55248 55 6 10 SCOBy = Ky Vol. 2 No. 6
2024 4 6 H Laboratory Testing Jun., 2024

BT IENGE K PR R AR I A e Ve

G MR

(G IETE MG ARARA TR, Wi 511500)

W OE: BR feeEapred, ad 2o B e A I Ah S R s R R L (R, E TR AR Sh R
SREEST S R AT AE R %%Eﬁkfi%%%ﬂﬁﬁxﬁ% BAE EE, XA A A S A 2 SR A
WIA R, XA EENE L, Bk ASHE CNAS-GLO6 fL2# /T HR NI & BE I PEAS T R . %3t
Tk K R AR S B EA T TR, XSG R b S eI N B A AT TR S . R T
I, CUBEEIARZE N 3.00 mg/L I, HATEREIX A 2.86-3.14 mg/L (k=2) . &5i€ S LA e g E 8N
FIEREM RN TIARIAE L S T R 25 S IRt , 76 H 3 AR, 2 T e U de b 3%,
SR RRARALER T e, B A R U AR

REBIF: RO BT OIS BRR

Evaluation of measurement uncertainty for the determination of phosphate

in water by ion chromatography
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(Qingyuan Qinghuan Testing Technology Co., Ltd., Guangdong, Qingyuan 511500, China)

ABSTRACT: Objective In chemical analysis, the focus used to be on the precision and accuracy of detection results.
However, many testing activities currently require establishing the credibility of the results. Especially by measuring the
credibility of the results to prove their suitability, this generally includes the degree to which one outcome is expected
to match other outcomes, which is also the significance of exploring uncertainty. Methods According to the CNAS-
GLO06 Guidelines for Evaluation of Uncertainty in Chemical Analysis, this article detected the content of phosphate ions
in a certain industrial wastewater and studied and analyzed the components that affect measurement uncertainty during the
experimental process. Results Through calculation, it can be concluded that when the result of phosphate ion is 3.00 mg/L,
the confidence interval is 2.86-3.14 mg/L (k=2). Conclusion The main factor affecting its measurement uncertainty is the
uncertainty introduced by the calibration curve fitting. In order to make the detection results more scientific and accurate, it is
necessary to pay attention to the maintenance and upkeep of the ion chromatograph in daily work, minimize the background
noise of the instrument, and improve the sensitivity and accuracy of the instrument.
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B (i AL, R A AR A A SR AR
B 1CS-600 Y 85 1 (o 34 ), KPR [ s &R E (S
DIONEX RFC-30 ), it ( FIES 43 B AE FI B B TR 4 Do
O EFEEA (RS AT-330 ), 10 mL FEH#. 0.45 pm BfLIE
Rt 08 Sk o BRI AR AR HE A A5 T ( 454 GSB07-1270-2000,
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fifFiI 10.00 mL BAFRZE T 45 85 B 10.00 mL 5 R AR A it
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RAMSTE: 0.3 Mpa, WRBEROMIET): 5 psic HER: 30°C,
M . 30 min, POHIHLF: 112 mA. Ji#: 1.0 mL/min, B
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Table 1 Analysis conditions of gradient program for hydroxide
leaching solution
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2.1 HEEEE

HR A FY 84-2016 Hofl M 0] i1, 7K ol AR A A o vk B T
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ye IKEEPBEIRAR IR, P07 uS min;

a: BHEINZEIIE 5 R i #E
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A, A2 RS AN R B ST
2°Cx2.1x10%C" x50 pL

uy (V)= \/g
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243 k&R 24 R RSN T 2R u(f)
VRERR AR MRS 2O R T i Rt b, K5I AP
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FRIARIRT AN 52 B
(1) 10.00 mL FARZ I 548 5 | ARIFHRTASE 2 B u (V)
10.00 mL FAARZIE IS T LA AR 2 B . 2 R A
VRRZEI u,(V,) . TR u,(V).
HRAEAR SR 1), 169 10.00 mL A % bR ik
FoZEHN £0.020 mL, TG IABIBREATHE N -

0.020mL
u,(V,) = NE =0.0115mL
3
u,(V,) = 0.0115mL _ 0.00115
10.00mL

TR P B S BUA BV AT S ARIAIE B, LS00 2 =2
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O3, ARSI A E BER ] B 2E0TE
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u,(V,) = 5 = 0.00242mL
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H 25, 10.00 mL B bR 28 W 5 45 51 A BY A X R B o
u (Vl)j‘]:

u,, (V) = Ju,(V,)? +u,(V,)
=40.00115% +0.000242* = 0.00118
(2) 100 mL 75 s Jfi 2 258 AR B a8 v 5 1A B R X AS B 2
u, (V)
37 100 mL 25 de i 28 3 BB R vh AR R A B .
B R AR VPR ZEE N u,(V,) L IR uy(V).
FRAEAE STk ™, TS 100 mL A Fa R R 2% N
+0.10 mL, R B K EEE, PREATE RN
0.10mL

Uy (V) == = 0.0577mL
u,(V,) = % =0.000577

TRLBE B Bl T SR BVE LI | AR AN E B, AL S s 5
IRAE £2°C 8, MK RFIZIK R4 2.1<104°C, $5342)

U (Vo) = Uy (V) + 0y (V)
= \/0.0005772 +0.000242% = 0.000626
R, A TR 2 ST | A RO R E u
U () = Jug (V) +ug(V,)?
= \/0.001 182 +0.000626 = 0.00134
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Table 2 Calibration curve results table

(£) H:

T 2 s, el x (mg/L) IETE AR y (S min )
1 0.00 0.000
2 0.560 0.086
3 1.010 0.173
4 2.459 0.453
5 4.929 0.929
6 10.042 1.919
y=bx+a b=0.193 a=-0.0219 r=0.9998

I E LS @=-0.0219, 5=0.193, 1=0.9998 . X=FHi7I .
y=bx+a, MAEIPERA W, B B RA CEIE A 5B bR

W2 -
/zn:[y—(a+bxi)]2
s=AlE— =0.0110
n-2
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u,(x) :%\/l+l+’ff'i
Xb,|p n z(xi —x)

XS E T IR ARV BE IR~ Y8, X7 =3.00;

-SRI 0 52 B IR p =1

n-RHE 2R A HE pi U, n=6;

x, R I 2 %5 ROMRE
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# w2 F 5 5] NG AR X R A € uy(D)

H RS AR REI B — K (n=1) , W3 3 MEL5 75 1

BRI, W25 5 3.00 mg/L . A fif 2 7 A 1k X ARG Ao N

T BE R

=0.0205

245

S 0.017

u.(D)= =
«(D) Jnx' J1x3.00

=0.00567
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Table 3 Determination results of phosphate content in a certain

water sample

F5 W ¥ (mg/L)
1 3.00
2 3.00
3 3.03
4 3.00
5 3.02
6 2.98
7 2.99
¥ (mg/L) 3.00
FrUfE( 22 s(mg/L) 0.017

25 ARRERHEE
i 2.4.1-2.4.5 RIS ORI JE o8, G AR XA
U © = U] +[ug O] + [0 D] + [0 O] +[u D]

= \/0.005792 +0.005” +0.00134% +0.0205" +0.00567*
=0.0226

W) AR AN S A«
u (c)=u_(c)xx" =0.0226x3.00mg/L = 0.0678 mg/L
2.6 ¥RABEE
AL R k=2 I, W A E R
U=ku,(c)=2x0.0678mg/L = 0.14mg/L

3 it 54R

3.1 I

IR A5 R AT A, S 3k I e K h B R AR 1 1 1Y
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0.025
0.02
0.015

0.01
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Fig.1 Comparison of uncertainty scores
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