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, , Table 1. Analysis o wear metals question
Cr, Fe, Mo
(7] 8]
' Al,Cr, Fe, S
9]
Al, Fe, Pb, S
) Al, Cu, Fe
’ ’ Al, Cr, Fe
: Sn Pb .
. He Al, Pb
9 ) ICP
( ) ’ Table 2. Analytical wavelength, background pointsand detector cains
' ' ' 1 Ag 328.068 328. 042 2
] 2 Al 308. 215 308. 19 2
, L eeman L abs Profile ICP 3 B 249. 678 249. 658 1
4 Ba 455. 403 455. 367 1
1 5 Be 234. 861 234. 888 1
6 Bi 223. 061 223.043 3
1.1 7 Ca 317.933 317.908 1
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cd 214. 438 214.421 2 , Soott )
Cr 267.716 267. 695 2 3 : ,
11 Fe 259. 940 259. 94 2 V-groove(V ),
12 K 766. 490 766. 49 3
13 Mg 279. 079 279. 111 1 ' '
14 Mn 403. 076 403. 122 2 '
15 Mo 277.540 277.518 2 2.3
16 Na 589. 592 589. 592 3 Profile , :
17 P 213.618 213.643 3 , /
18 Pb 220. 353 220. 353 3 Profile HT/HP , 3
19 S 251. 611 251. 611 2 , ’
20 Sn 189. 926 189.911 3
21 Ti 334. 941 334. 941 2 ' ’
22 v 310. 230 310. 23 2 o ’ ., ’
23 Y 371.030 — 2
24 Zn 206. 200 206. 224 1 ' '
1.2 Profile
) .1
, Cydonic( ) V- Go- 30s OB
ove 2.E+O5 8' +05
.E+05
1s, 0.5s ICP 3 2.E+05 AN
- : 2.E+05 TE+05 o,
Table 3. Operating parameters of instrument =i \ 6.E+05 3
T 1 E+05 i Lt
RF 1.2 kW g \
£ 1 E.05 / \ 5.E+05 8
/L-min 1 20 g 3 3
2 OE0d / \ 4B405
/L-min-? 1.2 g / N 3E+05
Sl min- L 0.5 5E+04{__ oo e [2E+05
3B 7 S~ hE«0s
LE+04 0.E+05
L3 Fig.1 Radial and axial snsitivi
19- lal and axial sensitivit
(Corogtan S g o o i/ @
com Ision wit .
21 Conogtan 75 ), par Ho g
5 ( ) —-Radid cyclonic; Axid cyclonic
2.4
2
2 sn( ) Pb
() ,
2.1
ICP , ICP
L Profil HT/HP ‘ ‘ ‘
eeman Profile
,RD <1% ,
ICP , )
‘ Profile 1CP , L6E+01 Cone Intensity RSD
) ) 14E+010 10470 145
1( 1 » 1L2E+01{10 162079 0.77
’ g 1.0E+01{25 386770 083 R=0.99 9
, ) 9] g é 8.0E+00 100 1476684 0.79
g’ S 6.0E+00
4.0E+00
, 5 20 L eeman 9 OE-+00
HT/HP 0.0E+00 —_—
0 20 40 60 80 160 120
Concentration/ug-g™'
2.2 Fig. 2 S calibration plot

Soott
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2.5

2.6

<30s ;
Leeman HT/HP
3 , '
ICP ,
“ RD” Leeman HT/HP ( :Pb S
Table 4. Sample analysisresult (1 g-g ")
Cu Fe Cr Al Pb S Na_ Mo Sn
310 17 17 27 198 133 12 —
1 307 17 17 28 199 119 12 5
RSD 0.8 0. 05 0.5 0.5 0.04 0.5 0.4 0.8 1.0
219 3 9 1 88 19 13 —
2 223 3 9 1 92 19 13 3
RSD 0.9 1.0 0.5 1.4 4.8 0.7 0.6 0.4 2.6
35 52 9 2 33 59 115 23 —
3 35 52 9 2 33 57 98 22 9
RSD 0.7 0.7 0.6 1 0.2 0.4 0 0.4 2.2
+12% 15%
RF y 15 min y
) ICP , 5 HT/HP
HT/HP 875
' 956
25U g g " , 10 ,
10 %
Table 5. Satistics of check standard data( n = 81)
Cu Fe Cr Al Pb g Na Mo Sn
Mean 25.3 25.0 24.9 25.1 25 24.9 24.4 24.7 24.8
D 0.7 0.8 0.6 0.41 1.2 0.7 0.4 1.0 1.3
RSD 2.7 3.2 2.4 1.6 4.8 2.8 1.6 4.0 5.0
(1) :
ICP
IcP : 2
( : (3)
) Leeman Labs Profile HT/HP (4) RF '

, HT/HP

HT/HP

1

HT/HP
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Deter mination of the Content of Wear Metal in Lubrication Oil by
ICP-AES

ZHAO Jirwe''? , CHENG We” , FENG Ya hui®
1. Department of Materiads Science & Engineering, Nanjing Universty of Stience and Technology , Nanjing 210094, China
2. Jiangsu Entry- Exit Ingection and Quarantine Bureau, Narjing 210001, China

Abgtract An andytica method for determining wear metal dements directly by ICP-AES was proposed in thispaper. The optimum
oondition was sdlected. The Conostan S21 and Conostan 75 (oil-base standard sanmples) prepared by multi-eement oil-base reserved
standard samples were goplied to make calibration curve. Oil sanples were diluted 5 times by kerosene. The contentsof wear metasin
Iubrication oil were determined by ICP-AES. The rdative sandard deviation (RSD) of all dementswaslessthan 1 %. In addition, the
authors represented the analytica eficacy of Leeman labs multi-track profile ICP, and its rgpid and accurate charactersof §multaneous
multi-element measurement.
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