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(RSD) 4 2.3% (0.50 mg/ L,n =11)F1.7% (2.00 mg/L,n = 11) , SZER AR AR B2 97. 1% ~102.0% .
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FERZ IR T 100 mL 7K Hfr, s 65 R 5 Bl s 1.

10% B F2 e 7 0 - HERR FREL 10. 000 0 g R iR
BT 100 mL 7K .

ZZ WP MERA PRI 40. 000 0 ¢ ZPR%Z, 1 50
mL pKZ 2, /KRB % 1 000 mL.
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Fig.1 Flow chart of total iron
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2.1 ITHEEHHHE
2.1.1 SJE

R4 Fe( 1) 528 3E 2 mkA: i 45 & 90 1 R 150
T, EAE 510 nm Sy e R K, e A (D K
510 nm, A5 S8 15nm [ 8 50 BE AR T 1Y & O

(LED) fE AL ARG
2.1.2 ZWR®pHE

FEZIR T I 2 mg/L Y Fe’* ¥, & A N
A 1.0 mm 1 30 em, B 54 0P pH (B 53
WA 2.13.2.4.1.4.54.85.1 0% KRB
me) (18 2) . K B 2 > pH fH2h 4.5 I SOW AR FR 1Y
FHXT IR G REAR I K, e $5: HAe — NH4Ac 22 0P il
IBRIE N 4.5.
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Fig.2  Effect of pH of buffer solution on system
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BEREZ MR pH (N 4.5, EEHF NN 1.0
mm, AR AFAE , B4 A K350 10,20
30,40 cm X Sz B A ZR 1 (1] 3) . A5 R R W]
EIMRBE 20 em I, (R R A OB (ELROR, ik
FERIPARIEN 20 em.
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Fig.3 Effect of length of quantitative tube on system
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IR M EHRSE D 2. 0 me/L BRAR R, 45 R I
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Tablel Factors and levels

W% %gﬁ; i ,ﬁ Kk
IKF 1 1 1 1 1
2 2 2 2 2
3 3 3 3 3
4 4 4 4 4

T2 L (4)EXAR
Table 2 L, (4°) Orthogonal test

. AL
A W SR SO 4 i
R ;s TP ABIEWTIHR KAE
1 1 1 1 1 1
2 1 2 2 2 2
3 1 3 3 3 3
4 1 4 4 4 4
5 2 1 2 3 4
6 2 2 1 4 3
7 2 3 4 1 2
8 2 4 3 2 1
9 3 1 3 4 2
10 3 2 4 3 1
11 3 3 1 2 4
12 3 4 2 1 3
13 4 1 4 2 3
14 4 2 3 1 4
15 4 3 2 4 1
16 4 4 1 3 2

HI IR 25 R AT A il 5o 5 IR RIBOLE
(B PRI AT AR o & ) R 45 U8 R R h 4
2 U ERR B R 1R, B R 2 IR, B
FIBEE 3 U, IKFEIEAE 4 U RIS I WY SO de AR T
b 2:1:2:3:4.
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LPRARFE P AR AT . Horp KA
IR 2 W ALK AL SO SR ER B 25 , I AR B TR
Pl SR BRI R A o (E W IR A6 LAUUAR T4, Eh IR I
JUEIREIERE =R Al Zop= AR

HEBL 4 R BT RENS S5 AT IE NS A A 5 S Y
M3 5 455 B 6 65 Y B SR 06 S P L B BT
X} 1 mg/L BERPRERR AT T PRI . 2 R X
2T £5 %W, FHIEERETATI 10 5T
Cu2+ \le2+ R C02+ . Cr3+ R Ni2+ ; 2 /f% E/‘J Hg2+ . Ag+ .
CA™* . X F W AR Cu®t (Zn®* [ Co™* , ] 43 1]k
FBIR EDTA G ALk, He® " Ag™ . Cry NIMA
i AR IR A BUTTE. 2 3 9 1 mg/L AR
VR A TS 3 W I, 4% i L4 TR S 110
SV B AR RS 1525

®3 TR

Table 3 Interference test

T AN ISR Y IHERGRIE T AR R 2E
B RVFEEL AVFEEL /%
Cu®” 9 100 3.2
In** 10 80 4.1
Co*" 8 100 2.9
" 5 50 3.8
Ni** 8 80 3.7
Hg'* 2 25 2.7
Ag* 2 25 3.6
Ccd** 2 25 2.8

2.1.6  feuEdhg KPR R % R
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PRA M CREE ¢ hy Fe* " R B, 507 R mg/
L) RYEM R E r 5 0.999 6, KK HIFR (30) =
0. 02 mg/L. 43 %} ik & 0.5 mg/L 12.0 mg/L
[ Fe? " BREFATINGE 11 U, sEA 7RG 2 B IR 00, 25 21
=k 4.
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553 T AR U I R E B RE PRI E K B
x4 BEERELER(n=11)
Table 4 Precision test of samples
PRI 1 2 3 4 5 6 7 8 9 10 11 fE RSD/%
0.5 0.465 0.478 0.486 0.490 0.485 0.490 0.495 0.492 0.503 0.505 0.498 0.490 2.3
2.0 1.990 1.897 1.995 1.985 2.010 2.000 2.030 2.025 1.998 1.994 1.987 1.992 1.7
RS HRNERMIREKZERL (n =5)
Table 5 Results and spiked recoveries for determination of total iron in water samples
KA -2/ (mg/L) fpRE/ (mg/L)  lE B/ (mg/L) RSD/ % B/ % iR/ (mg/L)
ZR ] 0.603 0.70 1.283 2.1 97.1 0.583
157K 1.205 1.00 2.225 0.9 102.0 1.247
TAEFFEEE T — AT 52170 fa) BA B A e g . analysis[ J|. Analytical Chemistry,1972,44(13) .2 143
-2 149.
SE [ 7] K Sreenivasa Rao, T Balaji, T Prasada Rao, Y Babu.
D1 B KR AW AT e S5 p R [ M. b Determination of iron, cobalt, nickel, manganese,
50 R E R RLE BEL .2002 ;368 —370 zinc, copper, cadmium and lead in human hair by
[ 2] GBS750 -85 A bk F kAR HERS I6 i [ ST, inductively coupled plasma - atomic emission
[ 3 ] Dimosthenis L Giokas, FEvangelos K Paleologos. spectrometry[ J]. Spectrochimica Acta,2002,57(8) :1
Speciation of Fe ( I ) and Fe ( I ) by the modified 333 -1 338.
ferrozine method, FIA — spectrophotometry, and flame 8 1 Jaum, @, Rl WU 4 70 A B AR
3 : R 22 4y 21 -
AAS after cloud - point extraction [ J ]. Analytical and PP B HERE L] BUACHEF {85, 2005, 6. 21
Bioanalytical Chemistry, 2002, 373 (4 — 5) ;237 - 26.
243 [ 9] Van Staden J F, Naidoo E B. Determination of total
D4 ] M. Wi B4 6 I B 70 2 40 B K ik iron as Fe (II) in multivitamins, haematinics and
(17, FRES WIS 55 A 2009,21(4) 148 —50. natural waters using a sequential injection ( STA)
[ 5] Huseyin BAG, A Rehber TURKER, Adalet TUNCELL system[ J ]. South African Journal Chemistry,2000,53
Determination of Fe(IT) and Fe(IIT) in water by flame (3):191 -205.
atomic  absorption  spectrophotometry  after  their [10] Rui Cerdeira de Campos Costa, Alberto Nova Araujo.
separation with aspergillus niger immobilized on Determination of Fe (III) and total Fe in wines by
sepiolite[ ] ]. Analytical Sciences,2001, 17(7) :901 — sequential injection analysis and flame atomic
206 absorption spectrometry [ J]. Analytica Chimica Acta,
[ 6 ] W Rudolf Seitz, David M Hercules. Determination of 2001,438(1 ~2):227 -233.

trace amounts of iron ( II') using chemiluminescence
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On — Line Determination of Total Iron in Water by
Quantitative — Tube Equential Injection Spectrometry

NIU Er - chao', HONG Ling — cheng'?, LI Wen'

(1. Institute of Environmental Science and Engineering, Hohai University , Nanjing 210098, China;
2. Delin Environmental Instrument Co Lid, Nanjing 210001, China)

Abstract: A new method for the determination of total iron in water with 1,10 — Phenanthroline as the chromogenic agent was
developed using the quantitative — tube sequential injection spectrometry coupled with a completely set of PLC program system. Under
optimized conditions , the detection range is 0 ~ 10 mg/L,the linear regression equation is A = 0.0995 ¢ + 0.0421(c: mg/L, n=8)
with correlation coefficient of 0.9996. The detection limit was 0. 02 mg/L, and the recoveries of environmental samples were between
97.1% ~102.0% with the relative standard deviation less than 2.3% .

Key words: total iron;quantitative — tube sequential injection;1,10 — Phenanthroline ;on — line determination ; water quality

Classifying number : 0657. 31
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B GEHEAT " T T P S 1) RS UL SR TSRk S I 5 6 0 P e e B 2 U R M A5 SRS am AT, it 2
ACEAE B P62 ST A FIR B 75 5K ke A vh iy [

W28 PR H 23 o W48 2 WS IS R T R 23 28 s B I 1 22 $E 48 . Waters | PerkinElmer | 5t 4 X
IR RINEARDEEE K ICPMS  GCMS 5 1 He Pk AN = 2308 10 % X RS UFEE. 457 S F 4 it 10 37
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