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Determination of zinc content in mineral samples by flame absorption method

based on atomic absorption spectrophotometer

TAO Lan-Fang’
(Jiangxi Nonferrous Geological and Mineral Exploration and Development Institute, Nanchang 330001, China)

ABSTRACT: Objective This study aims to establish an efficient and accurate method for the determination of zinc
content in mineral samples based on the flame absorption method of atomic absorption spectrophotometer, in order to meet
the growing demand for metal element detection in various fields. Methods The zinc content was determined by atomic
absorption spectrophotometer, combined with pretreatment samples, experimental procedure, optimization of instrument
measurement conditions and establishment of standard curve. Results The established method has high precision and
accuracy, the recovery rate is 99.1%~99.9%, and the correlation coefficient is 0.9998. The detection limit of the method was
0.1 pg/mL, indicating that the method had good quantitative analysis ability. Conclusion The method has not only high
sensitivity and selectivity, but also simple operation and reliable results, which is of great significance for environmental
protection and optimal utilization of resources.
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1.1
JERFIRCAEEST AU GGX-600); HLF KT
(FEZ FIIBL A UAS CP124S); AU . CBRIINTT BN
BHE HTL-600EX); 45 EZEHL (FEM /KT 8ERHE DA-5); 20 mL
HAR; 5 mL AT 10 mL BSAY; 100, 250 F1 500 mL 2550 4
FRERE (F 50 (6.4 8 S AR Frilirb); SRR MRS,
Bk athal (2542 B b=l A R FDD,
1.2
12,1 FRAZHT A
TE M B, MERRFREE 0.1000 g A5 F 0.2000 g Y
o FESLEE % 250 mL BRAR, G 2K BRI A B, o
15 mL 3578, lCE AR PR EAREINEL 10 min, FESA 5 mL
TR E 2 5 2V, BCT IERI A, [RRF 428 R L 2 1
FERE AL AL ) 250 mL I, FZBAGE RGNS, FA
e, KR ER, WAL AP, Rl ek, EfF2h
VL b R SRR R T L, 29U, R SR A A
122 HBIE

XFFALTRIE AL EE, BEF 100 mL BBERR T, INE
T KR T DRI o SR 5, B0 1 LA 20 mL AMERTR
FELARME M TE T, DABE IR Z8 R B0 3. R B AR
MK Z PRSI S min, BBRERMTILA IR, Z2MA
5 mL [FIRASER, ARSI SiREoe 0. STREM Tk
Bff, Kok EK 2R TR P,

R 8 R T B AR A AR BE I DA 2k, B R A T
AAbFE, fR IR B RS PR EI R, R
100 mL A, MBEEZIE . WA AR, DA
TRAEHEFTATUIIE. B8 | min, SR AREE . MRIEHAR AR
ERLRE, RS ASR— e kIGZ ., X T6E Zn 1
T I B T AR o
123 MENZ 5t
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TR Z SRR R B 28 = BE g ok . Rk, SERR it
TR DI RBE RS = B S b . s SORA L, iR Al
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Table 1 Instrument measurement conditions
W51 i W 5% B
JTH R (mA) 3 HRAE VLI (nm) 0.5
W5 P (nm) 213.9 PRSI o

124 ARk

R T HERRE S TR TP RS i, B e NS P
10 mL BEARMER, FEREA 100 mL 25800, Hok, &R
W25 mL (ERER, AR pH (. SR)E, A ZRIBK
BREZEL, w5, B RR RS 508, B
WA RS, BCHEE 0L 0.5, 1.0, 2.0, 4.0, 8.0 pg/mL 5¥F5
WERINA, FRIEF I E M E B R K 5,

2

2.1

R MR AR R AL TR T 8% B9/K-F-if, X T HErow
BRI S5 SR A R AR R BN o TESE PR SRR IR
L AT RS UM X B AR R R FVAR P e B S BEATAS I T, A
TG R ZE A B (R, R IR AR T
4% I, 230K 45 R i — s R B R R o R SEH Y BTAL
WA B AR A T R, R BETE R S0 o SR e JEE PR A2
i AERTRE ST AL BRI, X T SERR (BN IZ A A R
X, 5 W PRAUE R BEAL T T4 32 TS N, LAIER4E AR iR
TCRIAEINEE R . MO, HBRR AR BB R 1% i, "I g
23X FARTCER BRI 7™ AR AR L A2 IR o PR, 7R S BR ARSI
FEZ oy, WA IR U L T LA, AB S BB U IR e 20K
R R FE M AR AR XA 00 245 2R F iy A ) 67 TR 28800
2.2

HEEPRERUA T OO T ERE RS, 2R ARV T ARV
BOFMEBOLRE, DIBEHR AR AR, WOLR A AR, &
SERRERZE . LARFINDCER MR BEFIOL BERIFE L, A Lk Tr
FEFIAHC R, HOCERAS RN 2 PR, Zn JURTEA A YK
JESERIN MR AT, 2 0.998, SEIER7E 1m0 19 5 Fit =X
THARGS LA, KU I E BB o
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Table 2 Standard curve
B (ng/L)  WOEEE(A(A4) T Eppy LM REL
0.00 0.0000
10.0 0.0271
20.0 0.0543
»=0.558x+0.0002 0.9998
30.0 0.0833
40.0 0.1091
50.0 0.1351
2.3
A () IR A B &,
MDL = Lnm1,099) % S (1)

. MDL 07 K B SRR S P 7  E B
NEHER -1, BN 99% WA CAfi); Sk n YF
AT A T Ol 25

M kT, BAGEN 99%, lo100=3-1430 DL 4 FEH0RES,
Kt BRAVE 5 R, B ROL=4 < MDL, ¥ BRI HE25 505 3
B o

M3 BARTT IR N, 258 7 KFATE, 25 AE e
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B 2235 0 FET I G RE T KA AR R B 47

AN 0.418 pg/mL, FRIENR 2N 0.028 pg/mL, 72 WM E (i

FXTRRE, BHORR A X /DN, O vk IR JE S PR AV B T 2 v
TR R R 0.1 pg/mL FoR
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Table 3 Method detection limit

ZI‘ST :I-\I E \/J;}
T VA PSR T
(ng/mL)

(ng/mL)

brififmzs  Jrikke iR
(ng/mL) (ng/mL)

0.442
0.448
0.415
0.44 0.418
0.408
0.405
0.37

0.028 0.1

~N N R WD~

2.4
T 2 B UE S T A R PR R T SR, SRR e
WS, FREX 3 43 10 mL MRERRUEIA R, $2 IR 3R FE AL 2
P EARRER IR, SR 2 PRI OGE X b BT R
HEATINGE o FEASAI A SEB0AE A, 435I 3 A 7K AR
SRIG IR IR [mlieR U
Z50NTR 4 7R, Zn BUIFRBICRAL T 99.1%~99.9% HY7E
FIZ N, SC80 07k Hog B e PE A ] S, RBREE 2 H
SERSAHTA BT R, IR AT AT SE R A e A R
JCER EEIIE TAE.
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Table 4 Recovery rate test results

5 R il 0 Jinbr bR 2 fE L&
- (ug/mL) (pg/mL) (ng/mL) (%)
0.2150 0.05 0.2659 99.8
Zn 0.2154 0.10 0.3152 99.8
0.2152 0.15 0.3654 99.1
2.5

SR A 0 f REA R B 4 B O R S T 6 YA T
E, SERBCEEIE, gk s B M nIEH, 6 IINE Zn It
L& RN 2.5441 pg/mL, RSD/NT 5%, BUEAL T #5%
PR, RISk AR S B . RS R S I B
Wi S SR A P SR, AR SEH RSD (HANIG, 76 F A I e id 7
ST ERAE RS R T A2 SR — B

5
Table 5 Precision test results table
I E U 1 (ng/mL) FIH RSD%
1 2.5431
2 2.5384
3 2.5462
4 5 5407 2.5441 0.16
5 2.5465
6 2.5498

AR S ST Y DR AL 43 Y6 BE T KO WALk B B R
S BN A A B W A A — St S Y
JTHUIE . B FREETERE . JORZSAIES R, S ZObIE
213.9 nm P T AP i B PR PE R R AKRE , T 0.5 nm Fedk
i L WA B T A5 0 PR AR M L, Ak, A SRS
B ITE MR TRCR, NIk, 5T 8RR 2% 1 v R A
SIRLH, R b e R MR A AR, AT AR I s 2
H VR

2T ¥ I AE 19U R AE 99.1%~99.9% Z [A], AHE BB H
0.9998, FHITHE Ik HA& RIFRERAMEE S . Hok, K&
DR M43 Y66 BE 1 1 R UE NSk 28 1 S A e 28 B MRS I 22
PAE T R R, P8 AR T R RIDRS 5 4 S 58 B 1
WD TIRER A wE, iR &, RE IR S
TER AT, MRS I AR 0 I 45

SRS A5 BN A A G R AT 4RI T —Fh L P
WO EA e ERY T B, A LAAER IS 6 A P A A, X
TFTHSERP R FI A EEE X, AT st
P = BRI Ko BARA T RAE SR P B T Ik i 1 e
EAE S B A AT RE TS ZEARIE AN RIS RE AR T30 2 A IR 3
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