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Fluorene cellulose fiber granulated product
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Biomass filler recyclability sustainable
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FLCeF-G is a plant-derived reinforcing

filler that can improve the strength of
resins and the modulus of rubbers.
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Fluorene derivatives
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ellulose fiber FLCeF-G is a hydrophobic and
I { (Hygﬁifb‘igt)ion) EHRiSm - FLCeF-G g_ran5|ated_lsp?od>_lljcﬁ%a?ci’fn%ne easily
Granulated product dispersed in resins and rubbers.

m {i A lsEd4 & U TDRIER Effect as resin reinforcing filler

BRBE oo T CORGICTRIIEARIFIC L, BIIS0ME -
THEEFENE - ~TERTE 1 2m _ERlge. NTUZIIYLIIERIEETT,
RS (CCRBIBBEFLCeF-GEA R, | | FLCeF-G iswell dispersed in resins by mixingwith a twin-screw extruder, and can improve the
Knead resin and FLCeF-G in twin-screw extruder, etc. strength, wear resistance and dimensional stability of the resins. Material recycling is also possible.
FLCeF-G(i{EIB“j‘f— F;ﬁﬁo * oo >
It is recommended to feed FLCeF-G separately. m‘fﬁ'&* ay ) g gﬁ% "&
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Masterbatching is not required (good dispersibility). o g ™ ﬁ % %
AL T2 RUIZTIL. RUPZRED 5510 B o
SRR 240°CBL T ORIBE (CRINBI BE, #3
Resins to be used are polyolefins, polyesters, polyamides, etc.
However, kneading temperature should be less than 240°C. 0.8 0
(*FLCeF-GOEATD iRz B3 BT8D, ) HDPE HDPE+FLCeF-G HDPE HDPE+FLCeF-G
(to prevent the thermal decomposition of FLCeF-G.) (Blank) (lOWt%) (Blank) (10vvt%)

m A8 EUTOFIR Effect as rubber reinforcing filler
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FLCeF-G is well dispersed in rubbers by mixing with a Banbury mixer, and can improve the hardness,

FLCeF-G(3Od AERIBFHTTRINIEE, modulus, and tear strength of the rubbers. The viscosity and specific gravity do not easily increase.
E&e:ac'i: e fecomm F%j(;g F[;)Gb(i?na?ggg L;rtythrgi:aer;ee%gme as rubber
eF is recommen i ubber. " — [
' EI15A ~pemg- A———%5E | =2
H Modulus Mooney viscosity
I 1 . 15 80
o xg%agﬁ%(;t
Q L’ Zinc oxide etc. g 60
Rubber| FLCeF-G are added later < S r
a 1.0 R — No change
DPATH0BE, PROThEBoRETER) | Qe Boso|
EFLCeFCZHIDICRML ., TORIIXOOTLE | o oS T
FIEESLRBIN - RERT R EHEE, ' 1220
If dispersion is insufficient, we recommend kneading a small amount g 2
of rubber (minimum filling amount of device) and FLCeF-G first,
then adding and kneading the remaining rubber and zinc oxide etc. 0 0
*SBR. NR. EPDMZ (A INE]BE, NR  NR+FLCeF-G NR NR+FLCeF-G
Rubbers that can be used include EPDM, NR, SBR, efc. (Blank) (18phr) (Blank) (18phr)

¥ LT -IFSEETH). BROMBEZFIIIDEDTEHNFEFFA. &, HNMEEZRIL IO TEHNEEA.

The above data are reference values and do not guarantee the quality of the product. In addition, it does not guarantee intellectual property.
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FLCeF-G ﬁ‘iﬂﬁﬂiﬁi—’i’ Resin modification data

.;?iFﬁlﬁﬁ ﬁ Test method
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Resin and FLCeF-G were mixed and pelletized in a twin-screw extruder. FLCeF-G was fed separately.

(RRAF=I\YFLETICEERER. DEERIT.)

(Direct kneading without masterbatching, good dispersibility.)
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Pellets were molded in an injection molding machine and evaluated for properties.

\ [
Seeeeeeen

B AL 1R EBIBEEET —4~ Olefin-based resin modification data
AL T4> 2 BIRE DR - SR~ m ETEFET,

The strength and modulus of olefin-based resins can be improved.

HDPE T(IEZ58E - THEFETE - FEL DA mEDR _LHREETT

In HDPE, the impact strength, abrasion resistance, and deflection temperature under load can also be improved.

ORBEERVIFLY(HDPE)

*1
SHERIER FLCeF-G HERTEE FLCeF-G
Test items Blank 10wt% ITest items Blank 10wt%
A= =
Hﬂﬁ?ﬂ)ﬁﬁ ?trengxfh MPa 21 28 dhiFEER ?renﬁ MPa 42 56
Bending test g%ﬂ%% MPa 980 1460 ESnCigless g%'l‘%zf‘_—( MPa 1620 2400
- HE HEARA 1% =
et =it | cow | MPA | 24 | 29 R o | e | MPa| B | 4
broperties resiest | SR vpa | 1000 | 1380 resienst | SRR | vpa | 1850 | 2330
TAVYMEZERER | kym2| 2.6 3.9 TPAVYNMEERER | kym2| 2.3 24
1ZOD impact test 1ZOD impact test
== mg 17 3 *1 FLCeF-G 10wt%: TARDIEZ{LHEI Commercial compatibilizer Swt%i7xiN
Wear amount**
Eh A 45 aEr S8 EE*2 “ o o °
B | EEOARET |l | 83 | 4 | O7OwsRUTOELY(Block PP)

*1 EEFER: BDEEFEILER Sliding wear test(#£)>% Iron-ring. 50N, 3km) AHERIEE Blank FLCeF-G*
0 TREEDHBE: 0.45MPa Test items 10wt%
SEE
R | cew | V02| S0 | 44
Bending test g%;"%%ﬁ__( MPa 1460 1920
M BarE
echanical =4 = MPa 28 31
’\grogeniesl % | gEEit:%ﬁ ?(renq;_;_’
Tensile test g%(’]l‘l%u_s'_\ MPa 1510 1840
PAVYNMBEERER | kym? | 11.0 5.0
1ZOD impact test

ORERUITEL > (Homo PP)

*1 FLCeF-G 10wt%: miRMIEZE{LE Commercial compatibilizer Swit%i 3zl

B\ AV AR EIEEE T —4 Biomass-based resin modification data
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The strength and modulus of biomass-based resins can be improved.
CORVZLEE(PLA) COARUPZR11(PALL)
SHERTH FLCeF-G SHERIEE FLCeF-G
:—["tri%itemsE Blank 10wt% ITest items Blank 10wt%
SHE SEE
R | e R ghEge | sew | MPR| ST | O
seamotest | SRS | Mpg | 3600 | 4270 peanotest | SRR | vpa | 1390 | 1809
et PR A I TR
echanical =p lechanical = MPa 54 48
P R (s | MPA| TS | O3 e BEIPE
Tt | SR \pa | 3800 | 4640 Tt | SRR Mpa | 1460 | 1830
TPAIYNEZERER | kym2 | 2.4 25 TPAIYYNEERER | kym2 | 6.3 35
1ZOD impact test 1ZOD impact test
¥ LTRSS EETH). BMROREEFIII IO TEHERA. Fi. MNEEEZFIII 200 TEHDER Ao 2025.7
The above data are reference values and do not guarantee the quality of the product. In addition, it does not guarantee intellectual property. .



FLCeF-G *ﬂﬂﬂ&g_“_g Resin modification data

YD TSAFYIREE T —4H Engineering plastic modification data
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The stlength and modulus of engineering plastics can be improved.

PBT, PAGCIfIERDHBRELTER

EEDOm L. POMTIITEREER EET]EETT,
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InPBT and PAG, the deflection temperature under load and dimensional stability can also be improved.

In POM, the abrasion resistance can also be improved.

ORUIFL>FLIFL—MNPBT)

SHERTEE FLCeF-G
Test items Blank 10wt%
HE
T fnengxm MPa 78 93
peranorest | BENEE | Mpa | 2450 | 3340
HEARAF 14 =
EEEl s | | MP2 | %9 | o0
resienst | SR vpa | 2630 | 3390
TAVYNERRER | kym2 | 24 2.6
1ZOD impact test T
= N=Qr=a
BRI R W I 90 e
Thermal properties ??HEZ?E{%%&*Z 105/oc 17 13
Coefficient of linear expansion**
*1 ERD#HEE: 0.45MPa
*2 $RIEZARISRER © 60~190°COFLIE Average Tg ~ Tm
CRU7E45—)L(POM)
SRERTEE FLCeF-G
Test items Blank 10wt%
E
s | e | MPa | 7O 83
seonotest | R\ Mpa | 2520 | 3300
Tl sists | oo | MPa| 64 | 55
Mechanical 5 3 37
O e | RIER ) vpa | 3020 | 3350
PAVYMEZERER | kym2 | 48 2.6
1ZOD impact test
FEEE mg | 22 6
Wear amount**

1 S iBDEFEER Sliding wear test(#k>% Iron-ring. 50N, 3km)

CARUPZR6(PA6)
SHEATEE FLCeR-G
ITesl items Blank 10wt%
. TR 101 117
HAVTFHER th
pendnaest | B\ Mpa | 2590 | 3590
HepAS e
lechanical =_p 2 MPa 83 82
’\gm:)emesl % | aﬁﬁit%ﬁ ftreng}h =
resiers | SR vpa | 3060 | 3800
TAVYMEERER | wm? | 41 3.2
1ZOD impact test .
7—'_ N=Rr=a
ﬁ}"l.E'] 4’% |":E De@%emeﬁ; un}d_;load 5 °C 143 182
Thermal properties jﬂ?ﬂ ?IE{¥§*2 10-5/oc 12 8
Coefficient of linear expanslon
*] ERD#HEE: 0.45MPa
*2 $RIZARIRER : 60~200°COFLIE Average Tg ~ Tm
COARUPZR12(PA12)
SHERTEE FLCeF-G
Test items Blank 10wt%
- R 55 61
BAIFERER | S
peanotest | SRR | vpg | 1420 | 1850
A BB
echanical = MP 55 46
’\gro;eniesl % | gEEitl%ﬁ ?trengxfh = a
resieest | BMER | Mpa | 1710 | 2160
PAVYMEZERER | kym2| 35 3.7
1ZOD impact test

B YFTUZIIYA IIAFIE Material recycling properties

SRR O R T AR TUYA D)) algeiiiHan biis 1z (FREJRETY .

No reduction in strength after multiple kneading, making it possible to produce recyclable fiber-reinforced resins.

ST & Hh (SRS SR 1‘-/?) é
e . f fl | h maintained
PBTICX L TFLCeFE (37 UZﬁ@kl%E(GF)& Percentage of flexural strength maintaine [ ®
— P ORIRU. 7100 —a—a—8_—1§
FLCeF lass fiber (GF kneaded into PBT i in- o = =3
Scre\; e)(ztrrgdaesrsl iber (GF) was kneaded into in a twin 3\,§ gﬁr;{g.l:nb ]
—[EPEHREORTRE(CX IS, {88E B g IO reduction in strength
RSO REHIS R, %
The percentage of the flexural strength maintained after multiple = 3
kneadings was evaluated relative to the flexural strength after % =
one kneading. an E 60
- % g mFLCeF 8vol%/PBT (10wt%/PBT)
FLCeFT(ZBITHEDIETRU. g mGF 8vol%/PBT (15wt%/PBT)
» No decrease in bending strength in FLCeF. 40
GFT(JHAFRE DE T HVERE. 1 2 3 4 5
Significant decrease in bending strength in GF. ;Eﬁ@;ﬂ Number of kneadings
¥ LTRSS EETH). HMROREEFIIIIEOTEHDERA. Fi. MNEEEZFIII 0D TEHDER Ao 2025.7

The above data are reference values and do not guarantee the quality of the product. In addition, it does not guarantee intellectual property.



FLCeF-G dAET —4 Rubber modification data

.;?iFﬁlﬁﬁ ﬁ Test method
. . e N
NONY—ZFY—(CTTLEFLCeF-GEZRIR LTz, Y e | ,
Rubber and FLCeF-G were kneaded in a Banbury mixer. @ . :‘?&

- OV EBDIhEEBEoREF ER)EFLCeFEZFIHICRIRL. o @ o, |
@TDE(TFEDOT A EBINEZF LB SRR, \_ ] MEReCime )
® A small amount of rubber (minimum filling volume of the equipment) and
FLCeF were kneaded first, @ and then the remaining rubber and zinc oxide, etc. Ve ~N
were added and kneaded. IH \

- SB(CO-CTRRES JUNNFMEERI ORI S — ME. @ . —
jbxbﬂfﬁb%'&uﬁﬂﬁbﬁo Q L‘ - :I“Lx zinc oxide, etc.
The kneaded rubber was further kneaded with sulfur and a vulcanization Rubber
accelerators on a roll, formed into sheets, pressed and vulcanized, and \ J/
evaluated for properties.

m J15—D4FE properties of filler
CBICLEBEL C. FLCeF-GIZEY 1S ADM L E - LkEDIR FICE S5 TE3)/5—C9,

Compared to CB, FLCeF-G is a filler that can contribute to improved modulus and reduced viscosity and specific gravity.

Breaking strength is improved by
restraining rubber molecules.

. BOAREUHRL T -HEHEIR D 15—
% ﬁéﬁgraticleztwﬁh Ifgjlsﬁ?ace areas. / Fibrous filler.
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Breaking strength does not increase
because of the low restraining force.

N, N _ o e g
n C#‘( J 7k‘y7 HIIES 15 2 EADIZK INALZENO=RT7AN= agesa520m EcES.
phs HEPLEENEMLT L, iEHim FEPLEENEMUICL,
(CB) Initial modulus does not increase easily, Fluorene cellulose fiber granulated product Contributes to improvement in initial
while viscosity and specific gravity tend FLCGF-G) modulus; does not easily increase
to increase. ( viscosity or specific gravity.

n 1Etb§j‘ba)_|=:'ﬁ_§§§{ E Improved strength of low specific gravity rubber

AN N\\ =
FLCeF-GERICLNMELLE, EHE 1L FEE. BEI15A1ZMIIA]EETY,
FLCeF-G allows for both “low specific gravity and low viscosity” and “high hardness and high modulus”.
OXRATANNR) 52/ mone
NR
NR +FLCeF-G 18phr A
f%}g Durometer A 36 52 FLCeF_Gaﬁ _ﬂgj‘b
ir nels’s — - General Rubber
LA—Z—HE | 100°C ML1+4 40 41 X, With FLCeF-G (cBEES)
Mooney viscosity N % ,? (Containing CB etc.)
ey - 0.94 0.99 E t v
pecific gravity ;I\ IS 7
M25 MPa 0.3/0.3 1.2/1.1 19 L
See M50 MPa 05/0.5 1.6/15 c5 —l
EJ15R : d
Moauus | M100 MPa 0.7/0.7 1.8/1.7 %% Loﬁﬁ% grﬁity
M300 MPa 1.6/1.7 27126 Rubber
MR MPa 233/230 | 15.7/149 >
reaking s‘tjethh th§ (i%)
Lf%%f % 740/740 620 /620 Specific gravity (weight)
512 kN/m 315/ 32.5/30.1
B& NR
NR(100), B&{L:3B2A Zinc white(3), 27 77\)> B Stearic acid(2), Z{LBALEH] 810NA(1), BREE Sulfur(1.5), HIERAEEER CZ(0.8), TT(0.2)
¥ FEET-IIEEMETH). BROBEZRIT IO TEDDERA. Tz, MNMAEIEZFIEIDEDTEHNER A 2025.7
The above data are reference values and do not guarantee the quality of the product. In addition, it does not guarantee intellectual property. .




FLCeF-G dAET —4 Rubber modification data

mh— 7|'\/7 7‘)9(CB) ﬁjbﬂiﬁ"‘—a CB-containing rubber modification data

P \\\ (Y
CBOD—EP=ZFLCeF-GlciEitd 3¢, CBEEILNEY1SAM LEHE MK T H'EJEETT,
Replacing a portion of CB with FLCeF-G can improve the modulus and reduce specific gravity and viscosity of CB-containing rubbers.

UAFL > 55157 A(SB R)+CB 22/ e AT
SR CB40phr CB40phr CB40phr
Testems CBAOPAT | F| CeF-G 2.5phr| +FLCeF-G 5phr | +FLCeF-G 10phr| ©BEOPHY
ES Durometer A 58 59 63 66 67
L=Z—HE | 100°C ML1+4 47 48 51 55 64
looney viscosity
Sptlfﬁi_w - 1.10 1.10 1.10 1.11 1.15
M25 MPa 0.7/0.7 0.8/038 1.0/0.8 1.5/1.0 1.0/11
£3752 |_M50 MPa 1.0/1.1 1.2/13 1.8/12 2.8/1.7 1.6/16
Toaiss | M100 MPa 1.7/1.9 2.1/21 2.8/2.0 3.7/238 3.0/3.1
M300 MPa 8.8/9.2 9.0/9.2 94/84 9.4/89 15.6/155
BRITSRE MPa 16.3/15.1 17.0/17.4 16.6/15.8 15.7/145 20.5/20.5
Breaking strength
U= % 450 / 430 470/ 470 450/ 470 450/ 450 390 /390
512 kN/m 51.5/53.4 53.8/49.9 56.1/54.9 55.0/ 56.4 63.1/59.0
& SBR CB4Ophr
SBR1502(100), CB HAF(40), 7538 Naphthenic oil(10), B&{LEE84 Zinc white(4), 257>/ Stearic acid(1), i Sulfur(1.8), AERABER] CZ(1.5)
OXRMAIANR)+CB Z!J;%é!%fé‘é% AR
SHE CB40phr CB40phr CB40phr
Test tems CBAOPAT | F CeF-G 2.5phr| +FLCeF-G 5phr | +FLCeF-G 10phr| ©B8OPHY
B Durometer A 46 48 51 56 56
L-——HiE  100C ML1+4 40 36 37 38 53
EE - 1.08 1.09 1.09 1.10 1.14
pecific gravity
M25 MPa 0.4/0.4 0.5/05 0.6/05 1.1/0.7 0.6/0.7
£3752 |_M50 MPa 0.7/0.7 0.9/0.8 1.2/0.9 2.0/1.1 1.1/1.1
Vomis | ML0O MPa 1.3/1.2 16/1.4 2.0/16 2.6/1.9 2.3/2.2
M300 MPa 6.9/6.3 72165 7.7/6.8 8.0/7.0 11.8/10.9
AR MPa 207/20.8 | 18.1/17.2 17.6/15.4 148/128 | 19.3/19.7
reaking strength
ﬁlf"— % 590 / 590 530/ 540 520/ 500 460/ 460 480/ 490
512 kN/m 44.2142.2 38.9/42.5 39.0/42.6 36.8/39.8 52.5/44.5
BE& NR CB40phr
NR(100), CB FEF(40), 753t Naphthenic oil(10), B&{LEESA Zinc white(5), 257\ Stearic acid(1), 5 Sulfur(1), MIFRHARIERI CZ(1)
OIFL>7OEL>d A(EPDM)+CB o Eoe ATEE
: CB40phr CB40phr CB40phr
Testems CBAOPNT | F| CeF-G 2.5phr| +FLCeF-G 5phr | +FLCeF-G 10phr| ©B8OPHY
= Durometer A 53 55 56 59 58
AM—ZY—*IE{E 100°C ML1+4 51 51 51 53 58
Gl - 1.01 1.01 1.02 1.03 1.05
M25 MPa 0.6/06 0.7/0.7 0.7/0.8 0.9/0.9 0.7/0.7
£3752 |_M50 MPa 0.9/0.9 11/11 11/12 1.3/12 1.2/12
Toaiss | M100 MPa 16/16 1.7/17 1.7/18 1.9/138 22/23
M300 MPa 6.5/6.6 6.5/6.8 6.3/6.7 6.6/6.6 8.3/8.4
BB MPa 10.2/9.8 9.9/10.9 10.2/10.1 10.8/9.9 13.4/14.1
Breaking strength
RUE % 420 / 400 400/ 420 420/ 410 430/ 400 430/ 430
5B kN/m 31.7/33.4 33.8/30.4 31.7/30.4 29.7/30.4 39.1/40.2
& EPDM CB40phr
EP21(40) EP96(90), CB FEF(40), /\521=>/ifh Paraffin 0il(10), B&{L3ER Zinc white(5), 277784 Stearic acid(1), Fiz& Sulfur(1.5), IIFRIEER] TT(0.5), TRA(0.5), M(0.5)

K LTS EETH). BROREZFILIZEDTEHNFEA. Fie. MPMEIEZRIII 00 TEHFEA.

The above data are reference values and do not guarantee the quality of the product. In addition, it does not guarantee intellectual property.
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