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Abstract: Objective To evaluate the uncertainty for the determination of proficiency testing samples by potentiometric titration, and
to investigate the uncertainty components affecting the evaluation. Methods Potentiometric titration was used to determine the
content of asparagine monohydrate and aspartic acid. The evaluation model was established to analyze the sources of uncertainty,and

calculate the relative standard uncertainty of sub — scales and the composite uncertainty of two samples. Results The content of

asparagine monohydrate was 87.53%,and the combined standard uncertainty was 0.24%. The content of aspartic acid was 99.68%,
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and the combined standard uncertainty was 0.22%. Conclusion The method of the uncertainty evaluation for the determination of

proficiency testing samples is established, and the results of the proficiency testing are satisfied, which can provide a support for

the credibility of the results of the content determination of proficiency testing samples.
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1 XBE5RE
1.1 {¢z%

905 71 H 2 #5722 X (Hij £ Metrohn 28 Al , Bt A
20 mL % E 45 BT ) s XSE204 B L, 7 K (Fi -+ Mettler
Toledo 73 7], 4% £ 4 0. 1 mg) ; P300H AU #8 75 I 75 11X
(Elma Hans Schmidbauer GmbH & Co. KG, T A1 580 W,
A% N 80 kHz) .

1.2 X%

1T A Tk B — K & 0 CFE A AL 400 mg, fit 5 K
PTS23601) , [] 4 2 & ( # & B, 370 mg, #it 5 N
PTS23602) , K T EDQM; S A AL 8k 2 i (T2 =
Be il , M FE 0.1 mol / L, A H I 20234E3 7 H
AR A 2023456 H 6 H ,brE iR E R 24.0 C) s m A
R 7 VR (k2= 2 LA VR BB R 0. 1 mol / L, A5 H AN
20234E3 HOH AN E 202346 A 8 H , briE IRE N
24.0 °C) ; BT (A2l & R idAE < R > b
R AT, #HES o 20171220) 5 T K HORR (it 5 K
20190601 12) , VKEEFR (4L 4 20220701 22) , 35K 53 H7
4l W) AR A B Al .

2 HESER
2.1 [ZBE—KEYMSENETTE

URE Al A 0. 11 g, RERARAE , INJC/K R S mL {87
fift , INJEZK UK R 50 mL, HEP @I 2. 2. 20, HLALTH &
B 0. 1 mol / LB SRR EWIETE, B 1 mL0. 1 mol/L
R T S A S T 13,21 mg AR (C,HgN,05) .
BRI,

R1 NEBE—IKGWIENELER(n=3)

Tab.1 Results of the content determination of asparagine mono-

hydrate (n = 3)

BHE() HEARmL)  AF%) X(%)  SD RSD(%)
0.109 8 7.3776 87.61
0. 109 4 7.3206 87.25  87.53 0.25  0.29
0.1089 7.3274 87.73

2.2 NESBREENER X
HURE S B 0.1 g, K5 2Bk, o — Ak 1 7K
50 mL, #E75 lA f, BE EPE N 2. 2. 20, HLALTHE L,
H10. 1 mol / L& S AL AN W% 2 , B 1 mL 0. 1 mol / L
SRR E AR S T 13. 31 mg [ 1A & K (C,H,NO,) .
SRR WK 2,
2 NEEBREENELER(n=3)

Tab.2 Results of the content determination of aspartic acid

(n = 3)
BHE() HEARmL)  AF%) X(%) SD RSD(%)
0.1009 7.499 4 99. 62
0.103 1 7.664 8 99.64  99.68 0.09  0.09
0.103 3 7.6898 99.78

2.3 THEEERE
2.3.1 MEHEA#HEL

R Hh 0 D B R oy 5K (D) TR R E
w=(Y),

Y=[(VXFxXT)/(mx1000)] x 100% (1)

Ao, VORI AT E VR IR R (mL) 5 F 2Ry T 5 VR
B R IE PR (R S F BB 0. 1 mol / L) 5 TR A2
B 1A — K-S A5 1 mL 0. 1 mol / L5 A BRI
SE WA 24 T 13,21 mg C,HN,0,, 14 & 82 M 45 1 mlL
0. 1 mol / L& A AL BATR 2 WAH >4 T 13. 31 mg C,H,NO,;
m AFE SRR (g) o R FAES A 3 B i (V) J2 30
AT A T B O B 2 B2 VP 38 0 A i 2 M 18
EER,Y =Y +R,
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A RN B R A LR SAS T T . DIEFETR 2
ARG LA R RE S B AN S B e, (V) AL 2
P25 e 2 T YR 5 b o YR R 2 1R AR BRI ik R A
Sy LAV T A A A B TR 22 5N 5 2) T A TROR B
ERTF5 I ABAERARAEASI A w0 (F) 5 3) T E S A
AR R AR AN R BE w,, (T) 5 4) FE BRI AR AR XS
WEATE B w, (m) , ALFEFE SRR B T 10 78 152 22 1
R 2 5) R I R S LA AR X A S
B BE w0 (R ) o F500 50 AN S B2 DA AR 5 40 A % 45 53 o
HEATANEA S FE R 3 A 5 PP A
2.3.3 FHIEEITE

T FE T E AR BB A R X bR E S B E
(V) 2 1) 8 45 IO 25 18 22 5 | AT AR XA AN S B
Wi (V) o F Bl HL A7 30 5 (SR 2 TIE A5 265 H 19 20 mL i 2
M2 H 1% 22 4 0.001 mL(0~ 10 mL) , % =/ fi k =
V6 TR M AR HEAS B JE R w, (V) =0.001/ V6 =
0. 000 408 25 mL.F i A JHFETH & W AARTRZ 2 7. 3 mL,
TR Sty A A 1R 5 e 1R 2 5 | N AR X s T AS T 2
g (Vy) =0.000 408 25 /7.3 =5.59 x 10~5; #£ 5 B I
FETH EWARTRL N 7. 6 mL, HORE S B 2 4 10 A iR
2551 A BRI AR EAS T 2E FE w0 (V) = 0. 000 408 25 /
7.6=15.37 x 107°,2) 5 i B 55 b T 22 10 AR FRU
JH 7 LA B AR B AN B 2 T 10,0 (V) o AR N 2 3 2 o
B 52 B 28 by E IR R 24,0 °C, BRI E TR N
24.0 °C, FHTRE S0 5 FIAR 8 YR — B0, ORI TR AS
T2 R B 52 . 3) A Bl F AT s A& SR E B A
B4 AEXT B HEAS B 2 s, (V) o 1 )0 R AN 379 2 S0 2 T
P 25t r AR R A B FE R 0. 12% , AR H R O
B2 FEI ) 5040 b = /3 T U S HE 5 1A B AR XS FR
WEARTAEJE N uyy (V) =0.12% / /3 =6.93 X 1074,
PL A AR (V) = ul, (V) + ul, (V) BORESh AR
5 A B R X AR RS B R wy (V) =
V(5.59 X 107°) +(6.93 x 107%)* = 6.95 x 10-*; ¥ 5 B
LN B K X AR EOR B2 E N u, (V) =
V(537 % 107) +(6.93 % 104 =6.95 % 1074,

T R VR B A I PR 5 I R X B S i
JE u, (F):0.1 mol / L ey 58 R T 5 W (I 5 A i A) il
0. 1 mol / L& A A8 2 Vi G 2 FF i B) BT BREP 11. 0
T4 VU 2R RT3 8, IF 38 R X A v AN
FEJE A3 0. 1 mol / L =y SR WM IEH F F =
0. 986 82, NIAHXT AR MEAHA 2 i w, (Fy) = 9.82 % 107%;
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#530. 1 mol / LA EAR E MR FEAGEHR F F = 1. 006 51,
AR B A u,y (Fy) = 1. 11 x 1073,

T RE G BRI R AT E B u,(T) - FEAh A TR E
JE(T )R 1 mLIEERA S T 13. 21 mg C,HgN,O,, FAdh B
T B (T F8 55 1 mLIEAH 4T 13. 31 mg C,H,NO,, W
THERET, = 0.1 mol/ L X Mcupn,0, = 13. 21 mg/ mL, Ty =
0.1 mol / L X Mo, = 13. 31 mg. i & B (AT X b i A
B2 B2 3T 5 A A i o B PR 2ioee 5 1 Ak 2=
A2 (IUPAC) JRF 4%, ik (C) VA (H) 4 (0) JAZU(N)
JCE B R T4 5k 12,010 7, 1. 007 94, 15.999 4,
14. 006 7, NHEESIM £0. 0008, £0. 00007, +0. 0003,
+0.000 2, W C,HgN,O5 1943 F 54 132. 117 92 ¢/ mol,
C,H,NO, #5314 133. 102 68 g/ mol ., it i /& FE G| A
B A X AR ME N B € B A SR w. (T =
V(4% 0.0008)% + (8 x 0.00007)> + (2 x 0.0002)> + (3 x 0.0003)> /
132.117 92 = 2.57 x 1075 wu, (Ty) =

(4 x 0.0008)% + (7 % 0.00007)* + (1 x 0.0002)* + (4 x 0.0003)* /
133.102 68 =2.60 x 1075,

FE S FR 5 LA B AR R AEAS I E B w0 (m) : T2
— KR E UE 45 /R (2 224 0. 0mg(0~ 50 g) ,
w =0 mg; REEREHIRZENO0.2 mg, #I 2 M
k=358 REATEE N u, = (0.2/v3) x 1072 =
0.000 115 47 go WK ¥ 51 A 04 bR HE A 0 € B v =
Vud +ul =0.000 115 47 go 5K FHSR EEFREE , B 2 YOFK
TR IS R R UOPR o X S S 08I 45 R o5
2 R FRER AN 28 BE O i A R HBORE T R 0. 11 g, TRk
1A A X BR VAT E S g (my) = V2 x w2 /0. 11 =
1.48 x 1073 K¢ 5 B HURE 2 0. 10 g, PR EE 51 A
AR BE e (my) =/ 2% 07 /0. 10=1. 63 % 1073,

il 5 T 1 | AR AR RS EAS I 22 JEE w0 (R
W3 A, LSS R0 P S (B I A AT RE A
B R ZELR A, Yo = 3022 RECh
C = 1.69.FF il A W& 25 5 53 5 4 87. 61%, 87. 25%,
87.73%, ¥ ¥ K 87.53%, W] u,, (R,) = (87.73% -
87.25%) / (1.69 x\/3 X 87.53%) = 1. 87 x 10~ 3; #£:f B
M 25 5L 5 99. 62%, 99. 64% , 99. 78% , F- ¥ N
99. 68%, W) u,, (Ry) = (99.78% — 99.62%) / (1.69 x
V3 X99.68%) =5.48 x 104,

2.3.4 A RAAATETHEE

A5 AFXTBR AN A2 B i UL 3% 30 MORE iy A FIFE & B
M A AR X AR R B BE A R u, (V) =
Vul V) +uly(F)+ ul (T)) + uly(my) + uli(R,) =
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0. 002 7; Uyl (Yy)
\/ufm(va) + u?m(FB) + u.2»c|(TB) + ufcl(m]%) + ui-l(RR) =
0.002 2,

R3 HEWNRETHEESE

Tab.3 Sub - scales of the relative standard uncertainty

NE 2R IR MABEE—KASY TTARBR
u (V) AR R 6.95x107* 6.95%10°*
u, (F) R AR ERF 9.82x10°* 1.11x10°?
u (T EEE 2.57%x107° 2.60%107°
u,(m) HmtkE 1.48%x10°° 1.63x10°°
u,(R)  HESmE &5 1.87 %107 5.48% 107

2.3.5 ARAITERFHEE

50 AR AR A B (L CHN, 0531 Yy =
87.53% , W & MR MEANTH2E E w(Y)) = u,y (V) X Y, =
0.002 7 x 87.53% = 0.24%; £ & B 1) & & (LU
C,H NO, 1) Yy = 99.68% , W & 1l b E A W 2
w(Yy) = u,y(Yy) X ¥y =0.002 2 % 99. 68% = 0. 22%.
3 itig

GY AT AN 22 B SRR, LA B A s HL X ) 45 SR AN
S JEE (1) 5% ) 2 N 0 BE DA T B RIE 1Y 358 40 o 3B 40 A
B 5 2 SR 5 T RE 1 2 W B B A AR AR TSR A R
TN o RS AN 2 R ) SR IR 32 A R S FR R (m) TR 0 T
THARRBLCY) (i WOk B B A 1E R - (F) L3 U I 4 1Y
BEEME(R) % E L (T) o B g0 328 72 v [ o B K 2
TRV H Bl AL AL, BIATERE G A%, B IR AL AR
b R FROE B TARIRES IR s A ES 1 H F 4E 4
A3 AT R TP A A A I 2 A A A
U5 B %) A I B, G R AT v SRR T I B I R X
T 2 1R 45 R 52 e A TR o R v g 1 s 2 o R S
B BE L ARSI 5 v i 2 VRO s T IR S D Ui
BE—HE BCTE AR IE , N FH 25 TR B AN 1 B A 1 1Y
AL

AHIFGE g S0 28 22 A1 EDQM HL A7 1% <2 ¥ B 7 i
WH,mTLAEPEN 2.2.20.  HLA7i & B H EDOM
RE T30 UE SCAF S SR VR F8 5 45 T T A& Wi — /K5 0 Y
o W R P v SRR TR S TR R VR A A S it 1
SE R PEAT A AR IE , T 2020 4 R HP 25 3 (pU s ) )
r R SRR R W B A BT A T R — 7K A 1 1) St
FE S AT A RS IE S BRRI I 5 88 T AN s A IE
I B as AR IE 25 3, % B0 2 b0y ok A 485 SR AT 24 (3
R 87.53%,87. 49%) , 7% [& 4 EDQM fig J) Hiik , i 5%
2R L) 87. 53% (EP J7 )i .

AW G X FL AT T R I 1) A e — KB
FTT A 2R & B WA B2 #EATIP 8l 2k 2 B & AN

Wi oy AT A N, I AR BT B — K&

T4 IR O 8 0 58 1 A bR HE S B 58 2 43 3

0.24% F1 0. 22% , 52 B %8 A YCRE 1 56 TIE 45 2R O

BTN E BE VY8 45 R Bk 20 VRN O I B T

i o ASHIE 5T R HE ST 0 AN B A B VP E VA T O S

FEZ N EDQM BE J7 56 UE B 37 2 F1 4 15 A e B 2 43t

Z:7% (H EDQM BE JJ S0 ik U h 2R 2 5 S 2 4 A1t
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