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&, EFREIMETEBRINTVWEIENTFFELL., EFRIIMEE LTI
NABTVERF (DyRERETF. BREF. RREF. IVERETF) . = b0
BE V778 nasuvETILFILE BIZEN) Z0F0XAFIVE) . N
77 —ILELSEFLEN S,

Lix, e 2, —8= (1) FOZHF, —8R (2—-1) TRINBKE
REMET 4 VIBEDRES., RERI1~1007 vHEREFTBHRINETIL
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[0026]
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—f (2—-2)
k—Y2z— (A2,

(—i&xX (2—2) AR, *kiF. —MX (1) FOL EOREEEALERL, Y?
. RUREF. KREF. BREF. XRY VEFHOLRDITFT AV %R
E

Y2RRDRRFOHBE, nld3THY. AL, ThETh, NOFVETF.
DTI/E DVvRRFELUCIVTI/IEODRCES 1 D2EZELTILFILA,
TrhiF. 7vREFHELUVCV T/ EODGLKEE1D2E2E0T Y —ILETH
Y.

Y2 RRREFDHZE. nid2THY., AAZ. FhEFh, NOTVREF. ¥
T/E VvRBEFHLIUCVT/EDDLRLKEE 1 DEECTILFILE, 7
YRBFEIUVCIT/IEDVLBLLEE 1 DEECT ) —ILE, 7vRREFH
SOV TI/EDDRLEEH 1 DEEATVWTHLIWVWTILFILZILKRZIVE,
TrhiF. 7vREFHELUVCVT/EODGLKEE T DEEATVWTHLWVWT
=L ZIKRZIETHY, 2DDOAAUEWCHKELTEEEHRLTWTD
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[0028]

£ <.

Y2HARRREFDHZFE. nid 1 THY., A, FhEFh, JvREFELV
STI/EOVRLEH 1 DESLTLFILE, JvRRFELICVT/ED
DIRCEBTIDEEBUCT)—ILVE, JvREFELUCI T/ EDDRCLED
1DEEATWTELVWTIFILZAIKRZIIILE, FEIE, ZYyREFHLT
ST I)BEOVRBLLEETDESATVWTELWT Y —ILZAINKRZILETHY

YN VEFDFZE. nid 1 £EE3THY., AE, FhEh. 7vHRE
FELUVOT/EDVDLGLKEB 122U TIFILE, JvREFHLITY
T/BEODREEET1D2EECTYY—IVE, 7vRREFELICIT/EDD
BLEEEHETDEEATVWTELWTLFILANKZIE, . 7vRE
FELCOT/EDDPBRLLEB 1 DEEZATVWTHLIVWT Y —ILZILKRZIL
ETHd, )

Y2RRDRERFOHBE, AU, FhEh, 7vREF. KEZH1~100
TvRETFILFILE FFLLRREHR1~60RIL 710707 ILFILE)
I RREE~T1007vRET—IE (FFELLIE KEFEHE6~90DR)L
ILAOQTILFILE) . REH1~1007vHFRETILFILE (FFELLIE
REH1~6DR)7LAOTILFIVE) TEBRINAETY —ILENITFEL
W,

YN RFRFRFIHFE., Add. ThEh. JvREF. YT7/& FE. T
BOWTIHADEBBRETERINALZTILFILE, 7Y—ILE TILFILAIL
REZIWES UK T —IVRIVKRZIVEDSTFE LW

BRE; 7vRRT. PT7/E. 7yRETILFILE BFELLERILT
AO7ILFILE,

ISICFFELLCIE. REBT1~1007vHLELTILFILE (FFL IR
FH1~60DT7vRETILFIVE) . KRBOE~100DT7vHRLELT ) —ILE
(WFFELLRE 7407z E, Y7407z )VE T 70740
JZIE Ry AOTIZILE) | mF=H1I~1 0DEEHBROTIL
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[0029]

[0030]

FIZNRZNE FELLIRERT ~6DEBROTILFI AR
B) . KREO6~1 0ODEBHOT ) —ILRILKZIVE (FFELE 7=
WRIEKRZIE) | kFEH1~1007 vHRETILFILZAIKEZILE (BT
LSIRRFRBT~6DT7 vy RIETILFIRIKEZIVE) | mRF=H6~100D
TYHRIETY—IVANNEKRZILE (FELLIFRT7vRET DN RIVKRZIVE
) BEFELL, YTF/E JvRETFILFIVESIC T vRETILFILZIL
RINWENEYFFELL, 7vHRETFTLFILZRIVEZIVENE SITHFFE LWL

oo 2DDOAUFEWVCHE L TREEARLTWTE L, REEZERE
TRRICVT /R, 7vERERETF. 7vRETFILFILENBHRLTVWIEES
FE LW,

YARBREAFTDEFES. ThEh, JvREF. Y7/ & FiE. Tid
WINHOOBRETEBRINATILFILE, 7YV—ILE. FILFILRIKRZ
WEE UK T Y —ILRIVEZIVEDSFE LWL ;

BRE; 7vRRT. PT7/E. 7yRETILFILE BFELLERILT
AO7ILFILE,

ISICFFELLIE, REB1~1007vHRETFLFILANKZILE (F
FULCIRRFEBTI~6DT7vRETILFILRIKEZILE) | mF=H6~10
D7 vRET)—ILVZRIVKRZILE FFLLRTvRIET DI AILERZI
) THY., BTH. JYRETILFILZAINEZIILEDNFE LWL,

YN VEFDFZE. nid 1 £LE3THY., AL, FhEh. 7 vHRE
Fo VT /R FRE, TREOWTIDAOBEBRETERINLTILFILE,
TY—=IWE, TILFINZRIVKRZLESE LT —ILZRIVKRZIIVENFFL

‘0

Ly

BRE; 7vRRT. PT7/E. 7yRETILFILE BFELLERILT
AO7ILFILE,

ISICFFELLIE, REB1~1007vHRETFLFILANKZILE (F
FLLRFHT~6DT7vHRIETILFILRILEZLE) | kF=HE6~10
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[0032]
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D7 vRET)—ILVZRIVKRZILE FFLLRTvRIET DI AILERZI
) THY., BTH. JYRETILFILZAINEZIILEDNFE LWL,

nid 1 E2E3THY., 3HBFELLW,

—BX (2-1) BLVC—BR (2—-2) FOZIKIVERETEET D8
B, ZEERTHIERFHICHLTCZILEEFNS 7 v RRFOEEHN5~8
O%MFFELL, 10~70%NLYFF L,

INHDHRTE, Z&ELTE, —RX (2—-1) TRINZE, TvRL
TILFIVANEAIRE (KX (2—-2) A, YAHABRERRF. AT
FIETIVFINZIVEZINEERT) . FETYRETIVFILZILEY AF
FE (—i&X (2—-2) A, YDREFRRF. ADB Ty RIETIVFIVRILERZ
WEZENENRYT) ZRTIEDFTFIELW,

—xX (2-3)

[1t4]

R. R

RR
%

(—igxX (2—-3) A, *iF. — %=X (1) FOL & OFEEEALERL. R
E. TR ENhS T/ E FRET7vRLETILFLEERT, )

RiZ, ZhEh 7 /&, FLEEI7yRLETILFILEERL, PT7/ED
FE LW,

LR, AEBATAVWLISZ—HKBR (1) TRINDBYIRLEMLDOERS
HRTHAARFERITCNICREINSEDTIFARVL, BH. BEAIE. ERZ
oA VIBENREREL TOWRWREZR L TWS D, BRZT7ZF VEED
FRBREL TWBIREBELAHKIOHANTH S EIEE DI FTHR,
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[0035] (X—1) ~ (X—13) [CRKRINZT7vHRETILFILZILEVEEROD
pKald, CF;SO:HOpKan—11., 4THBZ DD, HEELY pK
aMEVWZ &EAHRIND,

(X—=40) ~ (X—44) ITRRINZI7vFRETILFIZIVKEVA R
NEDpKald, CF;—S0,—~NH—-SO,—CF,0pKan—11, 9T
HBIEDDS, HEELY pKaMEWT EHNHEINS,

(X=59) . (X—61) ITRKINZ I VvHRETILFILZAILKEY AF
NEDpKalk, (CF;S0,) ;—CHDpKan—16. 4THBIEMD
WEBLY o KaMEWZ EDHRIND,
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J.0rg.Chem. 2011, 76, 391-395ICSEEA RWEETH>TH, (X—1) ~
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[0036]

[0037]

[0038]

(X=72) OETOF7=F V. MBT7_F VA WNBRE R hFA U3
BEFTCIFETAVRBRINDZZEN S, REELY p KaMEWT & HHE
BYXNh3,
<<LBREBEZETIHFAFV>>
ARPETHWIEBRBEEZETDIHFA VG, BE. TODFEERIC,
SAERIERENA400nm~7 80 nmDEREICEET 28R IEBE (BXE
&) 2895, JOSBHEEIL. BER ZEXRTH-TELIVN BEIL
. BERFLIE28F. 3EFRTHY., BELLIZBERFRTH D,
AFEATIE. BRBEEZETH2HFFAVHIC. 1BEOAFAVESAT
WTHERWL., 2BEULEODFAVESATVWTERL,
BREE
BREEE LT, 2FRICHTF 4 VB2 SOEBETHNIEEICEIRIE
B, RANOBREBEEZSUCEADEDZEHATSHIENTES, EFMIC
&, JEOATVEBR, AVRZDLBR (V7xZ)bX9 V06K, MUT
J—IASVBR, FHUTUVER TIOVIUVEBRLY) RUXFUE
= (FFV/—LBR AOVFZVER TY-UFVER AFIILE
. UVTZIUVBR RITVIILBR JOOZVLBRRE) . HT7
HSAVTVER BLTTNSOEEHAEBRIOEIENIBRICHET
2ERBEREERTFDEIENTE D,
INSOBREEDFHTE, BRFMEOERNS, YEOXF VAR, AL
RZVLBR, BLUTRIAFVEBRILBENIBRICHKRT 28RBS
PFELL, MIT Y= XSVEBR FHUTUVEER VP UVBR R
IT7VIOLBR F/I7SAVER 7SOV TIUBR BLUYTT
HYOVTZVBRNISBIENIBRICHET 28FBENLYFFEFLL. ¥
EoxXFvakR, N)T7Y—ILASVER FHUTFUVEBR VT7-VEER
BLITCRIT7)) I LBRILRBIEINDIBRICHEKT 2EFRBEN I HICHT
UL, FHUTUVEBRNILEBENDIBRICHEKT 2EFRBENMFICHFEL
W COEDRBRBEZETDHFAV2HVD &MEMS L CIYEHED
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SYMELETBERICH D,

[0039] BFREEEEMRL D Z2EANLRERIEEMICOVWTIE FRERMEE] (
BERERILEREMR; B, 1970) . TAS—aA VT v R] (The Society
of Dyers and colourists) . [BFRNY RTv o] (KARME ; Bk
. 1986) MREICEHINTWS,

[0040] BREESEEIDIHAFAVICEVWT, BEEEEERL D 2FICIFELVL
%R (BRLEEY) ICOVWTEMICERT 5,

[0041] << EOXATVEBER>S>>

AEBICHRDI2EREEDEKRO—DIE, FRICRTIVEOAT Y BRIEE
TH D,

[0042] AFEBRICSIFT22EOXTVEFRELTI. YEOXTUEEY. LT
VEOATUEEMEEREI R EREEMENLSBOLONZYEOATY
EBEFEEMHEFE LW,

BB, AEPATIE, JEOATUVEBEEZSUEEYMEIEOX TV LEY
EML, YEOXATUVBEZEUCILENICERBIREBLLEMICELML L
BAREIEOATVEBHEALEMERNT S,

[0043] T EOXTFYvE&E#EAFELEMELTE. TE—HKRK (M) TRINhEVE
OXTFVIbEMEERELIIEBIELEMENSELSNZ I EOAT VEEE
FEEMB LV ZOEEEMEITFE L, ANTH, HFHELVLWEBRELT
TR (7) THRINLZDEOXTVEBEHELEEY. F£/id. Tie—
=X (8) THRINZVEOXATFTVEEHEKLEMIESFSN, — KK (8
) TRINZIVEOATVEBHEBMEEMDLYFFE LW,

[0044] —fX (M) TRINZVEOATUVILEMEEBELEBEBEAMELD
BonsrnAT U EREHRLCEY. BLUZOEEEMK

BREEDHFF LWEBRKRO—DIF, TR—MHL (M) TRIhBEEY (
TEOATUEEY) FTREEZOREEZEMAEDN. EBFLIFIEELEWICHE
L L7sEth (LUF. BE [BEHEER] T2, ) 280BRBETH 5,
AREATI, TERIECEMDHFF VEBEERKT BN FIXE. —KX (M
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) DERFRFICHEL TCWHIHMEOEEN W FA VBEZHKL D 5,
[0045] [1511]

(—i&= (M) IZBWVWT. R~ROE, RLMILIC, KRRFFLIZ1TEOE
BEARY, BL. REERWEPEVICHEES LTEREFBRT 22 &IE4W, )

[0046] —f&xX (M) TRINBLEHE, —HBX (1) TRINIBEEMICE
AT BIBEDEAIAIE. FICFIRIEAWVS, EREESEDRT. R~RD
WIFNMT DO TEAINZ A FFE L. RL RS, RTBLURD
WIFNDMT DICBVWTEAINE &ML YIFE L. R‘BLITROVTH
M DICBVWTEAIND I ENILITHFE LWL,

[0047] —R&=X (M) IZBIFBR~RNWTHOBEBREEZRIIZBED 1 MOBEHREE
LT, g 2BREFADETESLEBRENEISFLN D,

[0048] —f&xX (M) FADOR~R*TRIND 1 flIQOBHES. I SICEBRAERE
THDFEICIE. R~RTEHRIPBLABHEZILICBELTVWTH L, 21
LEOBHREEZBLTWRIEEICIE. ThOOBHRERA—TH->THER
D2TWTH L,

[0049] —f&xX (M) D R4E RS, R5E RS, R7ERS, BLU. RSERYUL, ZFh
FTNHILIC. EWIRALTS5 8. 68, X7 80REMR. LT
MBAFERLTWTHELL, BL., RERIENPEWVWICEALTEEFERT S
ZElFw, ERIN358. 68, 8LUT7EORN, I LICEMARER
ETHHHBEICIE., RA~RTHRBLABHRETERINTWTH L, 2@
DEDEBHETEBRINTVWRBEICEK., TNOOEBEBREER—TH-TH
ER>TWTH L,

[0050] —f&=X (M) D R*ER5 R5&RE R7&ERE HBLU, REERWD, &4
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[0051]

[0052]

WIS, BEWIRE LT, BREZBLARVWEE, 68, LI 7 50
B, FRETAENRETKT 256, BEE2EBLAVWEE, 68, FL&X
7 BB, FLETHEMEBE LT, FlZE EO—LE, 75 VE,
FAITIVIR, ESVLR A5V -NIR N)TYV-IWR x5V
—IE, F7Y-LER EOVIYVE ERYIVE, YI/ORVFUVE,
voanFtEVER AXVEVIR, EVI VR ESYVER, BLUENSY
VENMBEIFLN, TFELLEBRVEVRIELZEFEY D VENEITFONS,

—HX (M) ILBF2RYE, FFELLIK. KERF. NOFVYEF. 7
FIE, TY—IWE FEEATOREEZERT, NATVETF. ZILFILE
TV VE BEUATOREE LT, BRI IEHREFHAONOS Y
BF. ZILFILE, 7YV—ILE BLICATOREEENTIEAZRTHY.
Z0EFE LWEEHRKTH 2,

ROATZILFIVE, 7)—ILE Fhid. ~TOBREERTHEED. 7ILF
WE, TY—ILE, 8L AFTOREDN, ILICERTRRETHIBE
Kk, BT 2EREFAQEICEVWTHB LABRETERINTVWTD
<. 2EULEOBHRETERINTWVWDIBAICIE. Tho0BREIA—
TH>THEEBR>TVWTH L,
~EBELIIERBILEY~

AFEBICH T HEEHE AL BBRo—KRX (M) TRINZVEOXATY
EEMELIETOEEEMRIEBRELIGESBIEEWICEM LK THD

ZIT, EBRFLIELBEAME LT, SBEEERTELREBEIEE
BEEMTHNIEWITNTH>TH L. 2MHDEBRT. 2MDE&BEHEL
. 2fmO&BEKEEY. FhiE2foeBELLMIEEND, EBELIE
EEEEMELTE, BAE Zn, Mg, Si. Sn, Rh, Pt, Pd
. Mo, Mn, Pb, Cu, Ni, Co, FeZn&BDMIC. AIC I,
InCl, FeCl, TiCl, SnCl, SiCl, GeCl,R¥0D&
BELLY. TiO. VOEDO&£ERIY. Si (OH) F0&BKBIELYE
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[0053]

[0054]

SFEnd,

INSDOFRTH, BEOREME. HYRME. W, miE. BLUTRER
MEOHERHNS, Fe. Zn, Mg, Si, Pt, Pd, Mo, Mn, Cu
. Ni, Co. TiO, FLIEFVONI»FHELL., Zn, Mg, Si. Pt.
Pd, Cu, Ni, Co, FLIEVORISIIHTFFLL., ZndHEHICHFEL
W,

RIS, —EE (M) TRINDEEMOARFKBICE T 2BEHFEDOI SIC
FELWEEREICDWTEHREAY %,

AFEBPICH T DIFEHEEOFE LWERIE, —H=X (M) I8VWT, RS
FURD, BAMILIC, KREF. PIFILE FILr-ILE 7)—-ILE
CATOBRE, VULE EROFVILE VT /E FALOFVE T
—IWFFIE ATAORAFVE, TUNE, TILIFTAHILKRZIVE, B
WINEANE, PX/E TZV/E ATORT7I/VE AILKRVTEIR
B JUARE AIFE ZLAFPAVRZNTI/E 7U—ILTF
SANKZWVTI/E AWKV TIRE PVYE FLFILFIE 7Y
—IWVFAE ATORFAE. FILFILZRIVKRZIVE, 7Y)—ILZIKRZI
B FRERZT7A/ANVTI/ETHY ; RSBIVRED, KAMILIT, K
RRF. NATVIRF. TIVFIVE, PLTFZIE 7Y—ILE AF0OR
E erOFVILE vF7/7E ZbOHE FLOAFVE TU-LFFY
B ATORTIFIVE, PUIE FILAFDHLRZIILE 7YYLt F
SRHIVKRZIVE, AINEALE A IRE PLAFTHILRZINLTE
B AWKV TIRE TYVE TILFLFAE, 7UV-LFAE ~70O
BRFAE. PLFIVANKZIVE 7Y—ILVRIVKRZIVE, FEEANT 7
ESAIVETHY ; REBLUVRID, ELAMILIC, KRRF. NAFVRF. 7
WHERIILE, PILTZIVE 7Y—LE AFORE. YJIIE eEROFY
WE, YF/&E PILAFDE TN FFIE ATORTIFVE T
DIIVE, TIAFRTAIVKRZIVE, AWNEANLE 7)) /& ALKV
TIRE, LA RE AIFE PUOAFPHIUMRZIILTI/E AR
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[0055]

[0056]

VIPIRE, TYE TILFILFAE T)oIUFFE AFTORFAE,
TIVEIZIWERZIVE, 7Y—IRIEKRZIVE, ZILT77ESIVE £
RAT4/ANTI/ETHY ; ROP, KRRF. NOTVERF. 7ILFIL
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#EVIR LB {7 1

=37 ] S=Ho B | HFAE mol% | #YIRLEAGI2 | mol%s | #RYELEEIS | mol% | #BYRLESI4 | mol% Mw
5-1 %=57 A-xt=1 60 B-1 40 8200
S-2 %-58 A-xt=2 40 B-1 30 B-9 15 B-18 15 15700
$-3 X=59 A-xt-3 70 B-1 20 B-5 10 11500
S-4 X—60 A-xt—4 40 B-1 20 B-7 20 B-15 20 7100
5-5 X—61 A—xt=5 70 B-1 20 B-3 10 15500
S-6 X—62 A—xt—6 50 B-1 30 B-6 20 25200
S-7 X—63 A-xt=7 50 B-1 30 B-11 20 9600
S-8 X—64 A-xt-8 50 B-1 30 B-22 10 B-18 10 6300
S-9 X=57 A-xt-15 50 B-7 30 B-9 15 B-1 5 15500
5-10 X—66 A-xt-10 50 B-1 30 B-23 20 9200
S-11 X—67 A-xt-11 30 B-1 30 B-4 30 B-19 10 17300
S-12 X-68 A-xt-12 50 B-1 30 B-10 20 7400
S-13 X—69 A-xt-13 50 B-1 30 B-13 20 8600
S-14 X=70 A-xt-14 50 B-7 30 B-9 20 7100
S-15 %X=14 A-xt=9 50 B-1 30 B-16 20 9900
S-16 X=32 A-xt-16 50 B-1 30 B-14 20 5500
5-17 X-21 PM-2 50 B-1 40 B-17 10 10100
S-18 X—61 PM-3 50 B-1 50 5900
S-19 X-30 PM-4 40 B-1 40 B-7 20 8100
$-20 X—69 PM-8 60 B-7 30 B-18 10 7000
5-21 X—63 PM-9 70 B-1 20 B-11 10 6600
5-22 X=57 PM-1 70 B-1 20 B-10 10 13700
5-23 X—65 PM-7 70 B-1 20 B-15 10 6800
5-24 X-28 to—1 50 B-1 50 7500
5-25 X=31 to—3 50 B-1 40 B-7 10 9400
S-26 X=59 to—5 60 B-1 20 B-23 15 B-19 5 11500
s-27 X—45 to—8 70 B-1 20 B-20 10 10600
5-28 X—69 tp=15 80 B-7 20 5100
S-29 X—62 tp=17 40 B-1 30 B-16 30 6700
5-30 X—64 pm-—1 80 B-1 20 12000
5-31 X=57 pm—4 50 B-1 40 B-18 10 8800
5-32 %-30 pm-5 40 B-7 60 7400
$-33 X-32 pm—6 50 B-1 30 B-16 10 B-19 10 7900
5-34 X—69 pm—9 50 B-1 40 B-5 10 8200
S-35 X—63 pm—10 40 B-1 30 B-18 30 8500
5-36 X-14 pm—11 50 B-1 30 -15 20 9800
5-37 X—61 pm—15 50 B-1 40 B-12 10 5800
5-38 X=27 pm—16 50 B-2 50 6600
5-39 X=71 sm—1 50 B-1 30 B-18 20 11400
S-40 %=57 sm=2 50 B-1 30 B-18 20 21000
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