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Disclosed herein is a scratch-resistant polycarbonate resin composition, the resin composition
comprising: (A) 100 parts by weight of a polycarbonate resin; (B) about 1 to about 30 parts by weight of a
phosphate eater compound represented by the following Formula (II) or a mixture thereof; and (C) about
0.1 to about 30 parts by weight of a halogen substituted polycarbonate oligomer represented by the following

Formula (III):
-
R1 O T 0] R3—0 T 0] R5
0O o)
| |
Rz L R4 m

) (II)

wherein R, Ry , R4 and Ry are, each independently, Cg_pq aryl or Cj.1¢ alkyl-substituted Cg.pq aryl,
Rz is Cg.3¢ aryl or Cq.1¢ alkyl-substituted Cg_3q aryl derivatives, M represents number average degree of

polymerization, and the average of m is 0~3;

K CH3
Oodets s
CH3

(IIT)

wherein X is each independently fluorine, chlorine or bromine, Y is each independently hydrogen,
C1-galkyl, fluorine, chlorine or bromine, nis an integer of 1~10, and 1 is an integer of 1~3. The polycarbonate
resin composition according to the present invention has good transparency and flame retardancy, as well

as anti-scratch, flowability and processability.
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Disclosed herein is a scratch-resistant polycarbonate
resin composition, the resin composition comprising: (A) 100
parts by weight of a polycarbonate resin; (B) about 1 to about
30 parts by weight of a phosphate eater compound
represented by the following Formula (II) or a mixture
thereof; and (C) about 0.1 to about 30 parts by weight of a
halogen substituted polycarbonate oligomer represented by

the following Formula (III):

.
R1 O T O R3—O T O R5
O O
| |
R2 | R4 _ m

(ID)

wherein R, R,, R4 and Rs are, each independently, Cq_5
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aryl or C,_jo alkyl-substituted Cq,o aryl, R; is Cg4.39 aryl or
Ci.10 alkyl-substituted Cg.3¢ aryl derivatives, M represents

number average degree of polymerization, and the average of

m 1s 0~3;
(v}, 0 X CHy g 0 __ AY),
J\’I \ O—(I.!,—O (!J o—g—o /
_ | \_/
CH,
X X n
(IID)

wherein X is each independently fluorine, chlorine or
bromine, Y is each independently hydrogen, C,g alkyl,
fluorine, chlorine or bromine, n is an integer of 1~10, and 1 is
an integer of 1~3. The polycarbonate resin composition
according to the present invention has good transparency and
flame retardancy, as well as anti-scratch, flowability and

processability.
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ANCBEHARA
[ %A B 2 Har4a 3]

AEARAMPN— BRI R R BEREEARY > B4
MREAMPD —HBEARIFAGZAN - KM (flame
retardancy ) -~ F5 %] (anti-scratch) ~ [ /A EH M HT v T
Z B R LB R BE A Rl -

[ & AT B4t ]

HENBoREY AN RRBEBELS SR
. ( impact resistance ) -~ A J& 4% ¥ ( self-extinguishing
property) ~ R 4% &M (dimensional stability) $ & #t[a

(thefmo-resistance) > BHAuEneiEMECKEZAN
AHIREER  -FHX RRBEHET T LEZEMRE
BRI AARNEF A4S (housing) R#AF
B &1t w4 (office automation device) - &K > R B 5
BRESHIIE B A 2B A AR ERE - Bt R A Budhas
BHRs & &k 15 RIF ey 4 2R 4% (scratch resistance)

® BTRERIM Bl @RESGEARFRINEHAHE
BBl R R TN R B tFaka L -

% B &4 US 4,319,003 gzek i 4] EP 297285 15 & —
£ R & M B R R F XA A K B 7 &

( polymethylmethacrylate » PMMA ) i A& &4 RiE AR A -
o sbam RV EAMEE B EYRTRMETRE -

£ B 4] US 4,027,073 $1 US 4455205 8B & —# A R
HREBEBENHARBLEERBEAERFAIIM IR A 4B
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( silicone based resin) L HHE LA B8y F ik » (2
YERBEIEHERBREEGE BB logRk -

A5 EJ%D—‘%é/mé\E-%' REFMIIMZ R Bias LR
ey ik o 2B FEAH ¥ 3F % (US application no. )
11/456991 ~ £ R & H B33 11/456964 18§ & — & A m 4

BOE TRt R MAK —F A E83E Oir (dimethyl
b1sphenol cyclohexane) #7 4 ¢ 8 & A % % 8 &5 ( bisphenol
A polycarbonate) - A k@AW EA AL ARAF SR
# % 3% & (impact strength) K&k > Z % -

[#ARE]

AEAFCHERE BRI R BREER st

FAERAEAERFTE R K KB mﬁ%&%%

( phosphate ester compound) BRERFRAGRKEEFT

% 4 (halogen substituted polycarbonate oligomer) - M B
AR EAMEMRMKRNY LHEAHS ~ TR AT
Jo TPk e

REAZ — BHERME — 43 R BB B 4 R
HoBEa (A0 EEmZ RnbtEstis  (B) 412
Y30 EEmEBELEHRLREH  AAR(C) 4 0.1
FAHANEEM IR EFRAG R BETRY -

RABFRHZH — EARRME —FE S R 5 BL 85 B AS 48 A
o RREOREY Y HhohihEQH GBI AR
#| ( flame retardant aid) ~ %4445 £ # (UV stabilizer) -~
% % 3% & # ( fluorescent whitening agent ) ~ B /& Bl

(lubricant) ~ B 4% #| ( releasing agent ) ~ sk #% #| (nucleating
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agent ) ~ 3L #% € # ( antistatic agent ) -~ H A 1t B
( antioxidant ) ~ #. 48 & #| ( heat stabilizer ) -~ 3% 4t #|
(reinforcing agent) -~ & # 3 %4 (inorganic filler) -~ &
% (pigment) R ## (dye) Framgizsism -

AERZ A —BRRB RS T 888 Ak

o B BARE IS K-5401 rrpl 22 F2H S 2R ~ 4R

B UL-94 £ ABEA 2.0 mm AR 82 V-0 4R H ~

4 ASTM DIO03 A B E A 2.5 mm AR & 24 80%k &
5 #)i% & %F (light transmittance ) ~ 1.5% &% # 1K &9 & &
(haze) - LA BR4k#H ASTM DI1238 & 250C B 74 & 10 kg

PR & 2 #) 30~100 g/10 min & £ % 35 2 ( melt flow index )-

AERzF B REDLEM AR REZ

B4 (molded article) -

HEARAZXI LA/ EHAZABZHE 0 T X4

BE®RE > LERASAKHE XN @RAL T -

[ %5 K]
(A) R EREEBHAE
T A# A & T X()A %572 =& (diphenol) £ 4t

%% B (phosgene) ~ 8 % ¥ & &5 (halogen formate ) sk # &%

— &5 (carboxylic acid diester) » M % #5 % 5 BE B Bt A5 °

R0
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B+ ABELH-C-Cs kX (alkylene group )~ C,-Cs
¥, X % ( alkylidene group ) ~ Cs-Cs¢ 3R ko X %
( cycloalkylidene group ) ~ &% (S) H =& 1ts (SO,;) -
BARALERAEATH_BEHTAEERRN 44'-
— 5 X = & (4,4'-dihydroxydiphenol ) ~ 2,2-8 -(4-%& X)- &
%%, (2,2-bis-(4-hydroxyphenyl)-propane) (" 2 & A ) ~ 2,4-
% -4 £ X )2 F X T K
( 2,4-bis-(4-hydroxyphenyl)-2-methylbutane ) ~ 1,1-4-(4-5&
¥)-2 & % (1,1-bis-(4-hydroxyphenyl)-cyclohexane ) ~ 2,2-
-(3- 74 B x ) A B
( 2,2-bis-(3-chloro-4-hydroxyphenyl)-propane ('bisphenol
Ay ) ~ 22- # -35 = & 4 B X ) A K
( 2,2-bis-(3,5-dichloro-4-hydroxyphenyl)-propane ) % #& 1
MR ERZRASY - HE > — A X& (dihydric phenol)
TR wHEX B R _BF2b BELEER
ko 2,2-(4-2K)AK~2,2-8-3,5- = R-4- X)-A ke~ 11-
B-4-BR)-ERURE - BAR —RARXHTUR 2,2-4
G-mR)Ak  biEh "THEE A -

EAFERAF » BBESMEBEQA)TERH 10,000 24
200,000 9 EE-F o FEMW)  #li# 15000 % 4
80,000 -

BRENABAZ ARM PO ERKKE  TURE
kR XK BTURLEEZRSY ERRAL -

BREIRA > BREEOEETULE G oABHENA

M
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ERAEPH_BHEEH 0.05 mol %E# 2 mol %eh= %
FEILEYWREZTRILEY  Z TG RESETAL
Sl T AEZBRESEBE -
R BERAEA)TUREEAR 2 HXEFZXESSF
EXRREBEBEHNRESY F4 BRuBEEHHED
(homopolymer) » R BEs) L R XL RS HET AR
ABERAF  c BHRR > FABEBRESOLE RS > TUER
A& 4o % F 45 #% # (difunctional carboxylic acid ) X &5 &7 524
® (ester precursor) A T RAER A B ey F kR8s
%% B 85 4t Bs (aromatic polyester-carbonate resin) % % & #
B A, % -5 Bk Bs 2 B M #H 85 (polyorganosiloxane-carbonate
copolymer resin ) °
(B) ##E144
AR ERG T AR EEH T AADAF LT
HBEBREBEILSYRERESY

p— —

I I
@ R,—O ||> O—R;—0 ||= O1—Rs
0] 0]
| |
oL Re dm X.(10)

AP R "R "Ry BER;HEABBILA Copo FEKE Cryo
bt AR B AR 89 Co.20 5 2 (Cy.yo alkyl-substituted Ce.50 aryl ) ©
Ry 2 Ce0 F HREB Cripot ABRAE Cea0 X A4T74 4 om
% & % F ¥ % 4 K (number average degree of
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polymerization) > m &) 35 & 0~3

LT ERFF R R R AR EZEBEB/ITAHAXK
o £, EHBF  RI"Ry~Ry B Rs Z BIFHILT A 1A
TR ERAK 2 X R (phenyl substituted with alkyl) - %3 4
RFEX-CHA -ER/A-F=TH (tbutyl) - ETH -~
A~ FZaA (tamyl) B4 - £ 5 Frb P o

RO-Re R R BABEIARE » RFUNTFE T HE
L&/ &% TARAKZRE

FoERAFY RITURTEAHE B M X=
By ﬁEﬁf}A s -

Ly ERAF  RELXA)  m TR 012
RIGEH - AR ERAT B EXADAAETH — U
Eb ST AR BLEE R AE et - Bk > 5T RAI S
#ha EXADAATEARE m BB EELEHI RS
&y e

\m”:ﬁmﬁ“%ﬁ%

N

A—®EHRGF 1) T mB 08 HBEELEHT
LA % & B = X 85 (triphenylphosphate ) ~ % 8 = ¥ X &5
( tricresylphosphate ) ~ & & ¥ &
( cresylphenylphosphate ) -~ & & = % &
( trixylylphosphate ) ~ = (2,4,6- = ¥ % % £ )% # &5
( tri(2,4,6-trimethylphenyl)phosphate ) ~ =(2,4,6-— =& T

R A ek B5 (tri(2,4,6-ditertiarybutylphenyl)phosphate ) -

_:_(2,6-:_:—_?&T£<)@"$E£§E
( tri(2,6-ditertiarybutyl)phosphate ) % -

10
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AEB—%EHH T i) Tmb e HEEasiedd
TR R ORXR — & -% (= X K B B OB
(resorcinol-bis(diphenylphosphate) ) ~ # X —&y- 2 (=X &
74 8 #5) (hydroquinol-bis(diphenylphosphate) ) - & & A-£
— R X5 et &5) (bisphenol A-bis(diphenylphosphate)) ~ Fi

K — By - 4% 2,6- — = & T X X A # 8 B )
(resorcinol-bis(2,6-ditertiarybutylphenylphosphate) ) ~ # %X
= B - % (26- — ¥ KX X X B B & )

( hydroquinol-bis(2,6-dimethylphenylphosphate) ) % -

AH—REHRH T i) §mBb 2 XE G BELE
A& A R BB B & R 144 (oligomeric phosphate
ester compound ) #5824 % -

TRERA— LAY - BER Fm A1
2H 3 hMEX—HILteY MEMAOR > EAT
LA $2 5 B B LA o

E—BAEAEETRB T EmeyFHE 035 ek
/E:\#?J(B)%%Mﬁ'é%?%ﬂbé\% °

TRAERE m A RESMFTEBELERBERRGHE
BRAEERE mEE BB ESILASMB); X HHEEEIL
SHB)TUREAARE m EOSEREERSY » &5HKES
REFATHNEERARL -

F— s FHHHF o ABEN 100 £ Em e 5 8L B A
Be > BB BB B)MER 130 £/ 0 BER 525
TEm B4R 720 € HEARY I DN ]

11
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EEMHBBEEILSH(B) B #4538 F &Y & K (fire
resistance ) e B AR AT AN 30 ESH ey Es1L
SB) MR RoBZ AN BRI MZF Y -
C) B ETRARVEREBETED
AR ERE T BAsasd et d T AADA LT
e FRAKOERBERTRY

X

O S o_@_o}l@/“' o
A, (11D
EFXEABILARA - ARXBE YEZEBABHBILAR Cis
e s AL ARIEon A 1~1069 8 0 1A 1~3 sy
BAERX XEABILAARE EARERE - YE&EAH
XHFECE -AE-TE-ARBE EMHERAE o0 B
AR I~THER IR 13683
B EAADAEATHERFRAGERBEFRHEO) ®
Z—BEEFAHABNERER-AMAZIREBREEZR Y £
BEA nh 3~689%E-
A —SEHRA T o AHEN 100 2569 T 55 EL A5 B
Be SR FBRAOERBEZFRHMONER 0.1-30 £2
o BERIN20EEN EAERINISEEHL - EHEA
R a0l EEMHERETRARGOBREGEETD
(C) Bl A 3R S e at KM - ZHAs @R B AN

12
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30 EEMHEREFRAGOBHABEFRMC) > Al € F&
W Z AT RS e -

AEHZ BB BERMBEARNT 2 QI T o5
#1 > 19] %o B PLIA | ~ ‘%“%éi%k ‘*J ~EAEa R -~ BEFH
BLAEE - RAZE - FEE - AR ~ REBEH - %1t
B~ mAELY >~ &F - i—";—ﬁ‘#&sﬁﬁw% » fB 3 RFRA L -
TREBEREF— iAWY RFELTUEREZD) Hid
Axmin ey &S o ABEH N 100 £ F 465 (A)H(B)HC)Z #E A5
i AP ZABRYPITUNAY 0] Z24H60FEE4H
B EENIod > Bl 1 2440 EF1h -

AERZBIEARY T UAF A B R ik B 4 o B4
R LR RE R EERG T W TUEGLALR
4% (mixer) ¥ > RAEMTHL BB %4 Z# (extruder)
A 05 Bk 4 (melt-extruded ) s FEAx (pellet) Ak > # %
T4k A BIRs $A 4 #% &3 44 B (injection) $14% & (extrusion)
WA MR (plastic molded article)

LB THERG T RHBEHMEEARYTEAKE
JIS K-5401 prBl €2 F~2H &5 %8 & ~ #&45 UL-94 £ K
BEA20mmPAREX V-0 9FKM&KE ASTM D1003
AEEEA25 mmAREZ4 80%RESHELE - 1.5%
PR EZEE  LRKIE ASTMDI1238 £ 250C B4 & 10
kg AR & 2 4 30~100 g/10 min 89 A6 8 - I E s B
BERIE AR BERZEESEARRREE BtHE R
EFHBRSHREBAAFTENRBREB L REAR -

13
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BRBATAZEBBEHEARM LS RTFHENR
PSRN > X B A THRSHB AT M BEE
TEANEEARAELGOREY HHRX > ETEZERM
ER/EFH WA R AL PNIR/IEMHH -

LA oF TG P R BB RS AR T AR
YREAR/EFTHLONIR Pl ER - TERE - F4 -
$Ariath - EHRE - RRB B BETE  MP3IEK
X -DVD#KE - BITHEMASE CD#HAES -~ tomth - 8
NE B EBALRBER MY -

B> RuBisticarh THEEREANAESY
MR/ SN M o Bl Aok kAR (dash board) ~ & B @Ik

(instrument panel) ~ B fI4x (quarter panel) -~ Fi4R - %
EEBEMY -

BEHFETUALZHERE - 448 & H ( casting
molding) > B FRA K AAEREF B ELBRFTE
GWETS X -

ROLBRTEEHTETHAARAERA TETHERS
THH > MERURMNAZAZEGE  AEAZHKEA TR
Bz ePFEANEEAMREEALE -

K 1

MA T #& oo 4 A A F 5] R LL 8] b e (A) TR BE B
BHAs - B) BB LA MBEC)BEERAM T REEERR
Mz ALe e

(A) R HE#HEE

14
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£ B 8 A% AL A R/~ 8 (Teijin Chemicals Ltd.)
Hi ey Ey-A R B 85(& & % C PANLITE L-1250 W) &
BEREEFH S FEH 25000 g/mol -
(B) #EEL4Y

(By)) 1A B KA i&MHA K2 3 (Daihachi Co.,
Ltd.)) e b B ay-A STAZBEELASH(AES S
CR-741) - #i & Eaf!b/\%;eEb.l’_ik(II)Ffrf‘r » % m=0 8§ &,
3 3.4 wthoth Br B BE L4 4 © & m=1 B .45 85.4 wt% ey sk

Q@ maitod Tn2KREXZHFLHE 12 w%H LA

W REFPFHmES 108 ER R"R{RARs & AHXHK

(B,) & A A8 i‘i&/\’fbl}ix":f’r}?ﬁ F& 2 3 ( Daihachi Co.,
Ltd.)) Hit ey b R XM iTA X BB BILAM(E S L !
PX-200)
©C) B FRAROARBBREERY

£ B £B KA M3 (Great Lakes, Ltd.) # % &g
BER-ABRBEEERM(E S L BC-58) £ 4 kX JI)

o FRikT >  BEPY HBE 143> n43~6-

(C) R(FR)RHBRIx K B8

R b LG MMA £ RS (LG MMA Ltd.) #3#
ORFRARMKETFESE(E L - IF-850) -
K6l 1~6 L& 4] 1~5

BER1FATZEM”» 02 EEMARAALE (LA
B A M3 (Ciba, Ltd.) # i# #) Irganox 1076) ~0.1 £ &
ey AR EE (REH MR Rk Irgafos 168) oA F

15
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508 AR RAYHEH T LoEERFERMKDL/D=35 O
=45 mm)iEF L AP EBRRKG A - £ A 10 oz 4 4 A&
#; # (injection molding machine) f& 250~280°C #% #t fs #8
RAg B o 4k (test specimen) » AR H| M - AR HR
FHE o 4 23°C ~ 50%e 48 #H B B M 33K AE 48 U BF 0 &
ERBETHIS 2 ASTM R ERFEN TR EERRHEM
AR TR1AHF-

() &8%mE  #ARTAEK 100 mm x & 100 mm
¢) Bk (plate) X4k > 4k JISK-5401 R S E R E -

(2) FAXk M C A 2.0 mm &9 B K4 > &k UL 94V
B F &R

B) BARREE 48 25 mm & B3R > B&KE
ASTMDIO3 Bl EZ AR R EHE -

(4) 1 #2452 (melt index) : 4k ASTM DI1238 4
250C A€ 10kg R EEasds & -

16
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*1
£ bt 8 451
1 [ 23|45 |6 [1|2]3]4]S:5
(A) 100 | 100 | 100 {100 | 100 | 100 |100| 100 | 100 | 100 | 100
(B1) 10 | 15 5120 5 [15| - |10 ] 15
(B) (B,) - - 10| 5 -
(©) 51105 |5 ]| 5|20 15
(C) - - - - - - -1 - 15|10
BERE F|F | F|F|F|F |B|B|HB|F |2B
MEAHE(2.0mm) |[V-0|V-0[V-0{V-0|{V-0]|V-0|V-2|{V-1|k%|%kz%|V-2
® # % %(2.5mm)(%) |88.7|88.5|88.4|88.5(88.4(88.5 (88.6(88.1(50.2/32.8(89.1
FEQRS5mm)(%) |03|04/05/04[05|04 04|04 [604|782|0.3
Y5 #35 #(g/10min) | 42 | 71 | 40 | 69 | 97 | 31 |40 | 16 | 53 | 83 | 13

ok 1 Aiom 0 Bl 1~6 B HRAGERAERMEK
Mo BETHRFHRINERT RSN - &N Kk
ARBABEA-—FRHAZILHERARAORKKEFTRMHEOC)
b ixs] 1 BE~ i KPRy BI M R AR » AR E A
() BRERTHAGHGERE ) - B> RMEARBEAFH—
T 2 e boHB)tb sl 2 BrhERENY
M A FEK
ZERAB(FR)AMHELE L FHCIRBFREARE A
' — BRI ZERFTRARNRRBEEERHAFTATGE S
Bb# ) 3 Rt p 4) 4 EBREERY BMEAMMHRE
KR KRG -
MRS 1 R 2 AR1ERARE RKEH—

17
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Tl Z B BEs o MBHEEEEFRAYERKREERE
WOEAT > THhHFZAE > 2R IH ERERTH
B & K 8B

AERZ R KM EARMBEARFOELRAE -1
BRME S LEIM S TARASMA Tl BRETANEY
BB EMEAEEAMEMR T I BN RM 4 > T
ANEERARNETRAALEFRHE - RENEH AL BN

B R AR T EA BT B EF AU LRtz
T TEERARABEABHMIHASEHREIET G - B
b RBAERMACBENE T TG > MEHRLL
ERpBPIECLENEMZITFEMNGCEN - A FEAH
R E ERERAF —R4E MIEAUARTAEHR
ABRZRELRBsREMITFENEEAREES
;:g o

[EXEERA]
3

(22 a##HRAA]
&

18
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- PHEAED

. —HRINBREBEEMISARY » 03

(A) 100 & E4% B aR LB B s S

B) &1 24 30 24 2d T XNADAT &~ &) 55 8% A5
Lo RERESY 0 UA

C) 012430 Fsmxd FTRAUDAEATHER
FRARGORBEEFRY

R3_O

B

O
O—71=0

o
O—7TV=0

o

&

X} e
N
0 —
FSS

—~ 47 A1)
EPR "Ry RIARsEBEIA Cooo FH KL Cryp
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