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Simultaneous Determination of 6 Trace Elements in Sulphur by
Inductively Coupled Plasma Atomic Emission Spectrometry
(ICP-AES) with Graphite Furnace Digestion
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(1. Alashankou Technical Center of Entry-exit Inspection and Quarantine Bureau ,
Alashankou, Xinjiang 833418 ,China; 2. Chemical Engineering of Shihezi University ,Shihezi, Xinjiang 832003 ,China)

Abstract Based on the important geographical location of the Alashankou Port, combined with the import
of sulfur, samples of sulfur imported from the Alashankou Port were collected. The graphite furnace was
used to digest sulfur, and the prepared digestion solution was determined by inductively coupled plasma
atomic emission spectrometry. The content of six trace elements of arsenic, copper, iron, lead, mercury
and cadmium was determined. Tested by spiked recovery test, and the recovery rate of the standard
addition was between 93.5% and 115%. The graphite furnace-inductively coupled plasma method achieved
satisfactory results. The method has wide linear range and low detection limit, simultaneous determination
of multiple elements. The interference between elements is small, and the method can adapt to the matrix
test of different samples with high accuracy and precision.
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1.1 UE5RF
ICAP6300MFC H #8545 B K & St b ik X
(EEFER CH/RBIE AR A D JPT-60 F e A &
THARAN G Sz RBHU A BR A 7)) . XP205DR J7 432
— B F R Gl MR -FE R 2 G RAFD
A R H L ToK ZBEGrHrst) 30 Y5t

A E WAL L) HER (DL Bl , 8k AR i 5%
5 R B A A A T W B R B 3t 0
BRBFSE B .
1.2 XENHE

o it i S R BT S, T HORE BE /N T 250 pm, T
AR
1.3 KBBERNEE

FREUEREE 0. 2 g E] 0. 000 1 @) F A & IH
b, m A 3 mL TAKZEEM 5 mL NaOH % W
(10%6)F 120 °C fR%F 40 min JE 431K ## , T FF 14 16
BB MA 7 mL H, O, Eib, B HEEHE, HIMA
EEHERAT pH 2RI, HBRERE S
50 mL M HE T, A KB R ZIEL, 15, #%
IXER AR HEAT 4007 . RIS #1728 B EEE
1.4 TIEMZLLH

i ) 35 A S 50 2 R T AR O VR B I AR E R R
G, HIVERF I TR K HE TAEM 4. Fe.Cu,As.Cd,
Pb.Hg ¥ B 5 B~ 0.0.01.0.05,0.1,0.5.1.0,
5.0 pug/mL,
1.5 URRENESHEE

XAV R 25 - D% 1 050 W, ZAL SRR =
0.89 L/min, RALGREE 7 mm, Bk 00 &, 3944 20
WLEE 3, KA R, I3 20 r/min,
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Fie BB AR SC B0 251 I 2 45 0 K 6 MR S AR
VW, [l A ICP % 82 5 25 FTH AR W 10 1K, 4%
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TH F7 VI VR BE AR HER 22) . AT SRR, & 0T
RIrE R R L R B FE 0. 999 5~1, &
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HEFFREL 3 S HE A 0.200 0 g, 43 5IfMA 5,10,
20 pg FOBR ARV W, ¥ PR 4 B AL 3Ry R AT Ak 3L
5 B A5 W0V W, 00 5 A AR B (n=6) , 7%
Tk [E Wk 93. 5% ~ 115 % , A X % HE 4R 2% RSD
FE 0. 1506 ~4. 004, R Z I L M HEB B |, LK
W% 2,
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Table 1 Method detection limit, linear range and regression equation
TLE B /nm R/ (ug « mL™h) LYW E/ (pg - mL™D) 55 75 72 HXRRBRD
As 189.0 0. 07 0~5.0 y=62.562x—0.681 8 R2=1
Cd 226.5 0.01 0~5.0 y=1078.2z+2.414 1 R?=1
Cu 324.7 0. 007 0~5.0 y=245.5x—1.500 1 R?2=1
Fe 259.9 0. 09 0~5.0 y=790. 2z+19. 747 R*=1
Hg 184.9 0. 005 0~5.0 y=226.96x+14. 005 R2=0.999 5
Pb 220.3 0. 04 0~5.0 y=91.156x+4.580 4 R?2=0.999 9
F2 CHMTRESHTNRMIRE KR
Table 2 6 Elements repeatability experiments and spike recovery rate
P HEELK finkx B R/ %
WEfE/ (pg s g™ RSD/% (+5 pg) (410 pg) (+20 pg
As 246 0.15 108 93.5 97.1
Cd 0.261 0.69 112 112 114
Cu 0. 802 0. 47 115 111 113
Fe 59.0 3.3 98. 8 99.9 104
Hg 0. 705 1.2 107 105 106
Pb 1.58 4.0 107 101 99. 4
R3 HMESETENEE
Table 3 Measured value of 6 heavy metal elements /(pgeg™)
FER S As Cd Cu Fe Hg Pb
1# 0.780=0. 001 0.000 140.000 04 0.000 140.0001 0.065 0£0.001 0 - 0. 006 940.000 3
2% 0.001 140.000 2 0.000 1=£0.000 03 0.000 1£0.0001 0.001 4=0.000 3 - 0.001 340.000 3
3% 246.2427+0. 002 0.261 540.000 7 0.801 640.001 0 59.040 8+0.0015 0.7050£0.0100 1.581 8%0.0010
4% 0.000 740.000 2 0.000 1£0.000 03 0.0004£0.0001 0.001 520.0003 0.0057%0.0003 0.006 4+0.000 3
5% 0.000 640.000 2 0.000 320.000 06 0.000 5£0.0001 0.008 8£0.000 3 - 0.001 740.000 3
6% 0.001 640.000 3 0.000 1£0.000 05 0.000 5£0.0001 0.002 5£0.000 3 - 0.002 540.000 3
7% 0.002 140.000 3 0.000 1£0.000 04 0.002 0£0.0003 0.000 1£0.000 1 - 0.001 140.000 3
8% 0. 000 140.000 03 0.000 1£0.000 04 0.0004£0.0001 0.000 7£0.000 1 - 0. 005 040.000 3
9% 0.171 840.000 7 0.000 1£0.000 03 0.221 4£0.001 0 0.020 3£0.001 0 0.009 34+0.0003 0.012 4=+0.000 4
10# 0.002 740.000 3 0.000 220.000 05 0.004 1£0.0003 0.437 8£0.001 0 - 0.010 640.000 4
11# 0.000 240.000 1 0.000 1£0.000 04 0.000 3+£0.0001 0.003 420.000 3 - 0.002 940.000 3
12# 0.004 440.000 3 0.000 1£0.000 03 0.070 3£0.001 0 0.003 220. 000 3 - 0. 004 640.000 3
13# 0.001 840.000 3 0.000 1£0.000 05 0.010 6£0.0006 0.005 9==0. 000 3 - 0.092 640.001 0
14# 0.003 440.000 3 0.000 220.000 04 0.001 3+£0.0003 0.003 520.000 3 - 0.079 440.001 0
15% 0.006 040.000 3 0.000 1£0.000 061 0.002 2£0.0003 0.002 6+£0.0003 0.000 24+0.0001 0.068 1£0.001 0
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