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B OE: B A SR PR % (inductively coupled plasma mass spectrometry, ICP-MS)Al H
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PRI it o T3 SR B HEM R AR I TR O TG T i b B0, ELHEbRE, SMRTe i, R AR A&
T, ICP-MS ¥EIE 1) Hg 7E 0.5~20 pg/L Ju N R RAF, AHKERECH 0.9998, Jrikkuih Rz 0.5 pg/kg.
T2 A X B U 25 (relative standard deviation, RSD)A 4.15% (n=10), FEMAIIFREIER N 95.21%~104.57%
(n=7); BHMRAGENE Hg 76 5.00~200 pg/L JuENLMECR RIF, HCRECH 09997, Jrikkiih iy
0.5 ng/kg. TEEPMEAHXIRHERZE R 3.42% (n=10), IR EIE S 94.87%~98.40% (n=7). &€ 2 Frillz
Dy R AU R, S REIN A £ O T ROR TR o LS I PT  R T - ICP-MS R R
SR AT SR B BRI SR AL
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Comparison of determination of total mercury content in food-grade
lubricant by inductively coupled plasma mass spectrometry
and diret mercury vapourmeter method
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(Shanghai Institute of Quality Inspection and Technical Research, Shanghai 200233, China)

ABSTRACT: Objective To compare the results of determination of total mercury in food-grade lubricant by
inductively coupled plasma mass spectrometry (ICP-MS) and direct mercury vapourmeter method. Methods The
samples were digested by microwave digestion apparatus, detected by ICP-MS and quantified by internal standard
method. In addition, the samples were determined by direct mercury meter method without digestion pretreatment.
The samples were directly injected and quantified by external standard method. Results Under optimal instrument
conditions, Hg had good linear relationships in the range of 0.5-20 pg/L by ICP-MS. The correlation coefficient was
0.9998, and the limit of detection was 0.5 pg/kg. The relative standard deviation (RSD) of repeatability was 4.15%
(n=10) and the recovery rates were 95.21%-104.57% (n=7). Hg elements showed good linear relationships in the
range of 5.00-200 pg/L determined by direct mercury analyzer method. The correlation coefficients were 0.9997, and
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the limit of detection was 0.5 pg/kg. The RSD of repeatability of this method was 3.42% (n=10), and the recovery

rates were 94.87%-98.40% (n=7). Conclusion Both of 2 methods are accurate and sensitive, both of which can

determine the total mercury in food grade lubricating oil. The microwave digestion-ICP-MS detection method can be

selected for a large number of detections, and the direct mercury measurement method can be selected for a small

amount of detection.

KEY WORDS: inductively coupled plasma mass spectrometry; direct mercury vapourmeter; mercury; food-grade

lubricant
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ST L), Hg SR T Ymbs R (50 mg/ke, 3
& 028Si smart slotions A F]); AR Bi ¥ (100 ng/mL), 7
IR : Ce, Co, 6Li, Mg, T1. Y (1 ug/mL, [ Aglient
VANEE D 7 el e o W A e 3w iR S T U = A =)
(Grral, EZEBRLFRFRFR I, L8 K Milli-Q
Academic #4liK ,

S v T SR DU S 2 E | B S 10% i 1R
(V)2 24 h DL |, 2 Ak ek, Bt

SRR AL S T B .

12 ZWIR
1.2.1  f&H W f#-1ICP-MS %
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Table 1 Procedure of microwave digestion for samples

DIF/W  BE/(W/min)  PRERETE/min e E/SC
300 5 5

600 5 5 240
800 5 20

(2)ICP-MS T ARk
IS K RSE T, AT X-Y L I A A AL
B, PSR TR, IR TR 24, X
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Table 2 Operating conditions of inductively coupled plasma
mass spectrometer
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Table 3 Operation parameters for direct mercury meter

SRR A
H AR T /bar 4
TR /°C 300

TR [ /s 60
Sy fRIREE/°C 850
S fif i /s 180
SEFR I A] /s 60
Fr A flal/s 12
T [A]/s 60
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0.9998; R FHl SR A 2 RFNH B R 5.00~200 pg/L A9 Hg
FRUETR, ST 2 Y=0.0280X+0.0048, FHE R %L r* N
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22 HBEERERE

S T BAIE T RS B ME B, PR R 52 86 7 v
XoF B T I R AR ) B T A TN E 10 1R, HERR
SRR 2% B Y0, Ay BB W3R 4, ICP-MS 1) 10
Y 25 S AR X bR 1 22 (relative standard deviation, RSD)
R 4.15%, WZRALE 10 YR L, FA XS FR U w224 3.42%,
o A o 4 5 A (S A v 2 25 TE IR 22 AR YR R A,
TFE T 1 A 88 0 I B P 20K

#F 4 ICP-MS RN E & BB MmimEE R
B EE (n=10)
Table 4 Method precision results of ICP-MS and direct
mercury meter (N=10)

ICP-MS WA
FrRUEE/ (ng/g) 1.02 1.02
SR R fE/ (ng/g) 0.98 0.95
RSD/% 4.15 3.42

2.3 FHAEEER

ARG R P it S T A S bR [R1 ) 9 P 42
IO TEAE i DU B v M . TE B A i R A i 0.10,
0.50. 1.00 pg/g 3 MNKERIFREY R, THEH BN, Bk
WIER He 2 BIEAE, 7P A0 . e ds
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Table 5 Experimental results of recovery rates of Hg element in food-grade lubricating oil samples (n=7)

ity i ATEAE/(ng/g) HInAE/(ug/g) I EE/ (ng/g) B R /% AR v O 2 /%
0.10 0.14 104.57 3.56
ICP-MS 0.05 0.50 0.48 96.21 3.32
1.00 0.95 95.21 4.21
0.10 0.098 98.40 2.89
I SRAL 0.05 0.50 0.49 98.09 3.65
1.00 0.95 94.87 3.47
+= 6 HERNELR(neg/g)
Table 6 Analysis results of samples (pg/g)
LioRlpR7S R FE G FE S IIT FERIIV FERV FEARVI
ICP-MS 0.020 N/D N/D 0.021 0.020 0.011
MRAL 0.020 N/D N/D 0.018 0.024 0.012
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