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Abstract

A flame atomic absorption spectrometry (FASS) method for the determination of iron, copper and
potassium in iron ore was established. The baseline stability, instrument precision, gas flow and
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slit width were optimized, and the uncertainty analysis was carried out. The results show that the
relative standard deviation (RSD) of iron content is 0.1%~0.7%, and the recovery rate is 97%-~
98.6%. The RSD of copper content was 0.1%~1%, and the recovery rate was 99%-~100%. The RSD
of potassium content was 0.7%, and the recovery rate was 99%~100%.
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1. 518

KGR T IO RE A R BT T RE e, & BRIz 32 T A e (1] [2]. B0 A2 0k
AR EEFEAMRL, TZ AT @S R MU, USRS, KRR A kR DL R AL
B ARAFAE3] [4] [5] B ARIFRIRZ, FFHRERI B RERN. RER RIS %5. B0 A

B RS B A RIE TR IE PR 6] [7]. WA R, REEERE, BuE bl Fe¥ i, o
MM E T, FAIEE SnCl KRN Fe®*, HgCl, B i &1 SnCly, A R A 2RI A 2 9l o2
7 KoCroO7 Fidb o SRIETERRBHRIR A J h, 2R REBERREN JFa 7~ 7, Fl KoCrOq W & IR R I A,
RIAZE . ZJ i, WS, (HREEELR Hy 5IANREL, ERG™E 5. X+ IR % 2
HI SnCly # K4y Fe* iR J5N Fe?*, T TiCly i JR T 43 1) Fe™ . 44ik Fe* e iR N Fe®* 2 J5, FHid
B TiCls B R AE A 70 A FE 7R ) NapWO, FJE (i JFUA A () WP*, IR FRESIE[8]. 485 F /b B
KoCroO7 VK I A IR AL, IR BB IF 2k, WIMHE /R TIUE IR 28 i, %0715 S Hg X REE 1075
JL[9] [10] [11] [12]. AHSZXPHMTVERIE T e, BERS, HFEAIANEZ, mHIGZ R 2
B H A4 JE e R [13] [14]0 AR SCH KA R FIRCam e 1 8 i gk BRIV =FhE ot Z, IR
WA RAT AR E FE AT, BN T —Fh P R A R ik SAIER & B ik

2. KBRSy
2.1. EERF

TR SRIRAEER (22, ARmfb); mA R, FE2h); B, 8. B FraAE 2 (1000 ug/ml,
PITELN ) . S FAKCOREB 4K

2.2. {43/

KIGIRT IO TEAC AL AT GGX810); HL TR TF(FEZ A, BSA224S); Bk, AN L BARAT
(EEEAT B SRR SUE AT IR

2.3. MM A E

RN 1 g il FE TR P ORI E 0.0001 ), A 10 mL jEE, IMAF/K: E&EE: SEERLLFHN
7.7:1 MIVUBRVE AW 20~25 mL, HHWR EIn#GEEHAN D), BEEARKELEARNE 4. AHE
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i JE, A 20 mL 6 mol £hFL, ANFA 10 min £ AT PR S A AR RS U8, R USRS 2 250 mL R B
e, ER, BRA, RRllle 2 IR R AR D TR % T A TR

2.4, FRERRECH

Bk RBIAREE I : A3 PR A S5 IR H R FE 4 2.0 mg/L. 4.0 mg/L. 6.0 mg/L. 8.0 mg/L.
10.0 mg/L 11 R BRI -

i R AR AEVE IR A5 P R v i 2 VAR A I BC A B9 1.0 mg/L. 2.0 mg/L. 3.0 mg/L. 4.0 mg/L.
5.0 mg/L ) R FIFRAEE R -

PR BIBRAEE W AT PR G 2 o I EC VR FE D 0.4 mg/L. 0.8 mg/L. 1.2 mg/L. 1.6 mg/L.
2.0 mg/L I R BIFRHEE I -

IR 3 BN 4% ER IR «

25 (UEBHERE
/AT 2 h FTHAES, FFHAIT AT 30 min, SRRKE S DU A KA E M e 2 min BLE,

A MARIR BT IR B s I BE ARG R IR HEVE RIBOC R ARG AR B ABRAR bR, WOt B AL
FESARE T AR LR . 73500 5E 2% L BOR BURE IR Bk . HANAR KR, AN AR i A3 I
By HIAEI SR, AR AR IR R L

Table 1. Working parameters of the instrument

=1L UBEIESH

HIUNEREIS 0BT R T e Ui TR LB
(nm) (mA) (nm) V) (L/min) (L/min)
Fe:248.5 5 0.2 396 16 1.2
Cu:342.9 5 0.2 260 16 1.2
K:766.5 5 0.2 294 16 1.2
3. ZREITR
3.1 ELZREMENR
0.010
0.005 |-
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e
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Figure 1. Baseline stability test
1. BEEREHMR
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X F8 R e M AR S0 45 I HERAYE, D DUAR S AT NG, Ak oNRER, HE4T 20 min PR
KA B AL E . A5 BEH (14 1), 20 min NIELLIEEN+0.008, HAHRRZELE RVEIGEIN, WL LR

3.2. {USRHEHENR

N RZE, AR R HERG, 0.5 mo/L HIFRHERREZNE 7 K, THE AR bR #E (R 2 (RSD)
TERFR DGR IREIE, SR 20 HRATEL, HXFRAERZE 0.0010, (X345 % (RSD) 0.7%, 474l
AR HE
Table 2. Instrument precision test
2. (B EENL

bR W2 R B ) pgp B R
J#(mg/L) 1 2 3 4 5 6 7 - fii%  RSD%
05 0144 0145 0144 0144 0144 0147 0146 0145  0.001 0.7

3.3. MBS ARERNIEE

FAAS MRS AN [H] TG 2 0BT 75 BR B TR . B IR E 26 4F . [ e B S 2S S 16 L/min,
W R, MERk, BRERE A FRUEA I, 1o HROR R R e A IE R e 4k, A5 LI 2(a).
HERI, MOBmEN 1.2 Umin £48, =FMIoRBEER AR ERROLE. Kk, “25REN 16.0
L/min B, #i%E ZB9R=RN 1.2 Limin.
3.4. FEETEERIIERE

sl i X ANE SR AT A BB, K RS ek v T AR L, — R, WO BEE K
S5 PERINSE R, MR R R, BEE SRS T, WG IaI /N . DRI B MR G P ) ) S 4% 5
B RICARE A B 5 B o k. AR ANETVR A FRUETE U E A RES, WENKHEH, s e A, I E AN
PREETE L RO . B 2(b)AT %0, XFT Fe Al Cu Je&, BREETEE 0.2 nm & & 0.4 nm B4k T &

AR
a 0.26 b 0.23
] L
i ——K 022} ——K
0.24} ——Cu - —e—Cu
—e—Fe 0.21} . ——Fe

& 0.22 & 020}
R i ° 3R 0.19 I

Eo.20f ,// \sz = ol .\
0.18 / 0.17 I \
A \ 016 A . :
04 08 12 16 20 0.0 0.5 1.0 15 2.0
LG E  L-min B 4% 35 BE Inm

Figure 2. Absorbance of (a) Different flame gas flows and (b) With different slit widths
& 2. (a) FRINIEGHRSRENRAEEE; (b) FEIRETEEMRCE
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35. ZMAREMKHIR

T T P 1) — R 0 AR FE IR ST B AR VAR, T B IR B B i iR BE AR O B . 2] A il 42
i, CAWGRE (Y) WAL R, DL B IR T (x) A b . S HA 2o M T FE AR O R B P 3. i 1] 3 W45,
BRI R ArAERRZRZR M TN y = 0.7324x — 0.2205, M55 A% R? = 0.999; 4t &K ArdE 2R 2 7 M. y
=0.217x - 0.0117, R*=0.999; #jCEbxiEHLkLet: S FEN: y=0.2865x + 0.0037, R*=0.999.
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Figure 3. Standard curve of iron, copper and potassium

B 3. $k. AR T RARELZL

3.6. I E M E W RALE

FRiE 3 B A, % SEI0 AT A0, PR RE S R k. AR B E SN e 3 Kk, AR5
THA I RSD ; THAMAREICRRS, 2 BIIMAGRIE R SRIE bR AR T R, Hgh R
3. HIZE 3 AAL, RS BANFRAE R 22 (RSD) A 0.1%~0.7%, INAx[EINCE )y 97%~98.6%; fil & & A X
bRl 2 (RSD) A 0.1%~1%, HIFR IR K 99%~100%; 4 7T 5 & & AR X w1 i 22 (RSD) N 0.7%.

Table 3. Experimental results of precision and recovery

40 45 5.0 55

523 HEEMEUERSEINER
e e FHIY SD RSD iR EcE
Y5 1 2 3 /% /% o/% /% ©/%
Fe-1 16.497 16.425 16.515 16.479 0.048 0.003 0.2 98.6
Fe-2 16.527 16.507 16.608 16.547 0.053 0.003 0.2 97.0
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Continued
Fe-3 16.485 16.514 16.497 16.498 0.015 0.001 0.2 97.2
Cu-1 6.593 6.485 6.605 6.561 0.066 0.001 0.2 100
Cu-2 6.304 6.426 6.321 6.350 0.066 0.010 0.2 99.8
Cu-3 6.620 6.710 6.703 6.677 0.050 0.010 0.2 99.9
K-1 4.159 4.196 4.211 4,188 0.028 0.007 0.2 99.5
K-2 4,187 4,221 4.165 4,191 0.028 0.007 0.2 99.8
K-3 4,181 4.186 4,199 4.189 0.009 0.007 0.2 99.5
4. TREETEE
4.1. BEFER
@ =C, XM
m

Kb o——H AT EPTRESE: co——HBRANZ A JEFEEM I E B TR K ; V—Ed b2
J& B 5E 2% 50 mL;  m——FF i & 1.0000 g.
42. FHEEERTRE
421 MEESH u

BRI EAMERZ s = 0.0387%, L 3 VI P IE A 45 58, A0 YIE bR v w2
s, = 0.0387/3Y2 = 0.2023%. A uge = 0.0223/16.508 = 0.0014.

6] 345 34 & & s, = 0.0607/3Y2 = 0.0350%, Ugr = 0.0350/97.8 = 0.0053; & s, = 0.0217/3Y2 =
0.0125%, Ugre = 0.0125/97.8 = 0.0030.

4.2.2.V IR ERTRAERE u,
50 mL f) A Zi % R A2 A+0.050 mL, HETE A k = 3%, up = 0.050/3"2 = 0.0289 mL, 4 Uy =
0.0289/50 = 0.000577. JITf SZE6EFREEIRFE N 25°CHEAT, AR B b4 AR 1 s i v 205 [15] o

4.2.3. m WIRERTHERE u,
RV 2 5 v20.0001 g, 77 B AR R A my FIRE B BREE m, BRURAREL, 79 &40 A k = 312, U
1, = 0.0001 x 2M4/3Y2 = 0,000245 g, A4 parer = 0.000245 g/1.0000 g = 0.000245.

424, BRIESINNIFETHREE U,
1000 pL AT RS2 1 F0 25 N+1.5% , 4 20 k = 3%2, g = 1000 pL x 1.5%/3"% = 8.66 pLFRA pae
= 8.66 uL/1000 pL = 0.00866.

425 MBEFRERREE u,
% GB/T 10322.1-2000 (b A1 BAZBUFEREIRE LY HE, FEMFEIRE], SRJGBENLERE, HUFEA
Tl 5 FE ] 20005

4.2.6. RFIZBEIFETTHEE us
{5 R F AR A, 54 GB/T5009.13-2003 FELSR, Rl LA =8 B 1) 520 o] 20 .

4.3. HHERIFERHEE U,
Fe: Uge = [Zu?i(y)]”? = 0.0088 1 = 15.508% x 0.0088 = 0.1453%
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CU: Uge = [Z0Za(Y)]*? = 0.0102 1 = 6.530% x 0.0102 = 0.0666%
K: Uge = [Z0%e(y)]*2 = 0.0092 x4 =4.189% x 0.0102 = 0.0385%

44. TR RIHEE U BMEBEEFK=2)

Fe: U=2xu,=2x0.1453% = 0.2906%
Cu: U=2xu;=2x0.0666% = 0.1332%
K: U=2xu,=2x0.0385% = 0.0770%

45, GERFTTR
B A TR R 45 B R TR 4

Table 4. Results of element content in iron ore samples
T4 ST APRRESENESER

TR BENT Kk TRy (%) I IEAHE L U (%)
Fe 2 1551 03

Cu 2 6.53 0.07
K 2 4.20 0.04

5. &hig

ARTAESEH T FAAS M@0 A R k. HRIER S R0 vk, S5RRW, X+ Fe I Cutk, 4k
0.2 nm; K JGE& 0.4 nm AR4EWE, ZMREAN 1.2 Limin BAMERL. SRS B RAES . 1%
D538k & (1551 + 0.3)%, RSD N 0.1%~0.7%, ANbREIUE N 97%~98.6%; 4 & RSD A
0.1%~1%, MAs U3 99%~100% . i i€ 2: 75 22 FH 2VF 2 84 8 {77 41 SnCly, HgCly, K,Cr07, MY
SIERA TG, M HEEER S, KB e S RERR U, RERK. SN, AR5 T
b, BRI, Reps. dER. PTENDES A, A TR SR, &M B e IriE.

HoCl, B 1 &1 SnCly, AR R A €8 22 RUTTE A 22 4530 78 71 KoCro07 b . SRS TEBR VR IR /1 i v,
TORITERRAN TR R, F KoCrO; VRN € BRI R IR 6, N, R, W, 2
A FEICR Hy SIANIRES, ™ E G Y. XTI ARIENZH SnCly 4 K4 Fe* B 5N Fe™, F A
TiCly i JEFI M Fe¥'. M4 Fee e EIBFAN Fe 2 m, R &M TiCly B Al {7 h/E Nt R IR

Na,WQO,.
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