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Compositions comprising surface-modified nanocalcite particles dispersed in a curable resin system
comprising a vinyl ester, and coatings and fibrous composites incorporating such compositions are described.
The surface-modifying agents include a binding group ionically associated with the calcite and a
compatiblizing segment, compatible with the curable resin. The surface-modifying agent may also include
a reactive group capable of reacting with the curable resin system. Methods of preparing nanocalcite

composites and coating a fibrous composites prepared from such nanocalcite composites are also described.
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Compositions comprising surface-modified nanocalcite particles dispersed in a curable
resin system comprising a vinyl ester, and coatings and fibrous composites incorporating
such compositions are described. The surface-modifying agents include a binding group
' ionically associated with the calcite and a compatiblizing segment, compatible with the
curable resin. The surface-modifying agent may also include a reactive group capable of
2 reacting with the curable resin system. Methods of preparing nanocalcite composites and

coating a fibrous composites prepared from such nanocalcite composites are also
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Bl amBaliRgmaeisR BAEZBER2IIHFELEAN
500 mLgs #n NaHCO3 kK A& F - #1 A — T & ¥ R % R &
Moo R A At NaClKEREB A XA HBELE
MgSO,8 4% - BB EREF 2/ @ &k odh X B X F AR
g HI£F - FShibmmwRER -

135CF @ fho k@ & % % )3%;&@99.7 g(600 mmol)= zZ

A D EEEEZRAMI6ONTHF o B 5K 500 g(300 mmol) =
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L HE T EEsEs 0 BAMWI3SCTF > A&EEZmB1T ) - £0.1
mmTF » BRAMABIEEEMLWE £2110C 258 13 7]
BEts AT &FE—-—FSibmmwAEm -

2 > 445 91.9 g(600 mmol)= F £ % & & & i§
EBEBEZ200 ML FHRERY - AE B
T o HBHEZRELYBR AL RBEZRGOGRHE - BRSB
s H#300 mLFEF » Kig > WERBT > #HZERAB
R-REFHREFEAR > #™EMN300 mLFEF - &K
#%  RNEBT  BRBHEZEZRABR - BRBEAEREFE
FEE AMm300mL_R T K% REBT @ BH3
RAEHBR BEFHNAEBELEER -8 ARKRHA2-AEX
8O0 20 6 AL RKFRII22gXIxB/E &R

+ — & > B I A109-112°C -
4% 425.2 g(100 mmol) 1-B 8& % -11-+ — & - 8.6 (120

W

mmol) % ¥ B B 40 mg 2,6-—-% = T £ -4-F & X 8 2 400
mLF REZRPB AT B BRUARBE KL HBAHE - 3
Fx/m5.8 g(80 mmol)Fm M Bk > KR > WA T A 4 45 /w10
N BB RAGFETER B ELBEALEEARYE
B eBE® - - Nl LR FPEEZBEHE RBEF2.L g
BEBEAXT - HEAAHEEZIRXSELEERHE  HRELEDR
FrA P R4z 1H- 13C~ BA31P NMRE #% S 2 &yt & 4 =
Lo B P
DISPERBYK D-111(& 1 82 D)% 8 A BYK-Chemie GmbH

Z Hh Bk R OBs Beqw BE oo
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HESOLHBAEHMEBELR L TZIHE LY - KM KREHT
EHAMBEABLIZIOM KT RFHHE - Km0 XAF
FRTMEREAEZZTERBESEM M —RESZEE
MRz B EY MEREFXRBRERBBANBRE - B4
BRhZABAE  UEREMRARSOMMERTHF
THE HEEAOBE LR &K -

— f2 > T & & | (aggregated) & " B & 4 , (aggregates)
G E AR AL ERE - X BILE
4~ RETFLERHEL A RIBGES - BEFREDHE
— S RRBRINOETE - — K R EREHR S
HARBYE 2O T A E A B RERRSBARDE
B oo jg R ¥ - [ B & |, (agglomerated) & " % # #
(agglomerates)a W i Mk B F E ST T2l g A
—RZFHELS  BFEMR—RTEBHZERERR S
N RBHAMIBOT U I TEARBRINTR -

AW o)EHBeR bz HSREATY 0 AT IFE
T ZTHEHEE  RIAFLEEABBZIREY R T 4 18
EEE c — K OHBELAD (B BRBES)BABEZXE P
BARBREAUARMBPEZ T HMBARBEIRARIERER
MRITZREEZRTMEEMBI wZARS) BR W AH
MPmAZIHABESTEREIUNRDREDRTEEELF 5
BB BEFTPIRE -

L ¥ 8 2R BESMEHB P HE - FVE-1398-52 M 85 E M 4
FREEBFT - BEALH(RBEWLHBEB )R o4 T MBS
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28BF  BHRAAREZIOCUBARBEMENREZZRLE S
R UHEBERREXLE TP - Cowlesi A B2 ENELB LR
Ldy o R AHEIM 0 4 SOCAL 314 % 5 B 6 & #
UMY o o  —ERASRERBBEERSYEHEREALE
4 % 2 A590%20.5 mm YTZH % = A X # B # (Netzsch
LABSTAR)Z % —@4#4 4+ - #1 A £ % R %250 ml/minfg
ZRBEECYVAREDEABR TR - £ELEHFRAT > AEA
EOO%U LI HBEHBREARBEI AR ERAFRAF X
® DN H#400 nmz F 3 R A ok o
EHEX-1REX-2 - R4 X B FHRAREBEBAE 5 R
ZERBRUAESGREMFBBRE ZIHME 22 AR ERA
HZHR - HKIERBLHEBEL LA EREELET - &K
BAHBAA BN ERIT -
23 BELBARNETELLARZI IR ALY

2(g) it
£ SOCAL 31 VE-1398-5#f | X% | domeg | =g 8%
@ K F B s A (C) | (hrs)
EX-1 414 506 92 39 54 4
EX-2 5318 6500 1721 532 50 5

EHEX-3REX-4 LEEHHTHNAEEETE R
AR RBRESRELGEBRHIBMELIHZIABARERAA
ExHAR - HahRELHFELZFASGDERLLEHF - 8%
B BAE4BENERIT -
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24 BRMAEBRCHREELELHEARAZI TR L

2(g) it
%1% | SOCAL 31 VE-1398-5 KL B, 43 8 mE 8% Pl
Bk HBB #ihe (8) (8) (C) (hrs)
3 300 367 67 B | 25 50 1.2
300 367 134 C | 25 50 0.5

FHEX-S wEBH THARBEESBRH AR T € B E
(B D)X B A B A B UK FBE S RN T HBE A A
oo BB LEE S KA SMBEL AR 2857 g VE-
1398-5Z ¥ B5 ~ 234 gX T M ~ 35 gt 4 38 D(DISPERBYK-
111> 8k 5 85) > 700 g SOCAL 31 & %k ez @b
o MSTCTF > MBHBAE M3 NHF - EHAFERDRE
WAk MR AR A% T BI9%R L2 BE A
AFRBEIF A ERERLZAFBHFZ D400 nmZ F3H R+ -

Bl bt RstE § -

£ SpeedMixerZ & ¥ > S @A B X K 1A 4 (270 g)# 2
# % & 1t 4 B 41 & ( 7 BF PERKADOX 16(1.62 g) &
TRIGONOX 121(1.62 g)) & 4 - % 3 3% % & A # A
SpeedMixer™# R, JE ¥ 7% & < # (& %X DAC 600 FVZ-sp -
# A Flack Tek, Incorporated, Landrum, South Carolina) X
20008 /948 (rpm)iL A R 2 M30F - Kk > BLERESY
SEA2B H B AP (a)8.9 ecmx17.8 cmx0.64 cm(3.53% ~ x
73 <+ x0.253% <+ )& (b)22.9 cmx11.4 cm*0.32 cm(9 3 + x4.5
B+x01258%F) - WERB T HZERAEFEISH & - &

%o BB EBEEBEIZICQRSF) 4 v /R F450 4 -
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Kt REAZIHEBEAFAHZERALETREE DL (K)Z
ERBBELABERLPEFAILBMEDRWFHEE - R %
WA KRSP °

kB EHCE-1° Abr » A/ F LR DREHETRS
oM #Hzthea o 8k f£SpeedMixerE B ¥ » £ 270 g
VE-1398-5 ¢ ¥ 85 #t As #1 PERKADOX 16 £ 1t 4 B 1k #)

2]

(2.70 g)%& TRIGONOX 1218 & 1t 4 Bl 1t #] (2.70 g)i & -

% F %A R A A A SpeedMixer™ig X Ik # #5 2 o 4
(# 3% DAC 600 FVZ-sp > % A Flack Tek, Incorporated,
Landrum, South Carolina)sk 2000% /4 4% (rpm)/R & N 4 ¥
308 - KRt MEZERAN ¥ . (a)8.9

cmx17.8 cmx0.64 cm(3.53% ~F x73#

At E ON2E 3 B A
t )& (b)22.9
Lf) e
i EBEEHELISHE - KB BHEHAERZE
PEARIFASH s KRk REBEHREH KB
RAREAHZEFRAAETHEDHRKIZAZTRARELHER

L ~f x0.25 3%

cmx11.4 ¢cmx0.32 cm(93% <+ x4.53% <+ x0.1253%

/m

’F
121°C (250°F) # 44

MREFBETLBERTHEE  HHBENKSE -

25 Bt BBE A% AR MHEE
# 5 F A I Kjc WE | BRES | BRES

(EE%) (MPa(m'?)) (ksi) (%) (MPa)

B4t £ -3 0.70 475 4.13 81
CE-1
Bt | 42.85% | BeixfA 1.03 757 1.97 53
EX-1

152920.doc

R LB AEE AW EESOCAL 315 85
BHVE-1398-5Z %8s % - i A Bem M n &6F - R &
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BARASBEMBILEBEES FTREN LRGP ZERABIRE
GAABEENMETAGT LA B A SH POO%UR LT
MoMB BEARBEIBRERERAFRAHF X #4000 nmZ F
¥ R e

42 SpeedMixerE & ¥ > £ # B & 4 (270 g)## PERKADOX
16® 8.1t 4 B 1t % (1.62 g) & TRIGONOX 121:i% & 1t 4 B 1t
B (1.62 g)i 4 - FH % E % A A A SpeedMixer™af K JF #
#% 3 o # (% % DAC 600 FVZ-sp » # A Flack Tek,
Incorporated, Landrum, South Carolina) X 2000 & / 5 4&
(rpm)R A N A5 H308 - Rk WZER M EAZBE R
AP (a)8.9 cmx17.8 cmx0.64 cm(3.53 ~ x73% < x0.25
# +)&(b)22.9 cmx11.4 ¢cmx0.32 cm(93 < x4.53% < x0.125
At) - "EBT BZEBREHFEISHE - RIR > #F 3%
2R A EI21C(250°F) 1t 48 P £ 12 3454048 - K& - R
B Ay MR aERAETH A EEK )X A E AR
BB ERLFAELTUEE SR BEN KT -
26 UMM EAARRRULBILIHEREFTFZIITHRE

15 vy ¥ TRNR Kic HuI g
(ZE%) (£E%) (MPa(m'")) (GPa)
CE-2 0 £ 0.56 1.58
EX-6 43 10% e 4 B2 A 0.79 2.35
EX-7 44 8% B4t 52 B 1.95 2.08
EX-8 43 5% &t A §2D 0.79 2.81

AABEEARABFAZLBARAES T > B LB HRAFTH
e RE A EBELREI -
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; % 099144265 St &4 ¥ 5 £

X ERA B HRA04 F 3.8)
-~ FHEHER - [ F A am_i

1.—&a%ﬁﬁ%Aaﬁﬁ%%zﬂ@wm%,%¢zm
1

xBAEHEH
BERBODBRAEIFATABROELSRBIEIADRA B 8
FHEZEZLESABDZE —RABAEE HFazaes
A E 6 R E R

2. WwHE RABAlz@ath HAYREZRELHEFANFZ
TEAKEBEILEBESLRARBEZABDNZERE % #HM
W2 ERAiBAI/2 cm-3/2.

3. W RAIZBEY  EFPZRLELSABDEAANARBRE
TR ERBILELSCRETERAFTERELOSOE FREY
ZHIEBLZELHSE -

4. wH RAlzwbY  AFTELIONLIUEIHBRLEEES
& H B AR EREA RS D R400 nmz F3y R
5. WmF KAl @S HFETEILHE R & & —

BREMLEHZER

6. kwH KBElz b %’ﬁwﬂﬂéaﬁﬁa%%&\
B - Bi88 - @b -

7. WwHF KBlZzabtY HYZBLsABDOERE -

8. WwH KBFElxzawabdh  AIUF —KBHEBHLHRME

A

.3- °
9. FRBlz@as AV Z P —4KdEE Bit—F 8a
AT LHEMBARAREEGRER P2 E L —FREZ

REAR -

'
—
'
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10.

11. %o

12.

13.

14. %o

15.

16. —

17. %o

WwHF KRFlzatY HE-—FOHEBLEIBRLEZE
—EABREBR AP E RO REBESCELABR
THRHLHEMBEEAREESRERN FIES —FRAEZR
AR |
3%»1‘&%1&?36\%’%?32£ﬂé\#h@/z\m%§ﬁf#i*ﬁ&
TEME A% 2EEES E %
wHkElza b AbvBabPhaesRALB2EEY%
Z 5B e |

— oAb FRBEIZI2YE A2z Eb5 Wz Bibasd
¥ Ry BB AL E B -
FRABzZELLasdYH HY%E —f@HETHERET
HEMBERARBEMEFBERFZED -—FRHAERE -
—REEUNH ROHEAMRELSCZAEAMZE L — 3 #H
Z doF RKBI3H 14 B bmbd ity o

— RO F RKRAIZI2Y 2B 2 a4 &% E%4E
ZHBERELY  BEFREHBBELELS R -
WwiF KRBl B BB S £ PR B # A5 14 & B
1t -
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