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Extraction of Nickel ion with
Halogen substituted alkylcarbonyl-N-phenylhydroxylamine

Kiyoshi Fujit and Yayoi OKUDA
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Abstract

N-Pentanoyl-N-phenylhydroxylamine (PPHA) and its halogen substituted derivatives, N-5-
Chloropentanoyl-N-phenylhydroxylamine (5CI-PPHA) and N-5-Bromopentanoyl-N-phenylhydroxylamine
(5Br-PPHA) were synthesized for use in nickel extraction. The distribution ratio for nickel between
aqueous and carbon tetrachloride phases was examined as a function of pH. From the result of log Dy
vs. pH plots, the form of extracted species were estimated as MLy, or MLy(HL), which seems to be
same as the form of the complex with N-Hexyldecanoyl-N-phenylhydroxylamine(HDPHA). The pH; 5 of
nickel were 6.39, 6.60 and 6.95 for 5Br-PPHA, 5CI-PPHA and PPHA respectively. Halogen substituted
PPHA can extract nickel at lower pH compare to PPHA.

It seems that a difference of extraction behavior is due to a change of Kp, is not for -I effect of
halogen. Change of Kp is caused not only by increasing of molar volume but also for decreasing of
solubility in carbon tetrachloride.

Key Words : Halogen, N-Alkylcarbonyl-N-phenylhydroxylamine, Nickel, Extraction, N-Pentanoyl-NV- phenylhydro-
xylamine, N-5-Chloropentanoyl-N-phenylhydroxylamine, N-5-Bromopentanoyl-M-phenylhydroxylamine
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Table 1 Melting point and Recovery for
the synthesized PPHA derivatives

m.p./C  Recovery %
PPHA 71 79
5CI-PPHA 77 75
5Br-PPHA 79~82 43

HHHH
5Br-PPHA

Fig.1 PPHA and its halogenated derivatives

2. 3 HhHBME

Zo N4+ &1.7%x10 Smoldm 3 TE &,
WEBF MUY AICE DA+ VEREA0. Imoldm ~3
L, BREBEBLIUHEBEAKBILF MY AT
pH %3 L 72K EH00.025dm3 % 7 70~ ¥ —
VAF0.06dm® 5 &8I L Y, T HhiZ RPHA
&t LR FE0.025dm> 2 N 2, F#FIC
ET 5T T0REIRE 9 L72(25C). 305 HEHE
%, BEFREEICL ) KEFo=y FVIBEL R
EL, WENEZ»SEBHETOBREZELT
Zy X VOSEL Dy 2RO, F2ERD DKM
O pH ZREL, ThZFEaREo pH & L7z,

% 3, 5CI-PPHA 3 & U'5Br-PPHA 13T
H B IEALRFENOEHEH PPHA L D HEW
720, REEEE5x10 M & LTI Z21T o720
AEBHETOREBEOXNNMNIEROSEL L ERE
AT HDOT, PPHA %1tid> RPHA & %)
rRBETLIHEAE, REORXGTRAERE
1x1072M OB ITHRE LSRRk 2 EH L TH
WwWahbZ eIl



NOFUBEBBRTVENANVEZNV-N-7 2=V FOF I LTI V2L b=y 7y VoEEmE 85

3. BREBE

3. 1 &EA# > OHETE
nfio&BA 4+ 2 M EETE, FL—F
AEHL X 2HBo2IS IR0 X 9 12k
5o 122 LABMICITEEERO A S R,
KHEFOTEMLEREIZ M TH 5 EIRET 50
RFD (o) IBRMEROILFEEE LT,

M™+ (m+n)HLy=ML, (HL) m,o+nH* -+++(1)

CORIBDEHEEHTH LB EHR Ky 12XD
XI5,

K. = ML (HL) o [H]"
ex [Mn+] [HL] ;m+n)

CHIZHB b b E L ORIEOFHERTE
FTIENTED, Tibb,

CIZTKIIHAEORMBEEEH, KplKoIRAEB
IUSKROSEEY, B, 3EAOEERERT
Hb, TLEBOSEL DU, REDSWRD
IIICEHEEINS,

_ ML, (HL)l,
[M™]

X(2), Wr6
logDy=log Kex+ (m+n)log[HL]o+npH--+(5)

ARHEFORREBELZ —EICHRD, 40 pH
CBIZEBOSELRE 7Oy bT5E, KED
KO AT Oy MIGELEA) OEBE &
D, ZOEEHD L nOEIRD SN B,

F - AEEIERQ), Q)BLU0WE Y RDE ST
KT ENTE,

DM ............................. (4)

[HL]5 _ KoK, [HLI;
1 K HT

CORI YEHRDOHEE KT 5 FRIBITDWT
DEREZTITENTE 5,

Dy = Kex

3. 2 NOFCEANREOERBEICRITHE
5CI-PPHA 3 X U'5Br-PPHA o &4k e~
DEREE, "oy % E&F %\ PPHA ICHE
LTI&L, 25CTid1x1072M DEEOBEIIZHA
BTELahol. NaF U 2EBATHILET, R

EOEBHE~NOBHBEXETTL2EHRIZ
ACI-BPHAV Ch A bh B, Zhig oy vl
ATHZERZ Lo TREOBENE T Y, EHENE
DBEETH HIERFICHT H2BMEIMETL
= EDRREEZOND, KM T 5 IBHRE
DELIIAREERZBE L TIIBEBB IRV, G
HOBELIBICBAREIETLLTFTHENS,
SEROBHBREDREOZNEFAEOER Z/RTIE
TTHY, o THREBILDESH»SIX, Ny
VEARREBIVEKOSREREZET SRS
LEzZz6N5,
IERNEBERIC LS, SEERITHED L%
BOENRLEBHRINTG A= —oFHTHI L
NTEL, ERERIZIOVTONRT A—F — 3R
HTH DD, W OPDOBHREIZOVWTRSERE
BICRIZTEIRESRD SN TWB, B AR
BOSEEROLONHEIX, EFET0.39, BE
Ti0.60YTH Y, "uFr L EEALLRED
Ko ldWwIFhd K& b LFHEh, 5F5F%E
2 HIERITRLBRENETICL 25EE
DRV L ZHEOFKERIE LN,
AELEROSEEROMICIZ, £€BAF VD
EEEZMDLT, —RICRD L ZBEBEIED LD,

logKDM =n log Kp eeere soveesennnniininannnin, (7)

COMBREROGIRAT S &
Du=K)B.[HLly/[H*]" &%), HFEEROE(L
BAEREICIEHEVEEERIZEEVED VR
b0 LBLIYFVVICLBERAF DO pH
WHRGBEEICEI > TREZAY DL 512, EBO
R TRATNDOBERAREE IR Y L2, KR
DR TIIBEEIC T 2 BRI ORI, #HHER
WCHEBLTWAEEZOLNS,

3. 3 PPHABKLUZOFEGFICEZ=v SN
DO

FBMHPORERE[HL] , 21x10°2M & &
5ELHICLTHEA?DpH THIHZT\, =v 7L
DB DO EEEZ pHIZW L TFay b L
7R R % Fig.212, $7- PPHA RF#Efh%» St
HADORPHA WL By Xy VOSEREO 7Oy
MZDoWT, BR/PAZREICL ) EIREHROME X
(n) &M pH (pHy,/0) 2 KO 724 F % Table2
IZRT,

A THW/ PPHA BX U2 u b v
HTIE, nidvwThogddbssle2tiny,
&R BT A 4+ DOlh HD-PHA OBE L FH



86 ENMBMIERSFEMERLESER T

2 T T I
SBr.PPHA 5CI-PPHA
1 = -
QE
) 0 7
S PPHA
-1 F -
_2 1 1
6 7 8 9 10

pH

Fig.2 log Dy vs. pH plots for the extraction of
Nickel with PPHA derivatives and CCl,
[NiZ]=1.7X10"°M, ¥ =0.1(NaNO3)
[HL]p=1.0X10"2M
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Table 2 Equilibrium data for the extraction of
Nickel with RPHA derivatives

Extracted
species

n pH,/,

PPHA 1.92 6.94
5CI-PPHA  1.90 6.64

5Br-PPHA  1.92 6.38

OPHA™ 3.18 6.77 NiL,

HDPHA 1.89 7.86  NiL,(HL)
DPPHA 0.99 8.93

n : Slope of logD,, vs. pH plot,

pH,,, . pH of half extraction

OPHA : N-Octanoyl- N-phenylhydroxylamine

HDPHA . N-Hexyldecanoyl-N-phenylhydroxylamine
DPPHA . N-Dimetylpropanoy!l-N-phenylhydroxylamine
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Fig.3 log Dy vs. pH plots for the extraction of
Nickel with RPHA derivatives and CCly
[Ni?*]=1.7X10"°M, H =0.1(NaNO3)
[HL]=1.0X10"2M
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