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ol24 dAlE I 2= HeolA] HAAR EAlste ol doE, f7] Yol 7] e
7] ol o] Ao R o]FoA] Ut} E AM= o]2d HAE CdSe/ZnS RE=A] Y
=2 89 e B BuiE AREsle] o]Eo] WheAte] HeEjel AR Tzl RlAe IF
o tefr AAE3kATt. CdSe/ZnS =P A= §ujE 4719 Zo|7} thE imidazolium AlE;
1-R-3-methylimidazolium bis(trifluoromethylsulfonyl)imide ([RMIM][TFSI]), R = ethyl
([EMIMY]), butyl ((BMIM]), hexyl ([HMIM]), octyl ([OMIM]), & A&3le], Hi =7 <F
8~9nm ©]3 F A zinc-blende & wurtzite EFEFZ s S A3 T3 CdSe/ZnS
QIR trihexyltetradecylphosphonium  bis(trifluoromethylsulfonyl)imide ([Pg6.14][TFSI])
o] NA|9} octadecene (ODE)e] &3 S-M& AME-3sle] FABIATE [Pygeia[TFSIS H-3
v7} 71k wel Ui dAte] A% 271 zine-blende 7oA wurtzite FEE A E AT
T3 YegAte] Ha =271 oF 5.5mm EX [RMIM][TFSI] & AHES o) 2o o 2
FAERATE. oA o] MAlo oA theiRke] AR vE o} AR FrE 2-Y F
=& Ao m FHsih

Abstract : lonic liquids are room-temperature molten salts, composed of organic mostly of
organic ions that may undergo almost unlimited structural variation. We approach the new aspects
of ionic liquids in applications where the semiconductor nanoparticles used as sensitizers of solar
cells. We studied the effects of ionic liquids as capping ligand and/or solvent, on the morphology
and phase of the CdSe/ZnS nanoparticles. Colloidal CdSe/ZnS nanoparticles were synthesized
using a series of imidazolium ionic liquids; 1-R-3-methylimidazolium bis(trifluoromethylsulfo-
nyl)imide ([RMIM][TFSI]), where R = ethyl ((EMIM]), butyl ([BMIM]), hexyl ((HMIM]), octyl
([OMIM]). The average size of nanoparticles was 8~9 nm, and both zinc-blende and wurtzite
phase was produced. We also synthesized the nanoparticles using a mixture of trihexyltetrade-
cylphosphonium bis(trifluoromethylsulfonyl)imide ([Ps¢614][TFSI]) and octadecene (ODE). The
CdSe/ZnS nanoparticles have a smaller size (5.5 nm) than that synthesized using imidazolium,
and with a controlled phase from zinc-blende to wurtzite by increasing the volume ratio of
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[Ps6.6.14][TFSI]. For the first time, the phase and size control of the CdSe/ZnS nanoparticles
was successfully demonstrated using those ionic liquids.

Keywords : lonic liquids, Imidazolium, Phosphonium, Solovothermal synthesis, CdSe/ZnS nano-

particles, Phase and size control
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o]/ HAT WA o= 100°C oA AA=Z
EAeke ol 9o, fUIE 2 FUIEd gt &
5ol Hojuhar 379t AR golalm v,
T4, v7KIola €4, sl e THRE T
- 553 S JeRdTh o]k o] A9
S5 EU14, sy 5492 wilElE], eldA], S 2
Ash, =gAt 3 ol S8

53] 315 HolollA FAsHA AREHA e 7IE
g §7) sistEe 545 3 #3139 SR
ol ulet A f7] SFFES A T ¢ U
AAslere AT 4= s ol AALEA o]
24 A A FE DAL QL) FHT ol IAE
W Sl 2 ARESte] vhedrte] do] S-8-g At
g3] o]RAA| AL 9lom, 1 FFe =5 ey
T4 AbelE YneQay) g4 gl YegdaHte
TOo=E geFaitt.

Dupont 1782 1-n-butyl-3-methylimidazolium
hexafluorophosphate ([BMIM][PFs))E AF&-3l] Rh, Ir
We=d2ks sk em,? Cui A8 —COOH,
-NH,¢} 2 4 28712 X8 o] HAE ARE-
3l Au, Pt YedAHE 3M9sIAThY o] Qo= Ry,
Te,) ALY Agle} 722 thekel 345 WieQialEo] o4
WA S ARg3le] FAEATE 3 Zhou BTEHL 1-butyl-
3-methylimidazolium tetrafluoroborate, ([BMIM][BF,4])
£ AFEEt TiO, W=YAt= o] FJZ1 spherical TiO,
aggregatesS 3173319127 Y Dai I7HS Zn7b EFHE
oA AANE Alg3le] ZnOE FASIATE? T3 Rao
AL Folo] AMZ T imidazolium A|Ee] o]
2] AAE AMESled CdS, ZnS, PbS, CdSe, ZnSes} 72
et ez ks 335190m,0 Zh A7H 2 Yu
AFEE [-butyl-3-methylimidazolium tetrafluoroborate
([BMIM][BF,])& AFE-3t BiS;, SbyS; WH=2ith s}
Bi,S; flowerZ Al kT 12

o]4 3 hydrothermal O 2 o] HAE AR
T4 Z2A =g Are] e tigh Ate Wol B
%o} A9k o Wil solvothermal WHOoE F& 7+
A e ARE TS A= 5] =ETE MacFarlane
ATEL Solo] A= thE phosphonium AEe] o]
A HAE AMESI] CdSe W=dAE FAEIoH,1D

Green 782 trihexyl(tetradecyl)phosphonium bis 2,4.4-
trimethylpentylphosphinate ([Psg614][TMPP])E A}8-3}]
CdSe =325 8t - hydrothermal W
B solid-state TS ARESH] o] 24 AR e
ARke] A7)e} A = 2l tigk A9t B v
AOLE 19 solvothermal WS ARESI] Lhedxke] =2
7|e} A 25 g AFe o BRAER] it
£ AFAE TFSI (THN, (CF3S0,LNY) Sol&S
Zk= imidazolium % phosphonium AZe] o]24
A& WS Gufolzt Zj=R ARg-Sle] CdSe/ZnS Ui
YRS A3, ol HAZE olE vk FEl9k
A Tz HXe Gl dsiA dFsiact. FEE
CdSe/ZnS W =UA= transmission electron microscopy
(TEM), photoluminescence (PL), X-ray diffraction
(XRD) pattern ¥4 &3 = S4ES s

=13~

2. &Y g
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2.1. &8 =2

Cadmium oxide (CdO, 99.99%), zinc acetate
(Zn(OAc), 99.9%), selenium (Se, 99.9%), sulfur
powders (S, 99.9%), trioctylphosphine (TOP, 90%), oleic
acid (OA, CgH;;=CgH;5-COOH, 90%), 1-octadecene
(ODE, C;7H;3s=CH,, tech grade, 90%), lithium bis
(trifluoromethylsulfonyl)imide, (Li-TFSI, battery grade)
+ Sigma-Aldrich AFllX Fefste] EThE A glol
ARSI o] 24 AAE 1-R-3-methylimidazolium bis
(trifluoromethylsulfonyl)imide ([RMIM][TFSI]; R =ethyl
[EMIM], butyl [BMIM], hexyl [HMIM], octyl [OMIM])
£ C-TRI APllA Fafjsle] Hoke A glo] ARg-siSith
trihexyltetradecylphosphonium  bis(trifluoromethylsulfonyl)
imide ([Pg614][TFSI])=  trihexyltetradecylphosphonium
chloride ([Psgg14][CI])S] &0l X3HMESS 3l 49
sle] AMESIATE Fig 12 2 ArollA] ARESE o] 24
AR o] T2E HFT T}

2.2. [Pege14][TFSI] S HHH

Ttrihexyl(tetradecyl)phosphonium bis(trifluoromethyl-
sulfonyDimide, ([Psss][TFSINE H/d3H71 <Isted 2
2171914 trihexyl(tetradecyl) phosphonium chloride
([Psss14l[CIDS} lithium  bis(trifluoromethylsulfonyl)imide
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(CF380,),N° (CF3S02)2N
~ I‘*\'I/\N/R
\:J
R=cthyl [EMIM][TFSI] [Pes.4][TFSI]
butyl  [BMIM][TFSI]
hexyl  [HMIM][TESI]
octyl  [OMIM][TFSI]

Fig. 1. Chemical structures and abbreviations of 1-Alkyl-3-
methylimidazolium N-bis(trifluoromethanesulfonyl)imide
and trihexyltetradecylphosphonium bis(trifluoromethylsulfonyl)
imide employed for the preparation of the CdSe/ZnS nano-
particles.

(Li-TFSI) (28.69 g, 100.0 mmol)Z 70 mL o} Eol| 5o
24717k ERF WHHAIA F=Tk o] §F ol X|ght
S Bl LiCl HASAL A€ [Pygq 4] [TFSIZH
A gETt 49 whe 848 T MgSO.E AFA]T]
3 aluminium oxide= 3}gh & iurﬁ}oﬁ ]—‘—ﬂ_i
[Psss1al[ TFSITE A=ttt Aofzl whg-=9] += NMR
2 Zgosit (Trzhexyl(tetradecyl)phosphonlum bis
(trifluoromethanesulfonyimide, [Py 14]/TFSI]); 'H NMR
(300 MH;; CDCI;); 2.0-2.3(8H, m, CH,), 1.4-1.5(16H,
m, CHy, 1.2-1.3(32H, m, CH.), 0.79-0.85(12H, m,

CHs) ppm).

2.3. CdSe/ZnS LE=RUX} gy HHH

CdSe/ZnS Wi} -2 ol s w4 A+se] 34
He Fasach!? 4 WS ok 2k 50 mL
37 Z2}2=39] CdO 0.2 mmol, zinc acetate 2 mmol,
oleic acid 8.8 mmol, €7 10mLE Y3 Ar £97]
oA 310°C7HA] 7HEste] 5458 &3 AlA B2 &
o] H== 3t} 2%7} 310°Ce] tirkEd of7]e] Se
0.2 mmol3} S 2 mmol2 1.5mLe] TOPd| =<l &
(stock solutionyS WFEA FUIHCE U T 300°C A
SEF eQIAE A7)0l Ao m A3t gdd
CdSe/ZnS W=YPA = chloroforml‘r FFe] acetonex
Ha AR §F F dojxl AAES v hexane°ﬂ
ZHAIA ] methanolS ¥ 3L J“—‘?‘—E] sle] A
o] FA FAE 3~41 HrESiT)

el ARgE ¥R & 2= ODE, o4 A
[RMIM][TFSI] (R = ethyl, butyl, hexyl, octyl),
[Pess14l[ TFSI], 22|32 ODES} [Pyl [TFSIIE] S5 &
o] ARGEIATE. [RMIM][TFSII®RE B2 [Pgge14][TFSI]
= ODES} & 410]7] w9 ODE : [Py g6.14][TFSI] =
4:1,3:2, 1:1, 2:3, 1:49} ZFo] tjekst Hu vz

w

Esie] ALt ke 8o olelol BF FUH
270 selA] AP APk,

3. 48 #3t

3.1. TEM 824

B Ao FAE CdSe/ZnS W=dAke] Fejet
A7)E AV TEM oln|A = ol & 4 Uk
Fig. 2(a-dll sample 1, 2, 3, 62] TEM ©|m|A|Z z}z}
JERATE CdSe/ZnS We9iAle] Hels zke pao|n,
B A7) 55405 nme|t}. ODERF ARS-3led HAdH

CdSe/ZnS WF=AR= 724 & BalEo] glE vhdo)
[Ps6s.14][TFSIIZF ——017}- oro] WolAsE -9}

AME SREE Bgol FAFHUL o= 0]—3}3 AN 7}
AREE] WE CdSe/ZnS V=AY 2 FH o2
FE 790E Aoz Helth)

Fig. 3(a-d)?l sample 8~112] TEM °o]W|x]E LERATE
CdSe/ZnS YE=Ate] et 27|+ 247 83+ 0.5, 88+
0.5, 9.0+0.5, 83+0.5nme|T}. CdSe/ZnS Hh=gAte] =7
£ imidazolium %°]& ([RMIM]He] &2 H|¢lo] Zo)
APE R AN Pl Wel M SERET 7ol
A wj1e] e o2 H3EITE 12y [OMIM][TFS]]
(octy)Z ARE-3F 9ol CdSe/ZnS WeYdAle] =717)
oF7} oAt} o)A ERE CdSe/ZnS WE=IRFe] =17)
o} el7} imidazolium %ol2-2] L A|¢1e] Zole]
g e S o g AUk AMEE i€k CdSe/ZnS

4 5 6 7
Diameter (nm)

Fig. 2. TEM images for the spherlcal CdSe/ZnS nanopamclm
synthesized using (a) ODE, (b) ODE : [P 14| [TFSI| =4 : 1, (c)
ODE : [Pg6,14][TFSI] =3 : 2, and (d) ODE : [Pg,14][TFSI] =
1:4.



Fig. 3. TEM images for the CdSe/ZnS nanoparticles
synthesized using (a) [EMIM][TFSI], (b) [BMIM][TFSI],
(¢) [HMIM]|TFSI], and (d) [OMIM]|TFSI].

Hi=Qizte] 2715 Table 190 A2l 8T

EDX (Energy-dispersive X-ray fluorescence) A% -4
A3}, sample 1~7-2 [Cd]:[Zn]:[S]:[Se]=1:2:2:1&
1L, WA [CdSe] : [ZnS] =1:29] AEH|E =
o]-d JelE EAske AR T, & Ade Fa
3o A8y AR & AP FaRd (17)
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EoA AAe] sto]l x9S FHshe volHE
HAFT Atk WHEAIZRS 53ollA 102711 2Hshd
XRD % AJEH]|(ICP-AESE ALY} ZnS AJHo] Z715}
£ 3oz =H=o], WA CdSe7t FAEIL ZnS o)
7ol me Ae® siAsiler, webd CdSe-ZnS
ol Fx7} vl Efgeirial dekEn) gk 2 A
TZ3}2] EDX HIOJEIIME Sample 1 7t opg} o]
23 FAE AR BE AlEelM = AR [Cd]:[S]=
1:1 2 [Zn]:[S]=1:17} HAEIL [CdSe]: [ZnS] ©]
WGHIE AR 7 o] 4o alloys W=e A
o] o} CdSe A3} ZnS “Jo] whE FEA|StaL oj-4l
T2E fASKE 2R AdEr:. Sample 8~11-2
[CdSe] : [ZnS] =1:3~49] 2 HTHIZ FHEES
T AN

o}
=

3.2. PL AHEYH 24

e CdSe/ZnS Wi=dzte] FehH 5498 497
218 PL =9 ERS 273314 Fig. 4(a)°ll sample 1~6
o] PL ZHEHS VeI ODEY it [Pegs14][TFSI]
o] H3u|7} A-GE CdSe/ZnS Y=Y A+2] emission©]
A7 red-shift FISAT}; sample 1=552nm, sample 2=
593 nm, sample 3=607nm, sample 4=612nm. 121}
sample 5FE= O ©)% red-shift=]x] 2%k, sample 7
< emission®] 719] AT} Fig. 4yl sample 8~112]
PL ~H =8-S YePit}h Sample 1~6 2] PL 2=HEH
BT} AR red-shift H0H, o]2-2-CdSe/ZnS =S
2] o & A7|25E 71R1E Aot} 420 nm Y

S o w2} BE AZo] 1Mo|H (Sample 1), 2 oAM= T AREE &% o] AA|Q] emission©]
Table 1. Growth Condition and Size/Phase/Composition/PL emission of the CdSe/ZnS nanoparticles
Sample Solvent Average size CdSe : ZnS Phase® XRD peak  CdSe:ZnS PL peak
No. of particles composition (111) or (002) composition (nm)
(nm) (EDX) (20) (XRD)
1 ODE 55105 1:2 zb 26.59 19:1 552
2 ODE : [Pgg6,14][TFSI] =4 : 1 zb 26.59 19:1 593
3 ODE : [Pg614][TFSI] =3 :2 zb 25.90 57:1 607
4 ODE : [Pgg6,14][TFSI] =1 : 1 zb and wz mixed 26.33 2.7:1 612
5 ODE : [Pgg6.14][TFSI] =2 :3 zb and wz mixed 26.48 2.1:1 607
6 ODE : [Pgg6,14][TFSI]=1: 4 zb and wz mixed 26.88 13:1 607
7 [Ps.6.6.14][TFSI] wz 26.24 3:1 600
8 [EMIM][TFSI] 83%05 1:3~4  zband wz mixed 27.84 1:24 597
9 [BMIM][TFSI] 8.8%0.5 629
10 [HMIM][TFSI] 9.0%+0.5 619
11 [OMIM][TESI] 83%05 604

“Phase is indicated; zb = zinc-blende, wz = wurtzite.



=24 7)348k3)A], A 149, A 13E, 2011

Intensity (a. u.)

0.0+

500 525 550 575 600 625 650 675

Wavelength (nm)

04
350 400 450 500 550 600 650 700
Wavelength (nm)

Fig. 4. PL emission spectra of (a) sample 1~6 and (b) sample 8~11. Excitation wavelength is 325 nm He-Cd laser.

oM1)
>(111)

—0(220)
—D> (220)
-0 (311)

0O CdSe 19-0191 (zinc-blend)
A 7nS 80-0020 (zinc-blend)
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(D
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3
4)
5)
(6)
7
(8
(9)
(10)
e (1D
:gygi g gg. %gg g §:g S| | w cdSe 77-2307 (wurtzite
T TI f fl | TT |A ?? 5{ AZnS80-0007(:vurlzite))
20 25 30 35 40 45 50 55 60 65
26 (Degree)

Fig. 5. XRD patterns of sample 1~11. Top : reference peaks of zb-CdSe ( (1, JCPDS Card No. 19-0191) and zb-ZnS &
JCPDS Card No. 80-0020), bottom: reference peaks of wz-CdSe (I, JCPDS Card No. 77-2307) and wz-ZnS (A, JCPDS

Card No. 80-0007).

UEeRstth, Table 19 sample 1~112] PL 33 A&
gelskaint.

3.3. XRD £4
SAE CdSe/ZnS VhRedAke] AA 725 BklE]
FEliM B XRDAYE S ZASIATE Fig. 590 sample
1~11°] XRD H&-& YeAT) 7P $ ©ell= zine-
blende (zb) 32| CdSe (JCPDS Card No. CdSe 19-
0191)¢} ZnS (JCPDS Card No. ZnS 80-0020)2] w3

Zk HEe el v vl wurtzite (wz) 722
CdSe (JCPDS Card No. 77-2307)¢} ZnS (JCPDS Card
No. 80-0007)] &3 zk #eS 37 Vet Sample 1
L 20=26.59°, 43.75°, 51.43°l| 4], Sample 2& 20=
26.59°, 43.18°, 50.99°)|A4], Sample 3> 20=26.08°,
42779°, 5060014 Z}zF zb 29| (111), (220), G11)H
o ddslk= F=7F FEAFJS. HHHl sample 4~63F
7o) ODES! T3} [Py [TESIIS] FuBI7} 1:1 oo
2 AME A, o] AFele 23 UE XRD HHe
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B} Sample 45 20=26.07°, 42.89°, 47.05°, 50.89°,
55.62°041, sample 5 20=26.48°, 42.89°, 47.05°,
50.89°, 55.62°04, sample 6 20=26.88°, 42.89°,
47.05°, 50.89°, 55.62°014 Ztzt wz T2 (002), (110),
(103), (112), 02yl siFsh= W=7t A=A o]
St ARz RE Ao ARSEE [Peges][TFSIS F-27F
Eoldel w2} CdSe/ZnS Wh=Ate] A F=7} zb
T2 wz 722 W3td AL 4§ Utk 53
[Po o] [TFSITTE ARE-3 sample 7] 7350l 71 SF21g
wz x99 HHE BHAY. F 20=2447°, 26.24°,
27.84°, 36.08°, 42.89°, 47.05°, 50.89°, 55.62°°)| A
wz 22| (100), (002), (101), (102), (110), (103), (112),
(202)He) sFete #A7F UL Sample 4~6
olME 2 YElA] 2E (100), (101), (102) A=
golsto 24 CdSe/ZnS Wi=PAe] A4 F+271 wz
T22 ¢bds] ¥skE As ¢ AUtk 3 sample
8~11S H5F 20=27.84° 42.57°, 46.89°, 51.05°, 55.85°
N wz T2 (002), (110), (103), (112), (202)H0]
dgshs Hart FEEAL o] HAfele b9t wz
SSEE A ZAow Helth F Ao 4o glojA
CdSe/ZnS W=iAte] e ghas] o 4= fIAIT, XRD
ZHEYRE de F 739 2088 HI/tE HAE
(Vegard’s law)oll Z-8-A171S | Table 19 2|3k A=}
7Ae CdSe} ZnSe] 43 W] ([CdSel:[ZnS])= sample
1M HFHog 212 ERIFUE, o= EDXE
18k A3} o]z} ek, whael] sample 8~11 & HF3]
©F 1:284 EDXH|°]E|2} FALsIEE. 23y XRD ¥
A YFZHE]S] A7 vt o HEeiar ek, 4w
H|7} o] 24 o) osf 2dE 4 Y-S HoiFH o
o2 o A3 FAU 2 & Jdva FEh

4. 11

[

oF Aol TEM, PL, XRD £412 53) 0|24 x|
o] ARgol| W CdSe/ZnS W=gAe] Z7|9f A T
W37} AAEAT DA, ODES} [Py o1l [TFSIPT A
4% sample 1~72] 7% CdSe/ZnS W=Ydte] Ha
A7) 554050 Bl HEl [RMIM][TFSI] R=
ethyl, butyl, hexyl, octyl)’} AF&¥ sample 8~112]
A9ole YAkl H 3717F 83~9.0nm=E ¢ FA|
A EAT) o]AS PL 2=HEF (Fig. 4(a), (b))olA
sample 8~11°] g Z~HER o] sample 1~7 EU} tA|=
red-shift ¥ Ao 2% 3Rlo] 7Fs3lth & W3- fujfjo]}
Y= AEhs ol A SJEiA YAt
A717F 2E= A

£ A9 imidazolium A€ phosphonium®]2/3
A S AFRFS wo] CdSe/ZznS W=Ae] =] 2

ol ol o] & AN o AAGN (steric
hindrance)®] H=2 AP 5 Ut} [Pogea][TFSIIE
7%, [Psesia] = Fig. 1914 HZo] F37} ufg- &
& A0S 7L Utk Solvothermal F/dollA, Sext
S¢] stock solution®] W&ol FUHH i ix}e] Fo]
FAET (nucleation). ©] W [Pgge14] S Se¥, S 0]22)
FHE Al EuA HAL, [Pegera S FH7E 2 &
Z Aol osiM Cd*, Zn* 0] 0] [Pygera] BIEES
531 o7k Se*, §* o] 23} ¥ A (monomen)E
P8l e=dA=2 4 ke AS el et wet
A edzte] A% v @R, 27171 2 Uie
WAt FE Aelck. whdel| [RMIM][TFSI] (R = ethyl,
butyl, hexyl, octyl)2] 73-%-, [RMIM]~Z [Psse1a]l B3N
& A9le] Ryt Al Ser, §* ol EH¥ U
Hr} okt Agke o17] wiitel] YAt A & we]
el SEE FA R ofsith web vheirbe] 4%
57t [Possa][TFSIIE AFEEE wiie) wi2s, A= o
2 WHe=dAT 3 ET

| imidazolium Fol2-2] & A|Rle] ool whE
eQiRke] Z27] el g A7t BalE v k.
Dupont 9782 imidazolium %0]2] &2 21¢] Zo]
7t butylolM decylZ AARFE Ni tRegixke] Aol
Z7} o Holx|az, widel] & ARle] hexadecyl =
O Zold 7ol Ni W= zke] Ale]=rt ARl Ae
ZAH® Hao A8 imidazolium Yol2-9] &4
AQ1e] Hel7t methyl”] & W HTh hexadecyl’] o i
Y 22 ZnO W=yt AT Basiin
2 AT A= oY dAHe) o= BEE fAkS
™, &A717F A5 imidazolium Fol9] 2ZIEEHA
gehe Solee] YA R aFoR B7is o
o] ofslEo] WhefiAl A7 ARE Ao ST
T AU

o}/ HAlY 2eshe Wetite] A S CdSe/
ZnS Y=grte] 718 vk ofuje} A4 o= IS
uz1th. ODEYF AM8-#l sample 12 43 zb +
FEAA R ODES thek [P ][ TFSIS] 75 WIS
EUFE AR wz TRE A "t oy, 54
O 2 [Pessia][TFSIITE AFE-E sample 72 38 wz
TEE FEHATH

Zheng AN = o]24 AAE AL low-
temperature solid-state F/3HE 3 CdS V=Rt
AR 27} 2b R wz FERE A s} doju=
& RASIATH® Cadmium acetate®} thioacetamideRF
S WAL A9ollE zb 2] CdS WedAE 94
1201}, WHSEo) [C,OHmIm][CIE H7 S 7A-$ole
wz FE2 HHAAT 22Y [CHmim][ClIE H7BS
ZAgolle 2 st dojuA] essie. 252 ko] 11

i

t
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g W [COHmim][CI]e] %ol ([C,0Hmim])°] S~
o] Fe2g-S B3l ST HEE wz TEE FEs]
7 Zojg} Bargitt, |9 [CHomim][Cl]e] ol
([C;Homim]" )2 §%2] vjES vpx] 9y ©@A] CdS v+
4R A7) 2ERE S mKitha By

Z dEA dxel, W2 71gelA 2 bulk CdSew 4
204 243l zb (kinetically stable phase)$} 95+ 5°C
oliFe] oA ¢FdE wz & (thermodynamically
stable phase)® EAJ3HC} 20 Rurt & &4 Aelow
1A YA g7t Al ZHEBhe [Pgsial[TFSI] 7
T A 5ES Homgown A 58 T
AN AFF R 9EHoR o] QPE wz R
CdSe/ZnS W=iAp7t €T, widol] gujdez &
2 AQ1e] Fu7h 22 [RMIMI[TESI] (R =ethyl, butyl,
hexyl, octyl)e] 73-¢-, A A3 7|52 (binding
geometry)?ll 2J3l A== YAGN7}F oFabA 2Hgat]
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