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Abstract: For accurately analyzing trace elements in polypropylene raw materials for capacitor film, such
two prepressing methods as dry ashing method and microwave digestion method are introduced for element
determination of polypropylene raw materials for capacitor film. The effects of different methods on the anal -
ysis results are compared. The characteristic of various analysis means are compared and the inductively
coupled plasma mass spectrometry is chosen as the analysis method. Compared to the dry ashing method,
the microwave digestion method has higher accuracy and precision. The microwave digestion method com-
bined with ICP-MS method is suitable for determining trace metal elements in polypropylene raw materials
for capacitor film. A method based on ICP-MS method has been set up for determining the content of trace

metal elements in polypropylene raw material for capacitor film.
Keywords: polypropylene for capacitor films; trace metal elements; microwave digestion; dry ashing;

inductively coupled plasma mass spectrometry (ICP-MS)
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e bR fitis 5, AREXST BOPP WIS HEATHIMT , /047 4
J& KA R L BRAL P BE ) 2

BT HRNEN &R ITR S 80—k
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W5, S AT PP R 38 1553 B Ik a5 1% 7
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E LI TR IR AL kA SE AR FERT R R Ak sk
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Fig. 1 Dry ashing process
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Fig. 2 Dry ashing temperature program
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FlE N W, METR AR 0.2 ¢ PP RESL B TR IUZ
JEIS D A 8 mL HNO, A W, FIFEF IR A 4
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Fig.3 Microwave digestion process
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Fig.4 Microwave digestion temperature program
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91.0%, Ti fINkx ISCF A 94.7% , MR [EICRTE 90%-~
110% Z[7], =B ICP-MS k[ Bl Al Mg . Ti 3 Ff
TUE = WAEE AR &, v LU SR /- Hr i i PP 42
FiAbFRAS B AR N 48 T e

F1 IEREIKGRIG SR
Table 1 Results of spiked recovery test

Wi Al Mg Ti
FEMIAT/ (ng/l)  160.5 13.2 1.8
bR/ (wg/l) 1705 223 11.3

TR I /% 100.0 91.0 947

22 FiRIRALFARLE B XS HC300BF I HT 4 R
A FEG T ALRITTi JUER SR CHL B A FERLSY
AT TR IRAC IR T e, 455 1CP-MS 534747
B, e S, W3R 20 i3 2 WL, T AR A
Al JTCE S e, AR T iR S E 2N 14.3%.
TR AR ALAN T STRWEES S B EH—8
T e v A A 3L AR R A R e Th R AT, G
TEEMI, A KA R 25 BUK 43 R A B
R, T Bt A FVB RS 4 , S Al R G
10 R, R BB R EA S 5 AL, A
S5 SN ERA , S0 T AR BE TR RS B o AT i i PP
*2 FRHAERHEW T AEREOARER

Table 2 Test results of two preprocessing methods for

sample A
i ALERY,  Mghi/  Tidri
(pg/l) (pg/L) (/L)
HC300BF(Z%1H) 1-2 — 0.7
HC300BF(13%) 2.5 3.6 0.6
HC300BF (3% ) 1.5 3.4 0.7

.38.

23 BEESWER

TEFE A FEAN, 53 R 12 AR RGO T i
POPATINE 3 R, AR w3k 3, Tk kb
Al JCZE Y RSD N 31.8%, Mg JLX ) RSD 4 9.8%,
Ti JTCE 1 RSD Sl 45.5%; 1 X} T 008 I fft i , Al o
EIY RSD & 4.7%,Mg JTLE K RSD & 3.0%, Ti JTLH
1) RSD 4 10.1%. T35 RALIE A5 1 3 FhoCT R 1)
RSD 4y 9.8%~45.5%, OB H A4S/ 3 Fhoc Ry
RSD 24 3.0%~10.1%, T35 KAIE 53 Bl PP Hh4x
JBICER K5 T R B AN, T SR B 45 R
AR 22 , B R 2 B R, A e, o
1 H T PP 4R OCER K & it o Bl 2

®3 BRHEEDFARRNSRIKSHER

Table 3 Multiple test and analysis results of two methods
for sample A

JLE T/ (mg/ke)
JLHR 1 2 3
Tk B Tk Bk TR Rk
Al 2.5 1.5 1.8 1.6 13 15
Mg 3.6 34 32 33 3.9 3.2
Ti 0.6 0.7 1.5 0.6 0.8 0.7

3 45iE

ARSCE 3 AR RSS2 56 55 ik ICP-MS I IR
4B ICE BTERAYE , AL Mg Ti 3 FhIC = Amas i
FN 91.0%~100% , UERH T ICP-MS 434 1) 2 1
P o R 3 R A TR R T e 6 A AR it
AXE HE A B L R SA 7 A 32 A 3 Hp 2 H B
25 B AR R B R/ N G B0, S B0 A5 0 A A 1
A58 Al Mg . Ti 3 FICE B RSD 4 9.8%~45.5%,
TR 2238, T AN G, A0t T i 3 mT LIRS it il
E PP EJRITR &, SR 3 Foo KB RSD
1 3.0%~10.1% , B YRR bF o PRIIL, Tl 6 il vk 25
A ICP-MS 1530 H FAE I 5 8 v PP P & JE T R
Tt AT TR AT DU R S K T2 15
ARG PP I KA, NI R B K T AR Ak
ATy ), ] F TR BOPP J# b i 4 @ o R
i, 1R P TR A
S 30k
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