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s (M) LHEITHHKAD 0 1,10-T7 =5+ A >

REKETE BE

(1977 4 12 ] 27 AZH|)

ChETEE LTLABOERCAVONRTVLA LI10-7 -3V F v Y vREREERS, £Ro0%k 1)
EHBFELEEET, BBoKAL) OFRBRICHEHAT S FEREY L. &0I) LitfgT s dIl) %,
5L EDTA HEETCERELTRE, PEZIGEUTEERR L BBmic 0.29% L,10-7 = +
viryy 10ml, K\WC 5% /=vBAKBEZT7vE="AEHEK 10m]l 2z, kExmzxz<4LE%r

100ml & LT 5, (20~90) 4i%ic,
BRI ET B

EERMEOSKJAI) 2EGEABBEAHELE LT,

510nm ¢

APRIC X iE 2000 pg (20 ppm) g (III) 3%+ 3 50pg (0.5 ppm) ogk(Il) zERETER. X

100pg BEO<VHY, HFIVA, fl, =73 v A, AKX, §, BEESLF{EFELT,

EDTA i &

TV ALBVTHHELRLGAL) 2E£2C°&7. EETIRIE 0.2ppm, X g (III) 1500pg #&5F T
2ERBHD 200pg WOkl OERITH T SEHHREIY 5% TH - .

L 53

AEFZHT TRERZ — T BB R R FBobE: & 6F
AEIhTwad. BBeERE L TRBRTOLEEDOHET
i, ERFEYD TH 72 ) hoeh® TH, X—fFD
ST~ 2 LTtdh L10-7 3> buyr (Wb
5 o-7.FbuV, BLTF phen LEE) itk o T
W5, Zhidgk# 2 8 l, Thic phen Oo+45&
Zhnx % & Fe(phen)?*+ r\WwHSEDOFL— b F %
£ A Fzh2 704 E8HT%), Zhs 510nm
fHECBRABIRZ AT 2RAT5L0THS. &
ho LREOBFBRRIRBOEOREERKE L THIRE OB
M XX BHER KBRS O W Fhp 2BV T» 5 Tt
BLTWS. 704 vEPAVIERSEL DRSS
PUDERE Fe:o 7 3 o Z0OMOEYETHIT
FE2MBTLTRETDHDT, o TELEHKDOSHT
EELTRHWOORAHSTHS. hbblsticd, 7
=04 VIR X DB FOEEKE L T3S  BiERE
BRI RAVWONT WA, £S5 ThWdHDDHE LT,
Snell 58 1% 25% Z B bV U AL EMEZ
WT, PH 3.5 & F 5 LZIBEL TV, Lo
S5 ZOBRERBAELOBETHIFEHILTHEWVWE S

* BARE () RN © AR RK R
5-26-6

pll

Thd. ZOX5KELKFHE LTRHWIHECILE
BEWDOTHD0, Ricikchz2ekdl) LHFLAE
F AL OSHCEALTW5EELI DY, Zo
BECIEFET A& EXNTHEO F £ CEHRIERE
WREHWDS &, FHRRERDOR» > BB IEL, X EDTA
TRRAIT5E7 =0d VOREBEFDOLNE L EDH
HrEicy. hTgkdIl) LIFETH&AN 244
TOHERT = o4 VEORBERICI XS, k(I
ROVBHER 72 = U A RO £8% pH 2~3 T
EDTA jigsE Lz b, gr(II) ZF A5 bY v A
THEL, gkAD @~ T oBA ) Y AFEC X B
L ERFTOR TV, ZhbDHETIIHHRRER
Bohnlnv.

X, RAII) FFETTOKAD) OERBTHERCX -
7Bl & LT, Clark?) (358D X 0o gk (1) & gk (IIT)
D HRIER Olediz, phen DFEK THD 4,7-di-
phenyl-1, 10-phenantbroline & g (II) OFfE+ 1L — b
ZEREA V7 2 UTHIIBLTwS. X, Fadrus 59 %
#AD 23FT 58 A1) oipRliciy s = BRI, A
BEL DR THoT, ThbEGKII) & TxrL—
pE4RK LT%, phen #inx3 & hL&B THHEK
(1) 2 FRIBLBTRIS TRILEIhT7 a4l %
T 500 K[ THDH & LT, phen, IBEE, 7Y
RO = MY o =FEEE (NTA) @ mixed buffer &
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TERBRIZHAVD ZLEERELTHWSM, Zhiz2o2n
Tix 41 TR THXO51, I UoBER M TR
¥, »HWPEANOSKAL) BEXb+45<AF 2 OB
PBEELND.
LEXVIBERE LT O U BAKRE T U E= U AR
ZHAVWAZLTEY, KAFOAI) XFOEET,
EDTA R XIi2X 5 v AF 28T 7 =04 UG
KEEAAVWCEAD) OEREZ TS HEL L LD
THETS-

2 MERCEE

g (II) Zuemu {1000 pg Fe(I1I) /ml} : = — 23 {5k
Eesk (II) 7 v = A AKkfp} 3.51g & (1+1) &
B 2ml 2z izKizE»L, KT 50ml 2335, %
O—WERVBFEEY VY ACEKRIEL, 1% 2 &%)
FABEPIETREE LT, M/100 EDTA @EICX V&R
FEZEELTHL. X, HHOMIC 5% 57 A5EE» Y
vABEBEBET LTSI ~oBRILOFREF = v 7
L, DEDNZFORERAN-BE LET. @K% (4~))
HiZZE{L L.

g D) mueswe {100 pg Fe(II)/ml} @ EFE ok (1)
ErFEE 10 SIcHRT 5.

& (I11) j=uefyg {1000 pg Fe(III)/ml} : & — i
3.51g 2k 200 ml iZiE> L, #WE: 10ml 2fmx,
309% @EEIL/K R S5 ml Zhmx, sk LTgkE 3 MicEE(b
L &dkEibgk (1) # A UCkcs BHEERY BT
5}, Bz 20 KEB2E0 CARILAKELZELTY
BLTHPLERL, K&mx T 500ml &3 5.

g (II1) AEues oL« gk (I1D) EYERRME 27kT 10 {5
FRT 5.

L10-7 =+ v b ey Vg (0.2%) : ,10-7 = > v
Fr YUY —sKF 0.2g & 95% T Az — 20ml T
EH» L, kT 100ml %35,

I VBIKFEZTvE=Y ABHK (5%): /= vEK
go7vE= A Sgkk 100ml ZiEH»T.

B 7 v ® =7 ASHK (20%) : BERR7 v E =7 & 20
g %7k 100 ml {ZiEH» 3.

ZhOBEROABIACAEARR T X THERELH
Wi,

pH » — % — : HEEH HM-5A, %5 AEEM &

WYENES: B 01 W, -2 vy ¥ vT S
—ft&

3 o TR AE

gk(ID), gk(II) oRARBZ2ER LML T pH 2~3
LU, 19% z2us4 Y FABEGEE N, M/100 EDTA
THE LTI OREZRDTHL. ZoRE%
gk (III) &% 2000pg DITICRD X 5T D, K&z
THEZHT0ml 2§35, FlicZRBREE LT, Thi
FEFRE Ok (L) ZHKREZRD, K&z T 70 ml
L LTEL. ABRCEhLHh 0.2% phen ¥k 10 ml
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ZnZ, 5% V= UBIKEZT7 =0 APEHK 10 ml %
%, KT 100ml £3%. (20~90) 4rikic ZEBRIK
ZRIBE LT 10mm +vEfFnwT 510nm TIRSEE R
BIEL, H5 U (50~500)pg Ofk(I) #BRpSHIC
SR OV TRRICEE L TRO N RER (W
KIZFEREDIRERFTo 72 DR XIBET D) ZAWT,
et ogk D) REZRDS.

4 5 B

41 BWEHROEER

7 = u A4 UIROEERO BERE S LT BEERIE (20% X
ix 50%) X ERREIE-OKEEERD: AlvwHhTuwiess, gk
(I11) ELFEEOMRICX 5 510nm A1E TORILDOZES)
BREL, HEVEETHS. Zhiza LTy = 8K
FT O ARHAVWLEHENESTHS. ZDE
%% Table 1 {z5%3. Table 1 }33tfrgk (II1) £2% O~
3000 pg Txt LTgR(II) 0~350pg ZiRhNL, #REWK
O LUBAKEST LTS ALEEET S E 2O AL L

Table 1 Comparison of the influence of buffer
solutions on the ferroin absorption
—log T
Pl Feql PRI et
7
F%E:I(IIII))Jr Fe(I) F;‘g(llll))-'- Fe(I)
0 0 0.00! 0.002
0 50 0.09% 0.096
0 100 0.193
0 200 0.386 0.384
0 300 0.576
0 350 0.673 0.673
0 400 0.771
0 500 0.963
50 0 0.039 0.003
50 50 0.136 0.097
50 200 0.425 0.386 0.434 0.431
50 350 0.712 0.673
500 0 0.040 0.019
500 50 0.136 0.0%
500 200 0.425 0.385 0.473 0.454
500 350 0.712 0.672
1000 0 0.042 0.040
1000 50 0.137 0.095
1000 200 0.426 0.384 0.483 0.443
1000 350 0.715 0.673
2000 0 0.050 0.084
2000 50 0.145 0.095
2000 200 0.436 0.386 0.524 0.440
2000 350 0.723 0.673
3000 0 0.055 0.093
3000 50 0.148 0.093
3000 200 0.432 0.377 0.513 0.420
3000 350 0.718 0.663

Reference solutions used for all the above measurements were

water.

NI | -El ectronic Library Service



The Japan Society for Analytical Chemistry

w %

Ty 3Ihl > CHRIELAGEDORNEZR B LIzb DT
HbDH, THhTHDE 20%EE7E=9A 10ml %
EEKE LTHVWS E (ZoE4A1X pH 1 6.5 §i{Eic
5), FETHHAN) BT k5 ZRBRKO BOLE
K2y, ) RELEFHTLE»D TR, &AID)
DHBZ X DBHENRGKAID) ZEERVHEL VLT
KELEY, Lrdb—FLRWrLEJAIN) OLOEE
EZEAREL LTELSIVWTIEETE V.

ZhitR LT 5% 7z BAkEZ7E=D 4 10ml
WS L, &AL DLOWNFEIFREEOBEID
BUVBEBIIADIE L, gIII) (50~2000)pg FAFDHEH
T, ZTOBRELZZRFARMEL LT 2 L7IFIEEAI)
DHOBHEEELLLD, ERERETHD Z &850
5. TkgkdI) ofmiE 0 oFEsogkdI) OFIEEE
i3, FbH0EERE BuwTdh REROESIIFALT
5. X, 7T UBEOHEEKJAII) 3 3000pg Dl
%5 EER(AD) DZROENER BAOEMERTH, &
ik phen OIFIMEZM L Cd REZTCEMIREIE
27 EREEETH- 2.

42 pH OERSEIERSTIL

gk(I1) 50pg (A) BRU* 200pug (B) ZA LiRMEWNK %
It TIRIEL, 2 BIBBRROTMELRZEZD T
e pH Z2ZL LTH» 5 100 ml EFE LT BAES
Bl Lk, #5313 Fig. 1 2R T X5 pH 2.9~9.6
DILEREICb o T—ETdH%. itk pH S, 9.6 L L
7eDiE, 5% U T BOKEZTE=D L BEHEBK O
pPH 8 4.9 EBETHE 05, EERKZMATH LKL
F b)Y ABEE MATTAED PH T LF2bDTH
5.

wi A, BEAERZNE L CHRENCTOLE 2 BlE 3
5L, figd:d, pH 3~9.6 ovThizonTd,
1% (20~90) Hichbl> TEREIKETD 5.

4.3 HESMXOOER

2 Hy, i, 2RV O LA, AFEIULA, AKX, H
BROBBIZOWTRT L. ThOELBHOBEZRR
F3 %7012 EDTA ZH W5 H28 R 350598, <=2

Table 2 Influence

KA D) LFT AN © L10-7 =) v b e ) vBOESLEERE
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Fig. 1 Influence of pH with 59, diammonium

citrate
Curve A : Fe(I) 50 pg; Curve B : Fe(II) 200 pg
F R O7-»iz EDTA % phen it4857 - Thng %
L, IEEHRLTDH T = 04 o OREIZBHEEEL 2
ES5DT, ZZTix EDTA 3wk 7z.

gk (II) 100 pg &gk (III) 2000 pg DIRABHKIC LTS
B4 4> D 100pg Kt 500pg #iFML, 3 T
BE L THROEE R BIE Ueds, Table 2 ZRT X 5T,
Wit d 100 pg BEOKFRIHE LR V.

4.4 RRY

Table 1 Z&\W\WT, 7 BKEZT V E =9 L5EE
el F gk (III) IRINE 0 OPE DekAI) OWIEEH»
b, TORABRIBMOBILE 0.001 22 L5|wWiedho%,
gdAI) Bl ey bTHUEREZNELN
5. ZDEEIE m=c (pg)/(—log T)=520 TH - 7z.

5 SRR T

THHAESEDEHBC D WT, 3T > TIRIE L&
E£% Table 3 TRT. ThboXEAILFERS DAL
7225 WIS 02D OFRE R TIRRBEC 25
oo,

6 EETIRERUCEBRMYE

S AII) OHBOWIENE (50~2000)pg T 0.039~
0.050 L 75 - TwBDT (Table 1), £d% 0.011 ¢

of various metal ions

Mn Mg Cu Cd Pb Zn Sn
Fe) Fe(D e Added Added dded Added Added | *
(8) (pg Added _ | 1 ed _1ou T ed _jog7 Added ed o7 ed __ 7 Added _
we 8T TGp 8T g BT TGe TI8T TG TI8T gy TleT T ~lgT
100 2000 100 0.244 100 0.244 100 0.246 100 0.246 100 0.244 100 0.244 100 0.243
100 2000 500 0.253 500 0.248 500 0.265 500 0.28¢ 500 0.266 500 0.282 500 0.250
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Table 3 Analytical results of iron(III)
in actual samples

Coexisting ions (ppm)

Sample Fe(II)
No.

(ppm) Fe(III) Cu Zn  Free acid
t 345 224000 — — 5850
ut 228 223000 - - 5970
1 0.8 17.5 0.6 <0.01 —
v 5.3 2.5 2.9 0.16 —
v 1.1 4 <0.1 <0.01 —

t Before each run, the sample solution was diluted to 150 times
with water.

W20 0.02 2 TFIREXE &3hiE, e 70ml %
584 (0.02x520)/70=0.15=0.2ppm ZEE TR
L L.

iz Table 3 OFEHAP L B II 2 1rhrh 150 %
KHRLCDOE 4ERTO5H L, TofEREA) i3
1500 pg 3677 TR (II) 200 pg FiEEOERBHT D WT,
LRI 5% 234557z (Table 4).

Table 4 Coefficient of variation for the determi-
nation of diluted samples I and II in

Table 3
- Sample No.
Exp. No.
It (ppm) 11t (ppm)
1 2.4 1.6
2 2.2 1.4
3 2.3 1.5
4 2.4 1.4
Mean 2.3, 1.5
Standard deviation 0.096 0.096
Coefficient of variation 4.1(%) 6.3(%)
t Each sample was diluted to 150 times with water.
4 3
1) JIS K 0102
2) JIS K 0101.
JIS K 0202.
3) 1974 Annual Book of ASTM Standards, Part
31, D. 1068.

APHA, AWWA, WPCF : “Standard Methods for
the Examination of Water and Wastewater”, 14th
Ed., p. 310 (1975).

4) MRERRHE, BTIEEA: Ak, 11, 727 (1962).

5) XKEHKE—, MkHE, EHFRET:ME, 13, 23

KAGAKU

Vol. 27 (1978)

(1964).

6) fR3R, EAREAN, XEEE, PEREK : [
t, 14, 213 (1965).

) BEfk, AR ¥, REZE : RL, 21, 635
(1972).

8) F.D. Snell, C.T. Snell : “Colorimetric Methods
of Analysis”, Vol. I, p. 316 (1958).

9) EHIJILKR: &k, 4, 582 (1955).

10) FHRiKRILFEST2E, 8%, p. 283(1963).

11) JIS K 1447.

12) L. ]J. Clark : Anal. Chem., 34, 348 (1962).

13) H. Fadrus, J. Maly : Analyst, 100, 549 (1975).
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Absorptiometric determination of ferrous
iron coexisting with ferric iron with 1, 10-phen-
apthroline. Yosaburo Oxura (Physical and Chemical
Testing Laboratory,, Japan Inspection Co., Ltd.,
5-26-6, Toyo, Koto-ku, Tokyo)

The absorptiometric method for the determination
of iron with 1, 10-phenanthroline has hitherto been
applied to total iron after reduction to ferrous state
at an optimum pH in acetate buffer solution. The
author applied this reagent to the determination of
ferrous iron in the presence of a large excess of ferric
iron. The procedure is as follows. Dilute a sample
solution containing ferric and ferrous iron to approxi-
mately 70 ml with water. Add 10 ml of 0.29; 1,10-
phenanthroline and 10 ml of 595 diammonium citrate,
and make up to 100 ml with water. After 20 to 90
min measure the absorbance of ferroin developed in the
solution at 510 nm against a reference solution containing
approximately the same amount of ferric iron as in the
sample, previously determined by EDTA titration.
According to the recommended method, 50 pg ferrous
iron coexisting with up to 2000 pg ferric iron can be
determined, and approximately 100 pg each of man-
ganese, magnesium, copper, lead, cadmium, zinc,
and tin did not interfere with the ferrous determi-
nation without adding EDTA or other masking agent.
The lower limit of determination was 0.2 ppm and the
reproducibility was 59, for 100 pg ferrous iron coexisting
with 1500 g ferric iron in actual samples.

(Received Dec. 27, 1977)
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