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Comparative Study of Flame Atomic Fluorescence Spectrometry and
Inductively Coupled Plasma Mass Spectrometry for Determination of
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Abstract: The flame atomic fluorescence spectrometry (FAFS) and inductively coupled plasma mass spectrometry (ICP-
MS) were used to determine cadmium in lead-zinc ores. Through comparative study, the correlation coefficients of
calibration curves of the two methods were good (#>0.999 5), and the limit of detection, accuracy, and precision of the
methods met the requirements of the quality specifications. After comparing the actual samples of lead-zinc ores, there
were no significant difference between the two methods. Compared to ICP-MS, the FAFS has shorter measurement time
and higher precision, making it suitable for the determination of large quantities of lead-zinc ore samples.
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G L FevE P22 . BUAS 5. ICP-AES VA2 Ml vE,
{ARELR ™, JERRLN 5. ICP-MS % RS &,
HER MG, R T SEBRAE s i I, (L5
AP A& B B, AR BUAS L KO SR Ok
(FAFS) HA R & s, AR, ©
T3z T ERE S AR L AR AT Y. {H FAFS
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1 RIeES
1.1 XEEFALH

PQMS 2 i JBHH & 45 B8 IR TS (= HR &
5] ); SK-880 B KA F I (b 4 & i
BORFF KA IR F]) ; 45 55 B 250 BT (bt i
TCHAH O IRA AR AT BR A F]) s BSA124S L+ KF
(b B R ER A BRAFDD.

Y AT AR E) 5 (GBWO07235, 11648 1 i 52 56
W), BE A bRIEY) i (GBWO07237, 14644 Hb
o S 5 P A rh ot Y R A bR R W
(GBWO07367, #i4t44 5t 5L 55k oy ) s Ss v
(1000 pg/mL, [ ZARMED) BFFE L ); BN
BRI (1 000 pg/mL, FEFKA 0.4 )8 K& 7 H K
WFFET) ; Al < ($>99.999%, B B LA A R
3] ) 5 1 i K B4 L BH 2R K T 18 MQ-em 1Y
alisK.

1.2 KEHE
1.2.1  FESLALHL

HERAHFREL 0.1 gURS B 2 0.000 1 g)FE S T E I
AR, FAKIEEE, A 5 mL SRR, fin s &
TR IR - 110 °C hngh 1 h JFEUT. SRS A
5mL 2. 5 mL SR A | mL SAR, & T4
230~240 C Ay EL PR s, ANWrEEsh 2 A 5L 4
SYHL, TR AR E S, BOR, A 3 mL /K
. ZJERKERE 50 mL &R, 755
1.2.2 FAFS & ik

KIGIRF OO TAESE N3 1 prs).

%306
F1 RBFEFREAERENIESH
Table 1 Working parameters of FAFS
TAESHL WREH TAESHL BOEA
KT HL I 80 mA R 0.4 L/min
Uit=is 300 V WY ME 0.8 L/min
JRF AR e 15 mm TRy )] 5s

1.2.3  ICP-MS {ll5EJ7 ik
LR A5 45 B PR S A B TAE S Bk 2
Ji 5.

®2 RIENIESH
Table 2 Working parameters of ICP-MS

TAESH BOEE TAESH BOEH
UIpBIES 130kV || FEFAMHE 9.0 L/min
FAAUHE 1.0 L/min || FEBVRE 115 L/min
SRR 5 mm T 10 r/min
FREHEIR 30s TR ] 20's
PR 3k FE R 3°C
WA TR <2% || EIET=E  <1.8%

1.2.4 i RSN EL ]

3L 0, 0.10, 0.50. 1.00, 2.00. 5.00, 10.00
mL FRE W E R 1 pg/mL B8R EE T 100 mL
R, FH 2% MRV TRE 7S, $55). s bniE &
H1) s WY o R 3 A 00 1,00, 5.00, 10.00.
20.00. 50.00, 100.00 pg/L. 7% & AL #5140 F 1
A1 s hbriE 4.

2 HREIHS
2.1 BTAMIRERARIERE

HYRET BTN M 22 R R VS 40 iT, — A T
7K. ICP-AES 5§ ICP-MS 7 W % FH PUFR S0 AT

TR MBERR . BRAR E E Z JR T
F I R AEHE, S ERE R 4. PRt e
Ah B PR TR - A - S R - v AR

ASCUAE FAREYI T GBWO07367 RHFFE 542,
A3 5008 FH A IR | 6 R AN KO R i R AT 42 I, 1CP-
MS JEHATINE R, 45 R a0 3 Fros. R L,
FE S AR 20, BRI R 58 20, I 245 2 I
IS, FHERFR RN TR B ER25, 45 R 22 AR . {H i
TP ETE ST ICP-MS i #r iyt X, I
N7Cl+#°'V, *CIOH T4k Cr, Ar°Cl 3 "As",
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DLk AT L 3 5 9 R R 4 Al R PR A A R 7Y
IR ER . AR SC R 28 358 HY 2K 0 R il B AT S 0. O
HXFTF FAFS, LM 7K g4 e ik 2150 5E Y [R] i
REXS (AR AE B EA T IR O, e S b PR TR P A
HETCRAEAAT P UUR, A A 1e 1R
R3 AEZEHTHICP-MS &R
Table3 Measured results of ICP-MS under different

conditions
/(pg/g)
FRUE T bR ERFRIE(E AEmRIE (. F K E
GBW07367 210+£10 208.5 191.3 211.4

22 FIMKRIE

TE ICP-MS Jy i, B i A SRR RN 25 4 e &R
M55 77 RS, I BULES A B R % B T
Rak. 1T P bR X AR SN, ELAT R MEEVE L AT B A
RANE T SFe TP MR P9 bR o0 R BRI AR I T R A
AT Y JEI, AR SO RO AR N ARG TS
FEARRERVE TR, Z2ETFEFTH. S0
IR R R I BB U Vi = o= 5y NI o 7/ A N R
[FALER, JH AR SR TR IE Ty Bk %
RS2 . MR 2 B K, R =, TH/NE R, A
SCE B Cd MR e R R BT e AR
H 2" Sn SRR A R L LI PR T,
AR SCR AN B () S AR O Cd 34T T4
MEIEIRSS, 715 TR IE R ECH 0.026 8, il i)
WA AER A A Sh I 45 . FAFS ATt 2
K BRI S AT, A8 38 2R FSOG TR

TE ISR B FROE I AL E, K255 R 32 W]
L.
2.3 RAETIEHZINEHR

AR )7 I IE 12 s HIR, UL 3 s H
Pt 2275 kK R (MDL) . X451 2 51
TR TINE 2 ARE 2E. PIAR T iR B OC /A G
SRk 4 sl

F4 KEME EXREMGEEHR
Table 4 Calibration curves, correlation coefficients and

limits of detection of this method

N 8 . N w MDL/
K 7y i e R 2R VB
(ng/g)
FAFS y=139.379x + 68.648 0.999 9 0.21
ICP-MS y=938.070x — 41.505 0.999 7 0.014

2 4 7] UL, % FAFS ¥ F1 ICP-MS ¥ 5E
B, AHOCREL r KT 0999 5, A RAFH
LRk R, ICP-MS IL R B T 0 m p R B PR it
TR A AR I 52 , ICP-MS 46l 7 ¥4k T FAFS
B MAYRER R Y & A, IR T Ik B A
HEREER.

24 BEEFMERE

e B B0 B K b fE W GBWO07235,
GBW07237, GBW07367, 43 5l Fx B 12 1y Jf- i I8
1.2.1 TR )7 kAL B, ffi | FAFS 1 ICP-MS PiF 7
AT AN A, YT VAR T R
RN 5 Al

x5 RBEELRER (r=12)
Table 5 Results of precision test (n=12)

e B s WS (ugle) SRR AR
(ng/g) (uglg)  E/%  WE%
GBWO07235 3.2+0.2 FAFS 3.14,3.11, 3.10, 3.39, 3.23, 3.22, 3.05, 3.15, 3.36, 3.23, 3.09, 3.19 -0.23 3.32
3.24
ICP-MS 3.00, 3.31, 3.28, 3.01, 3.03, 3.16, 3.16, 3.11, 3.20, 3.01, 3.40, 3.17 -1.09 4.35
3.31
GBWO07237 29.3+1.0 FAFS 28.42,29.05, 29.62, 29.85, 28.46, 29.45, 28.34, 28.96, 29.27, 29.06 -0.81 1.71
29.39, 28.69, 29.25
ICP-MS 29.16, 29.61, 28.79, 28.34, 30.03, 28.64, 29.97, 29.83, 29.79, 29.39 0.30 2.05
29.49, 30.10, 28.89
GBWO07367 21010 FAFS 211.3,206.3,212.6,209.2,206.3,212.5,208.4,210.8, 204.1, 208.3 -0.83 1.51
202.9,207.4,207.2
ICP-MS 213.7,200.8,211.6,201.4,201.6,218.1, 205.5, 203.4, 208.0, 207.0 -1.43 2.74

206.4,211.6,201.8




128 TR AR 5

$30 %

H# 5 Al UL, [ FAFS F1 ICP-MS VARV
FEZAREY) Tt GBW07235, GBW07237,. GBW07367
TR S B EATINE , PR VR T R e bR v
TR 220 PRI P, R I 9 o 2 A A v ) T R . [
i, Xt B PR 2 X6 AN R A o 40 o v 5 e 1)
AT AR E IR 2% (RSD), FAFS 7 RSD 43514 3.32%.
1.71%. 1.51%,ICP-MS %: RSD 43%h 4.35%. 2.05%.
2.74%, 2R WP N7 ik ARG %5 AR R 8 1 2 (b ST
7S G A A BRI ) (DZ/T 0130-2006) 1Y
SR, H FAFS JRE% LT ICP-MS 4.

2.5 foaREIEGR TR

R T SAIE T T B R AR, DR AR v VA TR
BER A R by ME YT GBW07235, GBW07237,
GBWO07367 #E47 inbr RIS, 45 R an 3k 6 fr sl
SRR iy 27/ Wi e N el = R () 1K e = o el W
FAFS ¥ i Jin b 181 i 24 89.3%~100.7%, ICP-MS
BRI R 91.0%~105.7%. FERA TR 5 12248

&6 MUHRAR

Table 6 Results of recovery

R/ bR e/ DE(E/ [l
Wl bR FRUE(E/  AREY 0 AE Wi

(ng/e)  (ngle)  (ng/e) /%

FAFS GBWO07235 32:02 | 413 930
GBW07237 293+1.0 10 3823 893
GBWO07367 210410 50 2603 100.7

ICP-MS GBWO07235 3.2+02 1 411 910
GBWO07237 293+1.0 10  39.87 105.7
GBWO07367 210£10 50 2612 1025

Hot {8, & ﬁ"ﬁ% t005.100=2.23, Kzt SR an & 8 pr
G R AT T GE A R 0.67, /DTl FHE.
A DL A s Z AN I PR 22 5

%7 FAFS 1 ICP-MS fllE Cd ¥#E Lk
Table 7 Comparison of analytical results of Cd
determined by FAFS and ICP-MS

FATEE R HERATE. (hee)
2.6 FiEEEt CAE {8 Cdill {85
. SN ; Ny o FEfh G 5 FE S
TR 10 FhAT B0 FE i (VL DY ST T EE FAFS#: ICP-MS#: FAFSH: ICP-MS#:
b6, 1R FA‘FS C ICP'MSfﬁ‘ﬁW%’ & FEADL 748 721 FEAL6 112,02 110.13
AR T Fﬁzﬂ. i o Cd H %E%ﬁﬁﬁl'si P2 164 1.56 FERT 5152 53.21
112.02 pefe PR PIRRT AR DR £ 6 Uk B BEAR3 1205 1302 || BEES 874 854
%:*1 N e s s FRAh4 5695 5585 || FRAR9 1140 1l61
PEHFEST 9 38 H ¢ K 30 ik A 7 B0k, A [a] A ) BERS 6,00 675 B0 570 576
B3 515R 1 FAFS Fil ICP-MS #6301 5E 6 Ik, &
*8 tHMIWHER
Table 8 Results of ¢ test
RS FAFSHEIE B/ (ng/g) ICP-MSEIE {H/(ng/g) il
=T 11.40,11.52,11.30,11.21, 11.61, 11.49 11.61,11.52,11.36,11.47,11.23,11.71 0.67
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