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Determination of Iron in the Silicate Rocks and in the

Terrestrial Water by Atomic Absorption Spectrophotometry

By

Shigeru TERASHIMA

Abstract
Some conditions, such as the height of light beam passing through flame and the

effects of acids and coexisting elements, have been examined experimentally in the determina-

tion of iron by atomic absorption spectrophotometry.

Concerning the effects of coexisting elements and compounds, silicon, strontium and

the sulfates of aluminum and of manganese acted to decrease the absorbance of iron. But

these interferences have been suppressed by adjusting the height of light beam from 15 to

20 mm above burner top.

A method for the determination of iron

in silicate rocks and terrestrial water without

any separation from coexisting elements and compounds was established.
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Fig. 1 Effect of lamp current on absorbance
Wave length : 2483.3A, Slit width : 1
Flow-rate of acetylene : 3 //min
Flow-rate of air: 13 //min
Height of light beam above burner 5mm
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Fig. 2 Effect of height of light beam above burner
on absorbance and on temperature

Wave length : 2483.3A, Slit width : 1
Flow-rate of acetylene : 3 //min
Flow-rate of air: 13 /min

Lamp current : 15mA.

A : absorbance B : temperature
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Fig. 3 Fifect of flow-rate of acetylene on absorbance
and on consume-1ate of sample solution
Wave length : 2483.3A, Slit width: 1 )
Lamp current : 15mA, Flow-rate of air : 13 //min
Height of light beam above burner : 5Smm
A : absorbance(Fe : 2ppm)
B : consume-rate of sample solution
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Fig. 4 Effect of flow-rate of air on absorbance
and on consume-rate of sample solution
Wave length : 2483.3A, Slit width: 1
Lamp current : 15mA
Flow-rate of acetylene: 3 //min
Height of light beam above burner : 5mm
A : absorbance (Fe: 2ppm)
B : consume-rate of sample solution
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Fig. 5 Analysis lines of iron
Slit width : 1 Lamp current : 15mA
Flow-rate of acetylene: 3 7/min
Flow-rate of air: 13 J/min
Height of light beam above burner : 5mm

SEBMEINT R Y R TV L RE X B S,

DIT OEBRITZLE 1. 8kg/om?, ZEKHiE 131/min T
Tio kit Lz,

3.1.6 e LRIk

SEOAAITIET 2483.3A, 2488A, 3020.6A, 37124
REBERLDTH D, MOBESEE—ELLT, £
NENOSIIEE CHIE URERE 5 5 KR L,
HWEEMSHLPE DI 248338 BL oL bEN
MR E T, AR ER T3 2483.38 2HVWBZ LIzl
770

3.2 BOBELBEEORE
FREERIESEEE L AR C 2ppm & L, BIRET
ZRhFh 0.06, 0.12, 0.3, 0.6, 1.2, 2.4N DR
Lize ZOWIRICDWT 3.1 CEDBIERMETHEEL
TeRER & 6 FiTR L,

3 2 = %{gﬁ 2

) ‘

2 .

Q .

2 rep —o—HNOg

S —x—HCI04

® - —a—HG|

'_‘:’ '——U‘—“H2804

3 j6t+

>

n A

& 1 { 1 ) % 1 ;; 1
0 0.2 a.3 0.6 1.2 24

Concentration of acid, N

Fig. 6 Effect of acids on absorbance
Fe: 2ppm
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Fig. 7 Effect of interference of some elements
to the determination of iron Fe: 2ppm
A : Mn (as sulfate) D: Al (as sulfate)

B : Tartaric acid E : Sr (as nitrate)
C : Citric acid F:S8i
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Fig. 8 Relation of interference of silicon and the
height of light beam above burner
A :Fe 2ppm
B: Fe 2ppm, Si 100ppm
C : Fe 2ppm, Si 1,000ppm
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Fig. 9 Effect of flow-rate of acetylene to the
interference of silicon
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Fig. 10 Solvent effect to the absorbance
Fe:2ppm A :acetone
ASi: acetone, Si 200ppm
B : ethyl alcohol
BSi : ethyl alcohol, Si 200ppm
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Fig. 12 Interference of silicon and absorbance
of silicomolybdate
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Fig. 15 Relations between the interference
of the diverse elements and the
height of light beam above burner
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Table 1 Optimum condition for determination of iron

Wave length

Lamp current
Slit width

Pressure and flow-rate of acetylene
Pressure and flow-rate of air

Height of light beam above burner

2483.3 A

15 mA

0.18 mm

0.5 kg/cm?, 3 [/min
1.8 kg/cm2, 13 [/min

15 mm
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Table 2 Experiments by the synthetic samples

Sample | Added Coexist elements (ppm) Found Fe (ppm)
No. Feopm) | Na K Mg i Ca Ti Mn Al P Si HC1 | H,SO, | HNO, | HCIO,
1 1.00 20 10 30 20 5 5 50 5 100 1.01 1.00 0.99 1.00
2 1.00 20 10 30 20 5 5 50 5 100 1.00 1.00 1.02 1.00
3 1. 00 20 10 30 20 5 5 50 5 100 1. 00 0. 98 1.00 0.99
4 1. 00 10 20 40 30 5 5 50 51| 200 0.99 1.01 1.00 | 1.01
5 1.00 10 20 40 30 5 5 40 2| 400 1.01 1.00 1.00 1.00
6 1.00 10 20 40 30 5 5 40 2| 500 1.00 | 0.97 | 0.99| 1.00
7 1.00 5 10 20 50 10 5 40 2 500 1.02 1.00 1.01 0. 98
8 0. 50 5 10 20 50 10 5 40 2 500 0. 50 0. 49 0.50 | 0.51
9 0.50 5 5 20 50 10 5 50 5 500 0.51 0. 50 0.51 0. 49
10 1.00 5 5 20 50 10 5 50 5 500 1.02 1.00 1.01 1.00
11 2.50 5 5 10 30 10 5 50 5 500 2.51 2. 48 2.52 2.50
12 5.00 5 5 10 30 10 5 50 5 500 5.00 504 | 4.97 5.02
o 4.2.2 oLk X 5
L TLBRERESNE S Ul SETAPRRA 0. 10005 £E&E S 100mD 12137
BEAkFOBROER LY, SEOKTS BET. WMERE 10m L5k
11 BEROER TN Sml ML LIRS & E 5. HE

AR SHENERIRE AL, 2 A7 F 2 =2 (100ml)
[tk O~6ppm L7253 X 5L WT 5, R A+D 2m/
EMNLTERETITH Do B 1L ROWESLEMLTIRINE
BIEL, WE L OBSHER

4.2 FUOBERRIMhOKOER

4.2.1 7% BRI X 55

EABARRE 0.1000g & A& 3201 (25ml) i)
Y&y, AESHE] (NagCO;+KyCOs) 2.0g & & bizin
BEMET 2, BRETAHL, EATEMLTE—-T—
A00ml) iz H>F, HE (1+1) 20ml ZH{RLITMRT
RBFAEFBHLEOL, 227522 (100m) iTA
NTERL TS, SHEERIETT 0.1~5ppm L7235 X
HEIRL, F1ROWMESRECRINEEEL, RER
VEEFEERD %,

A+1I0md &Mz TAFWEZERCEPL, ARTF
A2 A00mD I ANTER LT 5. SREEKRTTO.1
~5ppm L7 B X 5FIRL, 51 ROMESRMECRINE
HEL, RERIVESHEL KD 5,

4.3 BEAPOBKDOEER

HEAE XRS5 L TRBED D 3R TG
EOTHRICT %, 2h XY 26ml 2y MTHE
L, E—%— (00md) ic A%, % 1+ 1mi%
Mz THEBL, NEREOKEE» T. FR E CAHH
L, AZx7F 22 (50m) CANERETSTH 5, H
1 ROPELELETRIEZREL, HRERI VGSFEE
KD Bo

4.4 EEHER
FEEEDOTFWEREEE 7 b N Bk ok EEL

Table 3 Analytical results of iron in silicate rocks (Fe%)

T ___ Sample 1 2 3 4 5

Method ——— | (Kibushi-clay) (Granite) (Andesite) (Andesite) (Basalt)
A 0.51 1.52 2.62 8.24 10.78

Atomic
Absorption 0.50 1.51 2.53 8.22 10. 86
0.52 1. 49 2.55 8.26 10. 83
Colorimetry®? 0.52 1.48 2. 56 8. 20 10.85
Volumetry® 0.55 1.45 2.71 8.38 11.02

A : HF-HClO4 decomposition
gi&a 500ppm} [NasCO3+KzCO3]) fusion

1) O-phenanthroline spectrophotometric method

2) KMnOy volumetric method ; Analyt : Teiko OMORI (Geological Survey of Japan)
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Table 4 Analytical results of iron in water (Fe ppm)

,Rﬁ&ﬁf”§@yf\ 1 2 3 4 5
Atomic 0.14 0.47 1.31 2.70 4.00
Absorption { 0.13 0.50 1.31 2.66 4.03
Colorimetric? 0.16 0.50 1.33 2.64 3.98

*  Groundwater (Aso-gun, Kumamoto-ken)
1) O-phenathroline spectrophotometric method

TeREREMOFHEL L T, #3RBIVE4RITR
Lo

THLDORNPLLNBE LS, TWBREEARR LU
KRB bEERFREOEZ VP b TRHELEBET
ERAN

5. FHEHORY

AEBRTHRELZTHBSRICONT, OB 2
T oD, HNHRTE WHERRTE, PR TE
AT TEET 5,

5.1 SARpiFis

BT LT, WA 3227 MRS
BREBI RN ITET 5,

ZOREOFEL LTI, Kwson, K. & (1963) iz Xk
VRS v P EHASHBET ADARY bARRICE S D
OBPPESH, i, Rosiron, J. W. & (1963) iz Xk
Y, RPTEFTS OH Hiz k5 BENHLESHTH
B

FHOREDY, HERIET 7 CEBENRLOTH
50, TNTHEH—FRGTERT 20 EVEEIRY
EEZbNB, RPCTERT 5 OHEORIHFHRITI,
2800~ 2860A 33 T 1F 3060~ 3200442 3 B 723>, $:2483.3
AwirBgLrenrEzbhs, kot a0k
DTHE, DIFEEEEZ THOEERR T2 il
P HANHARTEH TR L Ebh 5,

5.2 #pHEpyLTFiH

ZOBEOTHIE, R~ ORMRIOHR OB AEE LT
THEEEKES, £, Davip, D.J. 1961) iz kb,
GRS BE L BRI, RPCIHEEP B ORE
ZEEY, BT OWRNSETEHEAEND D & OWER
REhTNW3B,

BHRTEROBIEEIL SV, AERTHEA LT
NTOBEWEOWTRE U 7ze TORE, BIEERE
W, B, W7 VI =725 (800ppm PLE) OFF
BIRBRIEMA R OIS B4 ST, FOMOETR
TREMER B DT,

FRERRRC X 2 BB oI, TEHRELY

BWRINE B2 5HAEOTRTH D, WL OWEEH
TERWN,

5.3 {bEAaTib

EFERZRTHL LT, BAND (19640 X W &5
(1966) DTEEITIX, kDX HIZDOREATNS,

(@) RPTOFBRITEDOA A L

(b) R TOBRDOER

() HHERMALSHOER

(@i%A A 2 ALBENR6eV, bBWIEENLTDOTRED
BARRPTA A ALY, BEHFIEES LN
LbDTHB, TOHEBIFBREORERNZERITVWHL
51K, X0AF AL TWIEROTEIMC X2 TRk
nNBLERTN53,

DA A AVEER, 7.896eV ThH Y, icxttaiT
WEOTFHIE, 7MUY AELES Y YA 1,000ppm
HELTHRECEBINRENT 22, A3 ik
HFHE BN, ’

BT WROFEEL 2T, R OBz YR
TN EREZDBNB, LHLEEDL, JWEER 200
ppm Pl k& 20 THLTFHORBRECER 2N &, B
BRI Y DBELERCBOTTEPRENZ LR ENLD
WEI2HH L X Bbhian,

(N, PEWAWTICR W AR TS B X b aw
0, RPTL HHMEET, EPiotairicEss
BZEBERBORFEDR 220D TH D,

REBRP D B,

(1) WP CEREEZEREATVETERT 5 XA

B, BEABOTERD 5.
(2) DWEOTEIE, AT RO L O OBERKE
o

(3) ROLETIE, 1ELALOTEHERERIND.

BREDZ WY, P CART AR LA
WS, ROTECE T HMTHEEEL RV, IS
BbRVnborBbhb,

HHEEEL B DREIEICOWT, FiRks & Wang
HEEOTERTEZ ERELONIEORS, AEREL
7 ED, MENJES, A.C. (1960) iz k> THHsh, &
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Table 5 Melting point and heat of formation?

Salt p(l)\.]/rlﬁlt?&%) K c%ll;lrfnol) State Salt pg}flfltéf}%) & a%ll/{rflol) State
FeCl, — 81.5 c FeSiO, 1550 —254. 62 c
FeCl, 282 — 96.8 c FepSiOy —343.7 c
MnCl, 650 —115.3 c MnSiO, 1323 —302.5 c
AlCl, 190 —166.2 c MgSiOq 1557 d. —357.9 c
FeSO, —220.5 c BaSiO, 1604 —359.5 c
MnSO, 700 —254.2 c SrSiOg 1580 —363. 2% {
H;PO, —306. 2 c CaSiO, 1540 —377.4 c
Al (SO, d.770 —714. 5% c Al,SiO, —767. 5% c
AHf° : Standard heat of formation at 25°C. (*18°C)
¢ : crystalline f: fused d : dissolve
1) Hodgman, C, D. et al. (1961~1962)
2) ed. by Japan Chem. Soc. (1958). (Japanese)
o A% <7307 AOTFHERMCOVTERL 5.
TN 2o AERTHWERB LRI hE0IFIZ 2T -

ERTBZLBELONIEORE, SRBEE LRI
Rl BESRELD,

(1 & ~rvFy, TAI=TALLEMIE bR
FREE 0 ERFWI R E W,

(2) <7 XV A, RNYUL AburFUuhs, A
YA, TV =T ADTOEER, VB
BAREREBKEN,

(3) &k 2ppm, 335 200ppm &\ 5 BAGEHRA B A
T, BWEHR T FeSiOp 23R T 5 LiRETHIE,
WEOTHEIHEI L 2»27, U vig BT
=T AOARBUITVEREEL b b REW,

BREDT LRI D, TOMR, —ARICHERER, &

e  BARNRPTEIBE LI Wz i S h 3,
FHHFIODICAWE TR L LTE, THHESL LY
RERNAMEERTELONRDFELY, iz, £D
FIRICHREEESRAZ LI RY, FHRdRiRD
BRICOWTI, RO TECREEL 222207 ALE WS,
U 5 fBEET 57w LHEERT 5,

6. #% =

TR TEAITEIC L B8O ERICOWTIREIL,
WA RS 7 & NCEEK T o8k ® JLfFE T B ik
DBEETTR S T L, K, SOEMRICERTSC
EBRTET,

FERETRICHRY, WANS LFRLMEIER
W W 2 BRI RS R A — i B AL UL
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