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Study on influencing factors of density measurement of
polypropylene infusion bottle by custom test design’

XIE Lan—gui, ZHAO Xia, SUN Hui-min

( National Institutes for Food and Drug Control, Beijing 100050, China )

Abstract Objective: To ensure the accuracy of density measurement of polypropylene infusion bottle, the
influence factors of the key operation steps were studied to determine the significance of the impact, so as to
guide the experimental operation. Methods: The custom test design was applied to design the experiment to study
the influence of sampling amount, immersion depth, heating reflux, sampling position and brand on the density
measurement results of polypropylene infusion bottle. Results: The procedure of performing a heating reflux
had a significant effect on the measurement results, and the density of polypropylene infusion bottle increased
significantly after the procedure. At the same time, the bottom density of the bottle was slightly higher than that
of the bottleneck. The effect of other factors was not significant. Conclusion: The customized test screen out the
significant influence factors of the density measurement for the polypropylene infusion bottle economically and

effectively, which offers a powerful tool to investigate the influence factors of measuring method.
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Tab.1 The design of customized test and results
/e R i BRI S AR HURERSAE SRS GAER(EN
(No.) (sampling amount )/g (immersion depth )/em  (heating reflux ornot ) ( sampling position )  ( raw material brand )~ (density )/( g+ em™)
1 2.0 1 7 (no) i (bottle neck ) R530 0.899 48
2 2.0 2 J& (yes) T (bottle neck ) R530 0.901 92
3 15 1 J& (yes) JHURE (bottle bottom ) R530 0.903 50
4 2.0 2 7 (no) JHUEE (bottle bottom ) R530 0.896 10
5 1.5 1 & (yes) LT (bottle neck ) R530 0.901 58
6 2.0 1 72 (yes) JHUE (bottle bottom ) R530 0.903 91
7 15 2 7 (no ) HHE (bottle bottom ) R530 0.902 27
8 15 2 % (no) HH1T (bottle neck ) R530 0.899 86
9 2.0 2 J& (yes) IS (bottle bottom ) R6400 0.905 23
10 2.0 1 73 (no) JHUEE (bottle bottom ) R6400 0.898 89
11 15 1 7 (no) JHJE (bottle bottom ) R6400 0.899 45
12 2.0 1 J& (yes) T (bottle neck ) R6400 0.901 10
13 2.0 2 7 (no) HHIT (bottle neck ) R6400 0.900 46
14 1.5 1 7 (no) LT (bottle neck ) R6400 0.898 73
15 15 2 JZ (yes) T (bottle neck ) R6400 0.901 09
16 15 2 72 (yes) JHUE (bottle bottom ) R6400 0.902 62
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Tab.2 The model fitting analysis results of

customized experiment

20 [H 2 (influence factors )

W EE P E

('significant P value )> |t

JEAINFAIEN (heating reflux or not )
BURERAL ( sampling position )
R (immersion depth ) /em
Uk & ( sampling amount ) /g
JEUEHES ( raw material brand )

0.004 93 (<0.05)

0.304 54
0.693 03
0.784 67
0.886 34
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Fig. 1 Prediction of the influence of various factors on density by prediction profiler
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Tab.3 Results of density of polypropylene resins
before and after heating reflux
W (density )/ (g+em™)

JnFAel g i piFzEbi
(' before heating reflux ) (after heating reflux )

RIS
(' brand of PP resin )

T30s 0.900 34 0.900 51
W331 0.898 37 0.898 78
RP340R 0.898 26 0.898 32
R6400 0.898 03 0.899 53
RP260 0.897 54 0.897 84
ST612 0.896 75 0.897 14
STM866 0.896 45 0.898 04
B4902 0.895 50 0.898 62
SB-520Y 0.895 36 0.898 56
R530 0.895 33 0.896 89
GM750E 0.894 57 0.896 39
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