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Abstract—Two kinds of alkyl B-diketones were synthesized from ketone and ester with sodium amide.
The characteristics of extraction equilibria of copper by B-diketones diluted with chloroform were investigated.
The dissociation constant and the distribution coefficient of 8-diketones were determined by spectrophotomet-
ric measurements. The stability constant and the distribution coefficient of copper complex, and the equilib-
rium constant in the extraction of copper were also determined. The extracted species of copper complex
was found to be CuR, with the equilibrium reaction of Cu?' +2HR=CuR,+ 2H". With increasing the length
of carbon chain of alkyl B-diketones, the dissociation constant and the distribution coefficient of 8-diketones
were decreased, while the stability constant and the distribution coefficient of copper complex increased.
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Table 1. Results of elemental analysis of 24HXD, 3SHTD and their Cu salts

24HXD-Cu salt 35HTD-Cu salt 24HXD 35HTD
Element Measured Cal. Measured Cal. Measured Cal. Measured Cal.
(wt%) (Wt%) (Wt%) (Wt%) (Wt%) (wt%) (wt%) (Wt%)
C 49.78 49.66 53.02 52.83 63.08 63.16 65.78 65.62
H 6.17 6.21 6.89 6.92 8.87 8.77 951 9.38
0 2221 22.07 20.08 20.13 28.05 28.07 2471 25.00
Cu 21.84 22.06 20.01 20.12 - - - -
Total 100 100 100 100 100 100 100 100
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Fig. 3. The changes of absorbance of 24HXD and 35HTD
in aqueous solutions with pH.
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Fig. 4. log((TR™]/[HR]) vs. pH for 24HXD and 35HTD
in aqueous solution.
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Table 2. Equilibrium constants for the extraction of copper by AA, 24HXD and 35HTD in chloroform

HR K, x10° Kax 100 K, X108 K;x10"8 K, X102 K. X 104
(-) (mol/l} (//mol) ({//mol) (-) (-)

AA 417 10.5 2.10 0.6 25 6.3

24HXD 14.1 3.16 343 1.0 4.0 28

35HTD 339 112 9.00 84 46 0.5

log D=logK.+2log((HRI/[H*]) (16) 2 2 8S o ook £ K, =KKK.(KK)?o| 22

[(HRI/[H*]7} =24 4] (15)%& 4] (AN E =}
D=K, ”

waha log([HRI/[H*]) o we logDE A8}
[HRY/[H*]gko] ke 3ol s 4] (16)el] & 7
£7] 211 Ao AYstng Ao g Ve FEYIA
T KB 78 F 9o, [HRY/[H' 17} & oddelde
AL (D wel F2]o Fuljulrl AR BE o] we
+uiv] DEXE F& oA K, & 7€ 5 Utk

dA FFE 1X10 mol/lg} 243 $40]2 &
slol 4] 1X102mol/l Ex9} 24HXD¢} 35HTDS] =
22X E §d o7 FeY & HYAUYoZHEH
2] Fufulel] mixl= pHO| 4%F& ZA3lw, 1 AHE
(HRI/[H*]el w2 Euju)2 =A% 23} Fig 82
eyt

[(HRY/[H*]7} 2t g Qo2 F FEAe o s}ed
25 71%717F 220 A4Ale] dYste A (16)¢] & b
F2& o4 7 Uk o)A F FE2A A% 7y
FZA #&5+= #3EE 78] o diketoneo] 1:2<)
CuR.3S EAsle Ao 24, 24HXDS} 35HTDS
$A4 Ao A2 Cudd] =Av] gl AFx dX)3}
2 9la, =§ 21[9,10]9 6-methyl-2,4-heptadione
7} AA % 2,4-heptadioned]] W g} Az}ele A o x]3}e]
B-diketoneo] FZEZIXE Hdol o7t ]2 FEA
%2z 33132 CuR3o2 A8 4 Addr) A9
AU 2 HE & YA K& 78 23} 24HXD 9
S+ 28X10742, 35HTDS A%+ 50X107°2 o
o] zich

Fig. 8¢l 41 [HRY/[H*]7} 2 A& a9 &
winl7t dAsted A (17)0] 58S o 5 oz, 4A
Foju|25E @& F& A2 24HXDe] 3}
o= 4.0X10% 35HTDe] tfsld+= 4.6X1022 vieht
AB[10]9) AAe 3t gk 25X 1073 v]wstd 2ohx|
ol glovt ’addrt e E 35 PiATe
AA<24HXD<35HTDS] &0 2 o7t Z7bshadr).

ol ZAFMIZHE Fg FEUELE 4] (6)22 EA|
3, 3234832 CuR o1 32717 4 (1)-(5)

an

et H32A mi2E 1994 48

of WA N FH 4EL ol gete] 24HXD 2 35

HTDe ojat 729 23 Aelo]E 4 44 K2

A A A3t 77k 1.0X10° 2 84X 108 //mol & doH

o,

o4 AP A Y DRV FLLEE o)t

AA, 24HXD 3 35HTDe| o3t F2lo] 33 Agas
£ Table 25} o] Sefsgick.

a4 £

ZHo|E FE A 24 24-hexadione(24HXD) 3} 3,5-
heptadione(35HTD) & § 43l FR2EE §vfdlol
Tele & HYANYE Ptz 5o 4 B-dike-
toned] AHo|E FZalo] 23 & HIo vlw 1
A28 g g HES Aok

(1) %% &2Ho7¥e 24HXD ¢ 35HTD9 &
WA geb e des Fala, FEAEe RulA e
SR= g 72 FEkeddh

(2) 24HXD 2 35HTD-Z222 X Z4)] 29§ 89
F2A 32 2o CuR¥oly, 3% HYATE
7bzt 28X 1074, 50X 10" %] gich.

(3) &7 B-diketoneA| Z#Ho|E FZAH Y F
5 Aol 23 Feje] &AL )33 o
T A

Z= 3
by

HR=HR, K,=[HR]/(HR]
HR=H"+R", K,=[H*J[R"J/[HR]

Cu**+R =CuR",
CuR*+R™ =CuR,,
CURzzmz,

Ki=[CuR*J/[Cu®*][R _
K:;=[CuR.]/[R"][CuR"]
Kn= [Cﬁz]/[CuRz]

(4) 27 B-diketone] FZA|8) ZTZEE Lol
og Fejo] F&4 FEA Y vt Frle] wja)
B A et e e A, AHelEl Ax

45 8 23 BaASE 2718
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& d7E A A7 AA(FHAHE 90-



Alkyl p-Diketoneol <& Felo & ¥

03-00-09) 0.2 Fal gl A7 AR A =7}l ol
ZHab=guch

A :

ARBY|Z

absorbance [-]

Cc., Cug : total concentrations of copper and extractant

D :

[Cmol/l]
distribution ratio [-]

HR, HR : extractants in aqueous and organic phase

Kl, Kz:

stability constants of 1st and 2nd Cu-chelate
[{/mol]

. dissociation constant of extractant [mol//]
- overall equilibrium extraction constant [-]

distribution coefficients of Cu-chelate and ex-
tractant [-]

- thickness of UV cell [cm]
: extractant ion

: molecular extinction coefficients of extractant
and its ion [cm?/mol]

- molecular extinction coefficient of chelate [ cm?

/mol]

: initial state
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