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A trial of concentration of Iron(II), Nickel and Zinc ions
from aqueous solution by using a membrane filter

Kiyoshi FUJII and Yayoi OKUDA
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# (11)121,10-phenanthroline & @ % L — k|2 Tetraphenylborate # R $HZETA Y TFT T4V F—
g SR, = v 7 VB X U #E Diethyldithiocarbamic acid& ® ¥ L — M AVEBEHETR TDH - 7.
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VERRTE10mIF 2 8% (1) 1.9% 10°mol, = 4 v6.3x 10 mol, 4 TIE3.8x 10 mold e Fh X E &
MUFETH 5.

Abstract

This paper describes several experimental conditions for the concentration of trace of Iron Im .,
Nickel and Zinc ion from aqueous solution by using a nitroceluloce membrane filter as solid phase
extractant.

Iron (II) - 1,10-phenanthroline complex was captured onto a membrane filter with addition of
tetraphenylborate as a counter ion.

Both Nickel and Zinc chelates were able to collect on a membrane disc without counter ion, because
of no charge on their Diethyldithiocarbamate chelates.

Both Iron (II) and Nickel chelates were determined by UV-VIS spectrometry, and Zinc concentration
was measured by AAS.

1.9%10™ mol of Iron(II).6.3x107° mol of Nickel and 3.8x 1078 mol of Zinc are able to analyze
by the proposed method.

Key Words : Iron. Nickel, Zinc, Solid phase, Extraction, 1,10-phenanthroline,
Tetraphenylborate, Diethyldithiocarbamic acid

F R C IR R B OB T A AR ED
BERIE L D A%, RED L OTFHHZ ER
LI BZMTHATHY, E5ICHEEOHEHRY

1. &

KPP OWMERS % ERET DB, £ OHE, &

il

ERRELXMESEL-01Z, FORBFOBEM
= b7 A0S B S & SEERAE T 5 2 LA
VETHLH. ZOBEOSEERFEIE, BES
KR & SCRIER A OM, BIERICHAT
HiHREOKIILARDOOND.

VAR, BRI 2 A - FEA OB SR F
BIzowTORENE L AsnTws Y F

* #1E WHETEH
wx DY WHE TR

HWOBWVIRHEEZBLIZLLBRHTHLHLEE
Abhb.
HOSVARE LAY TS5 v 74 Vo —Hitk
HiE, B GZ2EMER - 2VEARELTT 4
VF—I1ZHE Lok, T Ty RIS
HOEBBED L WVIIERICL DEBEML, R TH
GAEEIILVEETHLDTHS.

ERA G VEMETIHE, B4 XL M
LN S, a2 S LSl E It
FHEERHTWEEEHCTESICEREDTREL



122 AN L ED S EMERLE TSI

%h. SEEANEME AT HEAE, Y REEN
DAFVERMTHZEICEDAF Uzt L
THEATREL % 555, A+ VL LT
THREDORMTRELFMHFIIHETII RV,

COFEIBIT HE NG EFEE 2 07
FyT74Ny—LOMEERLY S, FELTH
BYRLAT &S 2R & O JUR O BN R RN
THEYRAF U IHIOERFICLVEELEEZDS
N5, L72h o TARFBEILGEE L & FEE R
REEVHFTEDLZENS, £ DERBI L+ U~
DICHABIZBINT 5 Z LXK EICBNT
BOTERTHALLEDNS.

AFFECid, 1,10-phenanthroline (LT, phen)
B & U'Diethyldithiocarbamic acid (LLF, DDTC)
rHOKFO= vy, BB LO%K(D) [+ >
BAYT T YT ANY —HETHBEOH A DN
ZDOWTHRET LD THET 5.
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2.1 EELHRE

RO E (I Miliporett o= totro— 2
AT Z 0T ANY— (F4 27125 mm, 1L
%3 um) ZHHORFFRICESEL, KilEE 7
AL =¥ —% T, k% EHBRRERTA
BT LHETITo 2. WEITELD, 0.01 MAyEE
10ml ZE2MLTHEL, ZOHIEHIENZ
NER L b FTHATTI WA, pHEIZEICIE
W ERMEAM-30VEIpHA — % — 2 {iH L /-.
REBLUHEOWINARZ b VB X UWRED
MEIZIL, Variantt# Cary SERIEE 4L H14508
JEREEN 2, R WROE OB BE I %2 (2 1d Varian #
Spectr AA-400%Y T WE S RERT % v 72,

2.2 HE

EBA & VAR R RO R A
(1000 “g/ml) #FHMLCTHHALZ. Zofo
REITRTHBEOERMEZOT FHAL .
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Fe(II)-phen®#;&1%, 60 #8 F THFe (1)
7 G T 3R R R VA ISR K 1 2100 mlLZ AR
LzbozilfEmE L, ShZBAlE LT
15M e FaFI N7 3IViEAHl m, FL—F

R L L T1.5%x10°MD1,10-phenia ik 2.5 ml
W%, X507 v E= TR CpH5 I
L, M4+ REZIMZ %, »8HEET- 7.

DDTCH/ T, &)@ % & OB A i % Mk
T100 mUIHML - b oxRE @i e L, &
NIZpH#EEAI & LTI0 %7 T BKE TV E
ZYABWSml, TAFUOFIAELT2%
EDTAl mlZ Mz 7z%, 7TvE=T7K (1+1)
TpHZIREIZHMI L7z, 5 %DODDTCIAN 2 ml
EMA TR S, 2 5 FIE L TR % Bl
SER, APBEITVHEKE 74 VY —ICHHEL
oo ¥—=h—NELEOMATTTE, Thd A
VTG T AN — LT

2.3.2 SEADBRBLEER

T7O ¥ ey PERWTAY TS Y740
F—xwWHAL, MWES mmN50 ml Vial#g iz
BLZ, LESGCKHELT74 VY —DKRG %7
FEE FOHK, BRHBEE10 mlE EREM
RARTCAYT T 74 NE =L HIERE RN L.
B oBEE LT, Fe(lI)-phend & ¥
Ni-DDTC T % 2-Methoxyethanol (ML F, MC) ,
Zn-DDTCO 54 13N, N-Dimethylformamide (LA
T, DMF) # B/,

FeB X UNUI DWW T EMB %10 mmAEEL
MIZBL, RETS V72 0BE LTIRILARY
FIVE X BRI R TOREEZME L.
InlZ oW TREFROLEICL YV EEZ T /2.
ETNENTOER L RERPOEBE A 4+ VIBE
BReD7z.
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3.1 1,10-phenanthroline® AL 3 Fe(I)
14 OH%E
Fe(Il)-phenid EMEZ A3 5 KA DOAT
HbH1O, HBEMERTANA T Y ERNTSHZ
ETAYT I 74NV —ICHESNBEEZDS
ha?l | KETREFF L 2 EMMC B
T BIF 2 i £ %98 & h 72 Tetraphenylborate
(LLF, TPB) x4 4+ YiRIEL L THW .
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512 nm 2 BT % £ v kR B e ik
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Fig.1 Influence of counter ion added
to Recovery of Fe-phen complex.
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7.
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Fig.2 Influence of Solvent for the stability
of Fe-phen complex.

Fe=104 g, Counter ion=TPB, 1.8X109mol
pH=7, Solvent 10ml, A =512nm

EAI8 CTTHY, ZIRTORYFNIZIEAET
HEHIDT 4N —BERIZEIMCEHVWAZ L L
L7:. %3, DMFIZX 2 B0 EKN I AR T
H5.

3.1.4 pH&H&ES

KBHEIZBWTCFe(ll) 4+ ~ &phenk # E&
ISR X & 5 121X pHA2.5~9. 5D i T H
ME LAY, RETIEE SRk L TPBE
DA A UHEREThELDT, ERHEHT
BE e pHIAME L7, #BRE2™3ITRT.

pH3~8TIZIFEEAUTITI8 %L1 & %2 b KB
WRCTHORBpHHEHE L ZIT—HTHZ &b H
572 LHBOME TIdpHA~TICHA/IiTAZ & &
L72h%, EBRORFHISET 2861, KFEA 4
VICE BB AEEB L CpHERET H 2 LAY
WThHbH).
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Fig.3 Dependence of pH on the recovery
of Fe(Il)-phen complex.

Fe:10ug, Counter ion : TPB 1.8% 10 3mol
Solvent . 2-Methoxyethane 10ml
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Fig.4 Influence of diverce ion on
the determination of Fe(Il),
Fe . 10 g, Counter ion : TPB 1.8 X 10 3mol
pH : 4, Solvent . 2-Methoxyethanol 10ml
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3.1.,5 #EAFOEE

HNTTL, RTFVIL, (I BLOT ~
FBZTAAF VIOV THDOERII RITTHE S
MARIAEREZR4IIRT. 60 UEETOHDOEER
IZ2BWT, INVIIL, 05339 LBL0T7
Eow LA F UL, ENHT5000R F THEL R
Shdolz., TNITHLTH(D) A+ 1%, €L
HTI00fE L LA KT 5 L mflic EnEES
-z 7.

TPBA + Y% DA+ &4 F v ifztE
WT B0, B4+ rO%OFEEIETTPBOA
&KL, Fe(ll)-phenfifAnifith # 1 see &+
HUReEDH B, LaL, ERLIAF roR
FUWILAFe () -phen$f kO E R R IZHE L %
X, TPBORMELZHTILIZLDEEN
DB MTLIENTREELIONS.

3.1.6 BREg
PLEDOWMEHZ RS THREREZER L 7.
FR60 48 F TIZWIEEE & DI BT 70 1 R B4R A%
oz, MCHTOHFe(1)-phenflifko £ IV IK
FARE1210880 dm® mol™! cm™ ' CTH o 72, EIR
WOWIEED. 022 (EEBFEIS%) &bk ()i
B (GBRREIK) 131.9%107 MTH Y, RERR
100 mlA 5B 10 mIN10f5 e 21795 & LT,
HF K100 mIFF121.9% 1077 mold gkAsE& T i
IXERTHERDT, RFIL L DOHRKDHHITIC
FIHTEBEEZOND., SHIIEMHEEREHT
H5ZLLTHIRETH .

3.2 Diethyldithiocarbamic acidz F\'%
ZyTIVRUERA A DHEE

WHNZE V() -DDTCHERAHE S
TWBD, 2Mio&EA 4+ v THUIH A+ &R
RN TIHER L 25 E£2 N5 H
5, DDTCE1 : 2RIDEhZ T A= v T VB
XOTWEIZOWTOHMED T2 M T2 &
L7
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AT T 74N —2HOB8(), =y X VB XU A >~ DO HKA 125

FER LA, = Vids0 ugE <, mWsh
TI325 U8 F TIIEE L LGE & DI I3 AR
BB LENDE T EDbh o,

Ni-DDTC#E A D VWL E ¢ (325 nm) i
34800 dm® mol™ ecm ' TH o 7=, 10%5 1L HE % 17
HELT, BEHOENERE.022 (EBZEI5%)
Enbz v VIEE (K 136.3x10° MT
HH, FBAK100 miHi26.3x10° mold=v #
VAT BT H R BETERTRE 2 5.
JFFWNEEIC L B EREIT ) WEOSEA, WEE
0.05% 1. 2 % MR AE 13493.8x10° MTH 5.
1058 ME 2479 & L CEBI/K100 mIH123.8

108 molD SR A * VBB L ERATHETH 5.

3.3 EEFHE

THELFRHESL - THEICK & 2 EVRSEER
BOWREEFTHEEKOEEEZ, X075 74
Vo =T LR ER L CIOBEEEET 5 HE
MEEIrOERTH 5.

T, BPlotEz g&FEke LTHWIUL,
EFETOZRREIFCTEL0T, HifbEED
EEMBIIILTONE. LA L, BETWLESHH
EEREIRPMOBEICLIVEETLIEL D
B72OB D FIIZEESLETH .

3.4 ABEE

1.10-phenanthroline % A\ A Fe (11 ) Dl £ %
Tk, BHW 100 mld 72 H o TPBR M & 2F
2x107 mol% LH 5 &, A@IZET ZHEIA
BUZHER L7z, SHIEERIKRPIZHET B4 +
VIBEAKEVEE, TPBE 4B OLE % EK
ThHZD, ATy 74Ny —HHET Y R
CTEEZONAE. LHML, TPBIRIMEAS
1x10™ molBBE DAL, HEK100 mlod %58
WET DEEIE0M~10BETH ) +oBRET
HHEVZD.
DDTCEDHEIEZF L — FREZ DY DIIAKE
HTHy, itz 4 L sREOFEMOAET
HblH, KERABRELZHEFT LI LATWH
THHIEND, ZRORBADISOEBEDR
HATEETH 5.

4. ¥ B

KFOWEDOE, =X VBIVHEHA A+ %
ZNnZhphend 5 WIIDDTCE SR & &, =
VO —ZARX TS5 7407 —FHWCHE

M - RAEE T BEOHESRGORF 21T 7.
Fe(Il)-phen¥ L — MiE¥ A4 #+ > & LTCTBP%®
w4 52 & T, Ni-DDTCH & O°Zn-DDTC
L— b NEIFDOFFTCobOutNO—RRA VT T
TANYT—ICHETHIENTE . BRiZ60 ug
FT, = v IViIs0 ugE T, MERIZ25 HUEE T
%98 %Ll L DOIETHHETE /2.
EHNTHBOCCECELRITIHEDBHEEL LT
IEMCASE LT 5.,

AF U HREIC L 5 IRBRAERD L T IEA A
BEITKT 5. BERIBAEREET IUERE
100 mo A8z 1 5RETITZAS.
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