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Extraction of Cerium(IV) Nitrate by Butyl
Phosphate'®

By James C. Warph

The extraction of inorganic compounds by or-
ganic solvents sometimes affords a unique method
for rapidly and easily separating compounds of
certain metals from common imipurities. Well-
known examples include the characteristic extrac-

* tion of iron(I1I) chloride and the chlorides of a

few other metals by ether, the extraction of uranyl
nitrate by ether, the extraction of silver perchlo-
rate by toluene,?® and more recently the extraction
of thorium nitrate by methyl isobutyl ketone and
other solvents.? The extraction of cerium(IV) ni-
trate by ether was employed by Imre,* who ob-
served that the solvent was attacked, generating
heat and necessitating cooling, and that high ni-
tric acid concentrations were required for efficient
extraction. Pure ceria, however, could be pro-
duced.

A number of solvents expected to be resistant
to the strong oxidizing action of cerium(IV) nitrate
were tested, and mitromethane and tri-n-butyl
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Extraction of Cerium (IV)
Nitrate by Butyl Phosphate
By James C. Warf

J. Amer. Chem. Soc. 1949, 71
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Recycling is a way
to save natural resources

Recycling allows the reuse of the energy still contained within used fuel,
saving up to 25% of natural Uranium

BT
Pu

1
ERU fuel
(Recycled

Pu240
23-26%

Uranium

8 used UOX fuels

(Mix of
Plutonium

1 gram of Plutonium or
100 grams of Uranium

supply more energy
than one ton of oil.

ATOMS FOR THE FUTURE—p.14

MOX fuel

and Uranium)
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Pu240
>32%

A

55



HESEE Eg HI5H DREE

. JE\%j,J%Ei%ﬁ*ﬁtﬁ&iﬁ@gh\ﬂﬂﬁuéh%ﬂﬁiﬂ?t
= IEDFTHORMRDIFELRTEL

o IFHIPUlITE-TZWNMEDRAEDEESTE(TIL

HY—TILERBTSUNEBRNEETTEE - ER

f%éh\h‘ﬁﬁés FEILBREPOPUDIFLNEE ')Té
V)

s SRIBIEFYAIILERICRITTENDHEIEBE(E

f=137 71D ;& Fetc)

o 20054 R FABERAM LD RS ETRE AR

EDMIBFRRET1ZEDT HH

« 2018 FEMNHAMBEXREICAITTEZEFEIT HH

56



JTILh=D Ly

\\—s

\TD_/

A

201 5EMFFRTD TILY—TILERIEE
RFAREFMODERER=E NFBEHDIEFNIF
=5 = ¥ h/ ¥ B Hh/
REMAT PE E KW RF 4P N KW
BFEER 3 207| [%B3FEF 1 118
HERFHHEEM 1 110 | H3E4F 1 89
ZIIRFHREE 3 2174| |B#R281F 1 82
*E%%:%¥ﬂ%'§éﬁﬁ 4 440 ‘%‘;‘E31 4-,'='7—1J;E 2 174
RBE_XER 1 10| |xmazim 1 137
FRUE X PR F ) FEEFR 7 8212 | amym | 4ERS p
EMETNREF (3-554) | 9 361.7| [XNSEF i DAy
SERFHEER 2 189.8| [H3EF 1 912 HEE
HEREH (25 1 116 EIl 8| 7504 > #J4t/y
EXEFKEMR(35H) 1 82.6| |XKMHE 1 138.3
KERFEER 4 471 B2 o| sss7|~> 955ty
EURFER 4 339.2
%ﬁ%%ﬁ%%ﬁﬁ(Z%*ﬁ) 1 82
FRAREEM 3 202.2 . o
LERFNEEH 2458 | 3 2919 * IRNTODIINH—X
NIRRT HHER 2 178 I ILOEIRTENILE
AL 1 08| EAFTAK R5400~500k> @
& 44 4248 FRIEE=E HIECE RN E Pu
LA ERCE 43 4220 > $9840t/y Sl =
BRE_ZBRCAE | 30 |  3780] > #7501y DNFVRIFEND

57



RIAMY A ILEFRLES

« [O—<F—HICLTHELT IELSIEENSSHLL, &0

ODTHEMETHERDRVNEETHS

¢ COXIITERTERBUICERVWFERZET SOZ., !

ARV PEAMIARY  ERRBUR R VICEICSHO S, EDRE
SMoDBIUNFFELELLEVSRXE, FFSOMIGRESHR
DB REFMNTEFBEREMREIT . KEHEENEL

o LAML.ZDFEEF. BRRICIXZKEFTHEFEBLIIMNDE
0)@@%%‘?@%@17%%3( Ih-5EHEREEREZ

RITCE. ZOREFSOHRALYEIFRHBRIZEKYKEL
B A

« FNEEZHNSEAE=OICIE. EDWE=SHETE. TnE
EINTOIRBIEXEEZEDRIVEEETLRAIZAICER

DEENAR ML




Q: [RFABER., EITHRH T A VIV EEDHSDIZTE

A:

%IRRT A IV D REER

BIF ElE A

[T

TIM?

BEFHEHS B DE CRFHEE~NDERELIZITNILREF .

ELIZEB YA DILITESHONTEL, [RRITFEERIZ104E, EEx
[Z40~50% ., [ -EIFIZ30~40FEI M5, TORMICEEN

EHAEITIESOFELWDLEWAR))LF—IL-ETJCEARE)

- BARGEIFETEMAMAELLEFY ., RIEDQERERANLEAH>TLVE

Yo TTVARATRBMGAVILAERGZEB IR T M ?

DOV RATIIRRE T A ILEEDHDERD=-FNL, —EL0H

EDERS=TENLEL, FDT=0 . HITH B BT N ET HE5(HE
Y. EEIEDOEBIZA-TWS, BARLFIZZEBEEIZEL
F=OTIXGELD, RTITBALEB THFIIVVWIGE(FE=5-EYD
|J—AREVAEItt &)

(R E A9, 752 A TIEIH26.1.9580 A FriElECE

i

59



—ERKDIVTFDES

e 1956%F . [E—VBRITEALTKEDHEFRE/ \/\—MI, thEFH
[CR-IEBERFOBEZIXIERETHY. RODAELEOFRTIE—BEED
WASHBMBETHEWLWRLESNTLEIELVDELVOEESEZHRL, AFEIZKSD
IERRFBEDZEZXZIRVVEHOPO—FRKDTYFDEILIIZHIZ 1=

CONSUMPTION (10™ kWH/yr)

-5000

M. King Hubbert
(1903 - 1989)

1

0 (Present)
TIME (years)

+5000

The rise and fall of the world’s rate of consumption of fossil-fuel resources is like the flame of one

match in the long night—a delta function in the darkness.
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