IR B 2 R 2017,33(2):134~138
Journal of Guangxi Academy of Sciences Vol. 33,No. 2 May 2017

) 4 0 5l 50 R B 1] < 2017-05-09 DOI:10. 13657/j. cnki. gxkxyxb. 20170509. 002
R 28 40 S 807 8 WL ik < http: //kns. enki. net/kems/detail/45. 1075, N. 20170509, 1138. 004. html

AZWPEFRBGENEXAKPENABEETH
Uncertainty Analysis in Determination of Cadmium in
Drinking Water by Graphite Furnace Atomic Absorp-
tion Spectrometry

Tk, % ', & HY
YU Zhenhua'?, AN Qian"?,L.U Li'*

& TS BB P AR T S 2660315 2. 75 & T IR BE A E A BE L L AR B
266031)
(1. Qingdao Municipal Center for Disease Control and Prevention, Qingdao, Shandong,
266031,China;2. Qingdao Institute of Preventive Medicine, Qingdao,Shandong,266031,
China)

FEE LB A X8 2 X5 7K b 5 % 2 090 5 F 5% A 88 0 JB - WROBCEE TN K 4 (GB/T 5750, 6—2006) AN i 22
PR R A (75 5% 1 i g 7 B0 A, F 5 00 a5 SR 40 1B 55 0 45 SR S B0 T R L L B 5 SRS
SEMTR . (45 R Y%K A K 8 & 1 I 2 559 (0. 00540, 000 2) mg/LCE =2, I 8 A9 AN 42 36 25 003
PO AP AR A T BB A L AR i I LS SF R R A G, LSRR NI Uy B T T AT AN 4R B GB/T 5750, 6—
2006 & TR K v & RS E BT .

KR PIUK W ASBPETRIEE R E S

HES %S 0657. 31 MHERFRIRIB A XEHS:1002-7378(2017)02-0134-05

Abstract :[Objective] The influence of Cadmium (GB / T 5750. 6 —2006) on the uncertainty
of water in Graphite was studied by the determination of Cadmium in drinking water by
Graphite Furnace Atomic Absorption Spectrometry method. [ Methods) The mathematical
model was established,the quantitative component of uncertainty was analyzed in the meas-
urement process, combined standard uncertainty and expanded uncertainty were calculated,
and the sources of uncertainties in the measurement results were studied. [Results] The de-
termination of Cadmium in drinking water was (0. 005+0. 000 2) mg/L (k=2). The uncer-
tainty of the measured values was mainly related to the reproducibility of the test, the stand-
ard substance, the glassware, the calibration curve related. [ Conclusion] This method is
suitable for assessing the uncertainty of Cadmium content in drinking water according to GB/
T 5750. 6—2006.

Key words: drinking water, Cd, graphite furnace
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0 3

[A 58 B SR & 28 0F 10 i R AR 3% 7K1 1 4
B NATT 0 P PR R U T 44 L St R AR K A K
WA TARGEZR, 2 —Fh 780 48 A
AEMNESE TR HEEBYERERSI N
B 6 PiX AN ERA RN YRS, BREMT A
R BRSO RS B A T T
KSR AR T A oK S ST
Pl B my AR S FE O ) A2 k., REAR PR
CHETR IR K DA bR e ) (GB 5749 —2006) 24 gt 42
BhoC R A A K T H B BEAR bR L bR LS A R
EAREN/NT 0. 005 mg/L, (AT ABRBH#ERIKH
S 000 5 7 VR A SR LT IR R R O
M O R R I A R T KM R T
A3 S 4 sk R RIURE: o Ak PHL T B S AR L X
ALV FE & 00 A DU A A v RS R R E Y
AT AR RO FE TR L KA
BT F S R ) e A R R 55 4y il
o FHIZ 5 ¥R 0 5 T ROK R IR T 4 B N B
. (AR YIN s YA A B J 7 W A 72 00 2 4 7
L H R Z i 2 W R, B4R
A& HAE AR PR A BIF 5 R T A 28 40 i IR sk
e A T5 TR K b HE RS 59 U7 3 (GB/T 5750. 6 —
2006) % JE b AF 3E DR R K SEA T ARG, XK K o
B WO BE AT A 0T . CHARR R A 3 48 i) R 14k
S0 I AS B B 1 DR R % A B o D R
7 7K e 1) 5 SR R AT I AN 1 B VT R
B P A R R B B O 6 BT O R Bl LB
FR A Aff M L AT SRR R AT R 2R PRAG

1 #HHE57EE

1.1 UBR5EH

£ BRF R B PerkinElmer 23 &),
5o AA600, BEFR — A E Y PR BE A A g 4t 4R b
HEV W ) AR e o s

o]V B9 A& B 10 mL BRRR 4R R 4F A H
1 000 mg/L #AARfEAG & W F 1 000 mL & i,
JEAS AU IEH 10 mg/ L,

o oA B B4 1 - A 1 mL BUBR 4R IR A5 RS B
BE P DR T 100 mL 25 B0 b, i 25, BSR4 o i
W JE o(Cd)=0.10 mg/L, H 1 mL f110 mL 43
JEE W RS bR A 0. 0 mL.1. 0 mL.3. 0 mL,
5.0 mL.7.0 mL F 100 mL & &8# 9, 5 9 A #

il

MR A8 10 mLUREIREE 1 mL @A B o(Cd) =
0 mg/L.0. 001 mg/L.0.003 mg/L.0. 005 mg/L,
0.007 mg/L IR £ 51,
1.2 FHik

10 mL BpR LW AE B BUKFE T 10 mL
B 2 mL A EEWAE K 1 mL 43 AR A3 A
1 mL BEBR S AR S 0,10 mL A R B8 W TR
A AR R TR B B AR AR 400 F . LI R
DUAR el 2k 2 e i
1.3 MEBHFKEE

HR G D 2 J5 vk LB . y = a + ba, Mo
x AWM EAE . mg/Ls y FBOGEE s o Fybr i il 44
Ry oa bR UERLRIE .,
1.4 NEFAHEEFENITRE

N R T B R4 A A T e T T gl ) A 1
Sy M S I A SR AR R G S R I AN
SE B I PR 2R AT 40 BT o 5 A B D W AT T T A
K R G 25 A IR [ FR (GB/T 5750, 6 —2006) B3R
HEAT I AN B A I AE

2 EHRE5SMH

2.1 NEAHEERRIE

IR AN S BE VT A S X A 28 7 i W g i 0
K E G R AR A AT I IO . AR R A AR
BP0 D - W S D B T X K v R 4 e A
JE o PRI S 0 D IR A A BB B T = P RE
LR A EEY L B, A i 2 G 4
T v BT AT FH 0% 3 0 A LA A 2 2 45 LA ok AN i e
JEL gk B b0 = A MW ST AN E
Ll OB, bR O B R Y AR o E R U
B AR R LA B R S B AN
2.2 NEEEMTRNABEE u,

X B R AT 6 WCE SN E i A 0 I E
{4 0.005 1 mg/L,0.005 0 mg/L.,0.004 9 mg/L,
0.004 9 mg/L,0.005 1 mg/L #10.005 0 mg/L,F
BIE R 0.005 0 mg/L. SEHFRMER 22 «(X)

w(X)=s(z)= [ > (z;—2)/(n—1) =
i=1

8.94 X 1077,
0 22 T A B B A X A AN B R
uy =u(X ) /x =1.79%.
2.3 HttBELRAHEEDE u,
(O FRHED) T 5L AN A2 B
ARSI it FH 5% A ME ) 5T el B ) O T S A X
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VREABEE R 0. 2%, kb =2, TR wy =
0.002/2X100%=0.10%,

(2) Jl 35 5 L R B AN 7 JE e

P o TS i o A b R A B A 9100 mL
1000 mL BFR& A &M, A 2 1. 00 mL F1 10. 00
mL BAARE B4 A 2% 1 mL.2 mL 1 10 mL 43 &
Wi, R =M R SR =6, B A
ML T A B ASER E BE R 1 s,
1 WEFROMSIANAREE

Table 1 The uncertainty introduced by glassware

R %
Maximum
allowable error

(mL)

AF X HEAS B A BE
Relative standard
uncertainty (%)

I B 1L

Glassware

10 mL BAAREL W 4

10 mL single line pipette +0.02 0.13
LR £ g A

L mL bRk I ft +0. 007 0. 40
1 mL single line pipette
1 000 mL % Bl
1 000 mL volumetric flask +0.4 0.06
100 mL % & :
100 mL volumetric flask +0.2 0.13
10 mL ﬁ)ﬁwi% I
10 mL fractional pipette +0.05 0.30

ya I =g
2 mlL J3BEW LR +0. 025 0.72
2 mL fractional pipette

B

1 mL oy B0 G248 +0. 008 0. 46

1 mL fractional pipette

e 1 B AR X B v R B B S 1S B B A
LS B AH X AR AN 2 BN wpe =1.01%,

(O bR LG TN AR JE s

ARSI e I A2 T 5 A [ v B B AR v TR
W R R AR LR ARy =
2.537X10°+18.63x ,AHKFRECH 0. 999 5. N H
T2 1 220 T R S A BEVR 6 YKL B p =6, T SE AR A Tk
& ¢o 24 0.005 0 mg/ L, WIAR A i1 480 & A A5 HEAS 1
EFE u (cur) i

u Ccur)= (S/b) X

pr+1m+wcmﬂ/§kqoz7.w2x
i=1

10 °,

SJE [Ai —Ca+bc)]7/(n—2) =

i=1

0.001 9,

Horbr, b bR HERT &I REFE .0 =18. 63; p R il Ab 3
WO 7E KL p=65n AARUEE WY A n=55c0
IREEME B mg/Ls o BRI O BE A F 2 1 me/
L ¢, JRIIBRUEGE WA BE s me /Ly S HUROGEE 1)

T 1 O 25
A o i 2405 5 ) B A X A AN B o E
up, = ulcur)/cy, = 7. 022 X 107°/0. 005 =
1.40%.,
FH b M ) J0T B 5 i L S A 7 it 2 A X A oE R
B 5 B2 43t 5 B0 IT A5 08 AFDRE B 1 S A 2 B2
up = /b + b+ uby =
0.10° +1.01* +1.40* = 1.73%.
2.4 AERERAHAEE u REXTBAHEEU
H 3R 8 A X T AS 0 1 T B ) AR R A AN
WREE uc N
uc = /uh +up =/1.79° +1.737 =2.49%,
AR D AN B 2 B V7 22 46 R R EEOR, 7E B S
P =950 0, W& HF k=2, WAHXT Y A
EJE
U=k Xuc =2X2.49%=4.98%,
MASFEF & 0,005 mg/L, W4 J& A & B
A 4.98% X0.005 mg/L=0.000 2 mg/L,

3 i

AR S5 FH A 8 0 I W A I S R R K R
LA 4 B (0. 0050, 000 2) mg/L (b =
2) o FHAZ 5 ¥R D 2 K o B AN B 8 B R S
Y PR RV B B AR L AR O 2 A
PR R A O s Dt i) o 52 1 30 3 40 QUL K s v o 28 174 400
B R BN 8 BE R AN 8 B Y ORI . Ik
W& T IR GB/T 5750, 6 — 2006 1l % 1k FH K
PR T AN E B
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