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BAEF AR F, 254, F45%
(WEHKF FHRFT, ®E 210016)

REAXHAEREGEETFRRNAEENEETATIERENTREEHTTIEE,
WEHEARANREYNESE . BYTAREERERE, HUESH T ARERPESENTHE
BETIFM.

KA - AHERE ; NREUS  HERASE TR ST K

RS %E.P657. 3 X RRIRING A

WERERIHERERATEERSGRERAER G TURERN B, EHFN N E
GROFBRBT EBHEKE. MUBLERAREERATIETHLZRERELHERN
MG SEERUPEKE. PELXRERFATRATENGERERETMRERH
HABELFEY. BATENSREX W ERHEENTE T EA AR, £t &
PEX—EMRZEBHNERR T ENAREENITENEREER . KX T BB
FEETRRICERNEH T RERPRNBSEROTHEERE, RANREDE T
WA, MU BEROAREERT TIRE. B THRBASE TRRIEEENE
TARIESEOFFEEFERE.

1 RBHsS

1.1 ESKEA

Ultima 2C 268 RAH G S8 T & 5640 Milli-Q #BaiZk R4 Spex 4 A& in o
2 VR IR R ST R; BT I BRI A G ERAK pBaK.
1.2 ETWHZE

R E RIS RECE B R AR EER B J7 8 )(GB/T 5750. 6-2006) 12 4E,

* WA AR :2010-10-19
E2ETH - BRABHEF VAL HE LT E (54 .200811133) % HY.
B {EEEW ERFAB~). B . IHFA HBEARA LB NEES BT WSS NHETE.
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2 ZRE5WR

2.1 RABRESTEINNGETRREERE

B EES ROFERERBHRH AREMZYESE, BN E R E B RREEER
HEHEBEHIAZEHZUSIATEERRNIIANAIHERE.
2.1.1 HEHRINGRHELE

Spex A R IR S BAABEIERFAE U=0.5%,=2), Y50 % , BB

SLAH RT3 —0. 0025,
2.1.2 HAEHSBFLIBPIANGRBEERE
43 B 10. 00 mL F4i 1. 00 mg/mL #) Spex 2 B P IRHEM SR T 100 mL ZF &M, b
2 mL TER, MUK B ERL, 85, WFBN 1. 00 mL & 100. 00 pg 4 AR EBE R
432 10. 00 mL E3RF 4R 100. 00 pg/mL MIFRAERE W T 100 mL B, 0 2 mL HER,
gk mBERE, 85, WHEEH 1. 00 mL & 10. 00 pg HMIRAETEER,
REEGBRBIBFSIANAHEELBBRE AEMARE-EMNAHEE.
10. 00 mL BB R EERE MR EARRBEE RN 0. 010 mL; "{E MR ZE +0. 020 mL, &
0. 020

¥4, %&Nﬁ%&ﬁ:ﬁﬂ. 012 mL; & BAREAT E B R : v0.010°+0. 0127 =

0.016 mL,
¥ 48 1. 00 mL.2. 00 mL.5. 00 mL ¥ E M 100 mL FEMPITEAHEE. R
FRABRENABERNAHEEIITE 1.
%1 REFARARSBOTIREE

Table 1 Uncertainty of measuring glasses used in experiment

AEM BRE
B#BEFR @mL) 100 1 2 5 10
BFHFBRE (EmD) 0.10 0. 007 0.012 0. 025 0. 020
A BIRERHEE (EmL) 0. 06 0. 004 0. 007 0. 015 0.016

FRER —RE20CHEE MLBREMNEFEEETHN, BRLRERFEAL TS CE
4, KK RSN 2. 1X1074/°C, 10 mL BB EHFAESETHIERNAHERE RN 2. 1X107*X

10. 00X 5=0. 0105 mL, ¥ ¥ 54 % » ﬁi‘ﬁmﬁﬁlﬁﬁ%=o. 0061 mL; B M, uey =

992 _ 0. 002,100 mL 2 B I O AI X AR

10

E%J——O‘lgg5=o. 00085, [ I, , B v BE B T 1 o 7 A ML R B

Uracry = ~/0. 00252 + 0. 0027 + 0. 00085% = 0. 0034,

2 P RMBARE NI EE R EER wwcn X100. 00=0. 34,

Hilt, Z2—RHBHEREBBHIKE C,=100. 00+0. 68 mg/Lk=2),

FHET R, 2 BB ETELERBRRIKE C,=10.00+0. 07 mg/L(k=2)

v/0.010740. 0162+0. 00612=0. 02 mL ; tre1cvy =
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2.2 ENRERIBRENRFRABEETE

F4 1. 00 mL.5. 00 mL.10. 00 mL Z)EB K S E 1. 00 mL.5. 00 mL.10. 00 mL R #E
R, A 2.00mL ZEBREBR 1.50mL.2.00 mL 2—E B BNRERB T -7
100 mL ZEBEH . FMA 2l HREB . RRERLK.BY. UHRERFIBRSIEE
0.00.,0.10,0.50,1. 00,1. 50,2. 00 mg/L,

BRI R B AT E BITE T8, S S SN IKE 4518 0.10040. 001,
0. 50040. 005,1- 0004-0. 007.1. 504-0. 02,2. 004-0. 02 mg/L.,
2.3 EREHMKPIVNRERNE

e RCE R AR R I 35 ) (GB/T 5750. 6-2006) , L HI IR ERIIBB L S E
EWE R . ERAE 2.

R SCRRUR BN T B A R A, R DGR £ A B, ZEAR M R P B W R Bt
FESNTERESNRE, BN TREMRERIIBRNSNAH A LB RXFTEHITAH
EENGERTE BEEN AR EATEE B x.4dx) . REXTTERNRERFIERY
A BB WA RLE AT 2 WM SE » 18 25 500 B E 59 S 398 KT 9 E AR HEAR B BE (BD
+dy) . BANREMYEGFEHTRERDES . BHH .y HHEREINEMISHIRE
WEH B y=atbr MZUAEHFRIABENE—WER GOXMNME .. dz..

W F—REGFWE, KARERTEE M HTETH TR

dz;\? dy;\? dzx,.}?
(I R S
K :zi=z 3=y ;dx: WABABRBERY . LWRERREE ;dy: VEBAERERBY .
REREAHER ;dy: W UR y. FRMWEENFHENREAREE . ETREF R,
RNz Xdx,

RFBERERFIBR 6 KW EWEE, AAAHEEEREREATENGERILE 2,

£2 ERAERVBRBESANEESR

Table 2 Repeated measured results of manganese standard series solution

z(mg/L) dz y(4) dy VRAHEE (Xmg/L)
0.10 0. 0057 39503 108.9 0. 410
0. 50 0. 0059 184396 586. 4 0. 086
1. 00 0. 0053 385973 821.2 0. 040
1. 50 0.0112 550638 978.1 0. 058
2. 00 0. 0098 747217 1507 0. 041

2.4 MTRPEMEFAREERTHE
KEEPRAFREREHE R Q.

Y —a

C=—

RF C—HERBEBRPETCENERE Y —EFRHHEERE;
a— A ML BE; — ALK,

i BOCEBRRAKRERL F1EY(GB/T 5750. 6-2006) Xt H 46 F K BE R P W H1T 3

WHRE , W B BEHIME N 205096+ 630, 45 U B EH RN U B B F B4 2 B SR AL B AR

o))
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MBS, &Y BRET =2, TEHHERPRESEN 0. 5310. 07 mg/L, 7E1L W B A
B ESABEE T, USRS 97. 207 iR ERFIERELH & 2. 61%.

3 4#iF

M ICP-AES = WEH T AKFRE ST ENATEE S BT LUR &, X BA & B &
R KK B RAEMAGBA AN ARERE. BN &N SF0E B RTIE
Bl AW E FIH T R LR RAERE, MAOWRRE, AT EBERHONEER.
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Evaluating on uncertainty of determination of manganese
contents in groundwater by inductively coupled plasma
atomic emission spectrometry

CAI Shu-wei, ZHU Jia-ping, WANG Ai-hua, LI Hua-ling
(Nanjing Institute of Geology and Mineral Resources, Nanjing 210016, China)

Abstract

The uncertainty of determination of manganese contents in groundwater by inductive-
ly coupled plasma atomic emission spectrometry (ICP-AES) was evaluated in this paper.
The calculating model of double error fitting in the course of standard curve fitting was
used, and the mathematical evaluation model for uncertainty was also established. In addi-
tion, the uncertainty of the determination of manganese contents in groundwater samples
was evaluated.

Key words ;uncertainty; double error fitting; ICP-AES; manganese contents; ground-

water



