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Determination of Nickel in Palmitic Acid by Graphite Furnace Atomic Absorption Spectrometry
CHEN Yang, PENG Ming, YANG Yong-jian (Shanghai Institute for Food and Drug Control, Shanghai 201203,
China)

ABSTRACT OBIJECTIVE: To establish a new method for the determination of nickel in palmitic acid. METHODS: Graphite fur-
nace atomic absorption spectrometry was adopted, and microwave digestion was used for sample pretreatment. Coated graphite tube
was decomposed with high temperature. The detection wavelength was set at 232.0 nm, the slit width was 0.2 nm, and current in-
tensity of hollow cathode lamp was 10 mA. The mode of background correction was Zeeman effect, and peak height was used as
measurement pattern. The sample volume was 20 pl. RESULTS: The linear range of nickel was 0-20 ng/ml(»=0.999 7) with an av-
erage recovery of 104.5% (RSD=2.2% ,n=3); RSDs of precision and reproducibility test were <2.3%. The limits of detection
and quantification were 0.06 and 0.2 pg/g. CONCLUSIONS: The method is specific, sensitive, accurate and rapid, and can be
used for the determination of nickel in palmitic acid.
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Tab1 Temperature-rising program of graphite furnace

$% HRE,C s SR, L/min b2 BB
| 85 50 03 & T
2 100 300 03 B T
3 120 100 03 & T
4 800 6.0 03 & ik
5 800 200 03 é‘ IR
6 800 20 0.0 i Tt
7 2500 08 0.0 i JFFi
8 2500 30 0.0 2 FFe
9 2600 20 03 & ik

2.2 BREEIE

2.2.1 BRERRVERIIEIAR  AEE UK R EY R (1.000
g/L)1 ml, BT 200 ml i, FKFR B B 208 #8457, K at
U5 ml, BT 100 ml IR A, F 2% il BR v TR B B 20 %, 12
57, RIASARIEN S TR

2.2.2  BRUEBTRSIE RS EC2.2. 1700 F (R AE 7
W 1.2.3.4 ml, 53505 T 50 ml i, T 2% S R s IR e B &2
IR FE5], BIARR Bk 43 510 5,10, 15,20 ng/ml fIFRIE R
IV LA 2% WS IR TAE Fbm e as VT

2.2.3 MR SIET A A BRI BREESL 29 0.25 g, KB AR
FE BT R VUGR A% T AR E P, ISR 6 mi A1 30 9% 1 A AL A
W 2 ml, T AN 56, BE S ANE BT I A S N A 3 e Ak
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SR 2 ml, AHIAKE S, $e RS A R 1R s ) 45k i as
PV
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Tab 2 Program of microwave digestion

[ JHEM I, min < [RFFR, min T kW
1 5 120 5 1.6
2 10 195 25 1.6

KB R 2.2, 17 N AR MENR &AW 0.1.1.5.2.2.5.3 4
ml, 28T 50 ml A, FH 2 % i BRva R B B 20, 4],
VER LR AL RV, 43 BIHERE 20 pl, B MR BESEA T2 31K,
B EE AR . AT VR B (o, ng/ml) S A b (I 5%
(A) WP AEFRIEATL A B, 2 ARifE e A B 5 RE A=
0.007 77¢+0.010 38(»=0.999 7)., 455, 1K) B Wk JE 7F 0~
20 ng/ml v BN SIOEE 2 RIFHZMEXER,
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Be2.2.3" B F (AR 25 WL 3% 2.8V IR (W 7 ik 3%
LEERE 20 YR, AR IR ' FEE AR o O 22 3 A 1 e (PSS N o i
FE IS R B, 402,237 Tl yE48 0 TR A i i A
TBRFNE FE B, S5 455510 0.06 pg/g F10.2 pg/g.
2.5 RBEELRE
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VR, 43 4 2.8 TR Jr R TR R 25 5
3.
2.8 HRPEONE

IO HERE G, 322,27 T T 7 ik 43 Bl A b i 23 11 b
HE RGN A 23 TR S VA T, AR 52
R FAFRE A LU S TR S B A, 25 2R 3R 4.
3 itig
3.1 BT

AV T S EL A Dl vy A FE IR /D NS FELAIRSFRA
ELRAL e M vk T M A kAL )2 N T 2 A B
WY AR K TP ORYE , Jovk R RV R 5 B A iy =

HEZEG 2015 4F45 26 4555 3



*3 SRR ZEIRELER (n=3)
Tab 3 Results of recovery tests(n=3)
F5 CHAE,ng/m AR, ng/ml R ng/ml AFERICR, % FHAFEEICE, % RSD, %

1 0.7953 8 9.2862 106.14
2 0.7834 8 9.0709 103.59
3 0.7643 8 9.0809 103.96
4 0.768 2 10 10.7502 99.82
5 0.7810 10 112558 104.75 1045 22
6 0.7734 10 11.069 8 102.96
7 0.798 0 12 13.580 6 106.52
8 0.790 7 12 13.7376 107.89
9 0.7816 12 13.3230 104.51

®4 HERPEOVWESER(n=2)

Tab 4 Determination results of nickel in samples(n=2)

i 5 BER pgls
| 20130621-501-04 K
2 20130621-501-05 Fih
3 20130621-501-06 <02
4 3001DM99PPWB <02
5 0303DP9SPPWB Fith
6 (403DP9SPPWA <02

FE , WO T Ak A TR A AR B, AR R AL AL SR
SRR, PT SRAT VB T 375 B 0 T R T A (SRR I A R, TR
VR BE A TR o T RIS 43 R T T g R R AR AR, A
BT SR Mgt SN R B RR ORI T A AR 1 28 4 5 Je 3 T AT
PEA SN AR A IRV B | S A 2R A 25 i o

3.2 TYESHWHE

321 AHEE HERWYIAZE, A 85 B 1 A R
Oy TR TR R R T A4S UK i, 2l S R m AR LK
DhGims FEMZ B A JRFIRRCR AR, R 2 7= 4204 8000 5
T 2 W T EHE B0 PR S B A ACIZRUNAR %
Ay O 2 T R AR R R R K T A AR
AR R FH o i i 2 A B

322 KEMMEE BRAYERIERELR A 3 4%, 4 B R 232.0,
351.5.352.5 nm, 2 1 J&ii 4k iy RAGE S F )5 2 45 BAIk
IR 232.0 nm R TINE

323 ABPFHERY ASPIHERAR EE R K.
SR FAC R BRAE 4 B B g, b A B A i A il
PR R R . SRS A KA TR , AT AFEAS R R
MTTE B RTHE T BRI T YL 0 s 38 = R TR IR, vl LA
P R (H e s AR B e i A SR 5, B I Y
. AR AE AR TAE S HEFE 0 TR AR 7 LAl 13 24
B S R TR SR 85~120 °C, AL 7 800 C, J5i+
ABIREE A 2 500 °C, JEBRIREE A 2 600 °C.

3.2.4  FERBCHER] BRI RE AL I AL TR | PRI K
T BRI, 38 R R R, $0 S S LR RS L, A
A HBAE S5y AH IR AT e I i 2s AR L5 I ASNEIETS
YA ) JL DRI BB LA O R Aoy A ML R T, ARG R
FH 20 ng/ml AERARUETR T, 72 HA S EORAR B 2544 43 BIA M
FEPARTE TR FIIN 0.02 9% TS PR BE | 0.2 % W R — A SR A 7 W Bk
IR T AT I, 25 SR R vk e 3 A A4
ORI IR WG BE R 0.166 6, 25 [1AS IS A I Y6254 0.010 9,
KRR A 0.06 png/g; i ARG ERE 4 0.184 2,
25 FAAS IR B9 WG R 0.018 4, K BR 4 0.16 pglg. #f 2
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