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A7 F714e A EEZ4F(citric acid), EBEEFEAM(tartaric acid), FrFEAF(fumaric acid), “AH(malic
acid), oMAlEAM(acetic acid), HE|ZAF(butyric acid), ZwEAH(palmitic acid) 2 &24FH(oxalic acid)e
2 o|Fof oA HMEEE AL EHOR Fe BA PR AL S Ay,

A7 6

A3l ghel A,

A7 AE ATAE AE(IDoAE o] Esto] =@l E(cerium(111) acetate hydrate), AlE(I11)olAEolA B
olEslol =g o] E(cerium(III) acetylacetonate hydrate), AlE(III)HE Zvlo]=(cerium(III) bromide), A&
(ITD 7R Mol Eslo| = o] E(cerium(II1) carbonate hydrate), A&(II1)EFZ2o]=(cerium(III) chloride),
AE(I1D ZF2eto] =g Elsto| =g o] E(cerium(111)  chloride heptahydrate), AE(I11)2-o|€ A} ool E
(cerium(III)  2-ethylhexanoate), AF(IIDZ 2ol = (cerium(111) fluoride), AEF(IV)ZEeol=
(cerium(IV) fluoride), AlIE(IV)3lo]=FALo] = (cerium(IV) hydroxide), AlE(111)o}eo]tto]l=(cerium(III)
iodide), AE(IID)Yo]Edo]EdALslo| =g o] E(cerium(III) nitrate hexahydrate), A& (111)=4teo]ES}L
ol=o]E(cerium(III) oxalate hydrate), AEF(IID)AHAIE(cerium(III) sulfate), AF(II1)A I o] Es}o]
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o] E(cerium(IIT) sulfate hydrate) B AlE(IV)Az o] E(cerium(IV) sulfate) 2 o]FojZ oA AE
T AE BEHOE e g4 v HA A4S Fule Az,
AT 8

A3l o)A,

A7) T Ao Y E ATAE ALY E(I1]) oA o] Edlol =& o] E(praseodymiuml 1) acetate hydrate), 3~
AT E(11]) oM E oA EY| o] Edlo] =@ o] E(praseodymium(II11) acetylacetonate hydrate), ZAoT]H
(I B 2rlo]=(praseodymium(I111) bromide), ZZALYHE(I11)7}H H|o]ES}o]=4]|o]E (praseodymium(III)
carbonate hydrate), ZZAMLYH(II1)FE2Fo]=(praseodymium(I11) chloride), ZFAMLYE(II)FZEg o]

g glslo] = o] E(praseodymium(111)  chloride  heptahydrate), ZZA LY E(111)2-0 & A A} o] o] E
(praseodymium(I111) 2-ethylhexanoate), ZEtAlUHE(111)ZZ2}o]=(praseodymium(II1) fluoride), EZ}A 2
HE(IV)Z =22 =(praseodymium(IV) fluoride), Z A QY E(IV)3lo] =EALo] = (praseodymium( V)
hydroxide), Z}AQT]E(I11)o}o]tho]=(praseodymium(III) iodide), ZALTH(III)r}o]E# o]EA}
3tol =2 o] E (praseodymium(111) nitrate hexahydrate), IZA LY E(I1]) A o] Edlo] =g o] E
(praseodymium(III) oxalate hydrate), &AL TH(111)AH o] E(praseodymium(IIl) sulfate), ALY F
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008) 4489-4494, S. Bensaid et al., Catal. Today vol. 216,
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acid), ®4k(malic acid), oM EAk(acetic acid), FEEAH(butyric acid), W EAH(palmitic acid) B 4
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(ITD oAl ot Ev o] Esfo]l =8| o] E (cerium(I11) acetylacetonate hydrate), AE(11D) B Zulo]=
(cerium(III) bromide), AlF(IID)7FRUlo]ESo]=#|o|E(cerium(11I) carbonate hydrate), AEH(IID)E=}
o]=(cerium(III) chloride), AH(II1)EZFo|=dE}stol=d o] E(cerium(III) chloride heptahydrate), Al
F(IID2-oE &AL =0 o] E(cerium(III) 2-ethylhexanoate), A (II1)ZEFZ2Fo]=(cerium(I11I) fluoride), Al
F(IV)EZZo| =(cerium(IV) fluoride), MEF(IV)sFo]=FAo]=(cerium(IV) hydroxide), A& (II1)oFo] 2 th
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ol=(cerium(III) iodide), AlE(IID)Uo]Edo]EAIsIo| =g o]E(cerium(II]) nitrate hexahydrate), Al
(ITD Ao Esto] =g o] E(cerium(II1) oxalate hydrate), AE(III)AHA]E(cerium(III) sulfate), Al
(ITD)AH ol Este|=do]E(cerium(I1I) sulfate hydrate) E AMEF(IV)AH ] E(cerium(IV) sulfate) = o]
oAzl TollA Aeld 4 9l
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2 e mEY, A7) Zopeds ATAlE ZaAl v s (1D oAl H ol Esto] =8 o] E(praseodymiumII)
acetate hydrate), XZHLYF(II])oIHEoIAEY|o]ESIo]=H o] E(praseodymium(IIT1) acetylacetonate
hydrate), Z#}A QU E(I11)HE Zrlo]=(praseodymium(III) bromide), Z&AH L THE(I11)7FHE Y o] Edlo]= o]
E (praseodymium(III) carbonate hydrate), Z2}A| L TE(I11)EZ8e]=(praseodymium(III) chloride), =&}
ALY E(IID)EFZ o]l =3Elsto| =g o] E(praseodymium(II1) chloride heptahydrate), X~#hAl|Q.t]H(111)2-9l
g} of o] E (praseodymium(11T) 2-ethylhexanoate), ZEA LY EH(111)ZZ 2ol =(praseodymium(I11)
fluoride), Z A QY H(IV) E 2 2o = (praseodymium(IV) fluoride), I A LY H(IV)3Fo] =FALo]| =
(praseodymium(IV) hydroxide), & tHE(I11)o}Fo] 2 tho]=(praseodymium(III) iodide), XAl TtH
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=, 47 S JEE G AR BHAEY FAT £4 the vEdA S Gengd £ o

EE, R owwe Boane (a) AF ATAS TededE AT B3 sl £ g4 EFEE o
A (b) A7) §712% gelo] Arke EF Sl 9dr)y gl Hrh ¥ wukshe WA (o) A7) 9714 8
of A7 ¥ wute EF g 249 oA XY (ripening)3He WA 2 () A7) WE F Y] @)
g gole] A7k W wukd EF §0 od ¥ AYSE WAIE TESHE A% U IYAlE AFH
= ¢ TP Ba NP dag S AzpEe AT e

7] 71 GO 47 (b) wAlS @74 Gelel Ak A% gae] Fx7h GAEY) Aol pHE BEolFi

Pl | o & 5o AJEZX(citric acid), EFE2EFZAF(tartaric acid), F9FEAH(fumaric acid), =

PN
= 1

(malic acid), oFAEAH( acetic acid), HE]EAH(butyric acid), ZH|EAH palmitic acid) ¥ =2H2F(oxalic
acid) &&= o]Folx|= ol ded 5 )
L3, A7) G713 9L AV f71AF o] HotE AlE AFAY ZEMoYE ATAe] £33 S &3
Hof pHE FFAI7IHA JAFY] F2E PJAsta 7] (¢) ©A9 22 HAgolA Af Eke 727 dAE
58 gt 988 s, odE 5o FAEEE, FABIVEE, s, FAEE S, FAbshhbE, et
9 BRI EFOR o] R3] oA e = Q.
olu, A7 @714 89L& A7 fFU1AF &9 15

KR
nh wAsAE 9714 e
Gl 0.1 UX 0.39) WE= A7bE 5 ek A7) 9714 §e) Arkeel 37 SRR mwd A9 A G
7 obdl shetel %3 HHE 9 34 $ Fol Zv) EHlo] HolA Zvje] E
of Wolzith: FAIZE Qim, A7) 9714 §e] Arkepel B7] ARAE 2 A A% Fust ok $A

%7t weope] Tx7} PHHE AL Ak

A71 AE ATAe AF(IDoA o] Edtol=go] E(cerium(I11) acetate hydrate), Al (I111)otAlEobA B
olEdtol =g o] E(cerium(III) acetylacetonate hydrate), AlE(III)B.Zufo]=(cerium(III) bromide), A&
(IID 7R To|Eslol = o] E(cerium(I11) carbonate hydrate), AE(II1)FZE2o]=(cerium(III) chloride),
AE(IID)E2go|=gdEelstol|=go]E(cerium(I11) chloride heptahydrate), AlE(IID)2-od&Alwofo]E
(cerium(III) 2-ethylhexanoate), AF(IID)ZZ&o] = (cerium(III) fluoride), AF(IV)ZZEgol=
(cerium(IV) fluoride), A& (IV)3}o]==Ato]=(cerium(IV) hydroxide), A& (I11)o}o]2tlo]=(cerium(I111)
iodide), AF(IID)YUolEdo|ENAIslo|=do]E(cerium(II]) nitrate hexahydrate), A&E(I11)=4#o]ES}
o=@ o] E(cerium(II1) oxalate hydrate), AMF(IIDAFN)E(cerium(IIl) sulfate), AF(I11)AH o] Es}o]
=g o] E(cerium(II1) sulfate hydrate) @ AF(IV)AHO|E(cerium(IV) sulfate) 2 o]Fo|X oA A=

PN
T A

A7) ZRAeYE AT7AE ZFA LGB (I1]) oA o] Edlol =#| o] E(praseodymiumlI]) acetate hydrate), >~
A SO E (11 ot EotA EY|o] Edlo] =@ o] E (praseodymium(I11) acetylacetonate hydrate), Z}A|QT]E
(I11)B.2rlo]=(praseodymium(I11) bromide), ZZALTHE(I11)7}H H|o]E S} o]=4|o]E (praseodymium(III)
carbonate hydrate), ZZAQTHE(I1])EFZo]=(praseodymium(III) chloride), ZZATIHE(I1])EF =T} 0]
=3 E}slo] = o] E (praseodymium(I11) chloride  heptahydrate), ZHAMYE(II)2-d g Ao o]l E
(praseodymium(I111) 2-ethylhexanoate), ZFALTH(I11)ZE2}o]=(praseodymium(III) fluoride), ZTz}A|<Q
HE(IV)Z 28] =(praseodymium(IV) fluoride), I A Y F(IV)3Fo] == Ao = (praseodymium(IV)
hydroxide), XA T]HE(I11)o}o] 2 t}o]=(praseodymium(III) iodide), ZZFALTE(III)HUo]EHo|ENA}
3lo) = o] E(praseodymium(111) nitrate hexahydrate), IO YE(111)=2A o] Edlo] =8 o] E
(praseodymium(III) oxalate hydrate), &AL T H(111)AH ) E(praseodymium(IIl) sulfate), TFALYF
(II1)A o] Edlo] = o] E(praseodymium(II1) sulfate hydrate) 2 TIHA LY E(IV)AH O E
(praseodymium(IV) sulfate)@ o]0zl oA Hd&E 4= g},

Ea, A7) (o) WA mge 80 WA 95 TelA 7 viA 2447k Bk FAlEE o] A, FAAoR
A7) el el 7 Azk old WasW PAgel wgvle) vietel slelero A T3y ATA Feleld
sl BAQ GHz wsse 4Fels Fene @R BT oF Uxy HHe] AsHom AAHUA
A7) A7bE S0 974 selow Qs 2R pi BACIN TR Agetel AsIALe ol%A @k, o
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o A4e 74 AelA ARE Aol

AAd 1. Af FH= F4 Aold AEgHR ZAAHE BHASE Svje] AZ(Ce.sPro.:0.)

AE YolEYelE xlsto| =g o] E(Cerium nitrate hexahydrate, Sigma Aldrich) 6.79 g, ZEAILTF o]
EYo]E dAlslo] =g o] E(Praseodymium nitrate hexahydrate, Sigma Aldrich) 6.80 g& 3% 53 50 mlel
ol FHElth, 3, Alo]E oA =(Citric acid, Sigma Aldrich) 48.04 g2 3%} ZF4= 200 mlol]l &3fAl
Atk A7) T LA 93 "e e Wi AF stol|=E Aol =(Sodium hydroxide, Sigma Aldrich) 3.0 g& 3
7k & HHe] Ao|FArh. vhFe®E, 90 T &=elA 24 A7F &2t wAgte] g2 (ripening) & §, 234 F
T2 I Folo F3AA AFAFFATH(AY HE 12 s/mL, BFARAES] 2-3 mol] o2& HE A AL,

el

F 110 T 254 3A7F Az @ 550 ColA 5A1ZF A48 A6 Felz JAA Aojd AFd ZehAets
E3atste S S 580

Hlae] 1. A dej= P4 Aojd Aol Sujo] AJ=(Ce0.)

IHAMLYF YolEHoE Aol = o] E(Praseodymium nitrate hexahydrate, Sigma Aldrich)E AF&3}A
22 AS At A7) AAld 13 LS S S AR FEHE F A" Aol v 2¢E 5
=

Hlae] 2. £4 A4S §3 Yx I7]¢ Gy AER ZdHetE EFASE ] A=(Ce sPro.s0.)

AE UolEYolE dAlslo] =g o]E(Cerium nitrate hexahydrate) 2.17 g, ZAQUH Yo|EdolE X35}
o]=dylo] E(Praseodymium nitrate hexahydrate, Sigma Aldrich) 2.18 g& 3& ZF®F3 10 mlo]l =
Frletth. wmek, A8 Peo] &F o] =HAE]=(Sodium hydroxide, Sigma Aldrich) 48.0 g& 3% FTH/%
70 mlol &AIZ] F wyHg woiRpAl S o] &ake] wuksITE. Wk FR1 A7) & AlF AFAE 23T &
1 A7F o watalglth. A7) g9lo] 150 ml7b HEE 33 R4S Frbaa
T &7l B2 F, 180 T 2XollA 24 Az st £ FAAST. o]F AAE

o T
S T
S} derEE FE8] AT ¥, 60 T 2= Ax H 550 T 2&clA 443 &4
1 -
=

e 3. £E S T3 v F7]9 By Aol Evfj AJ=(Ce0,)

K
T
o
o
o
i
o
m

g o]E dA}slo| =g o] E(Praseodymium nitrate hexahydrate, Sigma Aldrich)E AF&3}A
]
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