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A Method of State Analysis of Iron in Pseudo-Rust

Kiyoshi Sumi,

Synopsis:

Toshihiko HATA, and Toshio HAGIWARA

The paper describes a simple and systematic state analysis of iron in pseudo—rust including various iron com-
pounds—ferrous hydroxide, green rust-I, metallic iron, goethite, and magnetite—by utilizing the difference

of solubilities of these compounds.
The outline of procedure is as follows:’

Sample is treated with 100 m! of 3N cold hydrohlocric acid in water bath (about 15°C) for 5 to 10 minutes

by passing nitrogen gas.

In this condition, ferrous hydroxide and green rust-1 are dissolved and metallic iron,

goethite and magnetite stay undissolved. The solution is rapidly filtered off by the apparatus of Fig. 1 to

avoid the dissolution of metallic iron, goethite and magnetite.

Ferrous hydroxide and green rust-1 in filtrate

are determined by potassium bichromate titration method.

Residue including metallic iron, goethite and magnetite is treated with conventional brome-methanol
method, and then metallic iron is dissolved and other iron compounds are remained as insoluble residue.
Metallic iron in filtrate is determined by EDTA titration method. Residue is dissolved with hydrochloric
acid (1 : 1) in water bath at a constant temperature (about 70°C) while passing nitrogen gas and goethite
and magnetite are determined by potassium bichromate titration method.
(Received Sept. 7, 1971)
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Photo. 1.

A reaction vessel (closed type).®

| S—

(Vx 0.6, >reaction t-ime. 24hf.5

Photo. 2. Surface of pseudo-rust formed
from FeCl, solution.”

WBFFIET B T LB BN TV SHIO™. SFTTEEC
AR LB S it i D & 5 T TERE DS LA b TE
FT 55, XBEHCHTH7cESE, Photo, 4 iR T
L < Fe(OH),, #'Y~—>»3x h-1(G. R-1I), a-Fe,

7424+ (a-FeOOH) kX U= % %4 b (Fey0,)

(x50, reaction time.24hr)
Photo. 3. Section of pseudo-rust formed
from FeCl, solution.”

Table 1. Iron compounds present in rust.16~18

Iron compounds Name of ore

FeO Wustite
Fe;O, Magnetite
Fe(OH),

Fe;2Fe; i (OH. O. Cly,
Fe;%Fes 3 (OH. O. Cl)y

Green rust 1
Green rust II

a-FeOOH Gocethite
B-FeOOH

r-FeOOH Lepidcrocite
d-FeOOH

DIFET 5 T E b2t &I, &Bgkic oWy,
MRARBEERET A ANT T —RIRA Y VT X B3
TR D Db fTiao7.

3. RESLOEE
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(1) #igh: v 4 {LEROC, SEERAEHEK (T.
Fe: 992, C: 0°008%, S: 0:006%) Z{HFE L. ¥
BE 60 x vva, XBEHOER o-Fe LSt BT
BEED bhvig D7z,

(2) #4 #%#4 b a-FeOOH): FeCl, E¥kic KOH
BikA iz, pH 12:5~13'5 THIN L, X KREHc

49 e e s e W E

X: a-—Fe
a: Fe{OH),
¢ GR-1

& — FpNNH

@ : Fe504

? : Vaseline

Photo. 4. X-ray diffraction pattern of pseudo-rust.
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@ : Millipore filter holder @ : Ice vessel @ : Ice
@ : Nitrogen gas ® : Insert tube @ : Watch glass
(@ : Filter paper : Gum stopper @ : Suction with
vacuum pump

Fig. 1. Apparatus for filtration.

X DRER Uiz

(3) #9y—2r32r-1 (G. R-I): FeCl, ¥z
KOH m¥%imz, pH 6:0~6'5 CTHIM L, X #ME
i X D FERR L7z,

(4) =7zx&24 b (Fesoa)f AR &

(5) 7KEE(b (3E—) #k: FeSO, (NH,),SO, fafnis
R~ NaOH Bagxinx, £k Ltz Bs1580,
BRIT LN TV WERS % EEBRICHR L7-.

32 & &

(1) sESEERA7 5 =22a: JIS-M 8213 (1965) o
EELFRUT, ZM87 523 (FE 500ml) 12 ELRAL
ECTETDIELAL LT ADOEADS I OHH 0% £ 7%
Zizho.

(2) WHBRASIH:EEFE: Fig. 1R T X S5,
5IERHC S BB DIBREIE bt T Y RT T 4 v & —
FNEF - DR OKE ANRE R )z F Lo
BREWRY 23D,

(3) WS 582 (V4 v bB): Toaxg/—u
INEBPE D BB ERT 529

(4) BExL7

(5) =¥FF 922425~

(6) fEBAKHE

. F M K &

41 FEREFBEIRE
(1) #HBzeoMR”7 523t Ah,

1

TaAgAEL,

Ny 2% EALTC75A3RDESGE N, ¥ 2 CEHR
T5. 7323%§ I5°CokiEhicsE, Thizxsg
L7z 3N-HCI 100m! #%£5}X DAL, N, #2
FBURHEDL 75 R 2EEXEXZHVF» LT 5~10
min H U CREEILEFILEMEBET 5.

(2) HADEAZED, HELERY AR (5EF
C) ¥l =2~2 Y K77 44— (5¢) T Fig. 1
DH\BEEEZRAVCET]|ABL, KLz 3N-HCI T
HERET 5.

(3) B¥ikE 250ml x 27523 Ah, EHE
TARZIMAS. BT 4-2(1)BXB(2)iT Lo T
fEL, Fe(OH), : LC®D Fe XU G.R-1 Lt LT®
Fe #kd 5.

(4) 4:1(2) OBRIPARMTL=M/7 523 (R
500mi) wAh, FTonsxk/—viEH (2%) 50mi %
x5 TAB8ARLTCIIAF v &A% 5 —T10min
PEIELBEREIBNTS. BikE SR (51C) TR
51588 (V4 » M) ARAWTARBL, xF7u2
— IV THEEIRGT 5.

(5) AB#E c—miT A, LT 4-2(3 ) Licas
DTHEIEL, £FB&E LD Fe 2FEET 5.

(6) 4-1(4) OERITAHMTELHBA7 5 23T A
h, TagAZl, N, HREZFEALTI S ZIRNDE
A% Ny HATCEMRTS. 75 223% 70°C OfEigxe
iz &, Zhic HCI(1+1) 50m! #%4£ %531 i
AL, Ny HREBUANRLTI IR IR LELEZSOTH
L, HHMEBLALVWX S LCRBZIERT 5.

Sample {Pseudo—rust)
l*—Added 3N-HCI
Treat in water bath (about 15°C) for | Omin

f ]
Filtrate Res'idue Add BreCH,OH
. -— ri-CHy
Dilute 10 250 m/ Stir with magnetic stirrer

i

for 1Qmin
Aliquot of sample Aliquo1|' of \ Resid
. sample solution esidue
solution (50/250) (507250) Add HCI
Determination I (1:1)
of T.Fe

Detfermination . i
of Fe'* Dissolved in water

!
Fe os Fe (OH), bath of constant

Fe os G.R-I temperature {about
70°C)
[ Dilute to 250 m{
Filtrate )
Aliquot of Afiquot of
inati sample solution sample solution
Determination of Fe (307250) (100/250)

Fe as metallic iron L
Determination

Determination
of T.Fe of Fe*?

Fe os a ~FeOOH Fe os Fe O

Fig. 2. Flow sheet for status separation of iron.
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FE: BOIEOREE LA ERIES/bDOTHIR
SRR IER IRV EUBHT oW Tid HCI(7+95) %A
T5E X

(7) ¥%#E, Buks 250ml 2 27 5 2 3t Ah,
PEARE TAKZMZ D LT 4-2(4) B X O(5) i Lo
DTIRIEL, =5 %244 bELTOD Fe KX U7X 1 £4
R LTD Fe 2R T 5.

LrDifEOBES Fig. 2 TR
2 EEHEE

(1) 4 1(3)Ypx2752amb 50ml #45WLT
=7 723 (FER50ml) it AnS. ZhiciEEs 30ml
BLUOKEMZCTHERK 300ml L Li-Db, U7 -
ZWT EZ AWK UEEF M) D A RIEREESL LT N/IO
K.Cr,O, FHEEECHEL, TOMfAES Adml 7§
.

(2) 4 1(3)D»x27F7R2DEHE»S 50ml &4
WLCTE—H(AFEE 500mic Arvs. Zhic HClL5ml
I NER L CHREEFI 20ml & L, SnCl, BikZiE
LT Fe*® & Fet? £Ci@iwl, HgCl, fafniEug 8 m!
X UREE 30ml 2jnx, /KT300mlic 5T, o7
= =T F U RNMKUEEF MY U ARIETREEL LT N/
10 K,Cr,O; MR CIME LT, TDEFAE® Bml &
L, G.R-T £ LT®D Fe XU Fe(OH), LT
Fe @& >¥oRic X >THIET 5.

Fe(g) as G. R—1
=5X5{B(m ) —A(ml)} x 0-005585
Fe(g) as Fe(OH),
=5{B(ml) x 0005585} — {Fe(g) as G. R—1I}

(3) 4-1(5) o —phoiEgic HCI(1+1) 53ml
BN, BIREMELTC7 VI — B X070 &% iEl
SH/oDh, (#sk 100mi, (NH,),S5,0, #9 1g hnx,
1~2 min #FH@ L C Fet?2 2524z Fetd® 245, O&
iz CH,COONH, #hnxz pH 2 2z L, R/FY
U FvBEER SRS - L EDTA E#HBKRTHEEL, £
OffiR%Y Cml XL, €8s LD FeExD&D
RiC L > CTHEET 5.

Fe(g) as Metallic Fe=C(m!{) X f
f: M/20 EDTA EZE¥BAgE{ERO & & 0:002792
M/50 EDTA {E#RsygfdifHo & & 0-001117

(4) 4 1(7)oxz275=2apb 100ml #4538 L,
EMA7 523 (FE S00ml) wAnhs. LI 4-2(1)
WL > THEEL, N/10 K,Cr,O; $RHEESHR T e
L, TOFA®E% Dml L¥5.

(5) 4-1(7) OAARAT T AIDEMEH L S0ml %55
RLTE—% (F& 500ml) wAhnd. LIF4-2(2)

L7 2>THEL, N/10 K.Cr,O, BHEEHET iz L
T, TOFERAEX Eml 2L, v 4&4 b&LTOFe
BLUOS1 424 beLTD Fe B2 0XDRIC X DTH
HT 5.
Fe(g) as Fe O,
=3-2-5{D(ml) x 0005585}
Fe(g) as a—FeOOH
=5{E(ml) x0°005585} — {Fe(g) as Fe,O,}

5. RRBEIUEER

5-1 SHOFHOOTETE

5.-1.1 KERMEESRILEW L XD tho §bE & D5

i

#HO X Ot hiz i Fe(OH),, G.R-1, a-Fe, a-FeOOH
IV Fe;Of BEETHOT, KEELSFZLEWEE
27 51ix, £7, Fe(OH), XU G. R-T =ik
DILDEILEWM»H 5T D LBPLETHS.

INSOGMIT VT, oLt HEIEE I B DHKER
Lk &BEOSETHD. ¥, ThiK D>V TEREY
fiiz ot &BSHO—F & LB LRI LD, £
gD HCL(0 1~12N) 100m! 2 fvT, &4@EEE
(2=78, k¥, K¥) © 10min EL LT, BLTF 4-1(2)
LB 2TREL 0L, BEXbho £FBH%k% BEO
HeClhikiz X W B LB ORIR Kb, T O
B% Fig. 3 wR¥. 2w, TOERITH LSV,
HCl jRE*fE 4 » 2T (1~6N), {9 15°C ok#dT
10 min EE L, [IRC LT &BEROEINERZ KD 7.
FOFER % Table 2177 F. X511, ZORKESLS 3N
-HCL 100 m! % i\ T &y 15°C oykilich T g2 &
2T (5~30min), [FERIC L TE&ESGOEBIRERS K
Wi, FOFEHE % Table 3 177”7

LA bG8, HCL jRED SN LITF Clr&ESREIINE
H* 98% BLEDERTRL, 72, BEUREIILIERRM & &

100 p—x—1

| e

Recovery of M.FFe (%)
3 3¢
T T 1
%

0 2 4 6 8 10 12
Acidity of HCI, N

Dissolution at room temperature (about 25°C) for 10 min
Ihssolution 1n water bath (about 15°G) for tUmin
Dissolution in ice box (about 2°C) for 10 min

OE O

Fig. 3. Effect of acidity on recovery of
metallic iron.?V
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Table 2. Effect of acidity on recovery of metallic

Table 4. Solubility of iron compounds with 3N

iron. HCI.
I A i £ Recovery of iTotal ironig_ . Fe i id
Sample cidity of | o llic iron Iron j tent |IFe in filtrate'Fe in residue
P ; HC1 (N) L (%) compounds io(gﬁe)n E (%) (%)
i 1 98-8 Meiallic iron | 100 1-98 98-02
Pure iron 0°1 g + 2 986 a-FeOOH 54-17 0-32 99-68
e A R (T T N
1~2 g : e( )2 i
ﬁ 5 98-0 G. R-1 4-99*% | 100-00* Tr*
! 6 93-7 d

Sample is dissolved in water bath (about 15°C) for 10 min.

Table 3. Effect of time on recovery of metallic

iron.
S 1 Dissolution Reco;/i(?ry‘ of
ample time (min) meta(‘;c) iron
(/]
5 99-6
Pure iron 0°1 g + 1(5) ggg
iron hydroxide 20 94
I~2g 25 95°5
30 94-8

Sample is treated with 100m¢ of 3N HCl in water bath
(about 15°C).

PIETFT LTV LAY, 10 min DIRNTrEEIREAS 982, L
F (30 min ‘T 94'8%;) ‘THor:.

L7ehsD T, KERbgk & mgko ol 3 e 2%
ZT 3N-HCI 100m! %#fv, £9 15°C DK TH
HLERE 5~10min RHETHZ LT L. IO EH
K TLEBHGOBINEIX 8% BETHLOT, &EK
HORKEZ TR L, TKEELERDS A UEE 2 7R a4 &
505, LOBRETRTSEMAITLILENTRETDS.

D E, KE(LEkD S 3N-HCl 2 {#fE+23z &
W L7cDT, KER{bEk & T T Db 3 N-
HCl it 2B #A7. Tibb, £##E01g
EFZAT7 I AE» D LY, 3N-HCL 100m! %\,
19 15°C ozk#Sih THFI LA S 10 min AMER LT 558
L, AHEHPD Fe mikadho Fe m@HH L, £8ka
xR BHEER kDI ZDFsE%E Table 4 10iRT.

Iron compounds were dissolved in water bath (about 15°C)
for 10 min.

Data of Fe (35) were based on total iron (35), respectively.
* These results were variable in order to change in quality.

Table 4 OFEEM S, 0 &HCT Fe(OH), 8L
G. G-1 3T TR BB LTAIREEY,
FeOOH % X U Fe,O, 132 OXERS (98% LAE) 23R
BERRERES & LTERY, Fe(OH),, G. R-1 L X ofhogk
behesEt s L8 TE 5.

5:1-2 &EEE <224 PRIV XA 24 +OH

wlE

3N-HCl iz X » Fe(OH), 10 G. R-1 %5 HEL
FRRESHRICREEHRE DT EA PBLXOF A %
1 M EET S ZOBRIFOEESHESHT HICH
D, BE—RCAbhTws HeCl, #:2, oA x
2 — VEPEMEER L INF T S EESR e SRET 51
BETHBH, BILEDEH T A + KB LEkE &1k
ATV T S B BT, HgClpk, 7oax &2
— ik, BEGREERECTT 8@ LA Mo
JREER S, fkEIChT HEEE KD CORRE
Table 5 Z7R”R7.

Table 5 DFER» S, # 4 #4 g HgCl, #Eicidig
EAEBB LI, Tuns g — ki3l Lishk
T50T, ESKEHET 5icix HegCly, #&EB X .

L7ch 0T, BUSOhoL&BESHOLEZER T HITIT
HgCl, keIt 5503, REMFESHT TIx HgCl, 3£
CTEBEHREBRLTCHHLAEDLOBRE NG, 54 £4
FEIC=T 4224 V2EETHILEITKDDT, IO

a-Fe, a-

Table 5. Analytical results of iron compounds with various method.

Total iron contents

Soluble iron (25)

Iron compounds

I Direct dissolution

o, i
: (%) i HgCl; method i Brg-CH3OH method method with
! E ! organic reagent
Metallic iron 100 99< ‘ 99< ﬂ 99<
a-FeOOH ; 5417 1r I 0-41 | 216
Fe O, g 71-42 Tr g Tr ! 0-32

i i

Data of soluble iron (35) were based on total iron (95), respectively.
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B&v: HeCl itk b, ¢BEZBEH LL SIERT
LH4EBAEBSIREIPICED, zna5-2-3TCiHhRB XS
ic Fer? #EBTHXVICHHETS. Licss>T, Hg
Cl, =oAL RD, Tauri / —VECE2TLEE
GEHET ST L.

TJohtHZ/—EENX Table 5 XSk~ 444
MG LA B LW, ¥4 24 MISMBEBELT
EORELSL 2B, LB LT 0 5%RERD
TEATHILENTES.

5:1:3 4 &4 FEw T RHA POLEE

Tohxdg ) — VR L DEESKESH LRI BRI
T4 ZA FETTREA PHBFEET S ZhbO8kE
EWMESHTOCBBRECEAFIA LTS LLS &
L'C, ARBROME, BRIHREY @4 » 2 Tkt
FAR oD L I RSB OM SO F T T,5.2.3
TS X S Fet? 3L Of Fer3 »ER LC, &K
IDFA 24 FELTD Fe X0 =4 344 FELT
® Fe sk»pb it L.

52 HEDOEE
5.2.1 Fe(OH), & LC®D Fe 35X G.R-I LT
» Fe DER

ka2 3N-HCl T Lc A% —EEIC 5 T8,
IR =S5 LT—FH &b Fer? %, fhixn T. Fe %
Sk, MiERNC Fet® 2EFE LT, §ftHEiICkH G R-I
ELTD Fe XU Fe(OH), & LToD Fe &zkdd T
il Lz

5.2-2 &BEHLLTD Fe DER

ToLRE ) —VTHELCEBLS®BEID, 7o~
WEIVT o L 2EHSE0b, B0 EDTA jiEE
B X h&E#KE LT Fe k5.

5.2.3 #4424 rELTD Fe 5XUO'w& 244 b

LLTD Fe OEFER

SESSMBORIITELA 24 PRI N2 &4
FBIFET D ThESET2OCRERTVOTRS
% N, #¥2eh¢ HCl #HWCS@BL, —FEEK 5T,
INEZHLT—F XD Fer? &, fib 5k T.Fe &k
B, MM Fer® 28 LT, HEICI LS4 %4 b
LLTO Fe KIW®R=w5 244 b LTD Fe 2EHT
5T L L.

SBHROER L LTI HgQl, ik XU Tnax 2
—WERDDS. &), EB&kETA 44 PRIV =T R
&4 bosyEkic HgCl, @A L L S &Fx s, T
OHEREBHREZBR LS WitBRShicER LB
KERAST A 24 PBXV P2 44 PEEDIRED, T
hirh Fet? FBT5IVWICEmP O Fet3 3Bk

RO7DIETLINT Fer? Lich, Fet? OFEEHEH
BEZ 5 X 5 ERESH D DT, &BKEOEE IOV
THENRZ. bbb, Btgko—FER8ICHMEOLERESY
Iz 72 mE @ HgCl, ghic X > T3 LT&Esk
(Wigh) ZBMEL, ABLAERS (KL &BKEY
%) % HCI(1+1) 50m! 2FvT N, ¥2%#BU7%
> HER_E THnEERE L, KoCr,Of JEEIC X DT Fe+?
ER L. XOFER%E Table 6127

Table 6 O#5EE» 5, HgCl, 2:ic T HIF4RK L&
FKERD 7z DIz Fer? pRTT I T Fet? OEEES/N S
vk, BFEETTOT, RFMEESITCRTLEE
BROFERWRFERATE /v, &EKBE T o a2 2/~
NMTERIENEEBEKBEOHENBRETE Fer2 0F
BOHBWRETD D, BENEHL L ERWTRVD
T, &EgkoEER HeCl, Lt X 6F T oo &/ —
NERFERT S i L.

Tohx /) — VT EESYBRL-OLOEXE
N, # 2 ¢ HCL(1+1) W WK L THhnEissg L,
Ik Fer? 2 FR L 2%, HCl CHEMBTHX

Table 6. Effect of metallic mercury on determi-
nation of Fe+? in residue* obtained by
HgCl, method.

Pure iron| N/I0 K,Cr;0; |

Iron added ste<nd. solution Fe*? found
compound (%) used (ml) (mg)
— 0°05 0-28
Fe,O; 01 12-00 6702
Olg 02 12-15 6786
0-3 11-03 61:57
— 3-62 20-19
Fe;O, 01 13-70 76-51
0O'1g 02 15-33 85-97
03 1397 7777

* This residue is included metallic mercury and mercuric
chloride.

Table 7. Effect of filter ﬁaper on determination
of Fe*? by dissolution at high temper-
ature solution.

Kind and |N/10 K,Cr,O;| Fe+2

Iron compounds |number of|stand. solution| found
filter paper used (ml) (mg)

Fe;O4 0°2 ¢ — 7-23 40-38
7 T.F.P 25 8-01 44-74

7 N.M.F 3 7-23 40-38
a-FeOOH 0-2g — 0-18 1-01
4 T.F.P 2'5 1-90 10-61

” N.M.F 3 0-18 1-0t

T.F.P : The Toyo filter paper (No 5C, ¢ 55mm)
N.M.F : Nuclepore membrane filter (5 y, ¢ 47 mm)
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Table 8. Effect

of filter paper on determination of Fe+2? by dissolution

at low temperature solution.

Iron compounds Kind and number Fe*? found (%) Fe*2 content in
of filter paper 60°C 70°C 80°C iron oxide (%)
Fe;O, 0°2g — 20-94 21:03 20-41 20+ 19*
” T.F.P 25 20-52 20-94 20-41
a-FeOOH 0'2¢ — 0-39 034 0.39 0 50%
4 TFP 25 0-44 0-44 0.44

T.F.P : The Toyo filter paper (No 5C, ¢ 55 mm)
* The value by JIS M 8§213.

W AMODPT, Thick b Fer? Bunw SAETEIRT
Fe+? DEHEARLAZDT, SR X 5ETIRERZFH
7z. RKPlo—FERBRAMELE = — 2 VKT T 1%
—%hix, N, #xdT HCL(1+1) 50ml ZF\ T3
T 10min InEERE L, BE O K,.Cr,0; #EIC
ko< Fet? #Em@ L. TDFER% Table 7277,

ZDFER, B L TOMIENER (BIRIERE) TiRA
FERAIWT T Fet? Emly Fet® MELS T Fer2 i35
2R LI. —=o—2Z VEFTT7 1 0&— IS Fet?
EBLRWTHE LD/ LB 2T=a—2 YK
T7 4 E—FRATHREEEO SEBEMETH Fet?
OSERITHEGE Z ST MBI vhs, BN Gz Rl &
LTAHEEFERAT 2OTHWHERCAEBE TN S Z
L, Z4E - E»SAHBTIEAMEFHTS
LWL TDRD, 4424 bBXUwS R 44 b
HTEWIEREL, o, AEEWMF UAVWISES&HE (B
. B, BIRE) 25 WiIERIERTSHLETESL LE
2O EDEBRETTIL D/

EF, Y454 bBXEY TR 24 FHMERCIBRYT
HEERTIND bz, HCI(14+1) 50m! 2 F v T iR
REZE L X CTRE R L, REOER % TR
Legkmr k.. ToiR%Y Fig. 4 TRt

ZDRER, 514 24 bBXU=s %424 M HCI(1+

_ sof
o\o X S X, - aney
= IO =R xS e ==t = = T 42,
- o @ S rmin 2:'un I:mn le
o - H - - —— L e — T —— . o,
g >5n:%omi" 1 Omin Smin 3min 5973%
8 sof (@
& >30min
= 40 ! 1 1 1 I

40 50 60 70 80

Temperature of dissolution (°C)
@ : Fe;0O4 ® : a-FeOOH
Fig. 4. Effect of temperature on recovery of iron

as a-FeOOH and Fe Oy, respectivery.

1) Z{#H LcHa, 60~80°C € 3~10 min LFEThH
ESER BT 5.

DEI, TOEWT, AMOWRHIKITE XU Fer? 5
BB D AMOEMc DWCHE~I. Tihbb, 3k
D—EBKAHH|EIZ, Ny #Af< HCI(1+1) 50m!
W CIARIRRE % 60~80°C iz 5> 2 C 10 min {&fi% L
T, K,Cr,O; j#iErkic k¥ Fet? EFE L. O
% Table 8 z77%.

DR, 60~80°C TIX AMOBEFITID ST,
HEK XD Fer? oigim d7c<, 10min T fHT 5¢
LB L. LieddoC, 4 44 b LTD Fe ks
XUO=s 344 & LT Fe oFEEICIE HCI(1+1)
50mi ZFWT, 70°C pfEiEKfEhCHiiET s s
L7z
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Table 9. Analytical precision on mixed samples.

Ex M. Fe Fe+2 Fet3 Deviation (mg)
Nop ‘| found | found | found

(mg) (mg) (mg) | M.Fe| Fe*2 | Fe+3
1 98-16 18-85 | 100°53 |—-0°'57—0-18/—0-26
2 98-71 19-13 | 102-48 |—0°02| 0-10] 1-69
3 97-74 18-85 | 104-44 |—0'99—0-18 3-65
4 98-85 19-55 | 10123 | O-12] 0-52| 0-44
5 99-27 18-85 | 100°53 | 0-°54]—0-18/—0-26
6 99-69 18-85 | 98-16 | 0-96/—0-18/—2-63
7 98-71 19-13 | 98-15 {—0'02| 0-10,—2-64
X 98-73 19:03 | 100-79
S.vV | 100 20°19 | 110-96
o 0-60 0-24 2-08
(oA 0-61 1-29 2:07
Symbols

X : Average

5.V : Standard value
o : Standard deviation
C.V : Coefficient of variation
Samples were prepared by mixing pure iron 0°lg, Fe, Oy
0.1g, «a-FeOOH 0°1g and iron hydroxide 1~2g.
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Table 10. Results of iron analysis in pseudo-rust.
Reaction Fe as Fe as Fe as Fe as Fe as Total
Sample time G.R-1I Fe(OH), M. Fe a-FeOOH Fe,O, (0‘3‘
(hr) (g) (g) (g) (g) (g) g
8 0-030 0-972 0113 0-265 0-006 1-386
Wet 16 0-030 1-076 0391 0-684 0-006 2-187
sample 24 0-070 1-015 0-589 0-877 0-036 2-587
48 0-155 1-311 0-785 0-857 0-693 3-801
Dr 8 0-070 0-449 0-082 0-806 0-021 1-428
ample 16 0-100 0-707 0-127 1-188 0-012 2-134
P 24 0140 0-659 0-426 1-182 0-330 2:737
* These samples were dried in vacuum at 60° to 80°C for I hr. B
Table 11. Comparison of total iron in pseudo-rust with various methods.
Total Fe (g)
Reaction time . - Fookk Difference
(hr) Thi @ncth d Calculated Calculated
s ° from FeCl, from NaOH @®—® @®—0©
8 1-294 1-235 1:274 0-059 0-020
16 1-933 1:876 2:018 0-057 —0-085
24 2-525 2504 2520 0-011 0-005
48 3-616 3:528 3-679 - 0-088 --0-063
72 4-316 4-326 4-277 —0°-010 0-039
96 4-716 4-775 4-656 --0-059 0-060
120 4-932 4-947 4-854 —0-015 0-070

* T.Fe=Fe as G.R.-I+Fe as Fe(OH),+Fe as M.Fe+Fe as a-FeOOH+TFe as Fe;O,.
** This value is iron which is consumed in before and after neutralization reaction of FeCl, solution.
***%  These were iron which calculated from NaOH consumed by neutralization reaction between FeCl; and NaOH solution.
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