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(57) Abstract: Disclosed is a method for dis-
persing and mixing particles using electromag-
netic waves. According to the present inven-
tion, particles are mixed with either a non-
cured polymer resin or with a solution so as to

50~

obtain a particle mixture, and then electromag-
netic waves are applied to the particle mixture
so as to heat, and then disperse and mix, the
particles. Further, according to the present in-
vention, first particles and second particles are
mixed with a nonpolar solvent so as to obtain a
particle mixture, and then electromagnetic
waves are applied to the particle mixture so as
to disperse and mix the first particles and the
second particles. According to the present in-
vention, the dispersion uniformity and volume
fraction of the particles may be improved by
applying the electromagnetic waves to the
particle mixtures so that effects of reinforce-
ment and physical-property modification may
be maximized through the mixing of the
particles.
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g, AE 5 o EokilA g AHT Jot. dF oz g EFELS 7|AA
(Matrix)tb €90 BEAA7E By, 4z gAE s PHeE Azxdn
Ak, A2 ETHEL L By E&(Volume fraction)Z FU3HA EAlste Aol
8349

A= g4 gAY A= YA (Quartz particle) 5& ILEA AR T
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dzre B4 € EF e Al dAde YAUA0OES V1AM, AdE B9 BE
A9 nER 4, £9(50) F A= e EFEA YA THE(60)SE =AT
. JA40)EL =AA YA(Electrically-conducting particle; 42)EZ FAE
F A9, =44 dAU2)E, 948 €9 FHEY=FE(Carbon nanotube), A ¢
A 52 =4 &4 (Conductive loss)& &3 HA7)=H(Electromagnetic wave; 50)
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A(42) 0] 7tdEth. =AA YA42)EQ] 7Hdel A3t FH9 &9(50)0] 7t
A 33 2E gdn, 234 AAU2)E Atold ¢ (P)o] TAEH. o,
£A(50)e A4 AMU42)EY 71l g3td 7SAA AAT F Y. = 49
A4 4AU)EY FHoA TAHE B Ee 7|3 996002 2FHHe=
1812 00=

E 40 =AY Y uig Zol, EHA AAU2)EY 2E=7F §4(50)9
NGART FolAH, EAAN YAU2)EY FHAA 78 9o 71X EE T
E(Cavitation)o] LARATH ol &4(50)9 718tel 9t HAe= ¢H(P)
A4 QAH42)E BAgoz Ag4dd. nA A dA42)EL duEd
29 3L ZEFHA EAA YAU2)E Atole BFHo] FrMEY. E=HAE A
(42)E Atol9] HZFo] F/HEW, TAA YA42)E Atol9 IS &G0z
AYA L, 228 A ARA2)E Atold AYAE §A(B0)LE A3t =HA
JAH(42)E 2] A& (Re-aggregation)o] ¥A AT},

EAA QAHA2)E Atol9 Fo] HoAH, =AAd YA(42)Eol EFE
Qe Tl ErlgEz, = AAMU2)ES 90 FrlEteq £y &
=Y 4 gtk B AAdd oM =AA ARU2)EF SA4(50)4d AA7|E 7}
1} ZAlo] §A(50)2 mukr)9 T AR 9Fd J|AH BEAES Jted &
g 52&S AN F AN

E 59 & 6& o wE AAVAE o] 43¢ YA B4 2 EF
A2 ANdE Aty 93 288 Y. & 59 & 62 FRdH, A5 A9 1R
A A= ZA(Polarity)& /MR Joeu2, §A &dODielectric loss)E T3
AA7H(70)8 F5@c. 2R A JAU2)E] EFE FHE e IR
A A £99 AL Z 44 &40 & FAY &9 =38 dAU2)E
o Egds AAVIH(70)7F FobA EF &) HolA £ Utk o] B¢, TR
F8L ARV FH4E 2FsE WEY I £4L EFEE WA 93
o FAAA £ AH.

AAZ|H(70)E FoF7E FL25E AR EFETOCA AT JAF Fol
(Penetration depth)7} ZolAth, maA ARZI(70)9 Fupg 2Hd 9o ¢
A EFE(70)9] WEd = e =AA ARU2)EA AAZIHT0)E EH
Hog EgANA EF £&S FIANE + UH.
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o] B4 FUES 9 2&E IA FF A T A
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ANE Agay) g EdolTh. & 73 E 8¢ FEIHW, ME bE T/ Al
AAH(1402)EF A2 YA ERE EFsHE ¢, Al FA0402)EH A2 4
A(1400) S P34 §A(52) EFsA A4 EFE60)E 24T F, A =
FE160)0] ARA7IFH70)E Ftetd A R EFET. AL JA(1402)E2 =HA
QA (1422) 2 TAHL, A2 A0 ELE HEAY A4 EE THE T
gtt. F34 fA(52)L oAE, Wgez TAL F do. W, £ Al 3
old YASZ HEdY AL EHdE Aol =4 FASS dF AN
o EAA QAT FHAAH BAsE BAHo] FHd HAFE vE=AY dAE
AL Es oz, NEAY JAEE AFFHOE 4 B 7] 7HEET.

% 8ol EAIFe] g wke} gol, AAIITH(0)7F AHAE, =dE AR
(1422)E0] 7199 HAN =44 YA142)E FANN F34 §4(2)9 BF =
= 718 99800l BAET. FI3AH §4(52)9) 712 Ast] ZHA ARH(42)
£ Apolo] ¢ P)o] HART. o 4FP)L =A4 YAU)ES EAH= F
£91, 244 9A4142)ET HIEAY YA (42D)ES FYSHA 24 B ETHE

o

n

% 92 YA E 9t & 10a WA E 10eE & 2o @ AA7|HE olF
3 Qe BA 2 &3 ubde A4 AAAE APy At vehd FREAE
o)A Aldolth, E 9a WA E 9cE Az, EXA JAEY dHEHz=E AHE =9
(Carbon black)® HIEAA YRS ddz FA= AAES 24 2 EFEH. 7t
B 2do PF AL 30mold, A= YAEY HF AR L Gmolt. FHE £
3 #Ax YRS YA EFEY AL AT FIAH £ oMHELE o]FoA
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FHE Ed3 Fx AAEL 10:19] H| &R oM B EFetaL, 2.45GHz9] F
w5 0.7kWe] £8& 2 AAVHE 4R EFEC JHET. FHE B9 AR
71gte] 93t JtEE 3, ol EC] 7|FEHHA JHE EFH A= JAAE0] U}
A B4 2 2gdct. & 10a WA & 10e9) FHAAAN T ARKE BE, HA)
o] 193ty &= £F A7 (Mixing time)o] 5%, 10&, 20%, 30%E H=Ak
AW, FHE B3 = AR EY 4 4#9=7 FHELS ¢ F AH.

FqH, YAEL =AY YAE dild H=dY dAE, & FASHE ¥
2 A7, 48 Eo Az AAEZ FAE F Uo. A dAELS 2N
Fd &40 A9 A &= AFoltk. AT JAEC] EFH e YA
Z¥ 8o /15 dy st 9t &7 A5HW HEF(Thermal runaway) &
Aol B3, FA &4o] HAFY. wEty YA EFEA AAV|GE JEly
Aty JAEL YA B4 2 EFE Aok &, FAESLE0] ¥ A8
AALE ol FAELLE F/8taL, o2 Qldtd AAV|FE FTE & A
. F5EE AR gt Q59 &7t AeHW, FAEAdEC] © F718
o WA JtdEE 71 Aol 2R, wEld F3A 89, & o ES BY
=9 Jldsdd g3t A L% olAoeg Jldd F, AAVIHE /M8t dAE
o] EF 7 1R F3A4 £92 BF Ex JSAIE, YdAEY TLE
2k 2 E3jho] sbsdid.

oAl AHE AAde B dyo] uiFAd AXAE APt A EH3)
3, B ago FEgdE A9 dAde FAHE AL oivH, E I99 J|s
A AP EFFTHEY oA o] Rofe FdAel odtd T WA, WIE E
= Xgo] s Aoln, a9 T2 AAEL B IH9 HHd £Ie A=
ojgj = oo} jit},

[2H4 o] 87Hs4]

B oubge AaA, 9FE, AF 59 Az Ao B A% &F, B4

v g A7e A8 {83t H8dEd.
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