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ABSTRACT

Keywords: shielding effectiveness, carbon fiber, carbon black

With advances in technology and wide spread of cell phone, 2G, 3G, 4G to WiMax, from
base stations to cover an extension of the electromagnetic wave caused by flooding in the entire
living environment, so the anti-electromagnetic wave become a new topic. The program hopes
to use good conductive, good degree of structural and excellent strength and toughness of
carbon nanotubes (CNTs) and carbon fiber in the paint. In order to reduce the impact of

electromagnetic waves in our live.

In this project, we hope that by using high toughness, high conductivity and high aspect
ratio carbon nanotubes, after mechanical agitation, chemical coating, or pickling, and
modification to achieve evenly dispersed in the construction paint. The residential living
environment can be electromagnetic wave shielded. In order to effectively improve the
dispersion characteristics of carbon nanotubes in the liquid paint. In this project modification
pickling, surface active agents and using the other materials ,for example ,carbon fiber ,carbon
black ...etc. in the conductive paint and anti-electromagnetic effects .Finally ,we will built up a

wooden model house ,and the finish paint on the wall. It can help to be a reference.

Using carbon nanotube modified in the past, and the plan changed after the carbon fiber as

the main body, there are several important findings are as follows:

1.The results showed that the new role of dispersants and dispersant used in the past more,

there is no better electromagnetic shielding effect.

2.The expensive commercial applications of carbon nanotubes is the greatest challenge, so
in this project will use carbon fiber as the main body, found in a lot of carbon fiber use, there

will be a very good electromagnetic shielding effect.

3.Incorporation of conductive carbon black are part of the electromagnetic shielding effect
of superposition. Using carboxymethyl cellulose binder to help carbon black, carbon fiber and

paint a very good combination. Electromagnetic shielding effect to good effect, has the highest
X1
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20dB, equivalent to 99% of the electromagnetic wave shielding.
This project comes to the immediate and long-term strategies.
For immediate strategies:

1. In thecost analysisonthe cost of most ofthe carbon black stations. Can
consider all carbon fiber in order to significantly reduce the cost of replacing carbon black, but
because too much carbon fiber may be due to the peeling problem, you can consider increasing

the cement, but still needed further testing.

2. Carbon  black, carbon fiber,  and Carboxymethyl Cellulose  Sodium
paint binder added, aftera good performance, but in the binder of choice, there are
other options to reduce costs and have a better performance of the electromagnetic wave

shielding effect It remains to be tested.
For long-term strategies:

1. For electromagnetic shielding layer can do the bottom, so the paint can bond the
cement replaced, to reduce costs, then binding of Carboxymethyl Cellulose Sodium need

further testing, or need to use other types of bonding agent.

2. In the future in order with the home, commercial use of combined companies, need
to do a more complete test, so that proof of carbon fiber and carbon black composite material
is harmless and has the ability to resist the different environments to facilitate use in different

places.
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Surfactant)[6] »

(4)% » + ¢ B % w #x 7 (Noncovalent Exohedral Functionalization with
Polymers)[7] % » 4 -

B S5-f A2 ARy A EFAAMRZLER S Z A LERY 0 € F R
BB ke g2 R %\EP\? Zom AL pE > FlR A 3R
Bl SR R 2T FlRAo- FIBRAPH T Ao S SRR AT B - AR o £
FoOFIRE SR EARY IRBE R TRE A G oA RIFF LGS -CH & -Clh o



A MR L bt AR HE K TRAB L (2)

ol

Tav A2 o X ERE A6 Dy - Ak Enled 43¢ Faodn g CHE S L6
*F AR R AR ¢ ’;ﬁd S F UBRET o € Flt st AR £ b G532 8 R

o R HEF 2 AMAFNSRZ FRT AR R AGE- HEHB R ATHE
& 1994 & > Tsang % A #MA* it eniBAz[8] ¥ 113 K g > ¥ FHB o

-l A g kaE o HE R A bl un FIBE umo REFEMEA- A &

PAE & HRLEE o HRCE A AR R R A

B12.2° 52 @A0H hE B2 100-300nm > #-¢ + %500 g8 P ho dea 3 4 A

= ’%ﬁd faie Az » BB A E S B E R T A

feenie b o

fife w1998 # > Chen[9]% % f1* Fraifigs SOCle) #-m @ peit » RALE 2 % & 7
ek & ST R ARSBE AR FHALFANF LI P EFRTARRS DA &
1999 & Mickelson #-¥ £=% A s & i {5 > B ¥ 353 A 4347 (4o Alcohol ) 7% #|
¢ ¥ b Georgakilas[10]#-% k=& & B2 % £ s ¢ * 13-dipolar cycloaddition ¥z
Fo g FiB s el g ¥ % f2 & CHCLs ~ CH2CI: ~ Acetone ~ Methanol ~ Ethanol %%

e i SR s Y > ARt 3P [11]#&?1;‘,9]& 4v sodium dodecyl sulfate (-

SR AT M FT e B A STE DR ik o

$0 B0 AR

FPRAEE S EERIRAERE A o LA h P AU AT E e
FAEWORME ARG § 777 AOF £ M2 R [12] dgd pik S R
BT BB A R AR (RN E L AR REA G ok E
itz o B g AR W R R BT R e B Y R R e R .
bd i TRADER RS T REHERPFIRY S F 2 & s
"

K

~

BN G RLBLE e

ARIAN FAREE A AP F 4 A R RIT 0 F (R T :@s.qmlf.i » fe
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&

FoARCE s dEs g FIRF v @ A2 hydroxyl ~carbonyl 2 carboxylic # it

Ao A o §F L AT A F SRS A
# 1p

MAE RN LF AP FRET R %‘L’F—i“ér‘%fm% R AL ’%f!ﬁ%;?
R ROt E B RSB o 0 F R X ERA GRS 0 A
gk F R § AR B EAE T [13,14] -

R AR

FI* s g BB A2 R EF AR R B - L 2E
R hF T 2§ AT I AT B AR AR AT 2
BB 2 Bk PR AR AT R B F ARG R R B Y i
BA g it P o o B AR BARR A i P A endh it ok > e b F VEARY § A2 - F
AR F O B RAY GERE R RS T ER I VAL RS T
FRPIFED B > FIE BRFY e r BMEELAFEZ o ¥ - 2 G 0 5d Boehm s
titration ¥ 7 f3% enphd CR B LG TR ARG LA FUAEE L F 0§
AANHRLZAZ T TAIPRACRAEPAFIT A KA LEGERReF
Rl MUERAF R AZL o fd Bo DB i 2 mEH Eh K AT
Boit AL E ¥ kg s priby i A[15-19] -

WEF PP RASF Y RS A RE T 2o Rn iy L R AR P
Brolpd BE AT (TGAIRA ) Wi B Sl F 2 g2 3 B F 2 § 7 ¢ g4t 12 (0
200 AR EESERT P GV HERIABLEFRARER S BT > &
FRATE PR I PR S RS R L B LA DT T ek e
ERPRTERAF L P LA AT AR AP X F RS SRE T E
FAZRRFRTRF ARG LFZ EHRCHZ R P M ARG T 2R+
B [15-19] 0 * 2 PARIER SR TS S KR E A SR 2 B
o B A M TM 22 16M 2 Ak A A Bl defie R 125 2448 ] PERUM S B s T
FAMET-FR ST B BELRIAMETIZLEHTE £ S VisNIR 173
PSS H R BPEA KR ERF AN BT RE AL A ARG ER

ERANEE |
o
Rd

M

ek
Al
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v

,‘h‘fﬁ‘ﬁ"igi?ﬁi’»;‘ﬁ:%c%&iﬁﬁq‘ Y KTEABELET (2)

w’%%%mﬁﬁﬁﬁﬁiﬁﬁ&%&?ﬂﬁﬁﬁﬁ—Fwﬁﬂﬁ’#%%ﬁﬁ&%&
BB IR AR HACE BRI R e PR TR B e TP b £ oA o
AEER M- Ao i 12 ) BRI ERER M-S £ 6 /) I R %57 ¢4~
B K AE B S 3R (FiE 2 [15] -

BFEAL R Y R QAR g TR RN H R
Boom SR AR B0 R R 3000K R R BT > RALR S B L AT %
3 kA BT AT A

L FRERIS R E T

FoAsap s B p Bapthl o B BB R Flt 2t B R E Al E S AR
;.fr#g)\ v 1l - % (Y4FE F (L 4m2 R4 ,g\;‘,’&#@&x;ﬁ(@ﬁa ) +;;_,_7\3§}g,,;x¢fgyﬂ;, YAk AL
FOUOME 2 AR AT o 2SS R PR R R AT 2P0
PAFARE LR LB GREFGDEAME AL KRR FREL ARG A
e 53 RBAIE NP o P RS B hiE T F § a2t [20]

B iR i

FI* ZHREETHFE )7 P ORILEG 2 Hens 4o d 30§ L FE -
e ’;m#B?VAr} Flvtxé’*%&ﬂ,)iﬁ;‘fi}Lm,r]%ﬁnﬂg;,ﬁ‘néﬁizfm&\ ’k‘}ﬁj\?
ERER LR BP0 R G S AL S S PR S SR LB T A
Wt s B AR EE A RE Y > R A L TR TEL A A RE o A
p¥mg A 4c[21] -

R 17
Fir A Rk BT MR E AR e BEHY T BT ¢ o I PR L e
AR R S 3 )imgz}'\'g }é]*ﬁ’/z‘ﬁ AR B l%ﬁl{?“'é“f L_'g e ond o kR E

?L#ﬁﬁ%fg’ PEARET AR oM ETEIF. SRR E o LR g g R PR
[22] -

P e #u 2

BB R KRR ZBEFEN BB O MARER YR Y ER

12



$oF 2w

Bd s 4o pF o T OO A AR Rl b 2 R S P et s B R o R o R
FREBFF REZTREECHFEL R ] ME L0 L BT §RBIR  23
EA G orihd g AP e R R ¥ - 22 LR ECHOLER N e E o £
RERAFORFL O RR2ICEF UF R B P2 R e fin IR 3
ARG 2D B AR R PR R S - & B [23-24]
AR e
LER R RIFT T FRAY U E B"ﬁaf"’?’?}f"’?ﬁ’il W FE A RP T AR
fRpi? oRd R EBIRmMARY RERIFORET €570 F il ig ik pF
RHAFET 2 RARENA? - Bigtl 2 AP £ ERRRRZ 3 0p £ B e B
Sk AL RRREFR K S22 7}@31\? AEBREMG i’i#n’&ﬁ}l\rg m{}igﬂéﬁﬁ e
W2 M Gn e RE R T g bdeq kALY F ARE[25]
B2 REEHEHEITLLELRA DTS

AAREAFRE  Gd FRFROELF L FRIARE OET BT F LS
Bd FEIEERDIR G EME L ER e § AR ARG o R
Br A REEY AR b R R A S 2 A L $471 (zigrag), 2. B
# 3l (armchair), 3. & Al(chiral) o 4-® 2.9 #7771 [26] -

3 Bf Rz SRR AH FEEE 2R E ESF (Conductive Band) ~ § #
(Valued Band) % it M. (Energy Gap) #ff 2 > S8 T 2 g 5 4 L H sy

n—-m-=3q - EREFL

n-—m+* 3q @ XEMPFM q : Fi#
%&iﬁ*wﬁﬁ%ﬁ%%ﬁﬂﬁWv%ﬁ’ﬂé?ﬁ%%ﬁdﬁ*ﬁ@ﬂﬁ&b&ﬁﬂm

1.:

TARSHE RO N R ER L EHEN . T X ENE AT
AR RIL -

W
7

AR RE R E T2 BT 80T TR T & MR R TG ot ]
BoFlGR R G A Fao BT R R FIT LG R EDSP AR 5 - RaE K

B o BB 2 AR L] RSB RILT  blde bR s £ T %

>

dy
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AA M T LGN E AR ST BT (

el o TR 00 B 4 A GITET o N MRk AN D B 2L o ALY A4
EHHFZE L B BT FFTAASRE- BRDRRE P FETBATF 2L

A o

L-FTRBEHFHH

PR 5 1880 Ed S A A A, Y (FE S 0 8 ) 50 E k4o 5
FLEHIOR B F R B UL PR 5 1 LR RR L R e
FLAEE]T 60 &R B R o B MR R AR B gL

BRE WA AR BERE P o B hz BT 0 L BRI R T
BAF AL T ONfE 8T LWL SF AR KRR 2R A
ARES AST AP KB RS YRS 3 LT SRR
flr BF s T AR ABLIFAT LA SR REHEREF oGBS R Y H
51983 IK-3K-6K-10K 12K "+ 5% Riw 5 AHUA > 55 E o 4

it

S %R 5 2000 ke/mn' o PR ARG ARG EA & 23] 350 ke/mn’ > BB T
i 500 kg/mm’ » M 1E T A e E 5170 kg/mm’ o 3T & %3 B 7 BE s gl
DB A AR o MU R F AR T R R s kR -

B AFAGE AR AN o det £ AR BOUIR TRl A
Glied A SPEfrETHAEE R R RARPI A TR FRE S o
e Al A A chh i v g R o R AQE - R R U o) S A £
ket R g v frir 6 288 3 Bz v o B E MY it - F
BB 6 BH L o T U ERIEE R RGO s il At 1 EenE R
AR

i
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2 2-2RAFehrRA L FHEF

b

[

s

TEFHR C

LEF XL %
LERX L Carbon
BT FF 6

RFE 12.01115
TFak 18728%2P°
BT % K (g/ml) 2.26
hE(°C) 4830

15 25(°C) 3727

Ik : +4,-4,+2
4.1t # (kcal/g-atom) 171.7

F4 & M (pouling) 25

% i /& (microhms)™ 0.0007

# i B (cal/em®/cm/°Csec) | 0.057

b #(cal/g"C) 0.165
#RF2A) 0.77
BF¥2A) 0.914
BT 24 2.60(-4),0.15(+4)
¥ % (W/D) 5.3

§ — 58k fE (keal/g-mole) 260
SR hexogonal
FAb B da B

v‘}]%'}"éﬁ

(§# k& : Marsh H. Introduction to Carbon Science. Butterworth,1989.3)
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W 2-5 2 K m g 2 psepg2 TEM BI[8]

(*%%wt%féﬁwh

“'.,.1

-*u--'ut-r.- iy il

Armchair

E .'.-5 = e .;.. ‘. = ".r-".'!'.“ ..‘_ et ot ,_,rs
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-Q ‘_ =
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S P 7 ‘. l- .‘ o

ey

W 2-6 ¥ AL A S = % 46[26]
(FH&H 54 % P [26])
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~ R RAEME KA & # (CNT+epoxy)

54 0 [27]¢ iR £ F A%, (epoxy) & 2 K ALE + 48 & H4 > # 2 R 2 EMI -

S
FI S E PR AR AT E P Ry TRACR 2T A HREA AL T AW

B RE ke R
R 2.8@)° AR EHPEHTIEABEFaZ B> B 2.8(b) 5 3 K ALE 2
I chiF BV TR B e B

K.
d Bl ()7 Y RCE BAF £ Rk R b
HRpFA T EET R RS S FE e TR ad B(D)T F R pE che

AR R AFOTEROET Mo R RRE DR E B R RICEDR KRR PR

P L A R R R RUE TR B TR L -

GR2-0 7 54 F A TG HSENE M 2-10-2-11 & £ 487 F 3 At
BAARBANERF AV ERF G (PS) R & 3R EHEHTELEFOR S

BS54 2 p[28]° R EPSEmEE(CNR)S 2 A g (CND=A4F & H4 £ 2R

EMI># r2d EMI iplendic @ ¥ r2 fF 4w 2 Fpl g &2 2 F sl PS = it it £ 2 8

BOE A B E APS 2 3 H AE PS4 12 st EMI SE dp e r i B {4 Pt ot Sl

- A2k REJI* = &£ o @(trifluoroacetic acid)*

BEYEP[20]°P RRET FEZARER ARG WAMOEE

-ni% ﬁ&v_g_&_‘ é“E’J\

a\i«

aﬁg\n '\E—ié\:’m\bﬂio1 ]]:‘L/Eé\'fé_z

=X
Bl PARSART R E AR RB R o RITIRECA SR > NPT UFIRE T

VRRIRE E L R BB RRGZERE IR S REE S T AT fERE e A
BAE A A o A B R R A SRR AR b = 4 ¢ B(10vol. %) 0 B F
* TFA(trifluoroaceticacid): =z & ¢ (it 55 : CFCOH) » e peenr i 472 4 > & EE G HE > & 2@
BitEp o
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http://zh.wikipedia.org/zh-hant/%E4%B9%99%E9%85%B8
http://zh.wikipedia.org/w/index.php?title=%E5%85%A8%E6%B0%9F&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%85%A8%E6%B0%9F&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%85%A8%E6%B0%9F%E7%BE%A7%E9%85%B8&action=edit&redlink=1
http://zh.wikipedia.org/w/index.php?title=%E5%85%A8%E6%B0%9F%E7%BE%A7%E9%85%B8&action=edit&redlink=1

AAMA TRt E AR RTEAP L] (2)

AR A RT  BFRTLCFAREe T A& KRB T LB RS 7}531\’?.4)1
Popenidcs # R R 2 b o f/e & 4B o Es LN BT N TR« R P
AR RE &4 b SEN etk o d BIY T OLER 0 AR5 A RE LE A -
Az o AP 2 A E A r 10 volu% = & 2 fo/m Erkvmi3ie > € FRF B IRA
oA E- BABEE EREN S o Gl BE T i flr 10vol. Z & e /-
AT fRMER R A d % R ERAECR 10 vol.% = & o i/ & ekva’ig o T g

ALE [P B ATE (F Bge o

E AR EAA I A TRARS

5 F P[30]7 P 7 BB HE B E R E A B ARTR T At e ER TR e
AT AR R 2 % A F o/ e 40 NaDDBS  (CieHasCsHiSO:Na), sodium octylbenzene
sulfonate (NaOBS; CsHiCeHsSOsNa), sodium butylbenzene sulfonate (NaBBS;
C:HsCsHiSO:Na ), sodium benzoate (CsHsCO:Na), sodium dodecyl sulfate (- = 'z f &
& 40 ; CHs(CH2)uOSOsNa), Triton X-100 (TX100; CsHirCeHs(OCH:CH:)n OH; n = 10),
dodecyltrimethylammonium bromide (DTAB; CHs(CHz)uN(CHs)sBr), dextrin, and
poly(styrene)—poly(ethylene oxide) (PS-PEO) diblock copolymer % i¥it & o 5 5L
ADIFERRL B BRI ART - T [ B3 7 RERE - FH I 6F
FE v A B A E R 153 10 100 - = A F AR B i 52 1:10mg/mLe

Bl 2-14 2 B0 P = AFRESME» 2 Ky & 20mg/mL 288 B2 215
Lo AR » 2 Ay & 0.5mg/mL 2 TX100 22 ~ 2 s E 0.8mg/mL # % 7 %
oo VRERLI - RAFAMBS-ZAREF RFIEI e n Lo A mEe -3 AR E

o TX100-2 st et g & AThim 5 2 K g B iim g+ A0 o

L RFRARE AR MRS AR

43R [BIIF L ST MR ERMT I ¢ R s RHEVD - ¢ %
o 4 & & s R4 (EPDD - 50/50 EVA/EPDM 37 & s 2 freptak el it &k & 2-4

> THF (Tetrahydrofuran) : = & v4vws > § - BTG M A d o BT A AR Pt 2 E LA o
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http://zh.wikipedia.org/zh-tw/%E6%9D%82%E7%8E%AF%E5%8C%96%E5%90%88%E7%89%A9
http://zh.wikipedia.org/zh-tw/%E6%9D%82%E7%8E%AF%E5%8C%96%E5%90%88%E7%89%A9
http://zh.wikipedia.org/zh-tw/%E9%86%9A
http://zh.wikipedia.org/zh-tw/%E8%8A%B3%E9%A6%99%E6%80%A7
http://zh.wikipedia.org/zh-tw/%E5%91%8B%E5%96%83
http://zh.wikipedia.org/zh-tw/%E6%B0%A2%E5%8C%96

CEE RS 20

BHEA ?I@zﬁ»fﬁ*x}@ st o Rl 2 B 100~2, 000MHz f- 8~12GHz (X-band) - Bl 2-15
H_EVA 2 50%&st & 2 ~EVA® 10% & % 2 ~EVA/EPDM 50/50 /2 10%=#% % 52 2 EVA/EPDM
A 40% 2. e SEM B - d B 2-16 7 LRI T B B pr P G L FA S A H A o

AR SRR A BIR e 0 4 T O DB B T U E
50/50EVA/EPDM =& & s %8 vt EVA f- EPDM ‘Epd 4 o 4F & H4L 3 m*zméﬁz«z,ﬁ\gﬁiﬁ*z

Beo il 2 2PV UBRATREARE pr B FHETFT URIE S Gt o

»

REAEHPAPIRBADFELZIT Yo > LAFTHREXRGETY od 253 P
[32] > 417 7 B F M@ s 2 e & o 1% SEM $ut B tadkirl > 608 2-17 4 6 3R
TR EAF ARG (FhR P AR TR M R MR R Z R Y
&@&@%ﬁﬁ&?uaﬁﬁ@@ﬁﬁﬁﬁz%%%@ofﬂﬁ%&ﬁﬂﬁﬁ%ﬁ&\
PR H RS NPk I T M EGEAR & A SRR 0 5 T AR

LT F R AR E R AT - Bl 2-18 AR i E M HET S 5
BEF AP OT P AEET LG PRM G ARIARIOMHER A o RT S
B AR R G P F SR A SRR 2 B0 AT ¥ B e st B
2 AR S L ERRE U SV SF St & P S

1 2-3 LA & HH AR T RS TRAS O

Electrical EMI shielding

Composites conductivity  effectiveness
(Sm™) (dB)

5 wt% carbon nanofiber—PS 1.67 x 10— 7.2

10 wt% carbon nanofiber—PS 0.101 12.9

I wt% carbon nanotube—PS 232 x 1074 7.9

(5 wt% CNF + 1 wt% CNT-PS 3.25 x 102 14.4

(10wt CNF + 1 wt% CNT )PS5 0.156 203

(10wt CNF + 3 wtfe CNT)-PS 0.215 21.9

(Fk Xk : 533 P [28])
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FAMA LR R PHE R T RAR T (2)

2-4 FTHBREA B

Formulation of Mixes

Ingredients EEP 100 EEP 50 EEP O EEP 100 EEP 50 EEPO
EVA 100 50 — 100 50 —
EPDM — 50 100 — 50 100
DCP 1.5 1.5 1.5 1.5 1.5 1.5
TAC 1.5 1.5 1.5 1.5 1.5 1.5
Vulecan XC-72 0, 10, 20, 30, 40, 50
SCF 10, 15, 20, 25, 30, 40, 50

(FR xR 253 P [31])

20

e N BEL R A
RS+ 3 2:1 . S e
HiiE AR RI(2:0) (42 FRETRES2 )

& 2

ug 8RR A e g Bk 32 8 BIBS/ B B AR
gl
(ER2TFTAEEEZ2 h)

{

Fra A AL |
[C17TH31CONH(C2H4NH)2H)]2

"4
HEEEBTHBERE Z15min
Vs

HRAFHEGHHRAER TEAFEE TS

{

HARASHHEZN TR P24 2 7 231

W 2-7 % %% 27 & W,

(TR xR 2= EHFREE)



CEE Y 3L
- ) A w943 E: = %7 in PS ]
% S0 it B: & %T F: A %20 in PMMA >0
— i O — & — %10 G: = %20in Epoxy
w oD v %15 H: = %10 in Silica
§ 404 o % 40
d" FN b
= 1 X =
© b 5
30 - - a - 30
™ 1 - I - i
= 20 4 - “:-' = 20
2 - - . T a2
= ] " IIX =
oy
— 10 - - ..y 410
E L LT - - :-:. I.M
10 100 1000 10000
Frequency(MHz)
0 as -
o
§40+ /“' A
.
@35 . A - SWNTs-long
% 1 ™ B - SWNTs-annealed
gaﬂ‘ ., B = C - SWNTs-short
b L |
25 - M “m -
= | Ta ‘.
=
I—ZD- c ‘-',H_ --
D 5] - el T~ ==®
E15_ \ "-_"———_ h ——dk —!._!.‘-l’
o 1 .
E1ﬂ- “".,_. - ..—-
o 51 I'._____-_ - '.-. -
. — . — —
10 100 1000
Frequency (MHz)

W 2-8

T AcE W (2) 3 P o

1% B E BT £ HR TR E R

(D)3 FRF F @i 2 8 R AJL S H T AR foc s W [27]

(FH %R 3338 [27T]D)
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AA ML Rt E AR EHE N TRAD P (

(10 wt % CNF + 1 wt 9% CNT)-PS

20__ w

EMI Shielding Effectiveness(dB)

154
S 10 wt % CNF-PS
104
1 wt % CNT-PS
h-_——__
5_
2 13 14 15 16 17 18

Frequency (GHz)
W 2-9 4F & ek %rs SEM® @ 2-10 £ 12.4-18 GHz shER T £R% F
f & WA R A R e B (5 < lnm)

(FR %R : 5% B [28]) (FH*m: 24 Fp[28]

(D=7 A7 fr(2)= § 7 %) e m" G § 4 (6)e %

@ 0

- ——— ——

W— - L___‘ -——— - o : . a
- <

[ . I ;
llllllllL-IJII II“IIIIIII”IIIII
OIS Y Er %" (b) e = & © e 10vol. %

M2-11 5EAAREZ > IRIBRAEI Lo

(FH Xk 53 [29])
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5.0kV X5000 2pm — 50KV X4300 2um— 50KV X900 10pm —

(a) % B2 KRR e 495 (h) 4 23 d o d A e (c) % B2 A s g o
e 10vol. %= & ¢ fecim & vkeg 10vOL%= & 0 fi% = 7 &©

i 5 =k e X

M2-12 $ B3 AAEB »F BBHE =4 ¢ BenSENW
(FAR kR 5430 [20D

W2-13(d £232¢) Lo AMEY I HRTREEFAF 05T /TS,
TX100-3 WAREES FAE 208FR/F4, L-BAYAML-FHRYE
B ARE 420 Fi/Ea

(FH %k 5430 [30D
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8083 2ZBkU Soum

gee1 2ekV lum x13, 80

(c) (d)
W 2-14 (a)EVA = 50%®st & 2 (b)EVA R 10% e & & (a)EVA/EPDM
50/50 ;R 10%Es & & (a)EVA/IEPDM R 40%# 2. SEM

(FH %k : 5330 [31D

24



~
&

20 b=

Shielding effectiveness (-dB)

— 8 —g—np n.f"'ﬂ“'n-_af”

" “"h____.x"f—‘_-

¥ ¥ —
g v Vg — 7

T T T Y T

—a&— EEP 50.50V

0 —
- q
o “'HG_,::-"",

—— EEP 100.50V

10
—g— EEP 0.50V
L] i I 1 N
8 ] 10 11 12
Frequency (GHz)
(0) . | . .
il — et
—_\_._,__4—.__-__,_-l—_._o—-l—.__._,_,—'- —
o
7
= a4
S
2 —
[ T
- ___-_,,fi'_—r___:i"r”" 1
‘E A '—_:'—_FTF:::’T“——v"f
$
= —a— EEP 50.30F
é ——— EEP 100.30F
2 —v— EEP 0.30F
RIS
a 1 i i i i i

Frequency (GHz)

W 2-15 (a)EVA,EPDM,EVA & EPDM50/50 /& 50%#% 2. (b)

EVA,EPDM,EVA & EPDM50/50 i 50%- sk 3 & T &k i Fr vl W

(FR %k 5338 [31D

b

I

iy

v‘}gkf}wlﬁﬁ
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W 2-16 ()%F A5 7 b wthk B (b)) F £ 7 30 wthat 2.

(FH ki : 333 P [32]D
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1. E-01

1.E-04

-1

¢ (Ohm cm]

1L.E-07

i —]
1

1.E-10

1.E-13

W2-17T 23 B T%RF A /REETFH{

e

S
f /
,/J

PCB countent (wi%0)

(FR %A : £33 p[32])
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()
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