Advances in Analytical Chemistry 73 #T{L 23R, 2021, 11(4), 251-260 Hans Y
Published Online November 2021 in Hans. http://www.hanspub.org/journal/aac
https://doi.org/10.12677/aac.2021.114027

RAEZMNEHARBRMNTRERETE

Pr=
LA REERARAR, L

ks HiH: 20214F10A1H; FHHEM: 20214F10H26H; &AAHM: 20214F11A3H

B

Hif: BYSRARERERRMAFEE TS, Tk DRSS ERERARS RN, A
T RE BERIR: KA AREBIITIEEE & BT E B RIFUEBRAAH 2 AR, RREAH.
HWRARE, HHAEEAMEENEREHE, BERSET. HEyRBRAMER. 4R RAEENE
TR R RATIEEAN11%, FREHER63. 4ik: ASCAATH R ERME S EAH & E
RIS % .

XA
HRYE, WEAHEE, RAEE, 5

The Uncertainty Evaluation of Detector Tube
Method in Deodorant Property of Textile

Lingyun Hu
Shanghai QTEC Testing Laboratory Co., Ltd., Shanghai

Received: Oct. 1%, 2021; accepted: Oct. 26", 2021; published: Nov. 3", 2021

Abstract

Objective: To establish an uncertainty analysis method for the determination of deodorant prop-
erty of textile products. Methods: Taking the determination of the reduction rate of the concentra-
tion about the acetic acid using by the detector tube method as an example, the uncertainty source
was analyzed, the uncertainty factors were evaluated by Type A or Type B, the sensitivity coeffi-
cient and the correlation coefficient can be gotten according to the measurement model and the
uncertainty propagation law, the combined standard uncertainty and the effective degrees of
freedom were calculated, the coverage factor was determined and the expanded uncertainty was
reported. Results: The expanded uncertainty of the reduction rate about the acetic acid using the
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detector tube method is 11%, and the effective degree of freedom is 63. Conclusion: This paper
provides reference for the evaluation of the determination of deodorant property by the detector
tube method.
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1. 518

WEAFERE, FRACRE, SMWRBHITHIINGEE, RO T8 & E 2 #E I 3E 2401 [2].
G 56 ST I ATLAS) I 8 ST A I B AR, ot R A S0 A B 7 (VP U2 AN o B R 4911 [3]

(GBIT 33610.2-2017 Zi£/iH RIERERIMIEZE 2 ¥ REFIETR) [4], 2K RRS M (ASCLAES IR
R, IRINBRAERE T R S B R 2 NET, RSN 43 T e B R RS 5 R PR R 4R P A R
WIE, THERERRIR &

AR (JIF1059.1-2012 & AHE LV E 5RoR) , RIS A E EHATIFE, FHK GUM i%.
TG AN A SRR AN A ST U R AR Y s R OB R A A BB B R VAV bR E AN i DA R R B
OPIRAE A E BEAR R, MRS RAE R, IR, ARG RE B EY RAME B TP iR
HMEER

KT G U T ARG I 7 VR A AR e A5 — 28 [5] [6], F& TR AN, A S EEE7]. &
PRI AH OGS 58 J VR AN 8 B PP 8 WA S 225 . AT AR 3 12 F AU G2l 4k 24 5% B sl
HH 2 T 591 R P AN B VT 5 79 [8] [9]

K HVES: GB ARHEZL RIS IR /D H 73 FBUINURUE — 075 1SO ARiE[10] B 53 rb (1) 08 2 U N RS
—Ars (EARYE H ARLF 4R AE[11] H H SEK FrE g SRnT, BORARIAT . PRt 75 ZE0E v e A
KT IR RIS

(JJF1059.1-2012 W & ANH € FE P E 5 RIR) BT — WA 1288 4k 7 ANHf € FEVEE AP IR, 6 T &
ARG bR R 22 VP e, AT T S VEGR N RN, AR T A IR . AR SO A RVEE R
AT

WBHEEWN, HEY BAFEENOEHE T K 2, REEAHAREEE. N T RARAHE LT
SERIPSERRRE, ASCHHEAMGH TAME B, JFHAREETHESSIEEET.

2. BUNERBM DT TE KR
21 RIEEE

TR S BRI AR 2 /N, RIS RVE 23 550052 5 AT SRR KR AEAE L A2 SRR AR R B R S AR Y
WL, THERERR R E K> % (ORR) .

2.2. R/ 5
1) SRS E: GASTEC thlétt, H. PD-1B.

DOI: 10.12677/aac.2021.114027 252 it it e


https://doi.org/10.12677/aac.2021.114027
http://creativecommons.org/licenses/by/4.0/

R =

2) WL TR B TX223L, Max 220 g, Min 0.02 g, e =0.01 g, d =0.001 g.

3) Mk : JemIE ik Tobk &4, No.216S BEER, 0.5~125ppm, AR 0.2 ppm.
4) WAEE: SR Tk ke tt, Jb)I AR RIS AP-20.

5) BEIR: Fealizy Tk &4t, 4l 99.7%.

6) UERIELE: EWMOMERAET], 25cm*40cm, 5L.

7) HAR.

8) H HHlL.
23. RESE

1) 4R 99.7% BSR4l 99.99% LA b1 <., Hil % 30 uL/L + 3 uL/L FIEEFAE o

2) 1E 3ANKAEAS h S E — ik kE, AR SF 100 em® £5em?, B E 1.0 g +£0.05 g.

3) FH OIHLEH AL,

4) FBEZ RS Sk

5) FIA AR BN 3 L B A RS

6) SKAFLSHRE 2 /NI, BEIR M SaRE = A el S

7) RS ZE NCRAEAS rh Y 100 mL A4 E i 4G 4 7

8) IR A AR A B IR FEAE . B R RS R 5 SR S B R IR . 3 AN Er iR
I B VR P P A A AE A

9) FRE: AEIRFE, %M 4~-8 AT IRK . 3 AN EIRFERERRIK FE 10 F (5 101 B
2.4. BIAMEER

T B (L) T RS RR VK P D 3R

B-A

ORR = 5 x100%

ORR = (1—%}100% 1)

AX: ORR: FEERRIKFZIRAZ, %;
B: ZHIRIN, 2 /NS BRI P 244
As EARPEIT, 2 /NS BRI 1) P 4 M

2.5, MEHEERIRSIHT
1) BRRR AT AR V 2 AR IR B Q A7e U A ¢ g :
V =Qxt, 2

R, i Q = 1.9 L/min, 78U 1A ty = 1.58 min (1 43 35 #0)is}, 78 S4ARAR A 3 L, HIAAKE 4 30 ulL/L.
DRI AR FE AN 58 B, R Q ATZE NI t 717K o

2) KA1 A AN PR 0.2 uL/L, H5 R A #8 I ANH R JE

3) JHCEM ] 2 h (ANEE FE, i R A R A RV B AR A AN e JE

4) WS AT A . ORI E R B ORR 2 525 FAMIELME, BT DAl AR AR (0 At o T
DL

5) EAHFEZAE T, B EESERIK () 2 M MME AR, Aok R A E R

6) BUREIIMREMZES, AR RS 2R, tn] DL 8 S A e SRR AE .
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3. FEFETHEE

DA E Bt UL B M i o> S dLil, A0 B R BER A R HE R 22 A5 THR AL, FRARTHEA I E
FEo RIFREAHE RS A 2 B v R,

XSRS R L (x),  BEATJRSL B S, F A S0P T R4S BRI Ar v 22

AR FEN A AR TRER (R AE, R S S AT SRR A, ] B SRIPETIE
B BRAE R Z Al THE

3.1 FRETRTHERE A FTE

1) SRR B GOHEAT 3 DO II(m = 3), vk 3 AN PATRE =3, EHIEER v, ), T A Kb
AR T AP R SCI bR % s, RAE. BRRUCTATREVCHOI, TR0 E P AR,
FREASIARIER s, AR @), B PR @) 51

s(x)=s, =\ ©)

ESNT 4)

o
S(X): SRR 22 5
Sp: A IFFEAKRHE I 2 ;
Sz B J UML) S0 bR 1 i 2 5
o MSIWI A (j=1,2,--,m);
sp I L H
Vi: BRUCHATIREG I H B
a%jﬁ@ﬁ%%ﬁ%i%ﬁ@%%q@ﬂ,ﬂ&%ﬂ%%@ﬁ@ﬁﬁ:

5;(x) = LZ(Xu _X_l) ®)

T 3

Favizop
n: PATRER R
Xj o S UOMSTWMIN, #538) n AMSZIASE X (1=2,2,-,n);
X;+ B YOMSTALIIN, 0 ANBSTINAHE A
3) ELTESH s, CRIFITELL T, HZ ISR A0S B B I BRI B2 () 7E [R] — 2% A R REAT n S
I, DL (X ) I EE R, 25 SR A SEPRUEANH 58 BE 2 A 0(6) 5
u,(x)=u(X)=s,/Vn (6)
4) B ERERFELR 2 /NN JE TSI P2 0 &2 A b e ANt P T B L 1

Table 1. The concentration A of acetic acid with sample

1 FMFRIEREIKE A

% LxMEG=1) PATFEL(i=1) FATRE2 (1=2) PATRES (1=3) mHEMITHMEGEARTEIE)
FEERIR . A A,;=6.0 UL/L A21:6'5'JL/L Ay =70 UL/L EZG-S UL/L
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Continued
A -A -0.5 0 0.5 n=3
19 —\2
U 2 s(A)= /EZ(A1—A1) =05ul/L
H . =1 1y

%2 | =2)

FATHEL(=1) FATHE2(1=2) ATFES (I1=3) RAEMTHMEGARTIE)

ARG IR A, A, =6.0uL/L A, =5.0uL/L A, =55uL/L A, =55uL/L
A,-A, 0.5 -0.5 0 n=3
SR i 2 S.(A)= =52 (A - A) ~0SuL/L
H H B
v,=n-1=2
5 3 K& = 3) SFATREL (1= 1) FATRE2 (1= 2) SPATRE 3 (i=3) BN THMEEARTME)

BETRI L Av A,=6.5uL/L A, =6.0uL/L A, =6.5uL/L A, =6.3333uL/L
A, - A 0.1667 -0.3333 0.1667 n=3
19 —\2
S ffs 2 s;(A)= /EZ(AB ~A) =02887 uL/L
H o
v,=n-1=2
PNETEN = ypt N ZS? 2 2 2
B REA R MR 22 (A)=s, ()= anJ i \/[Sl(Al)J +[SZ(;\2)] s A ouL "
HHE V= Z;vj =6
MELER AT AL ) -
R u,(A)=u(A)=s,(A)/\n =0.2546 uL/L
A AR EE K:%Zm:Aj =%(6.5+5.5+6.33)=6.11UL/L
A A AR bRt _u,(A) 02546
R U (A)= = = =0.04167
5) AN EAAFERAELE 2 /N i A BR VR B M AL PRI AR 1R AN o BE VB L2 2.
Table 2. The concentration B of acetic acid without sample
2. TAXMBHENBRRE B
H1UEG=1) FATREL(=1) FATRE2 (1= 2) FATRE3 (1=3) A THE (AT MHE)
FEBR T FE By B, =25.0uL/L B,, = 24.0uL/L B,, =23.0uL/L B, =24.0uL/L
B, - B, 1.0 0 -1.0 n=3
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Continued

SEBGb v i 72
Elis)id

/ le —10uL/L

2 XilE({=2) TATFEL(i=1)

BRI E By, B, =22.0uL/L
B,-B, -0.67
G b i 22
H

) RAEMTHEE AR 21H)

B, =22.67 uL/L

TAFRE2(=2)  TATRE3 (=3
B, =22.0uL/L B, = 24.0uL/L

—-0.67 .33 n=3

L Z E) —1.1547 uL/L
i=1

23 KIMEG =3) PATREL (= 1)

B, =25.0uL/L

3) RAEMTHEGE AR E1HE)

B, =24.17 uL/L

PATRE2 (1= 2) FATFE3 (i =

B,, =24.0 uL/L B, =23.5uL/L

BETRVRE By

B, B, 0.83 -0.17 —0.67 n=3
SR 22 5,(B.)=\|—=; (B, - B,) ~0.7638 uL/L

H =

v,=n-1=2
AR R 25 o) [s(e)] o)
s(B)=s,(B) ‘Tn =4[t Z 32 =0.9861uL/L
H V:Zm:vj:mv]:G

’m”§i§%2§§ u,(B)=u(B)=s,(B)/vn =05693uL/L
B HIBLAR T M %2 %(240+22.67+24 17)=23.61uL/L
B ] A ZEAXT bRt u,(B) 0.5693

A u,,(B)= é )zmzo.ozm

3.2. FRETHRER B RITE
1) MRAEA RE 2 la R

O ATFIE SR IR p 2 BRI T ko W B AREATE L ug 7T i1 A (7)1 21

A a: B AT RELELIX ] R 58 L
k: RIEBEHRLRTAFHI “BEHT

B, TR TR E X ] [X —a, X +a] , B s MR 010, AR

U]

Ug =—

k

s Y RAHE AR TR CBERE T .

ot
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R =

2) —ELT, B

RVPE IBRAEA T E BE T LA B B MO AN E L (V) T4

BURAF & ﬁﬂ‘ﬂﬁfﬁ%mf‘(u AR E B ERS, FTH% A @)U ULTH 5 B SRPPRE bR AN € FL 1R HH L v

Afu(
W Z{T

2 Afu(x ) Flu, (

J]/u(x)

3) mﬁxo@\ %wﬂj‘lﬁﬂ Rz PR B I (A4,
PEARIE, YRR BONE A A ik 3 AR EGR T kB BiFw HikitHE

[X 1] AT B A O AT o
S AN bR AE AN E LA 4.

]] A ®

X, ) HFEAHXIAREATE B, S5 T Fn e AN 58 B2 KR LLINASHE I 28060

DR FL e I A AE X TR AR AT RE L %, LR A(E 1%

Table 3. The confidence factor k and Type B standard uncertainty ug (x) under the common nonnormal distribution
3. BREESHHMERFETF k & B LHRETHER up (X)

AR p (%) k ug (X)
= 100 J6 a/\6
BB = 0.71) 100 2 a2
T (251) 100 3 a/\3
RIES 100 V2 a/\2
PR 100 1 a
Table 4. Type B evaluation of standard uncertainty
® 4 FETHRERE B KTE
ANHfE BE 7y AR Q FEA A For N B x THCE 1A t,
0.02 L/min 0008333 min 1 min
PRI G R ﬁf%j%i%%ﬁ)ﬂuw (oG ) o
e =i Eaap il
HisE k 3 (Mg 3)
B AR AT 0.01155 L/min 0.004809 min 0.1155 uL/L 0.5774 min
B e (A7)
SR ITSHE 1.9 L/min 1.58 min A=6.11uL/L B =23.61uL/L 120min
B KA FRHEARHIE  0.01155 0.004809 0.1155 0.1155 05774
15 afu(x)]/u(x) =0.006079 =0.003044 ST 0.01890 el 0.004892 o0 - 0.004812
HiEy, 1.4 x 10* 5.3 x10* 1.4 x 10° 2.0x10* 21x%10*
3.3. B ERHEENITE
1) AHiE FEAL R
LMY N AARE X, X, -, X T2V S R A f e, R THE y -
y="f(x, Xy )
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W B 5 0y 06 MRS u, (v) B A R Q)51
of

u, (y) :\/i[é_x,} uz(xi)+2NZ_:l i ﬂir(xi,xj)u(xi)u(xj)

i=1 i=1 j=i+l 6Xi 6Xj

ey PR Y G THE, SO I R R THE
X o R X B THE, SRS | M AR THES

%: W Y 54 RIHAR X Z RIS E0 TR R x A 35, R RBERE

U(x) s M x IR H

(%X, ) BN X 5 BORIEREE r(xx,)u(x)u(x; ) =u(x.x) s
u(xi,xj) s FIANEH x T E.

AR ORI TR LI, S MR T R A0 P A 54 2],

©)

2) HRAEAH S B LR, SR Y — AXAX % - XD, J6% Py CLATE A 58 LA
2 AT 2 1] IR NIRRT, 2RI I u, (y) TP A RA0)E I, 2 B v,

MHARQL)IHHH[2]
uc y N 2
|§|)=J§[F’.U(Xi)/xi] =J§[P.ur(x.)] (10)
— [UC (y)/y]4 (11)
Ta [Piu(xi)/xi}
Kb |y|: 4R y B4R s
U, (%) : AT BEAM B x, HOHIRE R HE ol e
3) AR EEA NN (L), HEMAEAHLR, FFE5@3.2)MEE, Ltliﬁ’@l%ﬁ%=ﬁ, i
KRB (%, ) =0, FHER0)HH S MR AT E B, FaR(LL) TS0 2 H
u. (ORR 2 2 2 2 2 2 2
|éRR|):\/[ur'A(A)] +[(_1)XurvA(B)] +[urvB (Q)} +[urvB (tl)} +[ur,B(A)] +[ur,B(B):| +[ur,B (tz)}

= \/0.041672 +0.02411% +0.006079% +0.003044% +0.01890° + 0.004892% +0.004812*
=0.07713

_61lul/L
23.61uL/L

fitPA: u,(ORR)=0.07713x74.12% =5.72% .
3) AXMAEBE

X: ORR =(l—§)x100%:£1 JxlOO%:74.12%

[u, (ORR)/ORR ]’
eff — 4
i[Piu(Xi)/Xi}
i=1 Vi
) 0.07713"
0.04167° (-1)x0.02414* 0006079 0.003044* 0.01890° 0.004892" 0.004812°
+ + ot ot s+ ot -
6 6 1.4x10 5.3x10 1.4x10 2.0x10 2.1x10
=63
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34. ¥ RAHEENHE

1) MR RE HEER

FEBE A XA, N5 8 p LR A0 K )7 ZE R A T AT . 2R p (O 20 A 2 IE
A A, WK —DOHREIE t 73 AR R[] AR & RARAEANHE L u, (ORR) AT 2 R v, AT 220
BEME p, & CAMENFAME p 5HHE v K GO)EEE)R) 2], HREZREIEE v 1 ()
8

#13: t,(50)=2.01, t,(100)=1.984

Xfv=63, p=0.95

et (63) =1.984+ (2.01-1.984)x- 83190 —1.909

2) e EHE T
kos 72 E Z WEHE Ty 959N L ST IR 1, 55T to5(63):
Kgs =1.999
3) ¥ RAHEE Ugs H:
Uygs = Kgs x U, (ORR) =1.999x5.72% =11%

AREHEE v, N 63,
35 MEBLERRS

1) BEMRIKIZIR/DFE ORR =74% £11% , &5 H T ke =1.999, ARHHIE v, =63 .
2) HEER T B ROARRS AN E BE R, AN E BE R RIR R L SV R AN S S STk AR,
RIS R 6 SR ARG R A ARG BR o

4. g
1) ATBERE SR (GTEU) AR S SR IR 5], SR AR AR, 8K RO R HE .
2) AU F R S T DL S SR AN S B R, A A SRR, T AT B R

5. &ig

1) & ERVEE, Rk RN E ST I RAERE AT E FEBOR,  BRRRIR LI/ RO TA%RT, 37 A
WL 11%. Wmtgid, JibRBCBHEIN . (H3E TSR by, 45 RROZ NS G — L.

2) ASCWAE “ARBAFA " FNEETHEAZIG S MR 95% a S H T8 1.999, X 5%
BN, REEETHN “27 800 IR KA E B E SRR EUR %, A RE %R,
iy 5t 73 A AR BEL IR 0 A o

SE ik
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