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1L MNEBEBHRE, XK M 5106502 kNI R & S EAFRAE , BIE B 412000

B R UNE=ESABPHRTEINFE T BRETFRECEHEENEERORGEE BT RE
B G TEAHEL IR, EIFAREXEIBNSR, AHHMELERNT RABEE. HERNE
RN 0.048%t , FATHEAR B E BE R 0.002% , T BRAHE BN 0.004% A EHA KRB LT EANTEHRE

MITAEHLIARNARER.
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B A 3 1 B E R AR HE GB/T4324.8-2008 Xt =
FHEPHESEHTHET, HFFWELREH#TAR
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1 LEPS

1.1 FENE

B R R FRIE e
12 ARF*

FREL 0.2500 g = H AL T 200 mL BEAR P, A0
A 30 mL &K (1+1), 3 L F w0, (KB A
BT, A 1 mL 8IS (p=1.10 g/L),1 mL
PR VS VR (500g/L), NI E 3, BT R%. A6
mL 8 (1+1) , KB M E B 5~10 min, BUF A
A 25 mL &K (1+1) , KB MAZEH L 5 min, IR

38 B #8 .2014-09-22
EERMT BB 0963-), B, ABITA, TEIF, &E.

TMA ImL FrEERRIE W (500 g/L) , N ¥k 2 1AM
B B TRHAERBEBA 100 L FEES, K
MEEZE B MAAZSR -G, LKRAT,
FERF R T, FHK Ni 232.0 nm &,
WeERBEAEARRNTOLE. ATFMEHES
ZARIERMBRE R EWRE.

2 HFER
AXERFRYOEE RN E 8 ETREE
B 45 3R, T 2R A (1) BE iR,
w(Ni):ﬁV:l—WS—XIOO%. (1)

K w(N)—BHRE S, % ;p—iR
BAHABRKERKE, ugmL;V—REEHER,
R =EABNERER,

mL;m
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MBBITEMBARB AT LU, Fm=8
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Table 1 The repeatability of experimental results

e MEBHER wND% w 1% ol%
1 0.047
2 0.048
3 0.052
4 0.048
5 0.050
6 0.049 0.048 0.0022
7 0.046
8 0.044
9 0.047
10 0.045
11 0.049

BEE 1 HBEEEHNEIARNTREE « (1),
wm= (1)

—_s _0.0022 _ 4
u(l)—\/n_— T =6.63x10%, (2)
HXARBEER .
_6.63x10* _
)= Ce —=0.014. (3)

42 RFHRBSINBOATHEE u(2)

BT KR i FIT AR B E R &
388, Hon KR B MR E KRN,
EAMERE ., BEEERERHEMMATLLEME
FEERRNWEMPERY, X EFHNRERERE
LREBFERNLGSER.F, F30F R R

HEREESIANARERE.
FRMNBFREEEKE, R BRARERE U=
0.3 mg, & B F £=2.05, BI5KFHR 95%, 1

_U _033x10° _ 4
w2)===5 05 —=1:46x107, 4)
HXT AT RE BER «

_1.46x10™* _ 1.46x10* _ "
U2z =E2 =SS —=5.84x107. (5)

KGS)F m B EE BRI TR g
4.3 RBEEBRERSIANFIBRZEE u(3)

431 RERBAEBAETIANMAHEETE u(3.1)

REEZITREERE ®,100 nL FERME
B AZEHK£0.10 mL(A &), ¥ % HF 0=0.10 mL, &=
A HEE k=V6 N

u(3.1)=z—=°—-1\/%=0.041 mL. (6)
EREBEIANAHEETE u(3.2)
UAHEEEIHRERERPKERENER
PSL W K PEAE , SR 10 K] 100 mL ZFEMEF A
d@K, ERXEZXNE RE LRI EE RO AERE
$=0.029 mL, B0 4(3.2)=0.029 mL.
433 BEZMSIAMAHEETR u(3.3)

BB AR Bk RN 9.75x10° €, TEIEHE
MELRBEELEEN, HBESLOARBREDT
AL R ALK/, AT LA BB BB LR ENKB
FE AR AL 5 o 1R B O B 9 B M -5~5 C(B KR
95%), /K HIBE ik Z BN 2.1x107*C, B E5IAH
WHEAHEE R .

u(3.3)= Z'IXI?QESXIW =0.054 mL. 1

Hilt, A E A RBIANARHEER .
u(3)=\VZG. )+ (3.2 ri(3.3)

432

=1/0.0412+0.029+0.0542
=0.074 mL. (8)
X AFEER
_0.074 _ "
Und3)= 5 0 -=T.4x10%, 9)
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B TRTREOLEE SR B EE iR ET
YERRER, 7 n e T AF i 22 B R B0 AR o ARV R 2
MR R R TT R, A7 v 75 Y R T 5
AWAHEE SEH R ER BRI BT IANLHE
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FARL, ATLL 20 SRR AR B A2 R R E
i, FERAXETFB5IAMRSEE 1T L2
it
FREX 1.0000 g /AR T 250 mL 5246, MA
20 mL fHBR (1+1) , I35 B A 1000 mL BB
FLOUKRBREXE RS,
RIFEFRBERER AR (10)iHE .

p(N)=" 200 (10)

K (10) 1 :p(Ni)— SRR HE L TR V8 VB O VK, mg/
mL;m— & BRAER,g;V—1000 mL A& H A,
441 RPHFETIANATEEE ud.1)

RETHE 42 THREHREBSIANAHEE 4
B, u(4.1)=1.46x10" g

HWAHEER .

wold1)= 1-1488(1)‘0’4 =1.46x10", (11)

442 SRBAESIANAHEE u@d.2)
PR SR & B AR A  99.99% B N 4E
il

0.0001 )
u(4.2)=2 5 77x10. (12)
V3
_5.77x10° _ .
a4 2)= 2 S —=5.T7x10" (13)

443 1000mL ZFEMSIAMAHEE u(4.3)

4431 BHERAEAEIANFIHEENE u(d3.1)
REEZITER SR, 1000 nL ZEMH A

B AEN040 mL(A R)E X FEHF =040 mL, ¥ =

AR k=V6 M
u(4.3.l)=Z—=%_2—=0.16 mL. (14)

4432 EBFEFESIAMAHEESE u(43.2)

FELE 10 K 1000 mL A BA S MA LK,

BEAE FRE, LRI ELE s=0.025 mL, B
u(4.3.2)=0.025 mL.

4433 BEZMIIAWRHEEE TR u(43.3)
WA 4.3.3 WHREZAIANTHEEE S

244,

u(4.3.3)= 2-1"10;’9‘2"1000 =054ml.  (15)

1000 mL AEHSIAMATEE R .
u(4.3)=V (4.3 1)+u 4.3 2)+u%4.3.3)
=1/0.16%4+0.025%+0.547

X 5 M H 2015
=0.56 mL, (16)
u4.3)=236 _56x10+. (17)

1000
LR E LA, W

Uel(d) =V u H4.1)+u,4.2)+u,4.3)
=V/(1.46x10)*+(5.77x10%%+(5.6x10
=5.82x10*, (18)

4.5 TIEHEZRMSINNTHEE u(5)

LR/ "Rk A MR MR R BB &
AR R AR B E BN T LA B R 58
HIRBWREE p R EEH BN SR E AR EE
B, i SHERBRNARBEELE, WA 5F—%
Y75 20 TR 4 OFE B AR T 5 B 7= 0 R B 6 Y,
B, FRAETE R B BT A R E B FRLA
MARFRKE p WAREZET S, 22 LLZHK
Rit.

Fi 1.0000 mg/mL %47 ¥ I 77 25 W Aic 51 7O 47
WREWR, HEREBWRESHH 1.0,20,3.0,40
wg/mlL, 45 [ 15 e o A A R O B 0 3
R,MBERTITFH2 .

2 WRABRBNOBXE
Table 2 The absorbance of standard solution

FREWRE o/(pg-mL™") WIE A
1.0 0.054,0.055,0.060
20 0.107,0.106,0.106
3.0 0.158,0.156,0.161
4.0 0.215,0.218,0.213
BETHEMERN . A=atbp. (19)
2 (19) 5 A — ¥ W 00 R 6 B p— TR VLI S IR
e .
HARRN - RERB—TEEEERK « A
b.
i =rlz_= > 420134, (20)
i=1
p=L=3p=25, 21
n ;-
S.= 2, (0P YA~ )=0.7935, (22)

i=1
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S _
b=25=0,0529, (24) _s 4/l .1 (op)
iﬂ: u(S)—b p +n + Su
a=A -bxp =0.0018 , (25) _0.002913 \/ 1,1  (1.2-257
AP n N EWEKRE, n=12. 00529 V2 12 15
i 18 B T il £k : A=0.0018+0.0529 , i X & =0.046(j.g/mL) (27)
¥ r=0.999. MR RBERER .
BATRHERE s H u,,,(5)=%i=0.038. (28)
Y (et i
5= || L 20002913, 260) 5 ARGAABEE

SHER B R B 2 K, RS NTOREE
WE,BHAREHE T ERE p=12 pg/mL, Mix
MR ETIAMRBEEN .

SR b R R E A BRHE AR
A ATEE, REHTES BAREAHEE. % 3
FIH T AR &R E R R R E.

£3 ThEESR—K%
Table 3 The uncertainty component list

A EERE BE AHEE u I R u
BT 0.048% 6.63x10™ 0.014
XVHE 0.25g 1.46x10™ 5.84x10™
EEUE 100mL 0.074 7.4x10°
B EER 1.0mg/mL ‘5.32><10~1 5.82x10
THEMZRME 1.2pg/mL 0.046 0.038
RIER 3 PR, MR FRBCLIEERE=
7 NBRER

SABTREBEVENABEENR .

U=V U )42 f2) 4123 )+ U2 fB) 412 (5)
=V/0.014%+(5.84x1074+(7.4x10°7+(5.82x10940.038?
=0.040. (29)

HETHR=ELBEPROERIEHR

0.048% , WIARHEAR T E B4 -
u(Ni)=w(Ni)x0.040=0.048%x0.040=0.002%.

(30)
6 HRA®MEE
XFEMEE, - EHEHTF =2, WP BAR
WEE UNi)K:
U(Ni)=0.002%x2=0.004%. (1)

% Fi GB/T4324.8-2008 £ 77 ¥ 1l & = L8
FHESE, NEHER N 0.048%, £V BAHEE
X 0.004%. A KK P = EAEHER PRI TRE
w(Ni)=(0.048x0.004)% ,k=2.

8 & ®

F R KB R TR ORI E =SB T R
8B U EAHEERBEENEEHNEM T/l
LI ABAHE K. LRI R K 0.048%0 , H
PRHEABIE R R 0.002%, 5 BAHE E R 0.004%.
Hit, 7 B LR, NRFEHRETER
BT &R BAFLYE, LIBU/NCIUR 552 B 4
B ESENAERE.
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Uncertainty evaluation of determination of nickel content in tungsten oxide by
atomic absorption spectrometry

LIANG Zhongtian', YI Jianbo?
1. Guangzhou Research Institute of Non—ferrous Metals ,Guangzhou 510650, China;
2. Zhuzhou Cemented Carbide Group Ltd. ,Zhuzhou 412000, China

Abstract: In this paper, Uncertainty of the determination of nickel content in tungsten oxide by atomic absorption
spectrometry was evaluated. The mathematical model was established,and uncertainty sources were analyzed , The
uncertainty component was calculated and synthesized ,expansion uncertainty of measured value were discussed.
When the nickel content was 0.048% , the standard uncertainty and extended uncertainty are 0.002% and
0.004% ,respectively. The main source of uncertainty was caused by the repeatability and working curve during
the tests.
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