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px-fjk /*—;7;u*P7K'Jx—ffjlETUU/l^v K&jg 

$£00i]<t LTIi, ^;ux;u/1x^v Kfc^&y, 7;u=i-;Mi(7)#iJ<!: L 

Tli, ;k i£/—;k ^P/V—;k :?£/ — ;uN if u>^'J 

=i—;k 1, 3-^°p/"v>v7h—;u&<^foy, |fiSH^1ffi7;u=i— ;KDSig 

LXlts yifU^^-il/tyxfjU-fik ifU>^y 

• if u>^y =i—;U^E/;n—f ;k ?°P 

tfu^y =I—;U^E / y f ;n—f ;k ?°P t°u>^y =I—;U^E/ if ;H 

—f;UN yif U>^U •-jl/;E / if Jl/X-fjl/7-t?f - h, ifu>^ 

- hs if u>^y =i— ;u^E/ ^f JH 

—f ;U71?f— K ?°P t°U>^y =1— Jls=ES * fJH-x;U71?f- hs 

7°P t°U>^y =i—;U^E/ Ifjn-fjl/7^f- h S yifb^'J =i — 

jbv>fjH—fJk yif 'J 3-jHf f jH-f ik ifU 
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>^y ZI— Jl/yif JH—fif =i— ;uv> f JH-x;u&df 

y, #MlfHb£!|»*g(7)#iJ<!: LTIi, /1x;uA7 =F\ N , N - f ;u 

/MA7 5 F\ N, N-v^f^7i?h7 5 F\ N — * f ;U— 2 - t°• 'J K 

>N yifjb75X h'JifJb7 5>s tf'J 

[0047] IH3[£N gt^X®[CT[H]gP4^^8^ffi}tLf=!Kgl0^iCI2I^^LT 

IH3(7)IIieil](7)viJ ZI >^x/\liN HI 1 (7) a — a ' 

&(7)Trfo£o ;5fe;fxlS(7)l^[3N J§7Kt£ft;f;W\ 2 
frv'J =i ^^x/M ~(7)|^N Ji7Kt4;7fe;f;S(iH13[z^:Lfrcfca 
[::'>&< £&QHfl!4lzftft£titcttM£ti:''Js MSR4 jMg7Mb£;h,30 

[0048] Dflgp 4 [z|fjSHJi7K,l4^;f a t>mmffi$l£\tg:tj: 
wuiizvmztitz® 

7K,l4;5t;f $• „ ^fstTkti£ (£f!4-§>B £-§> o 0)114 -§> /5fc 

&&B00i]<t LTIi, Xli, Xli 

, Xli, ^-ftbdit, yjuti'Js &M 

fc&mniib'ptiiK, £&Am<m$£*itz&<Dmtfmft>*is /**-
&£s *&&&&, Xli, Xli, 

<t LT7K&ft;f Lfc <b Dflgp4 & 

z<tjb<Jf£L 

l^o 

[0049] tii&mti:&fcft%LB<D1R3iL^m<D-'OVfo&%1&mt&0)m£LT 
Its iXfiHi i—TJI>MS ^rh>Ss X 
;U/txJF-v y;u=i—;u^iN ^iffi7;u=i—;K7)1^S^N -B-H^bn-#!] 

b*l<So 

[0050] IfjSH^tt^I^iJ<!: LXit, h;HX JpvUX 

s >&<tfjb<&y, ffjiEixf;u^i(7)^ij<t LTli, ifiiif 

;k Sfii^0Pt°;uN ifii^f;k T-tr hifiiif ;u4df^foy, flrffii—f 
;u^0^ij<b LTli^ yifju-fjk V?°P tf;n—f ;k v^'f;n— 
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TJU, T h7t , luhy'MOiMt L 

Xlts 7-tr 
h>, v^p^+f/x -< 

fijSE#/\P^>;£££(7)#iJ<!: LTIi, /i— $ >, /-v— ?;U7hP/ 

/"v— ^;U7|-p p^<>£ >N /-v— ^;U7|-p p/\j^>N 

^yUThPK^if^/dr^cD/'v—^;U7hP^D—Tft^, 1, 1, 1, 3, 3-^0 

^^;U7|-P^^>N 7|-^^^;U7|-PV^P^>^>N 2, 3-y/W F'Pf 

^^;U7hP^>^>N if7hp—^H (s^if7h>M) KP ?;U7f-

P^D—/tt^, >T;U/"V— ̂ ;U7|-p-ry^f^n—x;k >T;U/"V— ̂ ;U7|-P 

x;u, ^;U7|-px;u, xf;u/-\— ̂ ;U7|-p 

-T V^^;UX—x;U, ij >A E- 3 0 0 0 , Nove 

c HFE-7100, Novec HFE-7200, Novec730 

0, Novec7600 (^f^tSMl) & <tf (7)/\-T K P 7 J\sj- P X —=j-

;k T- V=jO p p> £ P P^D— 7^>, ^ p P7tx;uA&d:0)/W K 

p^ p nti — Ttt^, W p p v?;U7|-py £ p p ̂ ;U7|-p^—7^ 

>, 1, 1 -y^PP-2, 2, 3, 3, 3^;U7|-P ̂ P/^, 1 

, 3-v^PP-1, 1, 2, 2, 3?;U7|-P ̂ P/^, 1-^P 

P — 3 , 3, 3 — h 'J ^;U7t"P ^°P^>, 1, 2-v^PP-3, 3, 3-

h 'J ^;U7|-p ^P^&^CD/W KP^ P P ^;U7|-p^D— /i—yju 

px-fjk /-v— ?;U7hP7pjx—^|tjSHx;U/1x^v K&jg 

*®(7)#|J<!: LXlts v^^;UX;U7t7;u=i-;u^l(7)^j<!: L 

Tli, ;k x£/—;uN ^p/V—;uN :?£/ — ;u, xf u>^'J 

=i—;k 1, 3-^°p/"v>v7h—|fiSH^1ffi7;u=i—;K7)1^S 

fa(7)#ij<!: LTIi, VX^U>^'J =1—;U^E/X^;ux—x;u, xfU>^'J 

• x^u>^'j=i—;U^E/^^;ux—x;u, ?°P 

euv^^-ji/t/^f^x-fik :?"• xf ji/x 

—x;u, yif U>^U •-Jl/;E/ if jH-f^7-fef - h, ifU>^ 

y =i—;u^E/ > f ;n—xyuTizx— K -?=?;ux 
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—x — K 37°• / jn-f^7^f- K 

-Ju zi— Jl=ES ifjH-fJl/7^f- h s yxf U>^'J zi — 

jbyyfjH—fJk y if 'J • - JHf f JH-f Jk ifb 

>^y ZI— Jbyif JH-X;k xf ZI— ;uv> f JH-f-JU&d: 

y , #MlfHb£!|»*g(7)#iJ tLXlt, MAT 5 h\ N , N-y^ =?JU 

7t"WbA7 5 F\ N, N-y^f^7i?h7 5 F\ N - > f ;U- 2 — tf • 'J K 

>N yifjb7 5X h'Jxf;U7 5>, tf >J 

[0051] LXlt, 7K, &31Mts 7Klc^il^SN i|N 7;U^'J(7) 

maits 
»%ja±) <b-rst0^ifbtiso mzs *&&& 

Ll^o 

[0052] Ji7Kt^b^^[z^ y ̂ TMbStikMSIU 

o IH4(7)IIieil](7)viJ zi >^x/\liN HI 1(7) a —a' Hf 

®0-SB£^-f i0T-&3o y®7Mb£;li 

O^jrotl^o •?• It, HUSBS i 

7hl:J;ot, 0(i, 7K^;f;^9^[H]gM^bl^ 

££*i<S<t v'J zi 

[0053] ji7Kt^;f;S[3^ y^Mb^ftfrvy zi >^x/\a®0[Higp, -f 

4 izTfs-f £ a JMSB 4 y 1 

m^h\t2. 1 M 

N/m2jaTTffoft[£\ 

<&£<!:, /^-XfiJftliMlcfl^Lit <tt&tzSbs tmmW 

tilt 1. 5MN/m2jaT7b^[3$?^L<, 1. 0MN/m2jaW£ bC:&?£ 

Ll\ Sblc, &#;&<!:(7)mM£i£9 0° ttifilzf^LT^fflt^Riy & 

< 0. OMN/m2[z3£-5lt-g)^<!:^IIii^Trfe-g)o 

[0054] ^Kt^jf^vy zi>^x/x(7)s | 

gp<4<b®7K14S^^t?®7K14^!fe|[cfc^T, m&ltmmit, *s=yJ-JU 
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S (S i -OHS) b*U LXs ^7PPi, 

^Vv7^-hS, 75/1, v7J^^7 5 

/S, -< Vfti/7^- hS, 7vKS, 5 KS, -N 

(CH3) COCH3, -N (CH3) cocFs, -<5£V—;HS, j-3--y-)/'j 

v/>IS, ^E^/fx'J >iS&df(7)S i -N$££N 7i^+vS, 7-tr h^vS 

, h 'J ^;U7hP7i? h^FvS, -oc (CH3) = CHCOCH3N -OC (C 

H3) =N-S i (CHj) 3\ -OC (CFj) — N — S i (CH3) 3, -CO-

NH-S i (CH3) 3^<tf0S i -O-ClS^ hS, /i 

— ^;u7hp7;u^;ux;u7tx^—hS^<^(7)s i -o-s|g^, feSiMi* -

h bft-So £tzs Lt, j^t7K^S£^-

bft^o zo&jtj; 

>r mi(7) v7 / -;us <t izSJS L , ® Tkt^k^ *><v • ̂  £ 

il'Ltv'J^VOi/N^S i (t'fk^^lcfS'n^'-g) ̂  <!: l-cfc ot, ^x/xH® 

^jE^KtiStaa zttfvz&tzSbs 
2]£/J\£ < ftSo 

[0055] ^blcN J§7Kt£ft#;fcfc^T, Vij=i>^x/\(7)S i <tMk^ftia|g£nr 

tl^JSJ^t^i<!:iEf7K14S^#tJ^i7Kt^k^^^\ TIE-J^iC [1] fc&U 
[2] b&<&!¥ b<§>'>&Ll^o 

[0056] (R1) aS i (CH3) bH0X4-a-b-o [1] 

C R2S i (CH3) 2-dHj eN H3-e [2] 

ZCt% RMi, 8<Dmtfom&& 

H®0*r«|g, ££[£, ^IS^i ~807;u^-PT;uJF;utlS^^tisi 

R2(£, i£«^1~1 8 (DM 

ttzits ~8<D7ju*nYJU^JU 

£tzs XIts /\P 

7;u=i +vi, T-tr hJFvS, h 'J 77;U^"P"7i? h+vS, -oc 

(CH3) =CHCOCH3N -OC (CHJ) =N-S i (CH3) 3, -OC ( 
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CF3) =N-S i (CH3) 3, -CO-NH-S i (CH3) 3N 

/t^- hi, hS, -h'j;uS, s 

i tffist&Ttmtfmmo) 1 t & 
1 0(DS^^to a It 1 ~ 3 0gf8u bfc<fctfc[i, 0~2(7)g 

!&T?&y, a <t b <t c0£I+(i 1 ~3T?&3<, ^b(CN d (i 0 ~ 2 0gf&T? 

, elil ~3 0)&$LVfo&o 

[0057] £tz, IfTffi-tejC [1] (DRK IfTffi-tejC [2] (7)R2[£N 

Hs CmH2m+i (m= 1 ~ 1 8 ) „ ^.tzits cn F2n+1 CH2CH2 ( n = 1 ~ 8 ) Tf 

Ll^o 

[0058] HUSB—JteiC [1] T?^£*i§®7k144fc'&!fel<t LTIi* $J*.(£, C18H37S i 

C I 3N CI0H2I S i C I 3N C6 H13 S i C I 3N C3H7S i C I 3N CH3S i C I 3 

, C18H37S i (CH3) C I 2N C10H21S i (CH3) C I 2N C6H13S i (CH3 

) C I 2, C3H7S i (CH3) C I 2N (CH3) 2S i C I 2N C18H37S i (CH3 

) 2c u C10H21S i (CH3) 2C I , C6H13S i (CH3) 2C I , C3H7S i 

(CH3) 2C U (CH3) 3S i C U (CH3) 2s i HC I &<^(7 

• PV^>N C8F|7CH2CH2S i C I 3N C6F13CH2CH2S i c 

I 3N C4F9CH2CH2S i C I 3N CF3CH2CH2S i C I 3N C8F17CH2CH2 

S i (CH3) C I 2N C6F13CH2CH2S i (CH3) C I 2N C4F9CH2CH2S 

i (CH3) C I 2N CF3CH2CH2S i (CH3) C I 2N C8F17CH2CH2S i 

(CH3) 2C I „ C6F13CH2CH2S i (CH3) 2C I „ C4F9CH2CH2S i ( 

CH3) 2C I „ CF3CH2CH2S i (CH3) 2C I „ CF3CH2CH2S i (CH 

3) H c i (T)^;u7hp7;u^;u^ • • tntiO • • v^>(7) 

-<7v7*— hS 

, 7i^+vSs 7-tr hJPvS, h y yju^~DT-h h+vS, -oc (CH3 

) =CHCOCH3N -OC (CH3) = N — S i (CH3) 3N -OC (CF3) 

= N — S i (CH3) 3, -CO-NH-S i (CH3) 3, 

hS, /<— yjisJ-nTjis^juxjisTts*— hS, -NH2N -N ( 

CH3) 2N -N (C2H5) 2N -NHCOCHJ, -N3N — N = C = SN -N ( 
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CH3) COCH3N -N (CHJ) COCF3N -N = C (CH3) OS i (CH3 

) 3N — N = C (CF3) OS i (CH3) 3N -NHCO-OS i (CH3) 3N -

NHCO-NH-Si ( C H3) 3N tt+f- V 'J V/ =E 

[0059] % 

wmt£*mmMizmmLXMf&£titz%m<DV&£(Dtzsb(Dtti)nMt6;%M 
§<fc 5 [-£§<, Z(DtzSbs SJ5JSi4SP<40lS^^ 

t4-a-b-cli1 y$f£ Ll^o 

[0060] ifrffi-tejC [2] Lxit, m*.i£s (CH3) 3S 

i NHS i (CH3) 3N C2H5S i (CH3) 2NHS i (CH3) 2C2H5N C3H7 

S i (CH3) 2NHS i (CH3) 2C3H7N C6H13S i (CH3) 2NHS i (C 

H3) 2C6H13N C6H5S i (C H3) 2 N H S i (CH3)2C6H5N {(CH3)3S 

i}3NN {C2H5S i (CH3) 2} 3NN (CH3) 2HS i N HS i (CH3) 2H 

N CF3CH2CH2S i (CH3) 2NHS i (CH3) 2CH2CH2CF3N C4F9C 

H2CH2S i (CHj) 2NHS i (CH3) 2CH2CH2C4F9N C6F13CH2CH2 

S i (CH3) 2NHS i (CH3) 2C H2C H2C6 F13N C8F17CH2CH2S i ( 

CHj) 2NHS i (CHj) 2C H2C H2C8F17N (CF3CH2CH2S i (CH3) 

21 3N£<i:£Ell^;i<tjb<T?#S0 Ifrffi—JteiC [2] 0) 

Ll\ 

[0061] ±&X-m7FiLtzWtfcmk£®<D*X-:bs 
itrffi-teiC [1] x-xtft PPS 

Xfa&O PPV7>^W^LL>„ 

[0062] *i7KI£;»;W [37K^&£ t, J§7Kt^b£#3(T)J£j£4£SIM£(^ JP7K 

^¥LTv^/-;uS (s i -OH) bi£&0 ISJSJSteSIHili, :0V7^ 

-;us<t&j£j£-f£f^ -€-0$SS, Ji7Kt^b^^|H]±^^LT2M^b 

i~&0 Z(D2iftlt vlJ=i>r>x/\(7)ii'fb^--r^]l(7)v^y-;uS<!:(7)J^ 
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JS14JW£I^tztibs v'j =i >r>i/\^®£J§7K'fbt~<§>B3fW:ft< ft 

So zotztsb. fiJfE}i7K14;5t ;f ;&<?) (::[£, 7K&*k flrsE4>& 

[0063] fcfc\ |fjSHJi7K14^;f;S(7)^^[3[iN LTt &l\ 

7K^«LTJ5JSi4^i£T-rSC<b^&S0 ZOtz&b, &&*<&7k#m[*i£< 

ISTk^Mli* ~mtiWK^it^^it:MaLtzt^lzs gg 

STK'tt'fk^lC^LT, =EJUttX3=EJUlttffi£?£Z£m?£L< , £ V 

L < It 1 ^UfS, $bl:0. 5^^Il:t§:«!:^l:l!^Ll\„ 

[0064] stz, wtfcn.9t&ffizizs 

•&&tztsblzs h'jyjuj-

• ifii, it7k h y ^;U7hnifiiN ~?)\siru >°p^7h>iiN ^K'O'S* 

^;U7hn >°p^7h>iiN h'J ^;U7hpy ^ >x;U7tx>iiN it7K h y ?;U7TP 

fttii, i^b7Kll&d:tf)7K£#£&i^ 7>=E~7, 7 

m7 5>s V7;U^;U7 5>4<^(7)^SN &&t> l) 

OAs *=5- ;ut KP^VTS >ikmik^^f(Diks fc&lfs XX\ 7;U5-^ 

AN =? £ ^PPV7X h'J^f;Uv 

y;u h 'J ^;U7hP7i? hf — K h y ;uvy;u h y >x;u 

**- mzs 

h'J ^;U7hPifiiN h'J ̂ ;U7hPifiito7K^, h y yj^n^ $ 

Ms b 'J 7JUl-n* $ >x;U/1x>iito7K^N i^b7Kl!£:d:tf)7K£^-£ 

^PPV^X h y yfji/v'Jji/ h 'J yj^ny-jz hi~— 

hs h y ;uvy;u h 'J ^;U7hpy ^ >x;U7tx*— Li^0 

[0065] tem<Dfcflaslts fijSEJ§7K1^b£#3(7)ifM 1 0 Oli%l:^Lt, 0. 0 

01~5 lf%^jif| Li\ mnmtf'Pte < &<§> &(DX 
£?£L<&1^ ^[ZN ^x/\ 

Wfelt LT^x/Mz^-f&M^tfo&o ZOtz&bs 

IflSHM^^^PMli, 0. 0 0 5-3 It%ill:!ffSLl\o 
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[0066] Zblz^tzs J§7kt£&?$;$(^ t s & y TrttJSH[H]^|3 

mm&mitLW<«O 
o~i 6 O°CN fttcfii o-i 2 o°cft <g>z 

£ Z Ll\ 

[0067] &lzs Jgrtt^b^fcJ: y ®7Mb3ftfclH]S04 

LN $ b l-/5fc/i^!l$'R&3j'3_'5>l|.ji^ftfoft'5>o 

y Hgp<fc y &£-f am 
y'J =i >ri7x/\||iii£3feBBit3"<5 z <!:, v1; =i >ri7x/\^APii^_S z <tN 

&tfs V'J ^ >^x/\£7t-y>HIIlt~£z<!:frbM(£ft<g>'>£:< <tt 1 -DO) 

50;H$-ft "5 IIS 

[0068] |fjIE[H]^^b^;t;WI^S^ft^)<!:^[3N 

, Z(7)ii£N |fraH«7ki4^?ft^[H]gp[zffi}t-rsx 
m<D&T\ wnizim£htzm?mm:$mtt f£#t &a 
%L B 10M&£&TlS[M[C7k&iS&fr b #&*&&& 

ft 5 Z LUo stiSSIHlSP^b^t/^jS^I^S cFtl<S t ̂ ICN GflSP 

cFftT ^7K14/5fe/^^N <fc<§>lM£N -§>/5t/^;i^BT? 

tlU. 

[0069] y &£-f aiirm, yi&££ft 

&a xt:°>$zm}£s I PA (2-?°n/is-ju) MM&i&s v 

^>zf-££Jiu SJSSfcJSL <tffl)Jil*Qa)S£J£^£[::<fco 

tft5:^i)^Li\ 

[0070] v'J =i >^x/N^®$-^BS|tt"£Z<!:N V >J zi x/\£j]PS&t~£ Z t s 

&tk v'J ^ >^x/\£7t-y>HIIlt~£Z<!:frbM(£ft<g>'>&< <tt 1 0(7) 

miI£ftdHSTr(^ vU 3>^x/\a®0Ji7Mb£ftfca®t£tli OJM& 
£ cFft<§o 

[0071] ^MItTr|fjIHJi7Mb^ftfra®TOi o£lt£f £iil^ Ji7Kt^b^^[z 
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o^©s i C-F 

, zotzSblzits -HibfliS^x*;^— 

^)5 8~80kca l/mo I, 83kcal/molN 1 1 6 k c a I / 

m o I (Zt@=^"3" -§> X^yU-^—Tf<fo<5> 3 5 0~4 5 0 nmN 340nm, 24 

0 n m cfc y Ll\ Z0)%Mt 

LTIts K^>?\ l£J±7k£g^>?\ iSJ±7k0^>?\ XJFV 

77>^S ^3— TK>7—#iJ*.(£\ 

RSJtlt (3-^j 5/1 0N g&gRUM-

3 6 0 [ t°—: 3 6 5 n mN : 3 1 0~400 nm 

] OTJ^fitTf 1 0 0 mW/ c L < s 2 0 0 mW/ c m2JM±^ 

[::&?£ Ll^o fcfc\ EBIt3£Jgjb< 1 0 0 mW/ c m27^;lTr(i|ijSHJi7K'fb^ftfr 

as^tn o^i^s-r^(7)[3ftB#rBi^-r^)cfca[3/d:^,0 iai±7km^> 
&Vm&^(DmM$l&M^t&Zt{ztj:&(DX\ Eglt3£jgjW£ 

< 1 0 Ll^„ 

[0072] stz, 

±&ts mmmmm<ti;Z)(Dxmzt$3iLi\ zotftmtLxits i& 
E7Ki7>^I + V77>^ffll\b^^o £tZs 3fcEBItL#J&<b v'J =| 

[0073] *>y =i>^i/\£Jjn!&-f<2>J§^ 400~700°C, 500 

~7 0 0°Ctvy =l >^i/\(7)M£ftdo Z(7)MB#PH1(£N 1~60mi 

n N ^L<li1 0~30mi n O Z <t L ial£ 

XlSTrli, ^ 7 X "7 Eg It, zi 0MB LTt«fc^0 

v'J =i >^x/\£»L&^b^It£;fToT;&£l,ko 

[0074] v'J =i>^7x/\£7r/>BM-f£iil=r, 
jPMWi±iz<k&i&)EklfcwWx%±£-&tzJ-yy$::yiJ =i 
<§> d £jb<Jf£ Ll^o v'J =I L&Jb<b3fcRBItLTt»<fcl^ 
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[0075] O^^S-r^XST* 

t Cctot, ^$^[3|fjSHa®TOl tts ^ 

l£HSTf(£, ^ 7 X "7 Eg It, =i LTtcfc^o 

HMJ 
[0076] naep 

Z t It, 

mZfe±L£tltz&.ffiXfo&<DXs J§7kt£&;f;$ 
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