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Model and Evaluation of the Calibration Regression Equation of Acetone in Packaging
Composite Film
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(Shihezi University, Shihezi 832000, China)

ABSTRACT: The work aims to establish the calibration regression equation model for acetone in the packaging compo-
site film, so as to improve the accuracy of the detection results of acetone. With respect to the residual solvent of acetone,
based on the Method for the Determination of Residual Solvent in Packaging Materials YBB00312004—2015, the cali-
bration regression equation model for acetone in the packaging composite film was established in the weighted least
square method. Moreover, through the outlier test, correlation analysis, parameter estimation, and judging indexes, such as
homoscedasticity, the calibration regression equation model was comprehensively evaluated and analyzed by comparing
with the ordinary least square calibration regression equation. The weighted least square method could effectively elimi-
nate the influence of the heteroscedasticity on the calibration regression equation, and the weighted least square calibra-
tion regression equation was of significant linearity and at high regression level, and its detection results were of high
accuracy. In conclusion, the weighted least square calibration regression equation model is suitable for the detection of
acetone in the packaging composite film.
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1.1 UB5iKHA

1% SHEE (GC-MS) , Agilent 7890A
A, EEZEERAF; T2 HohdbFER, CombiPAL
AL TONAEBL AR AR R ORSEE 0.1 mg)
ML204/02 %I, Myte#-FCR ZEBRR Y (L) AR
NaEl s B ARG, INNOWAX A (60 mx0.32
mmx0.5 pm); 20 mL TZS R (7 3R DU 96 £ 0 T8 A At
FEm ), KR . NI, 4iE>99.8%, M WKE N
100 pg/mL, WgF U235 S g0 R ey A BR A 5
NON- e ke, (0354l alifiE>99.5%, W T 1

Merck A #] .
1.2 ZWHZE
121 AR A R VR 1
HEBFRICN BARHER ] 1 mL (m 9s=0.788 g ),

JIAZ 25 mL s, I ONN-ZF T ki A #
BFAERZE 25 mL, HIEP AR ERE N

3.152x10  mg/pL, Ff I N,N- " F 35 F 1k g 74 200 0
iUk BE 4R C,=3.152%107 mg/uL, C3=3.152x10
mg/puL, C4=3.152x10"mg/uL, Cs=3.152x10°mg/uL.
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SAHETE AT A5 2N Ny, No AR RS 0.08
MPa; H, H:FiE N 0.1 MPa; 28R4 0.1 MPa;
HERE TR N 260°C, R M#RIRE N 300 C. #)F Tt
I EIAIEEE N 200 °C, LA 20 C /min HRTHEE
260°C, PR¥F S min. sriiEte, 4t 1 30, #EFF
oA 1L,

T2 M 26 . BERDERA 80 C, HEREENRE
9110 °C, iz [ sh it SHL fAs IR B 120 C, &
WO E B, PR 1 uL, AR ] h 30 min,
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BUNERbRE RS (n=5) W 4 uL, 435018 F 20
mL Tz, ez 25 80 CHEE V- 30 min J5
MR F S HEREIN A, RS UR bR e S R R DU & 6 UK
(k=6), TCFMBRRATEERI (pup)o DAETE I
BURMH AL R, BRI E (Cu) AREAFR, 22l
FRuErh g, SR 1A 7 R A R 8K
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Tab.1 The test results about the calibration regression equation

PR T Y,/ (pA-s™)

PR 5 e 8 G,/ (mgrpl) PN B 4y S5 m,,/mg
1 2 3 4 5 6
3.152x10 1.2608x10™ 56 145.1 55413.8 564123 52341.5 54238.1 53 148.7
3.152x10° 1.2608x107 5641.28 5541.31 567195 5361.28 5513.84 5278.16
3.152x10 1.2608x107 523.425 542.189 512.148 491.871 529.654 540.185
3.152x107 1.2608x107* 51.0234 53.4187 50.3418 51.2367 523691 53.1581
3.152x10° 1.2608x107° 5.124 51 541547 4.74891 497812 5.12756 5.15644

WAL AERIAR T ( Grubbs ) K50k R W 5 H . B
I . BWREARELE u=(X+Xo+.. . +X,)/n, FEARFR
M2 s=(C(X—w)/(n—1))(i=1,2...n), ¥HiA L5511
G =(X,—w)/s; HlE GB/T 4883—2008 (HEm%
THACPRAAE RS AEASFEAS B B A 0 e b 3 ) 15
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Tab.2 The analysis result of outlier

DSLLEEY) G,
Filtx,/mg 071 2 3 4 5 6
12608<107 2314 1245 1.945 1.824 1.923 1.647 1.584
1.2608x10° 1,927 1.845 1.754 1.789 1.694 1.478 1.342
1.2608x10° 1.822 1.678 1.546 1.478 1.348 1.694 1.561
1.2608x10* 1.646 1.456 1.354 1.321 1.158 1.185 1.483
12608107 1.524 1.321 1.264 1.028 1.489 1.215 1.364
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Fig.1 The scatter diagram about S,; and m,,
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Tab.3 The analysis result of log likehood value

K KB SRAE
H -2.000 -1.500 -1.000 -0.500 0.000 0.500 1.000 1.500 2.000
XHEARUERAE -21.412  -22.364 -19.315 -18.314 -17.369 —16.347 —14369 —11.378 -7.321
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Tab.4 The result of residual error about weighted least
squares method

Zul(PA-s U/ (PA-S)
¢(pAs) 2n /(pA'S)#L

1 2" 3* o2t 3

X,/mg

1.2608x107' 5784.35741.85812.8 5712.4 62.3 47.3 -32.6
1.2608x107% 5841.7 5836.95792.5 5724.7 68.3 59.5 12.6
1.2608x107 5741.6 5824.75697.8 5737.1 46.7 72.3 -87.9
1.2608x10™* 5869.8 5874.35914.5 5742.2 97.4103.6146.7
1.2608x107 5871.65894.35789.4 5743.8 37.5 58.9 11.3
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Tab.5 The standard deviation for repeated measure about
weighted least squares method

mH TR R /s — T 32 1 8 I e A o 22
lx,  7.93147 793147 793.147 7931.47 79 314.7
a2 876.5  436.7  219.8  112.6 58.1
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Tab.6 Comparison of weighted least square method and ordinary least square method

i /N Rk ) 45

TN fe /> — 3 12 [l ) 245

TR R 490 J5 i x,/mg

[FH{E X, /mg FAXTTRZES, /% [FH{E X, /mg FAXTIRZES, /%
1.2608x10"! 1.2608x10"! 0.004 015 1.2608x10"! 0.064 271 8
1.2608x1072 1.2517x1072 -0.627 816 1.2617x1072 0.078 012 3
1.2608x1073 1.2723x1073 0.726 418 1.2603x1073 -0.174837
1.2608x10™ 1.8615x10™ 21.3697 1.2619x10™ 0.081 237
1.2608x107 3.2458%107 157.895 1.2684x107 0.196 418
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