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Determination of Nine Metal Elements in Oily Wastewater by ICP-OES
with Automatic Digestion
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Abstract; Wastewater discharged from oil production plant sometimes contains oil, which makes it
difficult to be pre-treated and detected. A set of sample pretreatment procedures and detection method
were thus designed. The oil-containing wastewater was treated by an automatic digester. The temperature
rising procedure was as follows: collecting 25 mL water sample, adding 3 mL pure HNO, and heating the
sample at 120 “C for 30 min; lifting the digestion tube and cooling it for 10 min; adding 3 mL pure
HCIO, at 150 °C and heating it for 30 min; lifting the digestion tube and cooling it for 10 min; heating
the sample to 160 °C near completely dry; after cooling, using 1% HNO; to fix the volume to 25 mlL.
The treated water samples were analyzed by inductively coupled plasma emission spectrometry ( ICP-
OES) with detection wavelength between 206. 2 —357.9 nm. The observation method was as follows:
radial of total barium, axial of other elements and the emission power of 1 500 W. The results showed
that the linear relationship of 9 metal elements ( copper, zinc, lead, cadmium, nickel, iron, manganese
chromium and barium) was good in the range of 0. 00 — 1. 00 mg/L. The value of r was larger than
0.995, detection limit was 0. 003 —0. 062 mg/L., the recovery rate of oil-containing wastewater sample
was 84.2% —113.2% and relative standard deviation (RSD) was 0.49% -2.86% . The method has
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the advantages of little harm to human body, simple operation, high accuracy and precision, which can

be used for the determination of 9 metal elements in oily wastewater.
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Tab.1 Instrument analysis conditions
g H BufE
KT hER/W 1 500
AU/ (L - min ') 0.55
WA E/(L s min") 0.20
BHARFA/ (L - min ") 12.0
FEIR IR [E]/s 90
1.3 KiEFERESTALE
1.3.1 JKHEREE
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Tab.2 Heating program
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I AR . IR T & 150 °C L I f# 30 min,
REA S AL B 43 oL o A LA, LB TR 1Y
BT, R B . FR R, RS¥2 10 min
J& WS ARAS , T SR v W ZE 8 B B W AR, 3
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Tab.3 ICP - OES detection wavelength nm
E Rl K
Cu 327.4
Zn 206.2
Pb 220.4
Cd 228.8
Ni 231.6
Fe 238.2
Mn 257.6
Cr 357.9
Ba 233.5
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0.995, FF &K 32 o ZE I Ho Bl & S5 B
TFARESERES) (HY 776—2015) Mg . KIEM
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PR SA 36 R AR TEEEOK

F4 BEHERAHR

Tab.4 Calibration curve and detection limit

JLER | MRRE ﬁtﬂﬁﬁ_/l i 776_201?2*/
(mg-L77) (mg-L7)

Cu 0.999 6 0.005 0. 006
Zn 0.999 2 0.003 0.004
Pb 0.999 8 0.062 0.070
Cd 0.999 4 0.003 0.005
Ni 0.999 9 0.014 0.020
Fe 0.999 1 0.015 0.020
Mn | 0.9993 0.004 0.004
Cr 0.999 0 0.021 0.030
Ba 0.999 2 0.008 0.010

2.4 FEWNRBEE

Sro B A9 RO I R E N 1,00,
5.00.9.00 mg/L BTG ARIEF L, 15 bR 1R
AR S U, TR Tk BT B , S5 LIAR X A 4 fi
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Tab.5 Results of precision tests
1.00 mg/L 5.00 mg/L 9.00 mg/L
Zio RSD1/% . %65;01 > RSD2/% il gjq;;m > RSD3/% i gg;;ﬂm >
Cu 1.14 0.35~3.4 1.86 0.06~2.3 0.49 0.16 ~0.8
Zn 1.63 0.44 ~2.1 0.69 0.49~2.0 1.58 0.22~3.0
Pb 2.07 0.37 ~6.2 2.86 0.94~3.0 1.12 0.56 ~1.7
Cd 0.89 0.24 ~3.6 1.02 0.28 ~1.2 1.29 0.30 ~1.7
Ni 1.25 0.47 ~1.3 0.87 0.44~3.0 1.88 0.24 ~4.0
Fe 1.89 0.61~3.1 2.25 0.28 ~2.3 0.93 0.27~1.3
Mn 2.61 0.38 ~3.4 1.07 0.27 ~1.7 0.56 0.06~1.6
Cr 1.05 0.58 ~2.5 1.01 0.18~1.2 1.38 0.21~2.5
Ba 2.14 0.22~2.3 1.23 0.39~1.3 0.54 0.27 ~0.9

MFE 5 LA H,3 Bk E bR HEA 9 B
TG (1 S IAF AR v 22 35 /8N F HI 776—2015 11y
FREMH, JEEIAE 0.49% ~2.86% , Ui BH % J5 15 K
W R AR IR
2.5 FHiEmEE

3 1 AN s KRR S 203 A 3 FhoAS [R] vk
JEE B o 9 S5, (5 v 5 3 m 0.10.,0..50 1. 00
mg/ L, TS MARENCR , 430 DA DSR2
BICR 3 Fon, 45 R 3K 6. R4 HI 776—2015 1)
FUE , IR [EIBCR B AE 70% ~120% i Y, 35 6
ATLAE .9 Fh & @ o2 1 nbr %R 84. 2% ~
113.2% , S hnr By 89. 4% ~107. 1% , 34
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Tab.6 Results of accuracy tests
TR R 1/ %6 [FIUR 2/ % |[ER 3/ % | -3 i3/ %
Cu 108.6 102.4 107.5 106.2
Zn 94.2 109.6 102.8 102.2
Pb 88.4 90.5 94.3 91.1
Cd 92.1 90.2 95.8 92.7
Ni 107.6 110.7 103.0 107.1
Fe 86.1 90.4 91.8 89.4
Mn 84.2 93.8 98.6 92.2
Cr 113.2 104.8 95.1 104.4
Ba 91.6 9.1 104.7 96.8
3 it
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