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Evaluation of Uncertainty of Determination of Amitraz Solution by
the GC Internal Standard Method
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Abstract; To evaluate the uncertainty of determination of amitraz solution by the GC internal standard method, a

mathematical model was established and the sources of uncertainty were analyzed and evaluated during the whole

determination procedure. Finally the expanded uncertainty was calculated and the result of content determination

can be expressed as (105.9+2.4)% (k=2). Tt showed that the main sources of measurement uncertainty came

from the addition of internal standard and measurement repeatability.
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1 {XEFMAFE

1.1 L& 5iK7%  MfRiEh AT201/IVDC-HY-021,
E2 9% ;M (35 ; Aglient 7890A ; 253 (100 mL)
A GBI (10 mL) A 2 BWE (5 mL) A 9%,
XU KA (T 5 R, iE5-2 20140826 ) 5 XU
JokxF BR 5 (USP, 45 €106518) ; f % 5% ( Fluka,
1216A) ; LFR LR R4t

1.2 T & B OPEE258)2010 45—
< UUH BRI o I e R ke, B
PRANE L HOHE LA 3 0 TR AT, B2 400 mg (29 4H
M XCH K 50 mg) , A % AR E, B 10 mL &I
RS BN N AR AT S mL %R, TN 2R Z TR
fift I B 2R 20 BE 450 A5 A R Dy BBOBUHT

JRXT BE A 2950 mg, [A] 2 45 A 450 BR it 5 BIX
A T WX B A A 1 pL TEARA B
AN, HEAT I AE 5 53 HROA i [] P 300 2 G A 0k 285 32
(p) ,¥TH5, BIFE

PIBRIE TR . BUA 808 1083 mg( W ) , B 100 mL
s, MR SR T MR 2 205 RIS

A PR IR VA T BROSUHR JPR X BB A 226 mg, B
5 mL SR, IR PR R IR B 2 2B | 5393
B0.8.1.0,1.2 mL & 10 mL &I, S A5 % A
5 mLINARIETR , I PR L e B R ZI B #2250, RIS
H24 T 80% ,1009% F1 120% )%} B 5 i
1.3 WMEZER A SR OB PR W
105.9% . Z5RWZE 1 Fis,

®1 WELHRR

Tab 1 Results of the Amitraz solution

e E S 1 2 EHIME %
X HE i (50 mg AH ) A ST PR T AR 18468
X R (50 mg AHS) T AR I T FR 28955
P R PREE R/ mg 402.3 398.6
AR OB e 1 AR 18561 18662
FE A e P e T 27165 27434 105.9
HIXEE p 0-998
o B % 99.4
HLHE 12.5%
R/ % 105.66 106.17

2 FAHEESHTEEN
2.1 HFHER XUP PRbR R B A AL

B2 Wp

Ay A B AL
X=fe == X B it 7 1k x 100%

s Apy iy W/ p>x WA o ¢
HEF'&IE?szW(m x% _ Apap) N
P Ay Cy Ay
W/ % BETHRR REAT 4R
Cy,

Ay/A W >0 Bt it 75 1
EﬁXZ fE7 AL (i) Xt %100%

AX'T/AV\](X»T) W{;t/Pxﬁﬁg

S Ay R R BRIV A, g 4
IS AR A T, A, H9 % R o SLEE k)

WAETAT AR Ay ) SRR R v N s ) D T AR, W Sy fE
AR (mg) ,p LS AT, C N
WHRPI I BE (mg/mL) o

22 AHEEWNRFESN OB S W E W
G5 R 2R T 5 SR R TR B XL
PR 0 AN B RE R R E A DL LAY
AT« AR 5 Do 5 A P s a5 b3 o A X6 285 B
i HAME R,

221 MREBIINGARFEE  LENH PRSI A 5
W i3t A b o B 30 A X R i A BORT B 1Y
Frim, “HEETIAANTE R, il prE g Ar
AN B B R R IE AR, R EIER %
R R ARIFIR 22 £0.1 mg, FRAETE A6, A
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€ BE N :0.1/43 =0.058 mg,,

Y AR A R ol P 3, R B E A 2 it
SN S N EN RS S ok A UM B S T 32
M NG, R, b i T 2 Ik

u( Wy )=+/2x(0.058)% =0.082 mg

TR T PR 2 55 R 8 AR AS 8

u,(Wy)=u(Wy) /W, =0.082/400=0.0002

X AR 5 LA AN B 43 AT 5 A
— 3, MDA EE N

u,(Wy)=u(W,)/W,=0.082/50=0.0016
222 mEIEIINGRAEE MELESA
(AN S B2 AT A3 S WA O T s — i S S 0]

ELIA ZREEMETIA, HIEBIARS L R T
BRI X IR g AR A L 2 5
B A AN 5 LA AN B ] Z R T,
PRI, R A e 5 | AN S B2

PR MREIA A 1 L, A GTEL,
HEATINAE B RN 2 FR

n= 6, | H PRI 5 AR AN E R
S (xk=x)’

n—1
A VDN e AR RSB 2 R
u(R)=(7.0x107*)/1.2368 =0.0057

u(R)= =7.0x107°g

*k2 ESHNELERFK
Tab 2 Results of the Measurement Repeatability

Giv=RG Ul 80% 120% R&|
XCHH Bk T AR 14561 14667 18491 18211 21943 21809 /
PR U T 26710 27073 27439 27033 27246 27045 /
BIEHETF(f) 1.2249 1.2326 1.2386 1.2391 1.2437 1.2421 1.2368

223 MWMARNFIIANGRAEE  IMARIRGIA
AN S FE S ZOR AT AR PR i B R S 25
WHRBE I FE HLAE . BT 50 e
PIBRIES TR, I AR () S I o 5 A TR o A v
FIRTH , DUPRE R Jp 5 000 5 A 5 Ml ) AN R R 32
FRENBE RIS AR, I o FE bl
5 mLBWAE (A 90) , I K25 H+0.015 mL, #4218 =
A A WA T I AR E B R

u(Vy,)=0.015//6 =0.0061 mL

PR L W a5 ol b - N [ R R T WA N
FE R REWRE R 20 °C AR R 2042 C 2
515340 KRR K R ECH 2.1x107/C , WL
2SS AN E BE R

u(Vyy,)=5x2x2.1x107/4/3 =0.0012 mL

G ik 2 3, A o A AR 25 BIAS
BIEE R :u (V) = /(u( Vi) +(u(Viy,)) =

(0.0061)°*+(0.0012)* =0.0062 mL
AERE AN 2 A
u, (V) =u(V,)/5=0.0062/5=0.0012
[ 3L S%oF Rt 0o Bt v i A S £ 5 ) R R

AW u (V,)=0.0012,
2.2.4 B sRAx; 2 M F 5N R AR
FHXTEEBE p= W/ W, B Fe D i YR S 5 | A
AN E BE I R R i TR R B RR
PR I, O TR IE 7 AR N R B
0.058 mg, NIFR &5 | A ASH 2 B .

u(W)=+/4x(0.058)>=0.116 mg,

FAXS AN E BE K 0, (W) = 0.116/(50%10°) =
2.3x107°

Ak L 6L A 2 o it ) T B R A o U B 34
20 °C,U=0.10 C k=2, H 5] AP E JE
H:u(t)=0.10/2=0.05 °C

AR A E E N 2 u, (1) = 0.05/20=0.0025

B IF bk 2 T AR R X 2 B 5 T AR AN
B E B A, (p) = /(0 (W) +(u(W))? =

(2.3x107*) +(0.0025)* =0.0025 ,

225 HteREFNANGRHEE KA S
I A o) R A A R R R AR WD P
LA ORI B AL, (A B 7 b i 55
XSRS B T AR S O, 51 T R 2
JE, 10 mL K& (A %) Wik KR ERN
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+0.020 mL"), $i¢ = ff o A Ak B, bR R IR 25 R
0.020//6 =0.0082 mL; X560 B 54 1E IR AR 5
A A8 BE, B IE B BE R 20 °C, il R B2 N
20+2 °C, 5 ¥ &) 4y i, K IR BRI K &R B oh
2.1x107/°C bR DR 25 4. 10x2%x2.1x 1073 =
0.0024 mL, &I Lk 2 30, HoAth H E 51 A B A

SERERu(V) = +/(0.0082)2+(0.0024)% = 0.0085 mL,
AR AR E BE M 2u, (V) = 0.0085/10=0.00085

2.2.6 ARRHEFEGITE AR EASTE
ST B N B G i B B AR T 22 1 TE
SEOTAR R A AR 2 AT, ARSI A
WAHEE K :u =105.9%x0.0067=0.7%

u, =/ (u (W) "+ (u, (W) ) "+ (u, (R)) P+ (u (Vi) ) P+ (0, (Vi) )+ (u,(p)) "+ (u, (V)

=./(0.0002)°+(0.0016)°+(0.0057) >+(0.0012)*+(0.0012) >+(0.0025) >+(0.0085) > =0.0067

227 FREARHZE A bR EAN R E T L
AT (k) RIS 2 RASH B, HRAE g &=
(B LA — 58 o 1Y A 7K P A B DX ) B B AR 52
IS EHE 95% M EAF KT M4 ¢ A KA k=2,
T GLFR oK 3 7 S8 B R AN E JE U = 2 %
0.7%=1.4%,
23 MEZRA#HEEZME X=(1059£1.4)%,
SR B RN 95% I, XU bk v 1
A4 UK B (105.9+1.4) %,
3 it 5NE

3 3 X AN R B 8 A3 BT S5 A R B, SR A
T P T D S L FE DR R e B, 45 R I
SEFANH E BES  BR R B IMR YR A AR,
S b5 A X 2 R A I A, AR DA R Rt
P, OB 7E S B4R A 2 AR v R T AR A
AT, AT T A U AR I R bk
AT AN RE B T A8 EDUL A 3R T RE 45
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