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8 9. Caleon carboxylic acid{2-hydroxy-I1-(2-hydroxy-4-sulfo-1-naphthylazo) -3-naphthoic
acid; CCA))E o] &2 @A 7t Dowex 1-X8 47 (CCA-Dowex 1-X8) 8} 2-methyl-8-hydroxyquinoline
(MHQ) & F{A7 Amberlite XAD-4 57 MHQ-XAD-49) & A& 7}7 vl A5 9l 2 (0O o} L
9 Be-FFd Ag3grt ol F A9 AL AR AAID o] I FFFE 2
act, MEH2Y F4E AIAID, Cadl) € Fe(lI)EE Ao AT FA4E pHE H3}147)
o zAsle A pHYHE AAeg), £ 4T EEQH} 23 %% %] YRS o)
Efs ol2oz ¥ FI-w235c. 353 FedlDe 239 Fdoz 4844 ¥ QAF32
Fry oz AFAt, 2AGTFY FedD) s} Fe(lll) o] 252 SP-Sephadex C-25 R 22 35
$}x, ferrozine 8% 3} 1% ascorbic acid—ferrozine 8¢ o2 Al L=lyof o3 AP o=
AL 2aF ¢ 949, £el3 Z o] &5 Fe(D-ferrozine F82 ¥4 51344l 562nmo] A
% Fewez APyl

ABSTRACT. Dowex 1-X8 resin ion exchanged with calcon carboxylic acid (CCA-Dowex 1-X8)
and 2-methyl-8-hydroxyquinoline(MHQ) impregnated-Amberlite XAD-4 resin(MHQ-XAD-4) were
examined for the separation and preconcentration of ferric ion from the various matrices. The
stabilities of these resins were investigated, and their capacities on ferric ion were also measured.
The effect of pH on the adsorption of ferric ion and matrix ions, such as AI(III}) and Ca(Il), was
investigated to determine the optimun pH ranges. Separation and preconcentration of iron in alum-
inium foil and mineral water samples were studied by elution method with these resin columns.
The recovered ions by 10m! of 2F nitric acid was determined by flame atomic spectrophotometry.
SP-Sephadex C-25 column was used to separate ferrous and ferric ion in mtneral water by stepwise
elution with ferrozine and 1% ascorbic acid—ferrozine solution. The concentrated and separated
each ion could be determined spectrophotometrically at the analytical wavelenth of Fe(II)~ferrozine
complex (562nm).
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ex 1-X8Lo]& ZHITAG Amberlite XAD-A4
A (XAD) ] FHAA MRS A=}
Fe(IID & %3z, WEyd 2 288 9 - A4
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2.4 H
2.1. HH7|7| ¥ 7|7

712 d o) & A %E, o) &-E0] 5-sulfosalicylic
acld, calcon carboxylic acid @ ferrozine &,
Fe(Il)~ferrozine % % Fe(IID)-sulfosalicylate
59 £42 Shimadzu UV-200 £33 A&
ARt E s, F50l 258 Perkin Elmer AAS
2380 9AFAFEAE 0] &3k A3

wAgel 23 F3E =437 A% AR
B AT FA4 o3l AEel SH-WA
Holz, L FFAPE A% ALgdE B
2 Sintered glass filter 7} 22 ¢4AE 0. 7cm,
Z0] 15em <) Pyrex & A48t 2, &3l A
43 A2 F5AsG G AE KMC-1303PZ
s agE g zoln},

2.2. £=K| Y Alef

¥ AFNA AHEE o] 2R TR = SP-Seph-
adex C-25(Pharmacia Fine Chemical, Sweden)!®
£, $ol€ 2¥UrAEE Dowex 1-X8, CI- ¥,
100~200 W4 &, =z o] nFTARE
Rohm and Haas 3] A}4] %<l Amberlite XAD-4
a7 (48-8071 1) & 27t Ab g3tk S0l &
H5A 9 vlo] 2 mBFRY AAE G0
et PPoz FYsigich

A o]E  Aekel ferrozine,
acid (5SSA), calcon carboxylic acid ¥ 3.5-
dinitrosalicylic acid & 25 SFA¢kes A

5-sulfosalicylic
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AR gz 2z AL e, 2-methyl-8-
hydroxy quinoline (MHQ)} % rochell §¢] &
g5} 9$ELRe Chelex 100 51771 HHA
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loroacetic acid—0. 2F-NaHCO,~0.2F NH;A &
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0.1F-A 4k £9¢) ¥o Ag3gen, FHTe
9% 258 AL Chelex-100 28 & F3AA
gol gz wEo Agaget
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2x107%F 225 0.025F HA 22 A1 EA
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3 Z2+,
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A 4 Qe 435 Faix, P E At §
234 &% 974 FHER LA oEH
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2.3.2. WdE0lE AlY-BEgsXd et S5
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oW 2§54 2 pH 2,59 §ho8 HAF
S 9 +A 3 £ 24 CCA & 2|2 Dowex I-
X8(100-200714) 3| (CCA-Dowex-1X8)2}
MHQ 7} 343 Amberlite XAD-4 2] (MHQ-
XAD-4) & #3845 d5er], olF A& ¢
AYS FF4 $42EA ¢FvlwsdF: E9
Ao Ageirtz JAHAonR o] F X
g @3le] Po] g W FF B FH0RE
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Table 1. Analytical wavelengths and molar absor-
ptivities of chelating agents in aqueous solution

Chelating agent ?E%{:;cga}h ﬂ?y‘_f{y?g or
Arsenazo-TI1 540.0 28,250
Calcon carboxylic acid (CCA) 551.6 59
Chromotropic acid(CTA) 348.4 11, 800
3, 5-Dinitrosalicylic acid 330.0 9, 800
{DNSA)

Ferrozine 283.6 23, 200
2-Methyl-8-hydroxyquinoline  306.6 1,260
(MHQ)

5-Sulfosalicylic acid (5SSA) 297.6 2, 500
Tiron 289.6 4,775

of g FA4Y 3 ANPE 24T, F o
E AEFAE BHAA AW 2EA 0~
80°C 2 447 3% Azx¥F LFZFE 4
30mie] e Y=, dAFEY FFL 29
20ml & /13 943 FPo] o] FAAERF
447k oA RAFAA =2, AE F, AE 4olA
dolgl e F&ol g CHy—F7) %22 Fe
(II[)$F Fe(ID)i= 248.3nm{slit width: 0. 2nm) 4]
A, Cu(l)E 324.7nm(slit width: 0.7)<l A,
Zn(ID: 213.9am(slit width: 0. 7)o Al, Ca(Il)
1 492. Tam(slit widt 0. 5nm)ol| A, =& Al
& CH-N,O E& o2 309.3nm{slit width: 0.7
mm)el A FFEE &3] AFege

22 AFEKDHS AQL qure Zon,
Ae] Fe(IDe)&el @ik %383 (adsorption
capacity)-2 30mi 2} W] 43 30mgF} 200ppm
9] Fe(ll) o] &£ 20ml & 4o ARA7 =,
AgY F 3L FedlDol s FEE &332
24 A5t Ee 39 Aol zREH A4
%, 3d FF ol2d 4L FEIHS H3d
= 48AY M8 HERLg EA4%E AlAID
# Ca(IDo) & & sjEH 29 e FE = of
Efayrl B doz Yo, Fe(lll) €3
Fg stz 9Xg % R ez Fe(lDY
g =2 J5EE &A% E9, ol f HEH
20]&50] Fe(ll)o] &9 <A FaAHE 3
#3teA S Festyct. S 4§ Fedll)
o] &8 Ak th29 FEQA AARAALY W
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2.3.3. Fe{IIDo]22] z} £=x]0) tht &501
Xte| 4, Fe(lDo| &9 F3UAE SP-sep-
hadex C-25, CCA-Dowex 1-X8, MHQ-XAD-4
FA o st AAQsAct, 10pg ¥ Fe(ll) of

< 100ml, 500ml, 1000mI ¥ 2000m! &JF
of EAFEF HExm, o E9E AV A+
A7 ANRA #E FAAA FFA7 =, SP-
Sephadex C-25 A o] F3s Fe(lll)o]-&
€ 1% ascorbic acid-0.005F ferrozine-0.05F
KCl(pH2.80) €9 o2 £IAHA =2 ¢& UV-
Vis 2335 A 2 Fe(ID-ferrozine %29 3
A= Ge2nm)dllA FIFEF SATLEZA A
Asg 2, CCA-Dowex 1-X8 &3 MHQ-XAD
43} FFAFAE A¢E 2N-HNO; 10mi 2
£950A 2 ¢& 4AFFREA R FelD 9
A A §2EE FH T 93] AANA
.

2.3.4. Fe(ID)o| 23} Fe(lD)o|22] 2|, A
FAure] fH ¢ e 4dR 23 FeF A
o] &9 ke ¢ oy o] Aol 2F 4 Fe
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Ae A = A o)E A ferrozine
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£ A F 9N AGA-IA 2F FEAR
2 FEE 3%+ A9k 8489 £4
A2F iy ooz A4HE Tl
wa A2 AAN A3de G2 1%
ascorbic acid 0.5mI 3} 0.1 % neocuproine £
0.5mi & J}ge 24 7H53gier, 52

2.3.5. M. FAEE H3Ioq 84
Vol. 31, No.1, 1987

B2 Axstgct

GFu|FEd (294 A&, 9.99%, A3A
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ER 220 AE FAT o= ARdEdA
2F-HNO; 1oml & 7Fgle] Fe(IDeol-&g 43A
71z A FHAAY Wiez F& AN
omn, Fe()g} Fe(lll)o) &g SP-Sephadex C-
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Ash A9 A3y, 2479 ojedte 4 F
A9 @7 FAJE ALz A4S, F,
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<BSSA<CCA ¢2.2 F713tged € &47] 7
27 gl 2AEY Ee] Fen, 2 Fd

r 2Ae aviz AL tirend EHH] 7}
8¢ 4% A9 =8 84057 14 9
= A FAAE £ 22 &5 & CCA
o] %ol 5SSA urt s F& 5 ek,
o]EE ¥EE 0.0IM%} 0.025M 2 FAHARE
W Ev}7o) Fold g & vk, £ ¥l
L2854 Q XAD-4¢] @& DNSAS MHQ
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T4l %L MHQS| Est4de| §8 57 & DN-
SA¥MT F& ¢4 + 4=, XAD4 YA =
A7 A A9 Aol J3HAd RAYE &5
AR (Fig.2), A o] 7Ze] EGARTE
28g 4 #E FedlDy 54 2 el x
2XEe 2o AR ed, A&7 Ad
P e I P R R = K g I e M 7
o YAL zEsooF =g, pHE.5~7.09
FFo9 pH2.59 g3 8Aow JE4AY 4
AL Hol A W doA v 4 AGE
o] Fg zAEITE. Table 2014 % F &
vte} 7+e] CCA 9 Dowex 1-X89] widt &F&2
ol 7k BS #ut oz} Fe(lIDe} F3 o A}
43 £4xud pH 7} o] & pH2.59] £ 200
mi o) Q)gldAx HolA ey o] glglen,
F&o) L 34 4% 2F-HNO; £9 10mi o)
Gt A s 3] ¢ CCA7E HojA v
gomz o] AdE FHFAR AHRE
G eS¢ F Ut E=H XADAFA
W& DNSA ¢t MHQ & FH$A2 A4% 49
3= DNSA & Fe(llDo] #& F#%z73q pH
2.58e] 4 AFAFz 2 2P4dH REARE
A4 S 9E 51.3%71 9ol L& & T
7} 24, MHQ9 7-$%= MHQ 7 XAD-4 ]
744 F3e] A5 2749 pH7.0~7.5% oA
FRAA7 5, 2 2700 =¥ A HA FIA=2
Aol Hu2? pH7.09 £9 200ml 5 &2 F
AS A BolA Yegs FAFREH 2 Fol
3.1% Yezz vzd t3F JEFAE 47
Holen, & AFdA SEA%E) A5q 45
ol EEYEHA e Al 23 &
& YA gor],? FHo) 29 ol 2F
HNO; 894 & Al g o2x g Raz &9
AR glona? B Ao A AFFAR
23 5 o

3.2. &9| Zt ol 2mEtsXjo| et EM &
SE0IAL

SFE GFANF(99.9 %) = 5T @
Aste zoige HE ¥ - 55 - sk
o] 5 Ao E A g5l ol 2nBr]7}t A
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Fig.1. Frontal chromatograms of chelating agents.
Resin bed; Dowex 1-X8 (100-200mesh) 0.7 % 3. 0cm,
A: Arsenazo-III, B: Ferrozine, C: Chromotropic
acid, D: Tiron, E: 5-Sulfosalicylic acid, F: Calcon
carboxylic acid, G: 5-Sulfosalicylic acid (0.01F),
H: Calcon carboxylic acid (0.025F).
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Fig. 2. Frontal chromatograms of chelating agents.
A: 3, 5-Dinitrosalicylic acid on XAD-4 (48~80mesh),
B: 3,5-Dinitrosslicylic acid on XAD-4 (20~48mesh),
C: 2-Methyl-8-hydroxyquinoline on XAD-4(48~80
mesh) ia 30% (v/v)} methanol.

A FAzAL YANY ok 3tz FEUAAE A
Aerodof #r}, CCA-Dowex 1-X8 150mg 3 Fe
(IID), Cu{D), AIQID, ZndD) % Ca(o]l &
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Table 2. Effect of pH on the stability of chelating
agent-loaded resins®

. Chelating agent remained
Chelating  Adsorbed "0 " ter elution, %

Resin  agent amount
loaded (mmol) pH2. 50 pH7. 00

Dowex

1-X8 CCA 5.90 100 100
Fetrozine  0.13 — 98.9
53SA 0.94 9.1 98.8
Tiron 0.64 - 99.6
Xyleno!
orange 0.26 90.0 9.6

XAD-4 DNSA 0.44 48.7 —
MHQ 0.40 - 96. 9

2 Elution volume: 200m/.
o] Zbzk 200ug°] A v EFEY 20miE
Hol WAMez FRALE aAsLd

(Fig.3) A9 A& Call)=Al(I) =Zn
(H)<Fe(HI)<Cu D) 2 F/8kdct, ol W
2L 3= A7 N9k 02 7449 Ao
ETAY 5 *J:;i 5o} glch $17.28 o] 44
Z Aol A2kl CCA ¥ Erio-Chromblack-
T ze AE7E 7 g, =3 49
A= 2 FEVE 2 e 2 F A4E 4
Ak} e Z87) 71 Fe(Il) ] o) F3g )
71¢5] Aoler AAsglEd FedlDE £el - ¥
3] 18 H4 pHE &= 2.70~3.54 ¢}, Ca
(D} Zn{D, AN WEd 225 7oA
Ca(ID 8} Fe(lID 2 e} - e3dlr]e] 3l 4=
AL & ¢ givh o Aol ¥ Fe(lll) s}
= o]x] 2000} 3¢ &+ 9oy, g
e 0.750meq/g, pH3.0¢]A49] log Kd 2:&
2.8824 Fe(IDl Wd log Kd3zk 1.182¢}F 2
F44 ¢ v9dFgch, =% MHQ-XAD-44 ¢
A EFEAE Aol FAANAS A FE CCA
-Dowex 1-X8 449 % o} P4L ndgdF
v (Fig.4), pH6.0 ol el Al Fe(lll) = A3
Q A AAE Y3 FFHH oA, oA
< e gYee] dFAs et A AR
9] @At Ca(ll) =AlIID < Zn(ID < Fe(IID) <
Cu(IDz} 3 4 Qod, F&d4E 508 9%
4w}, of gl &fstlE AL ) £
29 Ca(Il) #lml 2ol Fe(ll)v} Cu(IDE
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Fig.3. Adsorption percentage of metal ions in a
mixture as a function of pH. Resin taken: 150mng of
CCA-Dowex 1-X8, Metal ion solution: 10ppm each
in 20mi solution, A: Cu(I), B:Fe(IIl}, C: AI{ID),
D: Za(ll), E: Ca(ll).
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Fig. 4. Adsorption percentage of metal jons in a mix-
ture as a function of pl. Resin taken: 300mg of

MHQ-XAD-4, Metal ion solution: 10ppms each in
20mi, A: Cu(Il), B: Fe{lll), C: Zn(Il), D:Al(ID)
E: Ca(II).

FH7)0 Hasite A g3l NIA
o s 22E8A9 aldrie) 2% YA e
o o Al(IDe]¢3 FEE FA%A devt
L A7AF}e) 9 2 e} 2 B AR o) A= AlUID
9] pH 3.3 0] 4ol A dolrts A & wrl3l7] 4
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3te] pH & 7.0 28 %3714l 0.5F rochell
& Agek shste Aol Badarh, Fe(Do]
&9 o] o A FALE 0.806meq/g F
=, pH7.0449 Fe(lDe] 23 log Kd gt
3.6924 o] & Fe(IDef W% 7t 1.882¢ &
grolth, &\ %ol mH}FAQl SP-Sephadex
C-25¢] A BolR9Y FHAAE 5000 %l 7t
B

3.3. BE0|R Y

B Qg $84%9 Auz Wit 99.9%
GFuFEY 23455 A AF 7Hed
& golur] 98t 2 ASE Fo T
eg Ay YEo] FAFA o] Lo AYE W
$} yEst 27 skE g% Fe(liDE €9 -
584 QA AN Lo A9
g Mgl A= Y F A L8R5 Fe(lll)
X522 &AFond z 3 HAEE 43
Qr, L NE fegds §47 F el
29 ¢ BNz, 4% A aFon £¥4
A $2A50 Fedl) ¥52F 53 Tl 43
3158 A28 Falg b (Table 3). BN & F
Qe vheF o] Ca(Il)o]olvt Al(lIDol &2
28499 vEegxg) e FEE HER Q
Akl Fe(l)o] &g A4 F3ys 3
< &334ge # Ca(Dol g9 FFL AL,
Al(IID o] &¢] 3t wb~ Spsephadex C-25
o 9t FGol 7HsstA & 4 AR
o, o] AL olgubd o s Buj Fe(ll) >AIID
olz g Al(IINo]e F3julie] AAR, ¥+
Ao] <7k FHolABo A A®Ae] Fe(l)7t

0r0 O
BwE =

Al Bupe Fov nyxEe Al &3}
o 2B 50% I=Y 4 P 2
T 99tz Azdd, 2 49 AldIDel &
ol 94 500mlFol & #MAE 15% F=
g dd & 5 Ak

2Eeg 225 Al(Jeo|& ofEFAZ)
2= SP-Sephadex C-25 422} o} &] 8k = Fe (1)
o] &g £ - ¥FE ¢ %ok oE A=
TR Eol 95te] 238y x5% WAlA FiA ®
E 5T 5 52 g9 A¥A AFqA o]
E FAo) Ca(lDs AU 7 F3F=)+ gsiet
AT X Ed

3.4. Fe(D)2l Fedl)oj22] 2| - H&

Fe(ID<} Fe(lll)o] 29 g3t AS5E¢ &
2 gk BT e ¢ FAAe)dh, Fe
(Mol F15Y e g8 44 Fedl)
ol oz A3tE]7] Wgolrt, AL Yoy
Z28FLE I AL Fedl) ojgoz ¢#A
g3, AZ FL UF2 EER YFAuY
23 %] JEEY A5 992 AL 29 A
¥ a4 0.06ppm o2 @HA glonz o) F
Fe(il)o] &3} Fe(lll)o] &9 EAH]E te}x 3}
= AL IO0E Lold S84 ¢A 10ppm
2 Ko gle BEF §9& FH 53, SP-Sepha-
dex C-256 FA7F ANA B 1ml & F34
2% Fe(Dold A4 oz FE& Y
ferrozine & £ o) 25 FgA o g Rel==
A& z2A8MA

Fe{D)-ferrozine 3% Hdoln], = logK g+
o] 15.560] 2, 562nm oA B-FFA ¢, 7128, 000

Table 3. Recovery and adsorption percentage of Fe(III) from different matrices
. Fe(Il) L Solution  Recovery Adsorpti
Resin Method pH  _jd0d (ug) Matrixion volume (md) (%) “‘3 s

CCA-Dowex 1-x8 Batch 3.0 200 Ca(Il} : 0.8mg 20 - 100
MHQ-XAD-4 Batch 7.0 200 Ca(l) : 0.8mg 20 — 98
SP-Sephadex C-25 Elution 2.0 10 Ca(Il} : 8.0mg 200 100 —_
CCA-Dowex 1-x8 Elution 3.0 50 AIQUD} : 0.5g 250 102 -
MHQ-XAD-4 Elution 7.0 50  AIQID) : 0.5g 250 95 —
SP-Sephadex C-25 Elation 2.0 10 Al : 0.5¢ 1000 50 -

s Means of triplicate determinations, Resin taken (bath method) : 500mg, Resin bed{elution method) : 0.7

4. 0cm,
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Fig.5. Separation of ferrous complexes with SP-
Sephadex C-25. Resin bed: 0.7X8.0cm, Eluent: 0.5
F Potassium sulfate. Flow rate: 1.0m{/min. A: Fe
{II)-Bathophenanthrolinedisulfonic acid, B: Fe(Il)-
Ferrozine, C: Fe(ll)-1, 10-Phenanthroline complex.
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Fig. 6. Separation of ferrous and ferric ion with SP-
Sephadex C-25 column. Resin bed: 0. 7X8. Gem, Flow-
rate: 1.0m{/min.

o}, 15 Fe(Il)-ferrozine FE-2 To]-&o]”] o
Tl ol 23| ol A 0.5FK,00, &2
0.2 Fe(ll)-bathophenathrolinedisulfonic acid
g3} vy ZErtEad S 35 B4
53 Sl utzgelss, o] HEQ Fe
(ID)-phenathroline 223} =3 &3] 2] 5o} (Fig.

Table 4. Recovery of the ferrous and ferric ions
adsorbed on SP-Sephadex C-25, K*-form, by stepwlse
elution®

Run Recovery, %
Eluent _—
No Fe(Il} Fe(Ill)

1. 0.005F Ferrozine-(. 05F KCI

101 —_—
0. 005F Ferrozine-0. 05F KCl 03
with 1% ascorbic acid - 1

2. 0.0025F Ferrozine-0. 05F KCl 101 —

0. 0025F Ferrozine~(. 05F KCI — 1ot
with 1 % ascorbic acid

3. 0.005F Ferrozine o4 —

0. 005F Ferrozine with 1%

ascorbic acid - 98

¢ Means of triplicate separations and determinations,
Resin bed : 0. 7x8. 0cm, Fe(II) and Fe(Ili} added :
104g each.

5). Fe(I)%} Fe(l)o| &g TAA feidoz
42 AzctEage Fig.6e vEhigle
o, fe)AF ferrozine #x ¥ 3}t KCI-& 4 g
2 g dA F%E w9 A5 HI A}
E Table 44| el ferrozine £ 2] &
=7} 0.005F ) A 0.0025F & 75 w9 34
$& 100£5% % Fo AEclEaYo] wa B
71 @3ol A2on, ferrozined EEE 0.005F
2 QA sk, KC1S 743kx) kg wiol
T 94 237 "Hgd 93] 9o 4
koo g ferrozine 8 & 0.005F 2, KCl9)
TEE 0.05F2 fozx ojyd e - Ay
& 4 A4+

3.5. YNl U 2HYHEO| He| £4

Aol A3t AlF B9 EAE 2914
8 FARF A EAYFol Fe45 2,
G5Fo B ol Mz &A%t QA9 A
B3 AALA=AL oA Tl FoE}, 2@
B2 ASATFAAEFIANA  EA9 A
22 AE3te 4FulEid (Xad s J-65LMe
E41AV, 99.99%) 3 AFA 49 Fdk54 2
AGrE AR Ao o)} IR AP L &
gz 39 BAYE Arstgc CCA-Dowex 1-
X8 7 MHQ-XAD-4 el 3t ¥ - 55 4
& RSD+7% WA ®zd 3+ & 9=
Hte], SP-Sephadex C-25 =)o 23 &g - &
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Table 5. Example analysis of iron in aluminium foil
and mineral water with preconcentration by various
resinss

Aluminiom foil® Mineral Watere

Resin Conc. of total Total
Fe, ppm Fe(Il} Fe(lII) ppb

CCA-Dowex _

eA 4242 - 605

MHQ-XAD-4 39t4 — - B8x5

SP-Sephadex C-25 2045 18:£0.5 45+3 63+5

» Means of triplicate determinations. ¢ 99. 99 % foil
obtained from Japan ¢ obtained in Cheongju, Xorea.

9 AT TEoILY 9T 22 A} 2
< AFE VAR (Table 5). 5 Al{IDo]
29 B8 2 1000ml 8] F& $YNHE 50£56%
o 34 (20.568/2) % & Aolth, 2R F 3
£ AZRY $A6 o3t By §gF AL
YA §& AI2AE 9o, Fu2E
Z& Fe(ID7t AA Hol&F 30 %=He AL
SP-Sephadex C-25 Al 2 Hoj&8 F53}=,
ferrozine $9 0.2 ¥d - FHAH SAFYE
Zolvt, =& okrE AgTA 104 A 202
Fol &334 e g 4T F ided,
o] AL ol EHE A& wvtATTAG &
AN FAF A7t AFE 5 Q7 AE5E A
oz} 2§ 73} v,

4. 8 B

Calcon carboxylic acid(CCA)2] 4£-9-& Do-
wex 1-X8FAZHE FHAA =HE Qelo|E
Fx¢l CCA-Dowex 1-X8F4A & Az 7}&o|3}
o, %3z, CCAS FH7o] vE Halode
A <kel vlE 9% gorn (5.90mmol/g), FedIl)
of A3l ¥ AEAE Pl HEHJ 2T
Fe(dID & F# %+ #4 pHE 3.3¢7, Cadl)
2 AI(JID Y] o2 2d A Wi glo] FedIDE
FAR2 a3 234 g8 I+ 7 QA
o}, 2-methyl-8-hydroxyquinoline(MHQ)o]
4% XAD-4 §7¢] MHQ-XAD-4¢] @g Fe
Aol 2] 32 77 e Az Fol Al
(D9 W3 & WA gorn], XAD-4e] =%
MHQ S ¢ A pHs: MHQ-XAD-¢ &} Fe

Vol. 31, No.1, 1987

(Do) &5 F33ke 34 pHA Zonz ¢
Foipv] Eda FolA Fedl)E ¥ - 553
b 2ol Ca(ll) " EH 29 W= ¥
A ¢z Fe(DE #3558 ¢ v @
& FAG, ol & Ao BSAL HE o]
EFA v mdle Az qFE Mz Jde
o, W& W8 F&d0} 3z, FE} 715
vj s} Aol EA o] iAo S PHE
M EelEEgad g2 AL JMds A
25 o}, =& SP-Sephadex C-259x]} Fe(Il)
¢} Fe(ll)o] 25 & FAAA =, ferrozine £
o2 AZH oz RSDE5Y% ooy ¥ -4
g 4 A,

EAdTE AGHF AL dTE s99
Advh & AFAES Ao AR AA4E =
A,
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