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A1gol ojA,

A7 S5AFA= 559, Z2Zdlo]=(chloride), olAlE] o] E(acetate), oA EolH EY|o| E
(acetylacetonate), o€ 3NAl-Y|o]E (ethylhexanonate), T]YZo]A7}ulw|o]E(dialkylisocarbamates), 7}
2B A A carboxylic acids), 7FEE-A @ o]E (carboxylates), ¥ &Y (pyridine), ©lo}l(diamines), ©}&}43l
(arsines), tTlo}e}2l(diarsines), ¥ (phosphines), TlE A% (diphosphines), o}#l v~ (arenes), &<&Ak3k
E(metal oxide), 7ZFE2XEY(carbonyl), 72X UY|o|E(carbonate), 3dFo]=do]E (hydrate), 3d}o]=FHAlol=
(hydroxide), UEH]E (nitrate), % 22#o]E(oxalate)E o] FoIX = FOERE HElEE= s} o] Ak¢l
A& EAJoR st 55 YxdAte] Az,

A7 3

A28l oJA],

A7 FEATAE Stel=E2A HEHZZZ 9 olE Eg o] = ¢ o] E(HAuCL,?3H,0), ZH2F2(AgNOy), AW
2-od @Al zd]e] E  (AgOOCCH(CH;)CiHg), 73} of Al el o] E(Cu(CH,C00),), 7+ EZol= (CuCly), FALEZRE
ZEHE Y| E dALsto] =g o] E(HPtCle?6H:0), A oFAlHI o] E(Zn(0Ac),), YMEII=F (CdMey), YE 2-9
gl dle] E (Ni (00CCH(CH;)CiHg)p), UE Yol EH ] EWNiI(NOy),), ZUE Uo]|EFolE dxlslo] =g o] E
(Co(NO3),?6H0), HE+w wElBHdHolE ©gHEZ S| =H o] E((NH)Mo0x?4H:0), H3IF 2-dE &l o] E
(Mn(OOCCH(Call5)Cillg)2), B =8l AALF 2ol =(WCls), HIEZHZZZAvIE(ClGe), Ads HEZHSFZGo=
(SeCly), ool 2-ol&aANAL -] O] E(CyllisFels), EFwulg 2-oE & ALa-v] o] E (AIOH(OOCCH(CoHl5)Cilly)2) , &5
v EFERFo|=(AICl), HERE 2-dE@ AU o] E(Ti(00CCH(CH;)CHy),), ElEHE HEZHSZTol=
(TiCly), Fehw dF 2] =(PdCly), Sl 2-ol€ A= u o] E(In(00CCH(CH;)Cilly),), B %l Eg &= e}o]

E(InCly) = ol Fofx= wo 2y Aed shy o] gl As 5HOR sk w8 Undake] A=y,

2

(=t

1%

ATY 4

A7 FEYe 2xZEY (monoglyme), thol=Etd  (diglyme), EdtolZebd(triglyme), HEZZEY
(tetraglyme), e} (pentaglyme), &A= (hexaglyme), HEF=2Y  (heptaglyme), SEFEZEY
=1 (polyglyme) 2.2 o|FoX|= o ZRE XMelw sl o]l RS EHCRE 3=

22}
22}

o 12

(octglyme), %
& Yty Az,

A7 25 HEZHZHY (tetraglyme)?l AS EHOZE 3= 55 YA Az,

7] SRS 0 WA 300Cel A S AEE AL EHoE s AL o &F BE wglae] Az,
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SIHEd 10-2012-0077308
dolE BUATE ME SRR FEHS BAAINE AW SE2M] ofFu, BAAY FHo] AF
S BAHel QAT

T3, T 55 d=dAe] Alxdls #9A, AMEAA, &
= wAAel EAEt. ol d ZAMES A M MR 55 v=dA Al

g o &
3/1/%3}57—5 A
A& BARE AN Aa B wwe] AAEES T 75 hegae] Axel AgHE ARBYA, B
2, ‘3—1 8019 TS A T & Ax UYL B T UedAE Az PHL ATHug
s,
HA2 HE 55

CFEATAS FPel AU F s wAE xS 2 olgd 2

2 el o S w2y
& diegizbe] Azl AleE 4 k.

T3k, Ay FEATAE F59, FEFol=(chloride), olME|o]E(acetate), OlAEHOHEYIE
(acetylacetonate), OE:Ax=v]o]E (ethylhexanonate), Tl&Zo]Ai7tnlw|o]E (dialkylisocarbamates), 7F
252 (carboxylic acids), 7FE2EAHC]E (carboxylates), ¥|2]® (pyridine), Tlo}¥l(diamines), ©}&h2l
(arsines), T]o}ehAl(diarsines), X223 (phosphines), T]¥ 2% (diphosphines), o}dlyl*(arenes), =423}
S(metal oxide), 7F2Xd(carbonyl), Z+EHUYo]E(carbonate), 3Fo]=#o]E (hydrate), 3dlo]=FAlol=
(hydroxide), UEZ]E (nitrate), ¥ =2e|o]E(oxalate) & o] FoiXE Lo 2HE AExE 3 o4y

EE, A7l a5ATAE stol=RAl HEHIRERES-HolE Egsto] = o] E(HAuCL?3H,0), A2k (AgNOs),
AW 2-d g Ao E (AgOOCCH(CoH5)Cilg), 7Hik oF Al e o] E(Cu(CH,C00),), 7k E2ego]= (CuCly), A}
SRR ETEO|E AAtsto] = o] E(H,PtCl?6H:0), A oA EH ] E(Zn(0Ac),), HHE7I=H(Cdle,), YUF
2-ol &b o] (Ni (00CCH(CH:)CiH)2), U HelE O] EWNi(NOy),), ZUE o] EFo]E dalslo] =g
o] E(Co(NOy),?6H,0), ¢=EF EHulo]E HEZsto| =g o] E((NH)Mo0,4?4H:0), H7F 2-dd Ay o] E
(Mn(0OCCH(CH)CiHy)»), B2l SALE R ekl =(WCle), HEHGFZZAvHE (ClGe), A#Hw HEZHZ 2G| =
(SeCly), ofeld 2- A v o] E  (CollisFels), 71 2-ol & A} v o] E (AIOH(00CCH(CHs)CiHlo) o), &5
g EfERde]=(AICly), HEbg 2-dddAtmulo]E  (Ti(00CCH(CH;)CHy).), ElEHE HEZEZdol=
(TiCly), Zehe tEEeo]=(PdCly), 1F 2-olgdAtievlo]E (In(00CCH(CHs)CHy)o), R F EE =

O|E(InCl) % o] ol Forty Adn sh} o4 & 9

TS, A7l ZEle Ee=E@kd (monoglyme), tholZEtd (diglyme), EFtol=ekdl(triglyme), BHIEZH=ZE<
(tetraglyme), ZEFZ2+<) (pentaglyme), SALZE¢] (hexaglyme), ZFEFZ2+9)  (heptaglyme), SEFZTY

e
(octglyme), B Z2]=2kl (polyglyme) &% o] Fo| A= O RZHE MAEd gt o] Fd 4 qth.

w3, A FEde HEGZ2Y (tetraglyme) Y =
Tk, A7) wdtg A= 0 WA 300CoA F3E = T},
o, AV ATt ACA Jddd 28 F dEErF ¢ Hrkd 9

o

-

rek, A7 dEd 28 F oHEE oEd =8F ExvE o HZ (Ethylene glycol monomethyl ether), T
olof€ld 22| ZxmE ofHZ (Diethylene glycol monomethyl ether), Ejo€d Zo]& v EHZ
(Triethylene glycol monomethyl ether), EHIEZodd ZFal& ZavEoHZ (Tetra ethylene glycol
monomethyl ether), dAlelEdl 2] Ex=HWE ofEZ (hexaethylene glycol monomethyl ether), ZE}ol=
d ZE=F 2xvE 9 EHZ (hepta ethylene glycol monomethyl ether), Zzded ZF Rixvd JEH=E

(polyethylene glycol monomethyl ether), Edgolgdl Zg]& HEY oHZ (Triethylene glycol butyl
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ether), @ HEgNEd Fg=F HE oHZ (Tetraethylene glycol butyl ether)® o]FojAx= F o &2 HE

Aug sht ol g 4+ 9l

T3, 7] witgA Fof SujE Y] SRS AlASE 9AE 9 23 5 Qo

TG, A7 AAGA Fol Az 55 degAs Lecte dAE o 238 F Add

T, A7) w5 dxda 8 9AlE of¥, dARE, 2 AEEE WRoR o]FoAs FoRRE Ay
= R FdE 4 9l

ool thE S ostd, ded UHoR AxHE 35 degAt AgE A

gyl a4

oo AAEL FEdS AR O RN WASRE S AMESt] TS o R F&% YneYdAE A5E,
agFo T Axd ¢ = FH5 Yt AzUHs AT 5 ook E=g, 2 oage) AAjoo] uhe} A
¥ 35 degaes 71 AUSAAE AR 35 e Azl wet Az 55 degatohs
g2 AszR e M=l Ago] 7hssit).

EHO 7t 49

T 12, 2Ee] e dgd FYF dE2d o FHAFARZRE 35 Y AE F5e S vE
W k-2 ol

T 2% AA 19 Zeks YAt Axzdq T A2oA SHE Ultraviolet (V) ~HEF o]},

w3, AAd 1A AxE Zebs Y= gake] TEM Aot

T 4=, AN 99l AlxE YA veqiAbe] TEM Apzloltt,

= 5%, AAld 8llA AlxH T Yx=PAke] TEM Axlo]t).

= 62, AAd 7oA AzE FZUE Y=Y} TEM AFzlo|t).

T 72, AN 6ol A AlxE WFUeQiAbe] TEM ARzlelt).

= 82, AAld 1oA A" ZEE Y=Y AFe] XRD pattern©]th.

9%, AAd 114A AR ZEbE =g Ate] TEMARR] o]t}

=

Boage 0od WHe A QL oy /b AAdE b S g vl 54 A5 SHle) o3}
BOPAR Al GAS dustaa @k, e, ot B owue S3% A4 Fdel te sgstes
Aol ol & el A W 7% Wl THE BE AW, #EE WA gARE P AR o
siwofof gt ¥ Wy Audtel QoA wpA® FA sl%el W TAH Hye] X wne] axE 5Y
F Qrha BuEE 49 1 A 29S geac,

woage Feee A7, wwstel #4 GwdAs Azshs P wa ol

B ool o Hd mEv, FEATAS Fehddl Hb F oawwels B TPSe 29U o 8W 7
& grgiel Azwel AFdE & A & 1, Zehel wE ojgd 2T dHe] o) 3HATA =
BE F4 HudAs FEE B2 e wgA ol

Zole 25 UYxdxe AzFHAA, AWUSAAZN E LA EC]E(trisodium citrate), ©]A3Z
R2Z AW AF]= (isopropoxynaphthoquinone), X X&}W(riboflavin), tldlo]=2 32| (dihydropyridine),
#Hd 3 2] (phenylpyridine), o€ #-t]o}lvlg Eglolx EAM ethylene-diamintetraacetic acid), slo]=zZHl=
o}lnlo] = (hydrobenzamide), Ez]#HdWl¥HE]lS (triphenylmethanethiol), 2@ do}dl(oleylamine), 0]y
2= (poly(vinylpyrrolidone)), ZejHldyEg]E-d-H]dolAlHOlE (poly(vinyl pyrrolidone-ran-vinyl
acetate)), ElS(Thiol), E]2ElZ (Thioether) <& At&3agx, SddA=ZE  E(water), HES
(methanol), ©l¥+2(ethanol), Z 232 (propanol), ©|AZZEHS (isopropanol), &2 (butanol), &=
(pentanol), #AF2(hexanol), DMSO(dimethyl sulfoxide), DMF(N,N-dimethylformamide), N-wl® 3] =a]%=(N-
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methyl pyrrolidone), o} M| = (acetone), oMMEYUEH (acetonitrile), =540 (Toluene),
THF(tetrahydrofuran), ®|XF(decane), X=%F(nonane), =% (octane), I ¥(heptane), 3NAH(hexane),Het

)
(pentane), =# Aol (oleylamine), @2k (oleic acid) 5L AF&3%T).

gy, & B S8de 35 YedAe Ax 38 T d7ieh 2ol A, A, 9 &nje] 3
7HA Qs @ vk 2 WddA 5d A 2 8 b s 3AS AN 55 UxdaE 34

TS, A7 e5AdTFAE dideR &5 YAty Az AMSEHE 559 ATAZHN 5EHE] ASdHA=
olyslyy, F%9, F=Eo]=(chloride), oFAlHo]E(acetate), oFHEolHEYo]E (acetylacetonate), ©l
g3 A} o] E (ethylhexanonate), — U]z o] &7bubd| o] E(dialkylisocarbamates), — 7F23&2 4k (carboxylic
acids), 7FE2EA @ o)E(carboxylates), I & (pyridine), TloFwl(diamines), o}2FAl(arsines), TlolEt4al
(diarsines), ¥2¥(phosphines), TIX % (diphosphines), oFadludl2(arenes), #5435 (metal oxide), 7}
22X (carbonyl), 7FE2EU|o]E(carbonate), 3to]=# o] E(hydrate), 3Fo]=FAle]=(hydroxide), YEH ]
E (nitrate), @ &4 o]|E(oxalate)® o] FojA = FoaRE HUEE shi} oY ¢ otk A7ldA ¢
49, 2=, oMAHIE. T A7 g& FEHO|E, I oMAHOIE T Z+7o] g&d AgH
A A E ofu| g},

wek, B odtido] o Arde] maEw, A7 FEATAE slo]l=R2Al HEHERZLS-UolE Eg o] =g o]
E(HAuCI,?3H,0),  FAF&(AgN0y), AW 2-dgdAl=do]E  (AgOOCCH(CoHs)CHy),  7HF  ofAlHlolE
(Cu(CHyC00)2), 7ot E 2= (CuCly), FAIEFZZEZZEUO|E AAtslo] =g o] E (H,PtCl?76H,0), F 3 oFAl
H o) E(Zn(0Ac),), THIEII=E(Cdle,), UF 2-olda@Al=do]E (Ni(00CCH(CH;)CHy)s), UEF HolEH ol E
(Ni(NO3),), ZIE Yo]EgolE dAlslo] =g o] E(Co(N0y),?6H,0), YEE EZHUolE HEZSIo| =g olE
((NHy)gM07024?4H,0), 7+ 2- &A= o] E  (Mn(00CCH(CHs)CiHy)o), B 2~El dALF 2 Eo|=(WClg), EIEZE
ii;ﬁ‘ﬂ'ﬁ (CUGG), ‘ﬂﬂﬂﬁ E{]EE}%&E}O]E(SeCU), O]'O]?j 2‘01]%@1]/‘]’5—ﬁ1015 (C24H45F6‘06), %“T“U]ﬁ 2-
N AL =] o] E(AIOH(00CCH(CH;)Cily)2), 5l EEFZeo]=(AICl;), EEHE 2-dddAndolE
(Ti(00CCH(CoH5)CiHy)o), ElERE HIEZFEZele]= (TiCly), ZEbs dF=Zo|=(PdCl,), UF 2-olE by
o]E (In(00CCH(CH;)Cilly)z), & ¢1F EgZF 2 o]=(InCly) R o]FoRA = Fo2RE Ay s} ojikel A
o] vtz & 4 9l

@, 7] Fekd

f, o

222k (monoglyme), tholZ2FY (diglyme), E&o]Z2td (triglyme), ®BIEZFEZ2HY
9] (pentaglyme), AL=2}<) (hexaglyme), #EFZEFY  (heptaglyme), ZEl=E+<d
(octglyme), 3 & Y (polyglyme) .2 o] Fofx]= FomBy Aed st ofdd 4 ok, T 55
e dzpe] A zol AMEEE AWESEAAA, LA, @ &ujo JTS FAA T F e SUdS AEE

sl ol B ouee] Aol S4o] gtk

Kol
(tetraglyme), ®Er=2}
2=

W, 4] 2e9e dEGFEd Aol 0% B g = g, olE HE
=

ER, B oude] mE 2998 ol 8F F% A AZPEe AN 7] waEAE 0 WA 300
+ ;

B3, A7) A7 AN A dddl SeF dH 27t v W7k ¢ v

o714, odd ZFE oHZE 53] AFHAE oy, oddl ZFeE RnvE o2 (Ethylene
glycol monomethyl ether), tiolodzl Z2]F R xvd JEHlZ (Diethylene glycol monomethyl ether), E#
ded Z¢F ExrdoEZ (Triethylene glycol monomethyl ether), HIEZIE 8] Earvdd g =
(Tetra ethylene glycol monomethyl ether), Al Z#F Exvld o|HZ (hexaethylene glycol
monomethyl ether), FEtoed ZF¢]Z ZxmE oEHlZ (hepta ethylene glycol monomethyl ether), Zg]ol
gd ZFFF 2xvE o "H Z(polyethylene glycol monomethyl ether), Egdgd Zg|=& HeE o=
(Triethylene glycol butyl ether), % HEZNEd ZFZF HE JHE (Tetraethylene glycol butyl
ether)& o] Foj2 = Fo=2HE Meg st o]dd = 9l

#e

I, 2 o] o Aajde] wEd A7) wnbdA e gz Y] SRS AAske dAE Y

)

Ha
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ol&e], 7] AAGA T AxE FE U=dAE Bsts 9AE o 233 £ glor, od F& U
=02k w2 g o, dAEeE, 2 AHEY WRoR o|fox = LorfE AdYye sz sl
Ea 011;]_

T O

Fastel AA QPSR Ao vh, olF WAL o
WP o5 Aol a ATHE Aow AARAE o

AAd 1 : 4 nn FEhE YRt Az

Pds(0Ac); 0.2 g3 HEaZetel 20 mLS Zaka=o] @i 3A7F ok 140~ 220 ColA] mubaln Aeow Lxn
SE F, WEe 50 mlE Hrieddch. AAE ZEE JndAE WaEE 53] AT HEZ FE
AASAE. = 2, 3, 2 8 A7 FebE Aol Axdd F AeolA 54 Ultraviolet(IV) 23]
EY, Az Z2gF Ye=dAe TEM AR, 2 Alzd ZEbs Y=g Ak XRD pattern©] o).

m o wu

A 2 2 6 nm B2 YrefdAo] A=

Pds(0Ac); 0.2 g3 HEgZetel 20 mLS Zah~To] Y 3A7F S0k 25~ 80°Coll A mutata 23 & e

50 m1E Hrislgich, AAdE ZEE dedA AE degE 2 53 Ao T HEGZHYS AAsI .

A 3 #EF YrdAe A=

Pd(acac), 0.3 g3} BlEaZe}e] 30 nlE Zafxzio] QY 347 Sk 25 ~80 Coll A mukata 2

o

%, g
2 50 M2 A7bEnh. A4 BehE QA Ren 58 AolFolq HEdZHAL A7 8.

A 4 ZEF YredAe A=

Na,[PdCl,] (0.011 M, o|&FL) 10 mlE HEZZS 40 mlo] A7 &, Ao 147 S wukslglo. A
Ad ZebE YxedA s vee 2 423 A5,

AAld 5 @ FEE YA Alx

PdCl, 0.2¢3} BIE& 2 mlE ofAEYED 20 mlo] Y wukstdA 80 T2 42 A7l & 1A]7F FoF b
=5 AYsAct. AHdE ZHF Ux=gAE veE2 53 A5,

AAd 6 g thegiel A=

Pt(acac), 0.3 g3} ElEa}Zele] 30 mL2 Zelxzo] QWi 3A17F B0k 200 ‘ColA] wutatar 2

o

of mghe

yea
k=
50 mlE A7kstelvh. AAE WMF hegAE vweR £3 QolFe] HEdZRds AASRAL. = 72,
AzE W= xbe] TEM AL o]},
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A 7 @ FTE YA Ax

Colacac), 0.3 g3t BlEg+Zael 30 nLe Zelx=o] @1 3A7F S0k 200 Coll A wukata 23 & e

50 mlE H7Fsldth. AAdE ZWE Ye=JdxE ez 53] HojFo] HEHIHI S AASIAY. = 62,
AZxE ILE = 2ke] TEM AF#lo|th

Ard 8 ¢ 7E YA Az

Cu(0Ac), 0.3 g7 BIEaZete) 30 nLE ZehsTo] Wal 3A1ZF E¢k 200 Coll A wukala 218 3 weke 50

mlE A7bsklth. A48 e degdAs AEgeR $3 dojFo] HERSHYS AAsla. = 5=, Az
9 g Y=g Ate] TEM Aol ),

AN 9 1 YA Yrgae] A

Ni(acac), 0.3 go} BlEatZate] 30 nLe Zelx=o] Q@i 3A17F Sk 200 Coll A ket 23 3 e
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