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Table 1 Main measurement parameters of the FAAS instrument

TAESH WRE ST TAESH W S

WK 248.3 nm LB 2.5 L/min

Wb i FE 0.2 nm Erka s 6.0 L/min
T YL 15 mA

1.2 bpifeiai 5120

BRARMEAE 0 18 WK (VR 1 mg/mlL) - YE I FR I
1.0000 g =2l 4x J& 2 T 200 mL B, A 50%
fif§2 50 mL, 35 - T AIMLHEE R T2, B HE B
% 1000 mL 5 )i, 2% iR 25 2208, #5250

BRAME AR (B2 100 wg/mLL) < ER I I
1 mg/mL ZARERE A 10 mL F 100 mL 25 5
i, 2% TSR E 45 20 B, $850 o

=AW (AR EE 100 g/1) FRIX 100 g /K&
=F ML (AICL - 6H,0) - 1000 mL Ba#FHh, A
400 mL 7K i, #ikBE 2 1000 mL,

SEI K R A B KR B R At
1.3 brifiihsk

3L 100 g/ mLARFRE TAER K 0.0. 50 ,
1.00.2.00.5.00 mL F—41 100 mL 25 & i, 34
A 100 g/ =50ALERT U 8. 00 mL, IZE /K&
REZNE 5.
1.4 PSR IOR R 54 5 14

R i SR S 1 T VS VY e VR VAT M AR A48 1 3
TEAT, T AR LRRY) o

FREL0.4000 g ¥ 5 & F 150 mL HEE A, #E
BIA 100 ¢/L =5 ALV 7K 80 mL BkfiR = H50. 5
g, NaE, BT AKE R B 60 min (R BGEf P ZEA
BHESN, B IR 250 ) , ¥ 205 F PR S8 4R 38 & 100
mL i, ZBEAE A B2, #E5). BU10 mL
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TR R B P SRR 8 70 535 TR e P 553 R 45 7
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ST PR e FEE 4 L 530 VI B Pk 1 8 e 3%, AR Sk
A B R R ERER IR (1. 59% ) , 153 BUR H] A2 5
KAZAF T (120 min) , 086 AR EE 19 =S840
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XTRPRER R BUSCR 45 RN 1a s . =& AksE
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G35 NI SN SR i P iy NP5 N A M g
B 9 100 g/ L (1 = S AL SR IR B
2.1.2 RHETE
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B AL A REMH 100 o/L =404k 48 52 S 4R B ke
AR I K 5 22435 R [H] R F 60 min B, 0 5 B fie K
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2.1.3 BEHRMARR

e VR B B Je 45 B [ [ 52 B A4 T, IR
WRARBER A, 13URE 55 12 OB fih 8 5 43 , X B R AR 1Y
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JEL AT 77 A P SR, 5 S0 S 9 R B B
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Y BE 10— S AAR R BR BRI 22 T4, 45 SR 12 B
R =EAE R E T S R RGE L. PRUAERD
T ARRE i 2 H A 0 S YRR TR i = SRS
(8.0 g/L) , Fl DL FOR R = EAAB A T
2.3 JiikknimR

FHR 1.3 ATRE AL EE i e R AL B A% 12
ey = B et = N e NS B e S i )
TR (8.0 g/L)  EMRE MR TAEAME T X2 R
WGBSR E 12 W, LA 3 A5hm e i 22 715 ik i K
RN 0.015 pg/mL. BXUNHESE" M - i Ak
SURFE, A AR 366 BE I R WAk K Y BR A
0.038 wg/ml, 253 405" 88 75 32 1L, FAAS
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%2 EI, 5 ZFARR I - KA T IRSOGTE R K R DU AR & = R Rk 34 5
P —— SEHIRR IR 95.0% ~107.5% (#2) .
0.29+
0271 2 JiikeRALE
0.25 Table 2 Recovery tests of the method
=Rl B 7 i () ~
R B S5 5 Sk i
0.190 g briw WEE ik (%)
0.17} / 3.25 1.54 102.7
0.15}F FEfh 1 1.71 1.50 3.15 1.45 96.7
0.13 | 1 1 1 1 1 1 1 3.30 1.59 106.0
10 35 60 8 110 135 160 185 21 74 313 104.3
ZHAERE (2/L) B 2 4.29 3.00 7.14 2.85 95.0
7.18 2.89 96.3
(b) BRI FHG 5 10.84  4.35 107.5
029 FESL 3 6.49 4.00 10.43 3.94 98.5
0271 10.62 4.13 103.3
" 0251 /
ot HE VA 58 A AR 2 0 A TS AR AR
021k T FER B PR B R R R AT B X R, el 36 3 Y 4l
ol ATBI 3 F PR A RHEE , (FL A7 T
N RS EE 1 50 T 5 A BRI I %, S8
T10 25 40 55 70 8 100 115 130 Yﬁﬁﬁ m‘i , Eﬁﬁgﬁ E"Jg’gﬁﬁ‘l\io
I ] (min)
(¢) Z4ALSARY R # 3 ARBEGRG T IEA IS
029 Table 3 A comparison of analytical results with this study and
0271 traditional methods
e e B T %) RSD(% )
2020 PRI B WREE | SREE W
oaip ek ik ek bk
0.9k A1 043 0.41 0.39 | 4.0 4.5 5.5
017L FEdh 2 1.03 1.12 0.98 2.9 3.3 4.9
FEML 3 1.59 1.53 1.49 2.3 2.7 3.3
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Fig. 1 Effect of AICl, concentration (a), leaching time (b) ,

volume of AICl; solution (¢) on the absorbance
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Table 4  Interference of common ferrous minerals on FeCO,

determination

B | aBew jfﬁ% AR fu”fj AR
5% | A () TR | 7T RO
e 1| DU O IR 0 0.271 - -
BESL2 Hky 10 0.275 - -
i3 Tk 10 0.269 - -
FEh 4 Tl 10 0.345 0.2 0.273
4 Hhik

ST ) KR DT M 8 0 0 5 B R R P 20 B
Jrid, SENR T B IR B RE 1 AR IR He ik
TE Fe( 1) BHICK HRIEREDL KGR 5
PREBR AL SR TN E IR ke (T1) B HER A
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(0.1% ~6.0% ) Hytt HRd o A, oo Hofth o £
T T PIRE AL PR R BRI E R AL TR
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Determination of Low-content Iron Carbonate in Stream Sediments by Flame Atomic
Absorption Spectrometry with Aluminum Chloride Extraction

WANG Na, TENG Xin-hua, WU Yan-tao, ZENG Jiang-ping, WU Liang-ying, CHEN Feng
(Tianjin Center of Geological Survey, China Geological Survey, Tianjin 300170, China)

Abstract: Potassium dichromate titration ( othophenanthroline spectrophotometry) with ammonium chloride extraction
is a reliable technique to determine the high-content iron carbonate (7.5% - 80% ) in samples. However, the
traditional methods have the disadvantages of complicated operation, large reagent consumption and analytical error.
Moreover, due to the low-content iron carbonate in stream sediments, the interferences caused by other ferrous
minerals easily leads to the increase of measurement error. A highly sensitive and selective method for determination
of low-level iron carbonate (0.1% —6.0% ) in stream sediments has been developed by Flame Atomic Absorption
Spectrometry (FAAS) combined with aluminum chloride extraction in water bath and is reported in this paper.
Extraction conditions were optimized so that iron carbonate in stream sediments could be completely extracted when
the concentration of aluminum chloride is 100 g/L., the heating time is 60 min for water bath, and extract dosage is 80
mL. The addition of aluminum chloride with the same concentration in the standard curve can eliminate matrix
interference. The detection limit of iron carbonate was 0.0015 pg/mL, the relative standard deviation (n =12) was
2.3% —4.0% and the recovery ranges from 95.0% to 107.5% . Some ferrous minerals in stream sediments such as
hematite and magnetite have negligible interference on the determination of iron carbonate and the interference from
pyrrhotine could be also effectively eliminated by mercuric chloride. Compared with the chemical method, the
proposed method is simple and easy to operate and has high accuracy and precision.

Key words: stream sediments; iron carbonate; aluminum chloride extraction; Flame Atomic Absorption

Spectrometry ( FASS) ; matrix matching; ferrous minerals
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