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Determination of Trace Iron( [ ) by Catalytic Spectrophotometry
with Benzyl Triethylammonium Chloride as Sensitizer

ZHAO Lun, WANG Xiao-ju”™ , GUO Jin-quan. GAO Hong-wei
( Department of Chemistry, Changchun Normal University, Changchun 130032, China )

Abstract: The new catalytic spectrophotometric method for the determination of trace iron ( Il ) has been devel-

oped. The method is based on the catalytic effect of iron ( Il ) on oxidation of bromocresol green by hydrogen

peroxide ( H,0, ) using cationic surfactant of benzyl triethylammonium chloride ( BTEAC ) as sensitizer. The

optimum condition of the reaction, kinetic parameters were investigated. The apparent activation energy of cata-
lytic reaction is 61. 14 kJ/mol with detection limit of 2.8 x 10 * g/L for Fe ( Il ). The dynamic linear range of
the method is 0 ~ 600 pwg/L with precision of less than 5% RSD( n =6 ). The method has been applied to the

determination of Fe ( Il ) in water samples with satisfactory results.

Key words: benzyl triethylammonium chloride; catalytic spectrophotometry; iron; hydrogen peroxide ( H,0, );

bromocresol green
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Fe( T R BURIR =k Fe( NH, X SO, ),
- 6H,0 JRCH 1 o/ L &AL HARFR AL 1 me/ Lo

TR SRR :5. 0 x 10 mol/L; EDTA % :
1.0 x 10 > mol/L; H, 0, % : 5% ( RFI80, ¢ )
I = R FA W -5.0 x 10 ~° mol/L; K, HPO,
- KH, PO, & Wi . A 53 a1
SIS K IR ZRIE K
1.2 SR Uik

FW 25 mL FL @, 25 A TR B By i
W 1.00 mL.H,0, % 0.5 mL.K,HPO, - KH,PO,
0.3 mL R = LR AR 0.5 mL, H
H— A —E &1 Fe( I )PRERWR, 51—
I Fe( T AR HER W, KRG B2 25 mL, $25]. i
A 80 C/K T, A 10 min J& , E B F 0,5
SRIGTH N EDTA %3 0.5 mL, vkZKk 782 10 min )5,
SR A L em AL, LIAKAES G, I K 615
nm A0 B AL S RS RE A AT EAEAR B0 W'
Ay, T A=A -A).
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Fig.1  Absorption spectra

1 —JLH B4k + K, HPO, -KH, PO, ; 2—( 1) + H,0, ;
3—(2) + Fe( MOFRMEAT; 4—(3) + FE=2HEE L.

I 1 RO, R 1.2 i AR V] H, O, BEAE

T B, th 2k 2.3 3R Fe( TDHA LR ; Hh
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FIA IR TE 615 nm Kb ¥4 fi KW I 06, 76 B 3 K
b AL S R AL R R IO E 2 25 AA R,
ARSZIRVERL 615 nm VEAIE R & Fe M TAE K .
2.2 RPESRMFRIESE
2.2.1 REHEHER LR

RIS TIRAL TN I e |+ g SRR R 4N
I = 2GR A A S R T 1 AR AR R Y
AR . FMEE MEFIMRE A 5.0 x 10 72 mol/L,
AR 0.5 mL, Z53RFH, K = A
HIEAE0.5 mL B, AL /E I B i, AA Fe K, 0
0.961 ; Hyk b+ e JERE IR AN 0.432 ), ALK
Jot FE M E A 358 AUV F B AR 0. 0532 ) AR SZ IR
I = HLE RGN, R 0.5 mI( B 2).
2.2.2  WSRPRPE M

% T HCIl, H, PO, . HAc - NaAc.K, HPO, -
KH, PO, 2 £ Fh /v i, & 3 Fe( T )AL H,0, S ALIR
FA 43X — 35 /R IR, 78 K, HPO, — KH, PO, /it
AR EL, HOHHTE 0.3 mL B A] $RA545 1 1Y 28 4L
BE A S R AR ML K’ 2 ), ARSI R
B ATRIE 0.3 mL FHIAR BRI A pH 6. 86,
2.2.3  WFI R

HE T HR A R AR . SER R TR )
SRAE R R, AA B R R TR A AR
0L, SEPREE R RIS 1.0 mLH,0, & ~0.3
~0.7 mL, f#fEVE R IR K 2), ARELERAR
F R4 1.0 mL H, 0,78 0.5 mL.
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Fig.2 Effect of reagent dosage
1 —3E = 2 S 4Abs% ; 2—H, 0, ; 3—K, HPO, -KH, PO,

2.2.4  J i BE RSN B ] 1 5 i)

SEEG B 3 mBAGR BEAR T 50 °C L, R 0L )
N EATAS B & R R T 50 °C, R H By AR 4R (6 T 4R
AT, Bl TR T s R e iR, AA 35 K 7 80 CC 7K
W, A R HARE .

HIHRHAIZE 8 ~ 12 min, A4 SR a5 B4l
MR FR ;12 min J5 R HEORR  UEH FHREIL R
NEAREIER, A B /N, AA BEZ I8N ARSEEG AR
80 “C /KIS, IIEARHA] 10 min, AT SRASARAY AA 18,
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2.2.5 ZIRRRMRREN

Sy, AN 0.5 mL EDTA W, 7K
A 10 min J5, 20,6 h NIESEE JLFEAZE,
AR R BARIF RS T
2.3 s
2.3.1 WIS HRE L

FNEIE) g 3 ~ 15 min, AA 5 52 R IFa] ¢ 4%
PERG R, RIS A B G S, 4k [ml e
HFER:AA = 6.1 x107 ¢ +0. 068, W R 5 K
6.9%10 >mol + L™ = 57",
2.3.2 RWTEfLRE

HEAJE 70 ~ 80 °C ¥ W ' J3E Fifi sf ] 25 4k ¢ A% it
2 R NGE R E B ko X —Ink 1 1/TC TR
TR KOVERIfS H s, SR R WG LEE E, =
61.14 kJ  mol ™',
2.4 Tfiihsk

FESER iR TAEM e 25 R0 Bk S i 7
0 ~600 pe/L,AA S5ERHE 2 R R, gk
777K : AA =0.3321C +0.036( C K Fe RIS,
N we/ L) M RECH 0.9968 . H2S (bR 22
sp =3.1x107°Cn = 11) R TAEMZ AR K, 53
AR HFR L) =35, /K =2.8 x10* o/L.
2.5 JLAFE RSN

XTFE 25 mL LR 1 0.2 wg Fe( T ), 24
IE FIAIXHRZTE 0. 5% LA, 2478 119 feidr
B OM:Na®,K*,NH; 2000; Ca’* . Pb>* Mg**
NO; . PO;” . Cl™ . Si0;” 700; AI’* , Ba** | Zn** |
Sn’* .Cr'* \Mn’* [ Cd** . VO; .WO; . MoO;~ 250;
Co’ " \Ni** 20;Cu** 5. # WL ESF R Cu®* 4b, %8
ARG AV, UERA T 8 B R e Bk
P T S Bt i ) A B — RS S o i A vk
JFE, 280G 00 A T BN E Fe( T )AYVREE .
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HHCGH K, AR KL 25 mL, A 10 mL ¥
H,S0, , gk 21, IKERE LS 2 50 mL. B
253 AL 3R A WA i T M R B A AR
Wo HLR I IEEAEN 2 LR P& &, i
TR, 7L SRR 99. 0% ~ 102. 0% ,
KB4 2.32% ~3.01%( RSD,n =6 ).

T FESH ISR B
Table 1

Analytical results and recovery test

plFe)/(pg L") RSD/% [l

A¥ o BEFWE AR WaEnR (n=6) R/%

K 46.82 46.12 40.00 87.62  3.01  102.0

FkK  86.13 86.83 80.00 165.33  2.32 99.0

AED 16,13 16.91 20 36.11 2.2 99.9
O NEMEZER BN pe/s-

ik
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