e

sl owe own, and the ba tri s were heated to ol ute.dr Ste
203a). Aft é‘Fm‘fﬂ‘é‘%"éﬂfﬂ‘é‘?I&?ﬂFhé%?“@& R s Gemopa gies, o R Y PEShEE stilies rgﬁif P
about 180" GigimsSin R ibhhkdb &ﬁ@ls. frieen, tﬁ@@iﬂﬁera’&tré’lwastdﬁlﬂ&seﬂﬂﬂﬂrﬁtythﬂgarﬁdﬂeoolﬁﬂg‘ﬁmga gt ri ps,
that is, pyrolysing nost m cel |yl oses or,_ near |1 the tlte 'c%l ul oses
1t he banibon 4 PRt St oREF Uil T Omy SR Irg =R arien Dot Ty en e
bamboo st r itRSlater[ddSing stddCtht QERALIRE Ahd eheWRSm d@RE R&S Ebned i bdctlgratt i cading taer

cool i ng stag the steaminlet and the steamoutlet of the

hi gh-terrper( f‘t?roéb)heat treatnent furnace were closed, and during the |ater
cool i ng st agert sidi bshidtahat, Wh@ittheatitbetatue: usthehxgn «ampelr@tre watrteatmmﬁedcetv@s ina

accel erate the 2 uld.be n ted en the
t enper at ur &gH° 8“thl|5%ﬁ lgéﬁ‘p‘é'g i’f S?”Ecaﬁéﬁ% s Prige haﬁwg’?ﬁ Stf“ifrlﬂ buévm’r ange
of albout " 15;91@3/&1&01%5 Wdrd dltf&iau Etenffeeeai teriipe@8BS. Th Fhist dﬂﬁnﬂ.’ﬂﬁﬂ‘fﬁﬂlﬁlp&htnne ms ineryasdie

pyrol yse

IO| es, were eren
t enper at ur é@"‘ﬁ}itﬂa‘t‘t’t F‘Bt m'f‘ﬁtg %@Pfﬁeaf‘%?‘ff‘r R f"at%"rI g‘ﬁégﬂce‘m%se“ Bi® ¢ o
about 180Cbaﬂd>o§fapsrweaamfuaﬂlyﬁyfmysaialnﬂmmsso ‘@nd then decreased, so t hat t he
hem cel | ul oses i n_the str wer.e main bout 180' C.
o Che-t oSt BRperen B i BRI P s e g s
decreased tidved tHae AfRAr FCCUrtRe stéafNBIet hddahe adeudutl@0Lere Elbsed, Siee amurated gtamang t he
st eam out | ?ntput\t,\é‘?i th%lh?g?t-tempertatlt]lr%megtat;egt{nggt %uma%é gn%n}le\:,\@a?nboo strips are maintained in the

saturated steam for 3 hours to adjust the moisture content of the bamboo strips (Step 203c). Finally, the

steam inlet, the steam outlet and the door were opened. When the temperature in the high-temperature
heat treatment furnace is decreased to a temperature lower than about S0°C, the bamboo strips were taken
out.

Step 204: the heat treated bamboo strips were dipped into an adhesive, then the impregnated bamboo
strips were dried. Particularly, phenolic resin was diluted to have a solid content of about 24%. The
bamboo strips were dipped into the adhesive for 10 minutes to obtain an adhesive content of about 7%
(i.e. the dry weight ratio of the resin to the bamboo strips). Then the bamboo strips were dried at a low
temperature, for example, lower than about 70°C, to a moisture content of about 15%.

Step 205: the dried bamboo strips were arranged and placed in the mold 2 and hot pressed.

Particularly, the amount of the bamboo strips were calculated and then the bamboo strips were weighed
10



inputted to the high-tenperature heat treatnent furnace and the banboo
strips are maintained in the saturated steamfor 3 hours to adjust the

noi sture content of the banboo strips (Step 203c). Finally, the steam
inlet, the steamoutlet and the door were opened. Wien the tenperature in
the high-tenperature heat treatnent furnace is decreased to a tenperature
| ower than about 50C, the banboo strips were taken out. Step 204: the heat

treated barfQ@ oflteideRigh\6y ol il PRAGH’ | Al GedBMBRNREHE Were alrddgdd ARG e R@mal ed
banmboo strips were dried. Particular]y, E)henol iC resi [ LLt ed .to have

. P n_was dil
a solid corfirgsipn effthedmbro soipssn therever RaliAld2aqf rqg@nghiay @°lﬁ?ﬁvﬁgﬁ‘e iPHERS0 fHHes
adhesi ve f akind f) afiairWt @Srdefin BB tRisReclsh @R BSHeMRIf GRALE MHat i©the BIIMID surffibare(nbt. €.
the dry weight ratio of the resin to the banboo trii%gps% . Then the bgﬁ{)oo
?‘Pﬁ? > 3¢ 70C,

strips wer @raeediayenty layey Grg Fiey Uriframey ylino 2 hohpressys VP 2PReh
to a noi st yidk oNheBfpeofalfaiiiibt 2da%e BivePhaB@ild 2dwereltlogd WisRoprasture pss wer e
arranged and placed in the mold 2 and hot pressed ar.ticul ar

I t he
amount of tPFEFaRsE b abPustP N (8PS ReEIFATe 2 NEPPEh SRY £ Y eﬁﬁe&?y%ef‘?rftﬁrs wer e
wei ghed  1Qekass thighMrekbacyCidGdntagnetié wakeed hedt e GdnthidB stripsnid thehBoldanhde st ri ps
were arranged along the longitudinal direction of the banboo.strips in the
| ower hal f Weﬁm?a"%éfncﬁasfe @taﬁﬂ’ég?oa& B Mg B SB’&F?&? in dp! iﬂﬁ?sprég%léei ng in
a state of rglicrQrlablat 8.0 MPh.NBe pleQ6iS a6t iSOMBf wak RRintade®for ftabtf15 nfodueks, ABen thiehat i s
t he banboo strips are not arranged | ayer | ayer ee, Fig. 5 t hen noved
into a hot PFF¥ESY &°4B¥ 'hséag?’?a@ﬁ R E i"??&P %‘Hasd%sﬁléaf:gg‘aﬁf'df e %ﬁtf"@]ﬁrbb.am Te
upper hal f seaphtdr vdo bt he | ower half nold 2a were cl osed. When the
pressure was _jncreased to about 4,0 MPa, t ressure increasi ng was
D opped. and NG RBGEHCY GEHId Pty et BeEt Has ToLGakes
el ect r omagnet Léngihauagh & ehidR@ad: 2300 enbbagtbamn >s1o0imas i n the nold 2. After the
t enper at ure was ir]%eiﬂs?dﬁo about 130'C, the pressure increasing was
started agai nPgHtY 1'%t Hé&Pressure reached about 8.0 MPa. The pressure at
about 8.0 MPaTHidGesdBhdllingirdte ell.5% (meadneed tafict beilp snakedd watth@25 CHer 24 poeg 0158 Was
decreased in stages, the

. steam i %&e nghd was di scharged, and the
rect angul ar™ er bgipg T°ﬁ]i‘?éln “@&é&tz df 4 ?u.rg‘The si ze and the physical and
mechani cal pr opeaiisicesiptok (MOR): basthvaen. scri nber were as follows. Length x
wi dth x thi Ckrf\]’fﬁ‘ﬁ: %goo .n&é 60 ‘}%@%‘E 200 mm Density: 1.0-1.1 g/cmi.
Thi ckness sweMoPHY oF gtteiy MOBkg fed after being soaked in water of 25
C for 24 hour f cours2. 5 Yescr{td® atoue, @toradr tte felelse itiegntsrod lkigds ofitheniindso @fim2h e f or
48 hours). Mdul us bof r ggt ugeéag V cr%éda> V%OO MPa. Mbodul us of elasticity
(NOE) : > 108BORBITOrdRY Boifcsd (g§ “ePFbed above, in order to rel ease the
i nternal stpamsleaf the banboo scrinber, the banboo scrinber may be stacked
as descri bed %Q%lYo%v'n in ?‘gn%! szanufacturing method of a bamboo scrimber according to Example 2
comprises the following steps:
Step 301 and Step 302 are identical with Step 201 and Step 202 in Example 1 respectively. Therefore
the detailed descriptions thereof are omitted.
Step 303: the bamboo strips formed with slots were modified. Particularly, the bamboo strips were
tied into small bundles, stacked layer by layer, and pushed into a pressure tank provided with an electric
heating device. Then the door of the pressure tank was closed, and saturated steam was inputted in the
 pressure tank. At the same time, an electric heating tube as an example of the electric heating device in
the pressure tank was energized so that the steam become over-heated steam in the tank. The pressure in
the pressure tank was maintained at about 0.4 MPa, and the temperature was increased slowly from
100°C to 130°C, so that the bamboo strips were heated to absolute dryness (Step 303a). Then the
temperature was increased rapidly to about 200°C and maintained at about 200°C for about 3 h (Step

303b), thus pyrolysing most hemicelluloses or nearly all the hemicelluloses in the bamboo strips at about

200°C, but hardly pyrolysing celluloses and lignins. Thereafter, the pressure was released, the overheated
11



As shown in Fig. 8, a manufacturing nmethod of a banboo scrinber according
to Exanple 2 conprises the followi ng steps: Step 301 and Step 302 are
identical with Step 201 and Step 202 in Exanple | respectively. Therefore
the detail ed descriptions thereof are omtted. Step 303: the banboo strips
formed wth slots were nodi fied. Particularly, the banboo strips were tied
into small bundl es, stacked | ayer by | ayer, and pushed into a pressure tank

provi ded Wigtehm &Nth€ bR&lrE itk wheddchdA@d, ey btfated EREA wahBpuleDh 1 préshie: PreMmSUr e
tank was cl osed, and saturated steamwas, i nputted in ressure tank. At

he .
the sanme tiTFR¥ZINGHPIEcoAlipg TRenHBEPTRIGIFG I da8ea “é%‘r’?b‘l‘)é‘g%f QR T
heati ng devib&® 96°0 for B R6urd) S Sk @ iR MoiswRScoREHE bOheZRflb&Atriph@tep BdBe). Bhapmdeconme
over-heated steamin the tank. The pressure in t(&&ggrﬁssure tank was
mai nt ai ned 99T *ABBEESSEe Bk oPeggfdo tomRleledir et Beapeat PPe? ¥4ed slowy from

100C t o 130" Cgstep onatah@step 308 arb @IS0 with BeR04 WRT epl208ih Edaniple 1abpativlyeTidrefRes s
(Step 303a)., Then the  te eg:atur.e was increased rapidly to about 200C and
mai nt ai ned t%\e[de'éﬁe&ﬁ‘fscrﬂﬁ‘ﬁ‘étrgg’f’ LHBUEI3 h (Step 303b), thus pyrol ysing nost
hem cel | ul oggmpers nearly all the hem cellul oses in the banboo strips at

about 200'C, _but hardly rolysing celluyloses . and_|ignins. Thereafter, the
pressure was ref ByuBguTg HE*B@%WW&&‘%B‘H’ ser L{’ersatcéoé‘?’f?% R Ef%@%pgr’%?gﬁaﬂlgalgaswgﬁlvas
di schar ged,to aachcsading ta EeshpRtica@RpAS: thalpast Seebniontht ieldps Be@ped eArtdaimkphydidalis

realizing rapid. cqoling.. Then the tenperature decreased naturally to
about 90 ARUTRUFHELIHEELt! R BB SHEoH Brorng SPamPiy § 48 A% ST UoHe
nMoi St ur e cadoritg tdfxainpie 1.0banboo strips (Step 303c). Finally, the door of
the pressure ta livvas opened to conplete the heat treatnent of the banboo
strips. Step& and Step 305 are identical with Step 204 and Step 205 in
Exanpl e 1 respretmanefayturing ethed of e bhi®o deintel &dordies or Exainple Addiffdrefr@nthaar e

omtted. Exanp).e 3 _The nyfacturi ng.net.hod of. the banb SCI i er
accor di ng t36°oEngipFEmale;Ign Lg’ﬂ‘btg"t 4t f%?‘?"ftfg\e m"ﬁja?‘r " c'trcggf’ ﬁ%‘ftg%rg@%?g?%andthgt
Exanpl e 1, pesa@pteptthadmotult of thd @dBods@ipk werd codulatel endid Elmb® sTipsrapeighed Basel t he

physi cal and mechani cal . p grties of the banmboo scrinber accardin o]
Bcampl o 3 dPEedrsd PRI LIRETT 7 5E boat HaratRa e ot drheer Bt 3 The
nmanuf act ur iimgstirebihusdrdafin thh eroaei@oof siemialdE kthe dantod eripsgird arafgedinphedovkr Half f er s

fromthat a rding to ample | in that the cross section.of the npld 2
5o oul are R EREHBEE PTG AR® HOP PRECrTe SEaps FRE SN of ¢ he
banboo st r iupger wWaf eold 2H; etidnatieaen@radird reehddandno60-BXT, ithesSnokt Zwaselogidedth bagbdt on

t he density of ahout g/cnB, and the banboa.strips were arranged. al ong
an identi cé’fessd‘fer%&lf"?“o# %ﬁadg” §rage g‘f’%ftgamo?'asd?pg%r e'Frhe Lcﬁ Prhe” gor"élél M2 ion of
the nol d 2;inddae thraeipeaust whed Shea¢ngpe@murearnag ixcredsed t bigul BWEL a tiradr fvas swavted] if2ke of a
sem circul ar nold, .then nove 0 a hot pressure form ng machi ne, havi a
sem ci rcul Fmboﬁﬁﬁg’fberh‘ﬁﬁsPesl‘?B’fdgfo %‘B’;e a\%@?‘lterf‘ﬁgbo tegr(r)pn[é“rl’(i1 fjrrbglg% €ac %egi 4 S‘lﬁttﬂg
60- 70C, t hevimmrbdi0Znivas, hé biglest prdsdule veas ldedgaes to about 4.5 MPa and maintaned at about 4.5

MPa for 15 minutes; then cold water was inputted; finally, when a thermometer reads 50°C, the pressure

was released completely and the bamboo product was taken out.

Other steps in Example 4 and the physical and mechanical properties of the bamboo scrimber in
Example 4 are the same as those in Example 1 respectively.
Example 5

As shown in Fig. 9, a manufacturing method of a bamboo scrimber according to Example 5
comprises the following steps:

Step 401 and Step 402 are identical with Step 201 and Step 202 in Example 1 respectively. Therefore
the detailed descriptions thereof are omitted.

Step 403: the bamboo strips formed with the slots were heat treated at high temperature. Step 403a is
identical with Step 203a in Example 1. In Step 403b, the temperature was increased to about 160°C and

maintained at about 160°C for 3 hours, and then decreased. Step 403c is identical with Step 203c in
12



pressure of about 7.5 MPa; at the sane tinme, steamwas inputted in the hot
pressure form ng machine to increase the tenperature; when the tenperature
was increased to about 130C, a tiner was started; if the banboo scrimnber
was designed to have a dianeter of about 50 nm after being nmaintained at
about 7.5 MPa for 10 m nutes, the highest pressure was decreased to about
4.5 MPa and mai ntaned at about 4.5 MPa for 15 mnutes; then cold water was
inputted; fgRapky, when a thernonmeter reads 50C, the pressure was rel eased
conpletely and the banboo product was taken out. OQther steps in Exanple 4
and t he physi kP 4%neferde fradeniicalwih SEp el Bemplf It he banboo scrimber in
Exanpl e 4 ar e sih@os aFRd@Sivé-ipfenated akaxdidiidried Bantbes REKL wevednpngeEXbaTRb ENgDlaAS
shown in Fig. 9, a manufacturing nmethod of a banboo scri nber cgordibng to
iR giohcerbos

Exanpl e 5 BYfpA1dsald prepied PERFUbRY: dhy 2mpwy, et thedamRoossips WHg ©

identical Wi wat apigi2a basad s iRt deRitéF3bdutl 6] tBe Bamb@SPRCHéry ftayged dibgytBd Or e

the detail ed descriptjons thereof ar? _on%tted. Stg 4(@ t he banboo @tri ps

formed wit Horgiling] grection fergofiand,in a;siats of disprgt inyihe pwer ﬁ{o@? 3@ recBpBT Eln | s

identical WhdnnoStdafto 2 03d@prbsSur&ERaiiY wacline HalingSinaippes @dmold tte Theapjke hat midl€2v/as

i ncreased to about 160C an mai tnal})ned.acgbabout iL 0C for 3.hour(§tba%ntd t hen
. e

C.and
decr eased. 28f &ploygrdall mald 2 were 7losat ang PERUrEPE STRESS M e PrESTEas HsieRe
404: Step 483ApaSthéndRpréseid wadirélisedtearfipletédand themiodd piva phshedSoue pf tHddId prdsgire
adhesi ve-i npregnated and then dried banboo strips were arranged in a
rect angul ar®™REBCa g col d pressed. Particularly, the anount of the
banboo stri ps swpas: Gameb ad vadl agdRelpresad bhrabvb eweips vetethqved ine b erying ragiedeubaed on
t he density of, abou}‘ 1.05

/cnB, the banboo. strips, we J.anged al ang t he
| ongi t udi nZAYF 8 P FmpeFLY LB e SRiPE; P Rinipingg B gball | BP0 ¢ e afheie |
mol d 2a of s b@&tcangettian leridtickly, the RbesiveBradret B @frgedxa) d pressure form ng
machi ne havi ng, an upper hal f | d 2b. The upper half .nold 2 and the | ower
hal f nold 2a erSézeE’nggee"ayséfﬁl(fng’})‘%cg@ff?lipﬁ"@aﬁ’fsr‘fptg? %?5@%0 Sﬁrﬁ’fr}ltf%f g ??EOIBFVSéssur e was
i ncreased to abthtx wi x Miknesd: hewn ninhelpiassisemrvas el eased conpl etely and
the nold 2 waa%gushﬁg Og?lftsOf the cold pressure formng nmachine. Step 406:
the nold 2 as oy 18 1t & pressed banmboo strips were nmoved into a drying

roomto cure trhickness et vats: <Bfed (hdared @figp ®¢iay digped inwatehe 261CyforrPg how) 2\586
mai nt ai ned at aboyt 100-130' C un(tgj t he ﬁgu%?i ve was cured conpletely.

L
Al ternat i vemgasuredplerbaife UpRsd invater o ap Edo S 9% r ared ray. The size and the
physi cal and weahanRfa&pthre VIOREE 1002dP0f t he banboo scrinber are as foll ows.

i oot Thi cknBebiiErFToy vaPes 0By (eatur ed after belng di pped i
wat er of 25€xal@le 624 hours), :~2.5%

As shown in Fig. 10, a manufacturing method of a bamboo scrimber according to Example 6
comprises the following steps:

Step 501: Mao bamboo was machined into bamboo strips.

Step 502: a plurality of slots were formed in each bamboo strip.

Step 504: the bamboo strips formed with slots were dipped into an adhesive, and the impregnated
bamboo strips were dried.

Step 505: the dried bamboo strips were placed in a mold, and hot pressed at about 130°C under a
pressure of about 8 MPa to produce a rectangular bamboo scrimber.

Step 503: the bamboo scrimber was subject to modifying. Particularly, the bamboo scrimber was
piled up and placed into a high-temperature heat treatment kiln which uses hot oil as a heating medium
and overheated steam as a protective medium. Then the door of the kiln was closed, the temperature was
increased rapidly, and steam was inputted in the kiln and become overheated steam. When the

temperature had reached about 100°C, the heating rate slowed down, and the bamboo scrimber was

heated to absolute dryness (Step 503a). Thereafter, the temperature was increased to about 160°C and
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(measured after being dipped in water of 25 C for 48 hours). Mdul us of
rupture (MOR): ? 100 MPa. Modulus of elasticity (MOE): ? 10000 MPa.
Exanple 6 As shown in Fig. 10, a manufacturing nethod of a banboo scri nber
according to Exanple 6 conprises the follow ng steps: Step 501: Mao banboo
was machi ned into banboo strips. Step 502: a plurality of slots were forned
in each banboo strip. Step 504: the banboo strips formed with slots were

di pped i nt Q. amiREBesHodeco8Ner iH& 4 rmrsemaagﬁdysmgmm&md@e INRERLy Allivgd.
Step 505: the dried banboo strips were g aced 1n a nold, and hot pressed at

about 130" demisdiialosey in thy agnbeg %‘Rﬁf“t 2B PO Wpérﬂtedew{ﬂﬂ‘[?c”@s &ecfe@?ff’ SFue-

bamboo scrigHigY the sahRPcoalh3 stakd) e BBUXDRIRL HE il FOAT ouR S Bl RilrEGdre Ei6kedTBd dudhgNg .
Parti cul arl%/élgt he banmboo scrinber was piled up and placed into a

hi gh- t enperftigiereoplig stager BatFapleland frejisie H““ﬁ‘s“é%e Ppged & focelareythp cootineyae e di um

and over heayRf s tRPeM@s indhdXRk@ aloppse o MR Ehpdiure IVRA i ol 00C, B stdaliénldt bd) WS
cl osed, the tenperature was _increased rapidly, and steqaomglalﬁ% utted in

the Kkiln aris Yra®HEt 6% cioecds BEn sfuisth stogip s fRBted {neti Kijny WY Hed

about 100, GuoishlrEcoht@Rbf thdbafmBdSstriph @f@@oﬂ@%ll}@ﬂﬂd stéahﬂnlﬁﬁdﬂbﬁ&nﬁﬁﬂdt atdake dvasS
heated to absol ute dryness (Step a%{. Thereafter ge te er at re was

i ncreased tY6reABEGE: %é‘%fﬁﬁ?erai‘? ‘r‘“rri]i‘en‘f‘ iSFRBREA P 2 ATEREIF We(:ﬂ’fa £oout, Lﬁ the

hour s, t hu$adnsb Hrdbér@retaret oubeegah.l ul oses or nearly all the
hem ceI | ul oses in the banboo strrges at about 160C. Then, e _tenperature

was decr eased Vitkthe granpsyying metiod pif ‘{a}’i‘BOOeS&rﬂ‘i‘He‘éar"°°6‘B’&ﬁ % ﬁ’ﬁ’mﬂeg forg ig@ing;Beam

inlet and thgooska@mbOut bﬁﬁbo@ﬁtrlﬁsh&rekﬁok ReaWedaRd &l 18 Sedified MBtedlyl the Iﬁgmedtﬂ’aﬁb&oat er
cool ing stage, the steam.inl et and g steam outl et were

accel er at e SRS FOfifed Hhegnanufgfisine f“ﬁ od of 5 bpahop FEmMPH af“r?%‘"‘g ﬁ’ﬁ?ﬁ‘@le §M8pped

to a teﬁpert&tsaﬁ&ﬂt@mnoséAwdadlaglegianwﬁlsthe steaminlet and the steam
outl et were cl osed, then saturated st% S i nputte

hours to adj uéfhorgecxrlassiont epbedipghs e besp spay@ 38%1 Srbbegt‘tr Tv?i‘iﬂ(es‘ipgrﬁmgf%%
Finally, thRsskandinihd 8t thatdighest ﬂeﬂm@ug, |aﬂI marmattohecaﬂcbemdmrﬂe afpediachts Wien
the tenperature in the kiln dr%og ) o({a} enl?eratu e I ms?Ran about  50C,
the barmbod" @ jdsEe vEk spidk &% BURCP hi8® KiVFion- ‘fch TS hg

met hod of trheifibaieh QD f28 Gitd (hREpe ACH/OCA G thoir Epeaniplte 6, before form ng the
banboo scrinber, the banboo strips were not heat treated to be nodified,

i nstead, the forned banboo scrinber was nodified. The manufacturing nethod
of the banboo scrinber according to Exanple 6 has the sane effect as those
according to Exanples 1-5. Although explanatory enbodi nents have been shown

and described, it would be appreciated by those skilled in the art that
changes, alternatives, and nodifications can be nade in the enbodi nents
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Wi t hout departing fromspirit and principles of the invention. Such
changes, alternatives, and nodifications all fall into the scope of the
clainms and their equivalents. 14 What is clained is: 1. A banboo scri nber
made by pressure pressing banboo strips inpregnated with an adhesive, in
whi ch the banboo strips are nodified through heat treatnent, each banboo
stripis formed with a plurality of slots penetrating therethrough in a
t hi ckness difesthinedef the banmboo strip, and a | ongitudinal direction of
the plurality of slots is consistent with that of fiaﬁrs of the.b 00
strips. 2. lTﬁéa‘W&ﬁffE‘S‘b%f APy PSR HEPgMP sEPSiPRIegae i} & HhTHE HEHB 00
Strips afepdnlbodistds dteGnorffiedlih®OgndRAr tledimeéht, e6dh B&BboS Siip is@smed wittheplhralny eftslots
scrinber and arranged parallelly along the |on itu%i nal _d'_raﬁﬁ.tion f the
fibers. merevptng heasisensh dtp thigkesss é@&t&flcﬂg iy b Sglpma‘} 2 W?étr“h‘? ‘ﬁ%té"“b‘gr’ﬂ%o
strips aﬁl@ralﬂila_&isfois@&orﬁ}éteﬂwmklﬁﬁdfﬂ&rs’:ﬁfthebﬁﬁfz& stapspart of hemicel | ul oses
therein. 4. The banboo scrinmber according to claim.1, wherej nfg d{ﬁ/ wei ght
rati o of t HeTerEbRY seimpberccqrding tf glaimyly W@%r%{}g‘e ibambep 8PS a5 2 12 8 ARGt ro: 1.
5. The baph el ihdheboReGMetind grrdngedphralleNy dongwikasngindinglaiebrtibaTitedbst.r i p has
a thickness of about 1.0 m4.5 mm_ 6 'I.'hgl Bar{)‘ooo.scri r@gr %,ccorldi ng to
claim 1, wheld Hmbaecrimpreastaying tg clam fo hsrens fhe fggiogo tinsafs mogified pepYEolitiss 3

scri nber e AELRk AT RBictiRIkeds @efinl, Wherein the water soluble resin is one
selected froma roup conprising, ph ic resin, resor

0 nol . i nol, nodi f]
phenol i ¢ r &sithf bamBeonseTmbe ?Féorﬁ‘ﬁ%jfof‘il%?’p‘ﬁ}?ﬁ&ﬁ et gatogr &ﬁbﬁ%br?ﬁfs SRt et‘J’fﬁlgeng
met hod ofgnhaivbarberos Cholabdaero; 1.conpri si ng steps of preparing banboo strips
froma banboo; formng a plurality. o | ot s i ach banbop stri i.n which
the plurali% ?heoliamgcl"ogfrg“bﬁb%é‘f“?‘%g( 8 Ciém I)Jé‘ﬁre‘f’ﬁﬁc bf)'&el??ﬁétb'p g?srai ‘*g“"%“ﬁssé’ %bﬁlllt(r:l Fness
di rect i opgmafs dhe banboo strip and a | ongitudinal direction of the plurality
of slots is consistent with that of fibers qf .the banb strips; nodifying
t he banboo Theibpabop srimRy aﬁﬁ"gl‘l‘gf"rfiaméiﬂ?‘gre‘fl 8 ﬂveﬂseaa‘fa?etr ?og%%eﬁees ft; dipping the
modi fi ed bairiyRObaEbéd PBmbent@oraifg OMAS i1V eheiitithe wytbmglublh esia dhes istleted fpmegnat ed

banmboo strips;  and cold press) d then dr.yi r. hot .pressing the
banboo s¥PYPFemprising Pheaqligr ffSPrCPﬂg‘"OE@ﬁ%éﬁeQ?§° Te"gx%@?“égm%m%&dtpgenf’ lbcgﬁ%mt’ he

banmboo scr i grh@knufRurink et safbaskod kiri@e@bixihgaesar:di ng to claim 8, wherein
t he banboo strips are arranged in a state of disorder in a cross section
of the nol PrRATEIIT ﬁﬁﬁmﬁﬁﬂgg?@é’f”l y along the longitudinal direction of the
fibers in thhemalinl.slokhe edtR Baritas btip, i il ghidke thh pliiratig ©O sloks p@ettag: thilowghrthed,

mgrerel 2 %ﬂ?r%gq?%ﬁpég ggl?cg%gﬁgﬂiljegfioﬁ%gga%gg{ star¥p ag'd a }or?g%cﬁrga?aill‘legtleon (())I" thg‘ It))lgrlé{fity %‘12 SQO%- 150C
is consistent with that of fibers of the bamboo strips;

modifying the bamboo strips formed with the slots through heat treatment;

dipping the modified bamboo strips into an adhesive and drying the adhesive-impregnated bamboo strips;
and

cold pressing and then drying or hot pressing the bamboo strips in a mold until the adhesive is cured so as
to form the bamboo scrimber.

9. The manufacturing method according to claim 8, wherein the bamboo strips are arranged in a state of
disorder in a cross section of the mold and arranged parallelly along the longitudinal direction of the fibers in
the mold.

10. The manufacturing method according to claim 8, wherein the hot pressing is performed at a
temperature of about 120°C-150°C under a pressure of about 7 MPa-9 MPa.

11. The manufacturing method according to claim 8, wherein the cold pressing is performed under a
pressure of about 45 MPa-70 MPa and the drying after cold pressing is performed at a temperature of about
100°C-140°C.

12. The manufacturing method according to claim 8, wherein the heat treatment comprises:
15



11. The manufacturing nmethod according to claim8, wherein the cold
pressing is performed under a pressure of about 45 MPa-70 MPa and the
drying after cold pressing is perforned at a tenperature of about

100" G140 C. 12. The manufacturing nethod according to claim8, wherein the
heat treatnment conprises: 15 heating the banboo strips to absolute
dryness; pyrolysing at |east a part of hem celluloses in the absolutely

dri ed banmbogatmk i BSnbodtkhs tCBd@yntsse bamboo strips in which at least a
part of hem cel ] ul oses has been pyrolysed. 13. The nmanufacturing nethod
accor di ng tRXrOéXS%i‘hefséapWPéPe@?‘??"‘El‘%&s ‘?\g’gfbs‘g\“&]éﬁ'hﬁg;gfnﬁﬁpﬁth”ﬁea}”gcorrpr| ses

adj usting %o&ﬂg&k@i&o@ﬁfﬁs%hﬂfm redaﬁapaﬁeﬁleﬂlchammﬂas%dhlpﬁ@yiay usi ng saturated
steam 14. The manuf acturi ng pod a Qorq ng to.cla A i’" ‘ rtErei n _heati ng
t he banboo Bt Fhspanpigenying grefipd accariip i gaing! 2 Py H’ﬁé‘eaé redmant (AT SPTRE o
about | ogfjusdn3Q nG;stu&)bbﬂény&ltmocaéd blax&lﬂﬁktnﬁs bpamg s@ti;rataemaael lul oses in the
absolutely dri ed bamboo st I’hl %%p erb%%% 1OJtoaa'8s(?>H1rte

150C- 220C; Hndhe RRvIACSe grethed sorgsdn ﬁ‘ic\ﬁfﬁ‘é W&‘F“‘I“eas‘f’g € Samioo sip

heni cel | whQsES plidfined @enteiperalry sfatous [ 80 BOICe gyrbigsing a mspepat afthemikadivleses ichan

about 90C. 15 mapuf act urin t hod of a r

steps of the a?.ff”é'ﬁ@rdi" baﬂ’g?ﬂa%rgség?ﬁg%gnegftoﬁegpeﬁ%rﬁ %O‘ftglrs %52%@ T ?ur alia%t) y of

sl ot's i nsi@RGH whidliTRo@stStpait P hemiteMulkisehad been pirelysad art yoodfl tsd @mserepl&mewvmamm

t hrough t he kﬁarrboo strip in a thickness direction of the banboo strip and
a IongltEP(ffFr?g direction of the plurality of slots 1is consistent with that
of fibers ofs. A heubatiig@esibd 6fpsimidd Ppintg, coigishasipeof:strips into an adhesive
and drying the ag,hem ve- | at ed banboo strips; cold pressing and then
dryi ng or H5Pgeoeion yrips g 6’2%{588 strips in a nold until the adhesive is
cured SO asfornfiny o ghirlit bTaloBain @D batod Bbig iy whidldtherpltliafity iofigott baetzenivowhsior i mber

i ouoh pealy LU IEDL. A TH,BRNLAGLYL | 00 ISR A6 064 ih 0l m 15

absol ut eisddsny@er&s/ltmmatafﬁteﬁpemamaumaa strfps about 100G 130C; pyrolysing at least a

part of he Cel | uh}?}\?}{?’s i%%étg%d JESIYE S aéuti g % gne acﬁxdshv%?‘rgg?%gatgdt 90% Séb

t enper at ur ‘%’f g g coofin 00 'n whi ch at
| east a pardold@fessimgrandibdnldying®eist h&slng)mebanpwmpysﬂdncﬂ@nal theeadbewels cur so psower
t han about. 90C a hen adjusting a noi sture content of the cool ed banboo

d t
strips uifg ey Oﬁts%lﬁlberﬂ am 16

modifying the bamboo scrimber through heat treatment.

16. The manufacturing method according to claim 15, wherein the heat treatment comprises:

heating the bamboo strips to absolute dryness at a temperature of about 100°C-130°C;

pyrolysing at least a part of hemicelluloses in the absolutely dried bamboo strips at a temperature of
about 150°C-220°C; and

cooling the bamboo strips in which at least a part of hemicelluloses has been pyrolysed to a temperature

lower than about 90°C and then adjusting a moisture content of the cooled bamboo strips using saturated

steam.
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