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Determination of Chromium and Mercury in Sediments
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Abstract: The contents of Cr and Hg in sediments were determined by isotope dilution-
inductively coupled plasma mass spectrometry (ID-ICP-MS). Primary standard solu-
tions of Cr and Hg were used to calibrate the concentrations of *Cr and ***Hg enriched

isotope, respectively. The samples were mixed with **Cr and *** Hg spikes and digested
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by acid in PTFE vessel separately. Data acquisition parameters were optimized in the
process of measurement by ICP-MS. Interference from sample matrix was explored, and
the results of Cr under the two modes of H, and He were compared. In order to avoid
the memory effect to the ratio determination of Hg, 5 mg/L EDTA, 2. 5 mg/L Au solu-
tion and 3% HNO; were used to flush piping system by turns. The calculation results
by ratio of **Hg/** Hg and ' Hg/** Hg were compared. The results showed that accu-
rate isotope ratio is obtained and the matrix effects are eliminated when the integration
time is 0. 5 s and after a proper dilution to the sample. The modes of H, and He are
appropriate for the determination of Cr in the sample, and the contents of Hg results
from " Hg/** Hg and ' Hg/** Hg have no significant differences. Method verification
were made by the NIST2709a certified reference material, the results showed good
coincidence with the certified values. The contents of Cr and Hg are 81. 73 mg/kg and
0.471 mg/kg, and the RSDs are 0. 35% and 0. 99% , respectively. The method has high
accuracy and good precision, and it is suitable for the determination of chromium and
mercury in sediment and soil samples.
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Table 1 Procedure of microwave digestion

P mE/W FH- 5 B (1] /min g/ C P57 1] /min
Steps Power/W Heating time/min Tempeture/C Holding time/min
1 1600 30 170 20
2 1600 40 210 30
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Table 2 Operating parameters of ICP-MS

s AF
ZH Conditions
Parameters 7.8 K
Cr Hg
RF MR /W 1450 1500
AR IE/mm 7.8 8.0
A/ (L/min) 1.05 1. 05
i B AR/ (L/min) 0.1 0.1
He/H, ¥/ (1L/min) 5 —
QP Bias/V —16.5 —5.0
QctP Bias/V —18.0 —8.0
TR E] /s 0.5 0.5
RN E] /5 35 64
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Fig.1 Effect of the integration time

on the measurement of Cr isotope ratios (n=35)
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Table 3 Results of Cr and Hg in process blanks (pg/kg)
N Cr Hg
(SN =]
N :Eﬁnnrfﬁ‘? 1 HZ 4\%1(: HC $ﬁﬁ Z()()H ./2&]2]’_‘[ lﬂﬁJH ./2(]2]’_‘[
Hmber o sampres (H; mode) (He mode) & 8 8 8
1 117. 23 87. 67 4. 46 1. 90
2 107. 26 104. 20 1. 40 1.33
3 129. 74 131. 39 3.28 3. 10
T 118. 08 107. 75 3.05 2.11
F T A A M B BT AR IR A R JE AR R o TR I O AR A v R e 0 A LA
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Xt R T 0B ROR S 3 BE A R R R R
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Fig. 2 Effect of the dilution ratio on the results

of 2Cr/*Cr ratio and Cr content
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Table 4 Method validation results of Cr
He 5 H, 5 PREE £
#I"I—E% g W#E/g He mode H,; mode /1\5@}0'5'7}7?
iR/ g o
Number of Mass of Certified
Spikes/g 520/ N A EL / 52Cr/ A= /
samples samples/g Cr/ Cr & &/ (mg/ke) Cr, Cr &t/ (mg/ke) value®
% Cr Cr content/(mg/kg) *Cr Cr content/(mg/kg)  uncertainty
1 0.20296 0.31818 0.971450 128.0 0. 983490 129. 8 130+£9
2 0.20196 0. 30365 1.001947 127.2 1. 022013 130. 1
3 0.20301 0. 32624 0.951385 128. 1 0.961418 129.6
P2 {H 128 130
RSD/ % 0. 40 0.18
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Table S Results of Cr in the sediments by ID-ICP-MS
H, &5
B 4 FRRET /g B/ H. mode
Number of samples Mass of samples/g Spikes/g Cr 4%/ (mg/kg)
52Cr/5C ’
K i Cr content/(mg/kg)
1 0.20135 0. 22058 0. 866897 81. 30
2 0.20154 0. 19760 0. 958995 81.61
3 0.20224 0. 44621 0.464489 81. 86
4 0.20256 0.21039 0.911600 81. 60
5 0.20254 0. 21480 0. 900676 82.19
6 0.20209 0.21852 0. 882698 81.90
7 0.20119 0.20737 0.917912 81.62
Tl 81.7
RSD/ % 0.35
2.4.2 RMTIERUES M oK A0 E I e ERE 95 = N o o Rl S R ey o i R =
W% R G SRR R T AE W T RPN T AR LR TR 0

al AT 6 200 E OR B G0 12 RN 2 A o8 A TH
BRbes . SOl AR bk B Sl kAR R CE 4
FESBTY A 5 mg/L EDTA.2.5 mg/L Au %
WK 3 0 il R 28 B wh R A I R 6 O S e e U

LERAZH —FER T . ROFEAGERA 74,
Eﬁfﬁl) 200 Hg/zoz Hg\lfw Hg/ZOZ Hg [:E{Ei+;%‘rﬁ
mn HOR S 7 VR R R T AR ) A 1 D
LRI TR 6 KT,

F6 RMAEWRIELER
Table 6 Method validation results of Hg
FEMgs  FRFEE /g Hg & /(mg/kg) Hg &4 /(mg/ke)  bRE(E - A0 E &
WRA /g 200 g/ 199 Hg /
Number of  Mass of Hg content/ Hg content/ Certified valued
Spikes/g 202Hg 202 g
samples samples/g (mg/kg) (mg/kg) uncertainty
1 0. 11581 0.37901 0.215254 0. 890 0. 155150 0. 881 0.940.2
2 0.11527 0.36511 0.222976 0. 906 0.160020 0. 890
3 0.11595 0.33418 0.236246 0. 897 0.169603 0. 881
S 0.898 0.884
RSD/ % 0. 84 0.58
x7 MBYHEAPRE ID-ICP-MS UEHR
Table 7 Results of Hg in the sediments by ID-ICP-MS
FF it 2 5 FRbE /g Hg &/ (mg/kg)
WRR/g N Hg & /(mg/kg)
Number of Mass of 200Hg/?? Hg Hg content/ 199 Hg/?? Hg
Spikes/g Hg content/(mg/kg)
samples samples/g (mg/kg)
1 0.11367 0.21402 0.201039 0. 469 0.145282 0. 465
2 0.11491 0.22223 0.197846 0.471 0.145241 0.474
3 0.11456 0. 20480 0.207359 0. 465 0. 153857 0. 466
4 0. 11450 0. 22957 0.191113 0.467 0. 138270 0.463
5 0.11420 0.19898 0.213224 0.472 0.152902 0.463
6 0.11391 0.23534 0.190601 0. 479 0.137372 0.474
7 0.11678 0.21584 0.205039 0.474 0. 150054 0.479
T 0.471 0. 469
RSD/ % 0.99 1.34
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