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The object of the present invention is to provide a flame retardant resin composition having high flame
retardancy and excellent physical properties which is produced by using a resin derived from plant, and
molded articles formed therefrom.

The present invention relates to a flame retardant resin composition consisting essentially of: (A) 100
parts by weight of the total of resin components (component A) which include at least S0 wt% of a resin
component (component A-1) produced by using a resin derived from plant, and (B) 1 to 100 parts by weight
of an organic phosphorus compound (component B) represented by the following formula (1):

0. O—CH, CH—0 ©O
\\P/ \/ \P//
x/ N /N /\

O—CH, CH,—0 X2 .o (D)

[where in the formula (1), X! and X? are the same or different, and each an aromatic-substituted alkyl group

represented by the formula (2):
—ALCA D, (9)

(where in the formula (2), AL is a branched or linear aliphatic hydrocarbon group having 1 to 5 carbon atom,
and Ar is an optionally substituted phenyl group, an optionally substituted naphthyl group, or an optionally
substituted anthryl group; and n is an integer of 1 to 3, and Ar may be bonded to any carbon atom of AL)].
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The object o% the present invention is to provide a flame retardant resin
composition having high flame retardancy and excellent physical properties
which is produced by using a resin derived from plant, and molded articles

. formed therefrom.

The present invention relates to a flame retardant resin composition
consisting essentially of: (A) 100 parts by weight of the total of resin
components (component A) which include at least 50 wt% of a resin
component (component A-1) produced by using a resin derived from plant, and
(B) 1 to 100 parts by weight of an organic phosphorus compound (component

B) represented by the following formula (1):

0. O—CH, CH,—

O O
A\ YA WA V4
/\ /\ /\
x* O0—CH, CH,—0 X2 (1)
[where in the formula (1), X! and X? are the same or different, and each an

aromatic-substituted alkyl group represented by the formula (2):
—€ALICAr ), . (2)

(where in the formula (2), AL is a branched or linear aliphatic hydrocarbon
group having 1 to 5 carbon atom, and Ar is an optionally substituted phenyl
group, an optionally substituted naphthyl group, or an optionally substituted
anthryl group; and n is an integer of 1 to 3, and Ar may be bonded to any

carbon atom of AL)].
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'H-NMR ( DMSO-dg, 300 MHz) : § 7.2-7.4 (m, 10H
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K TER2AKRE  CEEEHBH SOH - L HE - EHEL
DMF % » ¥ 0 2,613.7 3 (35.76 £ H ) 2 DMF £ K & T
#% 2,204.06 %% (11.91 EH) 2Bk 1-EEZEZHBMA
SRERADT - EAXKSH THERINHKR @@L DMF:. &R
BMmMA 8 AFZK  WMEMRAEZERE > ¥ 222K
RBRR - BRAESCHBRYE 4 27 CPEAARIH
HEB - BEHEBIRESHET LMUERHA 2NE W
MEEBEB%  UEBRI-IESLE LU 2A0FACFERSER
, MRS RN WE 120C ~ 1.33 x10° Pa T B 19 /I
B - LLEE 1,845.9 % (423 RE) zHEBHBAFRESE -
WRT % B 2 E L P'P-NMR-'H-NMR X 3 & 7T % 2 47 10 &
Be 30 H /R 2,4,8,10-09 & 5 -3,9- " BE#ME(S5,5)+ — %, 3.,9-
“ o -FEERHE-39-“FK W 'P-NMRAER 99%- Ik
NoEHRHERAAXFBRAZ FEMBEZ HPLCHME R 99%
;' B E S 0.03 mgKOH/g -

'H-NMR ( CDCl;, 300 MHz) @ 6 7.2-7.4 ( m, 10H)
4.0-4.2 (m,4H) ~ 3.4-3.8(m,4H) -~ 3.3 (qd, 4H) - 1.6
( ddd, 6H) : *'P-NMR ( CDCl;, 120 MHz) : & 28.7 ( S)
D PR EE: 190-210C - T EDN HE@: C,57.80- H, 6.01
, @l E @ : C, 57.83 - H, 5.96 -

(7B E 4)

2,4,8,10-V9 & % -3,9-_ B H®E (5.5) +— 4%, 3,9-=

(2-FXHEZE) -3,9-Z“&4&® (FR-4) ZHEK
236 .-
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Z R A ﬁ%%~?%1&ﬁ+2ﬁﬂ§"%§¢ﬁflk
816.9% (6.0 H ) 2 H R WEE - -19.0% (0.24 XKF) X
M og ~ 2,250.4 5 (244 EH) 2B E > BEmMUE®R - -#H
MW 1,651.8 % (12.0 EE) =& LBEHRME
ZTREASD  FAMBEREKE  FOCTETMHERBER - K
Bk MURAEEE > REK 51807 % (61.0 EH)
T_EERAMEFRESIREY S - —EMBKS
EWMA 889.4% (120K F) =K -TEKR 1502 %

® (1LTTEF)Z_88 Kk BAEBZCEREUREFER &
Al @B MU AR - BHMESZEMYE 80C 1.33 x10°
Pa FELME 12/0BF » LR 1,341.1 % (S88 K H ) ZHE
B - WS 2 E L P 'H-NMR B i b B K R
2,4,8,10-74 & % -3,9-— B M E(5.5)+—4%.,3,9-= & -3,9-
—& it -

EREBEHEES HESRS HRRIZIRKREEFESTHEHA

1,342.0 & (5.88 B H ) v ¥ B < 2,4,8,10-H & % -3,9-

‘ B (5.5) F—8K, 3,9-Z“&-3,9-Z“& kW - 6,534.2
% (89.39EH ) DMF: HMUE#H - Fkm T K 648.7
E(IOIEH)ZHAEMANEZIRERZSS - BEAXK®W
BRI/ K% EEEEBL SR -UHE E@&L DMFR&
¥Rl 2,613.7 2(35.76 E H )X DMF K ¥ T & 2,183.8
B (11.8 EH) 2 (2-8ZE) FZEMAZIKNERSY
th « FK%B TRE 3 /% @Y DMF REMA 84 FH
Tk BEDFARECER BN 220AZKEBRR - K

37
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FTESBCHRBERYHE 4 A FACHFEAAKEHD RS - 87
MR ESRF  EWMUAEHRH 20 - HAEZEHZK
DB HERELE YU 20 CHEBEREBR  RAERLZ
WEE 120C - 1.33 x10> Pa TE KL 19 B UES
1,924.4 % (4.41 EH) CHEH K - B ERFSZEHE L
*'P-NMR- '"H-NMR 3t 3 K& 7T & 4> #7 0 DA B 38 ® {& 2,4,8,10-
g HE-39-Z BERIE (5.5) F—%, 3.9-= (2-¥FEZH
) -3,9-Z & 4w - 'P-NMR M E R 99% - It 4 - #EhHEHA

e Al FEMEBEZL HPLCHE R 99% B ES 0.03
mgKOH/g -

'H-NMR ( CDCls, 300 MHz) : & 7.1-7.4 ( m, 10H)
3.85-4.65 (m, 8H) ~ 2.90-3.05 (m, 4H) -~ 2.1-2.3 ( m, 4H
) ; 3'P-NMR ( CDCl;, 120 MHz) : 6 31.5 (S) : /& 8 :
245-246C ; T ESM T EME: C, 57.80 H, 6.01 > # E
f: C, 58.00- H, 6.07 -

EX D
® ©2,4,8,10-V8 & B -3,9- "B E®E (5.5) +—4%, 3,9-=
(2-FXRHZHE) -3,9-Z& &% (FR-5) ZHAK

EERMEBE  BES BHEBIREFES PER
436.4 8 (1.0 EH ) ¥ 3,9-= (2-XEHEZ &%) -2,4,8,10-
P& -3 9-“ B (5.5) +— %k 370.1 % (2.0KXE
) 2EL2-FHEZE S  —EBEERTE®R —BEEALZRE
AR  BELULHAMBABMBE  LEHBEREE 180CTRHRF
10/ B - HEBBR BB A BAETEHR - & 2,000 2 F HF

.38 -
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EAsmMERMEBSZOBGERBRCREY P EMUBRBRESR
o FEAEBERERAEANAER R  BF - BEENNBE &
¥WoRE 4,000 EACHEAALRHKRS RS  HBREBIXE
ABEP XA MUEHEBH 2K  -wAEEEK  DLBRESD
BEgE S 0 AL 2,000 EAZCHEEMURSE - BAERZA
B ARAE 100Pa 120C TH K 8/ K - LER 3623 %L
2,4,8,10-V0 & ¥ -3,9- " B g ¥ (5.5) +— 4, 3,9-= (2-
KHEZE) 39-ZEALY c HEDUBEEXESHK - 'H-

® 'P BB ARAEE SR TR ML ESR X MF 2,4,8,10-
&M -3,9- "B (5.5) +—%, 3,9-Z (2-FEZE
Y -3,9-Z & W - WES 83%  HPLC fi B £ 99.3% - B H
£ 0.41 mgKOH/g »

'H.-NMR ( CDCls, 300 MHz) : & 7.1-7.4 ( m, 10H)
3.85-4.65 (m, 8H) ~ 2.90-3.05 (m, 4H) - 2.1-2.3 (m, 4H
) ; *'P-NMR ( CDCls, 120 MHz) : & 31.5 (S) ; &8 :
245-246C -

@ (FAXRMS)

2,4,8,10-79 & 8 -3,9-_ B # ¥ (5.5) +— 4%, 3,9-¢
(ZEEBRHR) -3,9-Z &% (FR-6) ZHEK

FRBHEBREE BRBRE HREBSAE  BESTZ 10
AFZ=ZEHEMEPEA 2,058.5 % (7.22 EH) Z &1k
X E A EBEE 4683 T (3.44 EH ) ZH K WE
1,169.4 % (14.8 EH ) 2 g - 8,200 B 2 & » EA R
KMT MEE60C > EBH 6K  KREBSGERE U=

39
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EEEDNRA&N B 6 AAZEBKEAMEZIREESED
mAEMUER  DEEBEHRFTE - B H DK 5B EEN
TR EBSBZACYERTEMUESR® > &£ 100C
1.33 x10% Pa T & # 10 /"B - LAFES 1,156.2 L 2 @ & @
BT ESZERBL CP-NMR: '"H-NMR X # & T % 2
A BLHE ER H R 2,4,8,10-TH R KE-3,0- " B (5.5) + — %
, 3,9-% (ZEHEBEHE) 3,9-Z&HK4W - 'P-NMR #iE R
99% - M4 EHMEHAARAXFAB R Z HF EAEE L HPLC #
® BB 99%;: BEfE S 0.3 mgKOH/g -
'H-NMR ( DMSO-dg, 300 MHz) : &6 7.20-7.60( m, 20H
Y~ 5.25(d,2H) -~ 4.15-4.55( m, 8H) ; *'P-NMR( DMSO-ds,
120 MHz) @ & 20.9; B8 : 265C + T oK & 8 E:
C, 66.43 - H, 5.39> HlEfE: C, 66.14~ H, 5.41-
(FAHBH 7)
2,4,8,10-V4 & % -3,9-— B ® (5.5) +— 4%, 3,9-%
(ZEHEHFHR) 39-Z& 4w (FR-7) ZHE
@ EREERE BEH  KRBPEBEREZI="HEBERT &
AERWMT  HHEEBEREA 404% (0.072KF ) Z 3,9-
@ (C R E P EE) -2,4,8,10-WEK-39-"BEE (5.5
) +— %2, 35.5 3% (0.14 EH) CRAEZFEHFE - 48.0
w (045 EHE) 2B FE > LEEBRBE (FH 130C) m
oo BB 3K NMBERR BRBAEER  BAMWMA
30 ERF 2B E L AEEBR 30 08 - DA ESE ARG
ME S REBUBIEAZ_FEHREBERR B ERSZHE
- 40 -
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BERYHRE 100 ZEACEFEAAMFERE  LEES RS
MU EREME 1A - AAEERE LABE>HES &
WL SOEAZFEEBMARE - & 120C T B B %R
- K TS 2 ERBL CP-NMR: 'H-NMR 3t % & T X 2 # I
DR E % 2,4,8,10-08 & 5 -3,9- " BB (5.5) +— %,
3.9.8 (X HBHE) -3.9-“& kY- - FFESZIERRFKL
ErHE KES 368K 0 WES 91% - *'P-NMR i & B
99% - L4 - B HEAAXABMZ H kR EEZ HPLC
BEE 99% : B{E S 0.07 mgKOH/g °

'H-NMR ( DMSO-dg, 300 MHz) ¢ & 7.2-7.6 ( m, 20H
Yy ~6.23(d, J=9 Hz-~2H) -~ 3.89-4.36( m, 6H) - 3.38-3.46
(m,2H) ;: *'P-NMR ( CDCl3, 120 MHz) : 6 20.9 ( §)
MsEE : 265C : GCESAMN FEME :C, 66.43- H, 539 #l
EfE : C, 66.14~ H, 5.41 -
(A B 8)

B9 ® (PLA-2) ZAK

ERSMbE A 100 EERZ L-RRE & FKAM
DREEMARE FMA 0Ll EERZEKRERE 005 EE
BrETBREBEEESM\BE  LE 19OCTETRSE 2/ - H
% MUBREBLUBRBARTE  REMUUKNELUAER
= O(L-SLB) M- TEESR (L-9AB) BEZEESTY
4 FBE (Mw) B 143 x 10 & MAE (Tc) B 122TC -
e (Tm) R 165C -

EmAoMBEA I00EENRZ D-WEE B RKAM

_41-
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DERENHKRE  HFMA OOl EEMHZEREERE 005 E&
W ETBEESBE  HE I9OCTETERSE 2 /MK - H
%  MUBMBUBRKRBIARKE  RKREeENUUNCUES
= (D-9L %) B  -FIESBR(D-LB)BECEETS
HFE (Mw) B 16.0 x 10° & LE (Tc) & 126T -
e (Tm) £ 169TC -
i s0 EEMoFTEBSCR (L-2UB) 8 > 50 BE&
e (D-9.B) B -0l EERCH®-2.22-TFEE
® (4,6-= -=#% -TH KX %) $ ( ADK STAB NA-11: fBE ft
TR AERAT (ADEKA) ®HE) - R 1L.OEEHZE
5 (P-3: BABEGR®HERAST (Nippon Tale Co., Ltd.
) Bl ) HEEZERS 0 EXIZERAEERERR (
HA®SFBRGAEMRAT (Japan Steel Works, Ltd.) &iE
~ TEX30XSST) L E#MEBRES 270C - BEHHE 250
rpm - HES SAF/NE - REBERKRWREER 3 kPa T
DL EEE MU R UESRAK (PLA-2)
o EERM - L&A TFERAZERGAERDOT AR

(1) RelmEE (ARKDG)
(i) FARILIBE (= HCBREGERLL2A (Mitsui
Chemicals, Inc.) W3 < LACEA H100) (& T
o o B S TPLA-1, ) « & 190C -~ 2.16 &
AR E FTARBEEZ MFRER 13.5 % /10 5 & -
(ii) ZERANG SHUBSZIBEAYRABRME(E
42
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Txc > BlfEH " PLA-2, )

(11) EHBBEALED (BKEK)

(i) EABE | FERBZ 2,4,8,10-19 & ¥ -3,9-=
B (5.5) +—#,3,9-Z FHE-39-Z &1t
M{EX (l-a) FZ2H#HRLEW (ETH - Hl
BB "TFR-1, ) }-

(ii) HEHASH 2 FFARKRBZ 2,4,8,10-H & #-3,9-=
BEEE (5.5) +—5,.3,9- - FHE-39-Z &K

® WA{ENX (l-a) FZBHERALEYW (ETXF > 8
BB "TFR-2, ) }-

(iii) AW 3 FFARBZ 2,4,8,10-U K FE-3,9-2
BMEE(SS)t+—4%,3.9-ZTa -BFEFHHE-3,9-
—EH A (ER (1-b) PZHRALEW (ET X
> BB " FR-3, ) } -

(iv) HTEHRMNH 4 FAERBZ 2,4,8,10-H &K H¥-3,9-Z
B HEE(S5.S)t+—$,3,.9-Z(2-FHZHE)-3,9-

o —E&Ehk{ER (1-c) P2BRLEY (ET X
> B EH " FR-4, ) }-

(v) ERAWNE 5s FEREBZ 2,4,8,10- K % -3,9-=
BB (sS)t+ —$,3,.9-Z(2-FHZHE)-3,9-
ZEAMER (1-c) F2BRALED (ET X
> Bjf@EH " FR-5, ) }-

(vi) EFRNEG 6 FAKREB/Z 2,4,8,10-19 & 5 -3,9-=
BEgE(ss)t+—fHx,3.9-(ZFEEHFHE)-3,9-

-43 -
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—EAHW{ER (1) P2BRALSW (ETX
b Bl HB " FR-6, ) } -

(vii) FERYUE 7T FEREZ 2,4,8,10-H &K ¥-3,9-=
BEE(ss)t+—f,3.9- (X HEHHE)-3,9-
—Eahw{ER (14d) FZ2HALEY (ETX
h - HBIfES " FR-7, ) } -

(I11) HtrtzEHBELED
(i) FRABB-EBE(ANLEIEROBERLA(
® Daihachi Chemical Industry Co., Ltd.) ®WE Z
TPP) (HE T Hr BWIER/ "TPP, )

(i) @HEMH 13-HmEHEE (Z (2,6-“HEFHE) BRER
BEI(AAN LB ITERBAERLTAREZ PX-200
) (ZETFTxXd » BIBE " PX-200, )

(BEmE | £ 16 RE®ES 1 £ 8]
mx R 2HAWEZERBUR IR 2AFZE (&E
BEpR) EHEEBMUES RBL 15 BEXERREFRER
@ (Technovel 2 & (Technovel Corporation) B & Z KZWIS5
Y MR - BEFESCURNE 130CZHRREZRES
ETER 4 N c R BEEROYNUFHEBBR (H
ARNFF B HEERATDNEZ JISEIL) MURKRE - £ /A
EE T REEMUFSFERBOER 1> 27T -
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-v1d Z-vid 1-v1d 1-v1d 1-v1d 1-v1d T-V1d 1-V1d HYE ¥V Y
gid | LigwH | ongwy | sigwmy | vigwmW | cl9WH | cl4W | 1198 e &
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( ZEBHZIHR]
ABH T EREBBEERDRBERREZ R a
EAem o U EDHERR AR ENBEARDHEILE &
HEESMT Rtz & &
(i) EEEHTF AN RERBTIERSREARE
B E T U ER T RENSEEARY -
(ii) (BRERBI2EHBLEY BRERHRUEY
MeEBRBFEENEEEEEBRWERY B B HE
® pEsEEEOTER V-2 K BER V-0
F /-
(iiil) AREBSERBFERMNERBELEDZIRERE I
EEE MBI ERBAEEOEELERP R X
R R ERE S FEFTIERBJEDNEBDWNER
MR ENRECRSL TESEFERENRAR
EM RS ERY Bk TESERE  BHER
ERABEMERBEREGTFTHECEBNERY -
® <(iv EERMBZEBEBRLEAY BHREFREABHAR
LE M ERN N ENEEREEE TERR
EEBHMERBEZIRE S -

[BXfERA]

EX-FREFEE LD

.47 -
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(2014 42 App6 glg‘ﬁ?g@

s FEEA R
l.—EHEREEEEXY  HE&8 1I00EEfRZ (A) &8F
EDLSOEE%CRABEE (A-1 5B ) cB8ERHL (A
i) K3IESOEEMH (B) EEAHAHUTAK (1-2)-

(1-b)~(C1l-c) KR (1-d) mRERZKEYF H KW K
PeEL—BEBEEEBLEY (B K@)

Q. O-CH:CHrQ O
\/ N/ \ /7

C P
Or bbby
CH, O—CH,CH,~0O CH;

(l—a)
Oo— CH,—0 O Q

:\< 17~ /N

C P—

‘ /

CH—P cH
/N /\ \

CH{ O~—CH, CH,— CHs - (1—b)

O o—cH, Cl O l
P "% /H2 N o,

N A/

0—CH, CH,—C e (1—2¢)

Q 0o —CH, CH— —00 @
I° 7 \gCH

\

CH;

N J
O—CH, CH,—0
d C (1 -4d)

2B FEENEESE | AZHEREBEARY  HPRA
Ml (A1 fy) RIRHE ASTM D6866 05 2 # HI Fy #i
ELEVMREBEVMEIRE 25%LU L -
3MHEFHEANEBESE | ECHEARAAEBSEARY  HHPEB
Biit&®W (BRtf) «HBES 0.7 mgKOH/g L TF -

PD1095378 -1-
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