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2 9k sodium amideol| 2]& methylpropyl ketone} ethyl acetate®] uk-&o 2 2, 4-heptadione(o]3t 24HTD)<S A
sbx, FSRE2EF Foliste] Cu(ll) 9] 4vi3E AyogRe £33y o $5345 SA4S 239t £259 Cu(ll)
o) =St Aoz e 24HTDS ZwhAlSel aj2]#4, 24HTDe} Cu #3329 AR A, BujASs 2 2853
FEAT & F3n FE2VFE 798k 24HTDe] 9@ Cu(l)¢ 2 2o 1:29 ¥eql CuR,gon,
24HTD-2R 220 98 Cu(l) 9 £ 27] $345 & R=k[HRI([Cu*]/[H*])"°2 ZA=ch

Abstract: 2, 4—Heptadione(abbreviated to 24HTD) was synthesized from methylpropy! ketone and ethyl acetate with
sodium amide, and the equilibrium and the kinetic characteristics of copper extraction by 24HTD—chloroform were inves-
tigated. Equilibrium constants such as the dissociation constant and the distribution coefficient of 24HTD and the stabili-
ty constant of the 24HTD-Cu chelate were evaluated from the spectrophotometry, and the overall equilibrium constant
of the extraction was also determined. The extracted species of the 24HTD-Cu chelate was found to be CuR, and the ini-
tial rate of the extraction of copper by 24HTD in chloroform was expressed by Ry=k[ HR]([Cu?*}/ [H*].0s

LM B 5 30 25 AgHE 34 F2AE 47
ool 2 gAsht Bol: wg4olol} sz,

FEAG 47) 8ol o $49 FE 4o A AT BA T g Ay 2
322 49 A% 3 A7) 359 ABEA 9B ohel 23555} 224 walol Yut 59 39
Afseh 54 H¥e) A B BHed #A A AZAL BIeel Yk ol 2AE BE
Sol £3449) 2217199 bz R4S gl 8 & A FolA Ashdeln AaAe] E & Adol
3 9} E &4 9 3htel p-diketoneA FEA| o= ace-

672



2, 4-Heptadioneol] £]&F Cu(11)9] &miF£54 673

tylacetone(AA), benzoylacetone(BA), hexafluo-
roacetylacetone(HFA) % thenoyltrifluoroacetone
(TTA) 5 o2 57} don, of o&d 7F
1*4 £y F2EE A7 2 old "lAE
ozte} &4 Adal #4, ARE FE2A AL
ge Ar[1-18]7} 1;511 dct.
Liljenzin % [1]& AA¢] 23 Cu ¥ Z
doziE A% AYLS
stglom, Adachi 5 [2]&
o Cusl 2E7YAYe
) FEdAY FYATE AAs, Kondo &
[3]% BAd| 9& Cu® Z=24H w7k 139
Adglo|e PSS F459AR & FAvds A
3}1, o|ZRE FE7|F ¥ —’7‘—%%‘- £ ARHA
st Komatsu. § [4, 5]& %9 F-diketone
*} ?'L Fe(1I) ‘%-l Ga(ll)F& A ] FE45o o
1% satge) GFs AR EAE A
oo, Sekines [6, 7] TTAd| 2 Fe(ll) %
Be(11)¢] %24 &2 #3558 ulT A7-5ho]
245 35 9 F&4 Fxdd vdEby, £a
ol Lol ke A FAFE A
oldell SER HAio FEo g 7AF 5
diketone#] 2 Ao ¥5&A[8], Li Nad] #&
glo] t& f-diketones} 4 F71Ake EF %
Aol 9ERH 12[9] % TIH FEAA A
[10] & && AF[11-18)7F Ry Qirt.

e} % FEAEAS] AWF fdiketones]
2, 4-heptadione®]] 2)gF %% oFLE ofx M Fo]
AR @t mEtA E Ao A fdiketone
Aol 2, 4-heptadione(e}s} 24HTD) o] ZF& %4
249 7H54E ZAES 7] ¢ sodium amided]
2]&t methylpropyl ketones} ethyl acetate2] uh-g-o
2 24HTDE #Asted, 34 Frwo =iy 3=
A9 BoAS, dP9F 5& Ton, 22EET
£ 3lo Cugl #2& A& &8 Cu<chelated] ot
A= 4%, BiAS 8 B2 22 3994E 79
itk

olZ¥H #% H5E

olﬂ N 1:1

o]
P
o

Fl

r2 @ do ; o

Of

o 4
M2,

b

fh mlo oln

AAst] & 7|75 F
=3} acetyl acetonedl] 9Jgh ZAz}e} wlw, mFs}
dom, 22450 vX= pH, 54 9 F%
E 59 9%E AEs A 2 FF 4%
R .

2. A

o

1. £8H9 &4

ketone© 2 4] methylpropyl ketone(¢]3} MPK)
S, ester24] ethyl acetate® A}23}o sodium
amideo] 2]&+ Claisendb-g-0 2 t}-&3} 7to] 474
B-diketone 224 ol 24HTDE &Adsladri[12,13].

$e 7dg wuty], 2 A, ArhE A o &
F 4247F 338 47 Fehazed 400mle T4
o2& F8tx, ZukstHA 1molel sodium
amided A4 71g ohg AAE H=hde] 10T
o]3le] 25 & GAjatd 1 5 mol ¢} MPK& 30+
Zolol] 7pslz 2087 uksk & 1 mole ethyl ac-
etateE 200mle] of 2ol l~°ﬂ =9l GHL AA3F
F4shaieh.

25CE 7b&ste 247k mub uked & AAE

Aol 100mle] £F4E sletx, HCIR F33 o

e 25S Fejste JH FU7R A Fdstd

1/4 Axo HIz 53 F, 2 599 vue

& Jlstgnh. M ® w5k FRgel 24 1

F3HE 88gS &afiste] 919 vste &l sigte
1

24 24HTD9 Cuds 91, o|F 24417 37 8
Astgdek. A4 Cuds o3, FA3 200ml]
g ez A4ES A3 AAS o5 A o
Fatod 40T oA Axsr

A Azx" 24HTD-Cudd 50g< 200mie] o]
2o EAMgH obg 500mle] 10% At 5 ¢og 7}
slo] s walsle] WAL L8A17 F oH 2%
o Bajzle] ¥4 Na,SO,2 AZxstx, 18mHgol Al
T FRsbd 73~75CY FEE Aoy
24HTDE A9lom, 94 #4373} AgRgHAo
BE Cuyl 2 24HTDS 72%& salslgirt.

[P

2. FEYYLE

#4408 24HTDY 24 3
E3t7) sist] o5t 2ol
t.

F2A BB ==t A T 9t 1
x107mol/ ¢ o] ¥4 24HTDS] FREZEFE
100mlgh 1x107*mol/ ¢ ¢} Cu(II)54-<4 100mlE
2% 25T, pH=4 o4 44 axk7)2 Jds| 2
23 F A mE £7149 44 Cus

A3 A3 32 A7 408 U 29

FAZAY TS A
FEHILTE Pdd

Kl
=2
=

1
-‘lN' N{N

J. of Korean Ind. & Eng. Chemistry, Vol.4, No. 4, 1993



674 Az - A7A -

$e & 4 AU 3L AP FEe 292
4 e 242 deshe Agalsish.

7Z+Z 2w o 24HTDe 22X &4 100mle}t
0.IN NaClg o} 7 w7} 2A4% Cus49 100ml
25ColA 2412 e Wb £ P 94
972 § A Beistel 7 4e] 24HTDS Cu
=% 2439tk 55 4714 39 Cups: 4
23 f714 A& S0mlE #3te IN HCls
2 1A% 4358 F o) F 4L 2ol
o CusEd 54%ozH Fadon, 45
%239 pHell4 24HTD%¥ = 4.85x107°~1x107?
mol/f?, Cusk 25%X107°~1x107%mol/ ¢ &) %
Wejol4 Agaan.

of Mr

ox
o o

L o

L o o

Al

r°“

o -
2,

TR

\

x- 4 op
o

i

% pH, 224 55 9 27 Cu(ID3E o
kel FEEEAUL ek, 22U THE 4
% f714el Cups Wale 34, 32223
o 3h9) 24HTDe o Cu(ll) $24 #%

APy

F7147F A& AHAo] 3322 dA3}
T &2 gz dAs=e Cu(ll) ¥
S8 A §714E, 47 150mlA F
S F&34ed, FE225E 25T, pHE
4~7, FEA HxE 2.0x107*~4.0x10mol/ ¢,
Cu(Il) 5= 53x107°~1.0x10™*mol/ ¢ &) 9]
A Agstez, wiEEE AW g% e
FHo FurEE 24 150rpme 2 JAsA o).

24 M2 Y 5T £

Ale¥o 2= methylpropyl ketone(Fluka Chemi-
cals), sodium amide(Aldrich Chemical Co.), 228
ZEZ (Junset Chemicals), A o 2(dBHE) 2
acetyl acetone(Katayama Chemicals) 5& &3 4]
kS, 24 72 (Yakuri Chemicals), diethyl ether
(Showa Chemicals), ethyl acetate(Junsei Chemi-
cals)9} .99 AoFe 15 AJokg o2 AF4-3}g]
v, 2349 YUY 4009 e HANTE
%7)(Yamato, REAT) 2 ZWhA|7lon, 49 25
A a4 7)(Carlo Erba, EA1108) 9 ki)
B4 7] (Hewlett Packerd, HP5890-11)& A}&3}
7 243 e F23 gadabsld.

7t ARl A FEAY FEE A 23

e

433, A 44 A 435, 1993

& - ubabs - ub g

A{(Cecil 594)E, Cus =t YAFZ5EF 4 (Varian,
SpectrAA-30)% AHg3td A7 FAS
24HTDE $7149 & 1.6x107'mol/ ¢, FA+9
5% 7x107mol/0 olake) WA 77 268,
270nme] Ao FFEe} FEzbe] AARA}
Az, o) 5= olstel WA H4ste] Az
9 =& A4
3. g1 ¢ na
3. 1. F&H 9 &4y

A%% p-diketoneA] A ole FZARZA sodi-
um amideol] ¢]& methylpropyl ketones} ethyl ace-
tate7te] F¥ubgowie P48 24HTD-Cusds
24HTDY] %A 4 33tx F+2E 448

BPRA|2 B3 A3 Table 1 9 Fig. 13
7o} vyt

Table 104 o 4 ko] §A= 24HTD-Cud
o] 2Ae Cust 24HTDS FAw|E 1:28kx 7}
g A A9t 24HTD-Cud o] 484 s @&

A7) 4 A

Table 1. Results of Elemental Analysis for 24HTD-
Cu Salt and 24HTD

24HTD-Cu salt 24HTD
element| measured | calculated | measured | calculated
(wt%) (wt%) (wt%) (wt%)

C 52.62 52.82 65.80 65.62
H 6.99 6.93 9.46 9.38
0 19.65 20.12 24.74 25.00
Cu 20.74 20.13 — -
total 100 100 100 100
Scan 216(5.664min) : 24HTD
Abundance
138
8000 s
85
60001
99
4000 4
2000 4
0 ul 37173 2w 247 287
M/Z -> 50 100 150 200 250 300,

Fig. 1. GC/MSD spectra of 24HTD.
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Table 2. Equilibrium Constants Measured in This
Work
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Fig. 10. Effects of initial Cu concentrations on the
rate of extraction.
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Fig. 11. Effects of 24HDT concentrations on the
rate of Cu extraction.
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Fig. 12. Effects of the concentrations of hydrogen

ion on the rate of Cu extraction.
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Fig. 13. Rate constant for the Cu extraction.
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NOMENCLATURE
A . absorbance[ — ]
a, b, ¢ : orders of extraction rate[ — ]

Ccu, Cur : concentrations of copper and extractant

[mol/ ¢ ]

. distribution ratio[ — ]

HR, HR : extractants in aqueous phase and organic

Kl’ KZ

phase
. stability constants of the 1st and 2nd Cu-
chelates[ £ /mol]

Ki

681

. dissociation constant of extractant

[mol/ ¢ ]

K - overall equilibrium constant of extraction

Ry

[-]

: distribution coefficients of Cu—chelate and
extractant] — |

: initial rate constant of extraction
[ ¢ /esec]

. thickness of UV cell[cm]

. initial rate of extraction[mol/crisec ]

R- . extractant anion

= x «-

EHRy ER™+

Ecur+

. extraction time[sec]

. interfacial area between aqueous and
organic phases{ crf |

. constants defined in eq.(13).

<<

. volumes of aqueous and organic phases
[cm*]

molecular extinction coefficients of
extractant and its ion[ cnf/mol ]

. molecular extinction coefficient of chelate

[cnf/mol ]
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