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Determination of Cadmium Content in Edible Salt by Method of Co-Precipitation Atomic
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Abstract [ Objective]  Addressing the issues of severe matrix interference from sodium chloride (with a recovery rate of only
30% to 50% ) and significant detection errors in the direct determination of cadmium content in edible salt using the graphite furnace
method of atomic absorption spectrophotometry, this paper proposed an innovative method based on co-precipitation for enriching
cadmium ions while reducing matrix interference. [ Methods | Leveraging the characteristic that cadmium ions could form cadmium
hydroxide under alkaline conditions, iron nitrate was introduced as a co-precipitant. The pH of the sample solution was adjusted to 9. 0
with ammonia water, enabling the formation of stable precipitates of cadmium hydroxide and iron hydroxide through co-precipitation.
The supernatant containing high concentrations of sodium chloride was carefully aspirated, and the precipitate was acidified and
dissolved for determination using the graphite furnace method of atomic absorption spectrophotometry. [ Methods]  Validation was also
conducted using inductively coupled plasma mass spectrometry (ICP-MS). [ Results] The improved method significantly increased
the recovery rate to 104% , with a relative standard deviation of 2.4%. Furthermore, the relative standard deviation with ICP-MS
measurement result was only 0.03%. [ Conclusion] This method eliminates the interference from sodium chloride in the sample
through the co-precipitation process, while achieving enrichment of cadmium elements, significantly lowering the detection limit of the
experiment, and improving the accuracy of determination. This study also provides an efficient solution for the precise detection of trace
heavy metals in high-salt matrix samples, significantly enhancing detection sensitivity, accuracy, and precision.
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Tab. 1 Heating Procedure for Graphite Furnace
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Cathode Lamp with a Substrate of 1% Nitric Acid
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Fig.4 (a) Spectra at 228. 8 nm Wavelength under Cadmium Hollow Cathode Lamp, Showing Sodium Tons at

Different Concentrations with Peak Height as the Signal Processing Method; (b) Absorptivity and Peak Area at 228. 8 nm

Wavelength under Cadmium Hollow Cathode Lamp for Sodium lons at Different Concentrations
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Fig. 6 (a) Variation of Sample Absorbance with Increasing Ashing Temperature; (b) Spectral Plots

Depicting Absorbance Variation of Representative Samples with Increasing Ashing Temperature
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Fig.7 (a) Sample Absorbance Changes with Atomization Temperature Increasing; (b) Spectral Profiles

Depicting Absorbance Changes of Selected Samples versus Atomization Temperature Increasing
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Fig. 8 (a) Sample Absorbance Changes with Purification Temperature Increasing; (b) Spectrum Showing

Absorbance Variation of Representative Samples in Response to Purification Temperature Increasing
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0.576 7.0.559 5 we/L i mis—Hbi e i) 7 2= (B S*)
SARHEIN E 7 A L R E LN SY BUINE
LN S;, 83 /S:=1.49<3.05, 5 kK RN
0.02 wg/L, iFE(100 g/L) £ 2 WILVTIER: B 180
)G, IR HUBR A 0. 002 me/ kg, B4 T 5 FRAE
(0.5 mg/kg) ', FW i 5 B 2 F BRAK, oE
FE .
2.7.2 R R FORG R I

2.7 1 NS TR 2P TR, 0.6, 1.5,
2.2 pg/L 2 FUIBRAE i 43 BT 6 Uilliak, 45 5
0.565 7.0.555 6.0.572 8.0.550 9.0.563 4.0.559 5
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pe/L;1.406 9. 1.464 8.1.482 8.1.425 7.1.397 5.
1.505 5 pe/L;2.170 6,2.208 1.2.179 2.2.176 8.
2.179 2.2.170 6 wg/L, X R () A0 XF A5 o s 22 My
1. 4% 3. 0%F01 0. 6% ; [FNSCFS-H41E K 93. 6% .96. 5%
H199. 19% , FBHIZ I % RS 2 B FIER B2 4T
2.8 EMETFHIIE

B 1.3 /NTT il £ 1) 1CP-MS i FE FH ICP-MS
MR, 45 90 0. 227 we/L, BB 5 3% 5 1Y 45 5
HAHCH 0.022 63 mg/kg, SALUUTEE TR 25
PPN A 45 5 (0. 022 62 mg/kg) FH HE , HAH X H
HEIRZE 0 0. 03% , X R Cd** 5 Fe’ ILPITERR
2 Na'J& , B R R F W IS0 S8 il o B, HG 3
PRT PR I 2k
2.9 tREHRNE

HUS mL bRAERE SR, $% 2. 10 /N5 BT iR i
AR PR 7 A IR . BR AR I 2 45 5k 10. 03
we/ L, HAEAR HERE FE BAE [ (9. 66+0.63) ng/L]
WEIN, S5RFW PRAE M 25 B R A, HAa by
TR A 2R,
2.10 *millE

Sy AIEC L 3 /NIl R AN 10 mL T2
HIA 200 mL 2li/K (1) A B 2 AEFRH A PREPInA S
1%GHIRHY 0. 5 mol/L f§FREL 0.5 mL, I FEIE ), H

FUKEW (1.3 /) (pH &) 3 pH (EF] 9. 0+
0.1, EIIE, UUE S, Wk FHWRZE 25 mL LT,
Jinatizk 3 250 mL, A 1 ¢/L BINKEHE 2.5 mL,
PEFERS) BB UOUE , WOk BB WA 20 mL LR, N
A0.61 mL AHRRIAW (1.3 /N1 IR Ak, e ke 2
25 mL ZE s HAKE 28, A4 2R fh . A AR
FEAIE I, MR L 25 R B As o, 18] B ¥
JIA T~ 3 A5 B W 2 AR EIR I 1. 0 pg/L, 4% A
FRRE 28 7 D AR InARAE i
2.7, 1 /NS A o R SRR P A S B

R B E S RACAK (1) h B 75, 45 R sk
2 7R,

1077 x ¢V, V,
p= mV,

Hor . p—— B I R B 380, me/ ke ;
m— AR g
Vy— e il B o FsF 118 2 AR, miL
V, —— RS BN 2 B (R 1, mL
V,— LU0 G R BN S5 2 A 1)
TAKF(V,=25) ,mL;
e— R T WM AT HECEE T SR ik I
B4R, ne/L,

(1)

2 LPIVE T ol Sk I 2 £ R s A

Tab.2 Determination of Cadmium Content in Edible Salt by Co-Precipitation Atomic Absorption Graphite Furnace Method

\ T2 o
B RS — — — A Ao o it 22
AT 1 A7 2 AT 3 SFEIE
SYYO1 0.899 1 pg/L 0.909 2 pg/L 0.910 8 pg/L 0.906 4 pg/L 0.7%
SYYO!L Ji#R 1.0 wg/L 1.939 0 pg/L 1.983 6 png/L 1.928 8 pg/L 1.950 5 pg/L 1.5%
SYYO! Jinks =1 g% 104% 107% 102% 104% 2.4%
SYYO! 45 5054 0.022 44 mg/kg 0.022 69 mg/kg 0.022 73 mg/kg 0.022 62 mg/kg 0.7%

HH 3% 2 AT, RS I AE 4550 0. 906 4 pg/L,
XARERG 25 1 0. 7% , FE MR 3 104% , [0l
R E T 100% , — 1] B8 2 PRk 76 W B 38 v Rk
WUTTE I R v R R 25, IR & AR B 5 LR 1) f
25, B A5 R 205 1 HAA 0 5 (0 4% B R
TP, F0 08 F A ot v R B = 445K 0. 022 62 mg/kg,
ICP-MS M 5E 45 54 0. 022 63 mg/ kg, W53 HH X AR 1
P 2240 R 0. 03% , 3 B BP0 O 3 o 2370 3 i ik
PEARONRR . 1207 B i R B B AR
Y143, B BRAR T RE S O RIS 5 1 T B A

K25 5 ICP-MS k9 & B —2bE . Iesh, 5 i
THECN 0.022 62 mg/kg AN A2 25 5 572 455 35 5
SR (7 AR HBR R 0. 002 me/kg) , 5E 4Tl 2
Bl s Y PR A oK
3 Fig

SCEE SR XS LT R AT 0 A, B Fe™ AT
P S R ny I | AT VESETCEER , R & B Na* %48
FEME TR K, BEFHE T 0.01 mol/L fi
FREK Ry s AE L T VE &, H pH 6 9.0 FI T
CA™ EARVIE, FEMHlA ) T 1~3 h P9l &R
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U AR X KA SR A ek I 8 A R A A At
FOAk, AR Bl s w4

T B E O T, AR E M R A R
0.999 4, R BIZPEOC R B A7 ; b ofE i e A6 i BR
0. 02 pg/L, XF R EE RS HHBR A 0. 002 mg/kg, i L IR
TP HT K AT I E (B R 10. 03 wg/L, A2
(EAEARERE SEE (9. 66+0. 63) wg/L JEREIN, 3
BIARAE I AU A B R A7, BB L e B A A 2
K2 AR 0.6.1.5 .2 2 we/L BYARX R 1 IR 25
1.4% . 3.0% . 0.6%, [ U % K 93.6% . 96.5% .
99. 1% , FWIIZ 7 VAN 5 BE FNAER B0 25 R AT
VT E R W Y AR Tk E A R R
0.022 62 mg/kg,ICP-MS MIZELEHH 0.022 63 mg/kg,
HAIRHRAEMR 220 0. 03% , 3 B LR T4 B i i 3t
UTE FIUAD A 35T 5

LT ST I A SRk B 50 B R
B i ARSI T AR SR AT SRS . R
IUCA RCH IS BR T R 5 AR AR R &R T4, i R
L AR IC RS DL 4R B DR o FLAR A vk
JE DT RRARR T FH R i 1 e 00 e e e B 2817
P 7 A ER I SRS R R, A AR 7 i
IR A TOALER , S ARG R Ay e L
AE 5 IR H,
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