BKBP LIRS

5 ikE REPOATS

TCE AR A am R T )

B4, B m, BB

, , 100029)

WE: KT ARG AFIAFLBATT AR E. FERAHLRNESEHNE, UALE

7J( j!] *‘Tl‘ [=1=07]

NI, ARTFBAFEFRT R AT BT AUPRRIUAR, 3 XEREMESATL

180G #3324 it A R AT AR, JTRAT A R B P4E. S REAY, HBRKFANRESEALEZFES LYK
Fofs bk BAF; ST Tl £ B BEE. oM F ke -0 HBE. BRSO R EEH 6k
NEEE @,

KEIR: HK, AMREAE; &EEAE; kL BAE,; HEHE
PESES: X834 XEAFRIRAD: A XEHE: 1000-3096(2015)01-0046-07
doi: 10.11759/hykx20140321001

2000

GB 3097-1997
17378.4-2007

1 #HE*®

1.1 EBAE
78200

AAR00

(
( Mettlre-Toledo

Brand ); 50 mL
)
46

1.2 EZXHA

[13] Cr  (99.95%, );
(500 mg/L): GSB05-1117-2000;
[4_’13] (500 mg/L): GSB07-1258-2000; (100 mg/L):
GSB07-1275-2000; (100 mg/L): GSBO07-
GB 1253-2000
4 , >15 MQ
13 H e H &k
20C+1°C R
ce S 5 ’
50 mL ,
, , 20L
(1) : 0.1000 g
s s (1+1)
: 20°C, 200 mL
;o 1% )
2) :10L , 2L1%
: 100.00 mL
10 L ;
500 mg/L 40.00 mL 40.00 mL;
( ) 100 mg/L
( PE ); 610A
); AE240
); 10 L ( :2014-03-21; :2014-09-18
( Nalgene ' (1958, (67

, E-mail:854559360@ qq.com

/2015 /39 / 1



e IRkE REPOATS

30.00 mL  20.00 mL 10 L m i —
. oL 0SS =) (X; - X)) v =N-m;
; i=1 j=1
. 1% L MS =SS IV ;
G 10 L . MS =SS IV ;
50 L , , . m n
10L 1% , o - —
; N=) n; X, i ;X
10 L 3, 2:1:
50L N 5 /ij l ] s V
4) : 20 L
50 mL R
9 5 Upb s s
10 ,5 50 , MS
. SN M.
1.4 H&ORET % S
MS —MS
1.4.1 Uppy = 4| —————
n
’ ’ MS MS ,
, MS
) U=\ 2V
in , V
1.4.1.1
GB/T15000.3-2008 F
[15] ’
10 142 l1s-tel
50 (5 ,10 / )
1
, 3 1.4.2.1
GB/T 15000.3-2008"
£ 1 MRS E
Tab.1 The analysis methods for homogeneity study!"”
Cu Pb Cr ) ()
As Se X :
Y = b1 )?4‘ b()
1.4.1.2 by b ’
(Sen)
m Sy = 5

J— =2 n —
PSSy =) m(Xi=X) v =m-l; S (xi— Xy
i=1 =l

Marine Sciences / Vol. 39, No. 1 /2015 47



e IRkE REPOATS

Z(Yi—bo — b X}
S = i=1

n—2
n-2, 95%
t , 0.95, 12 =Sy >
1b1]  t0.05, 02 S

[B1]< t0.95, n2 = Ste1y , ,

us= Sepny - 4

t ()
1.4.2.2
3, 3
18
1 3 6 12 18
1.5 AFRAER AR 6P R T &
GB/T15000.3-2008 3)
5 UCRM
(uchar) (ubb)
(”sts) (ults) 5
_ \/ 2 2 2 02
UcrMm Uchar ™ Upp T Ups T Uggs B
s Uchar  Upb
Ujts k
1.5.1
[17] 2

x2 WMEEEXRBHSHHE
Tab.2 The analysis methods for interlaboratory
cooperative certification study!"”!

48 /2015

1.5.2
; : (1)  Grubbs
; (2)
Cochran
; (3) Dixon
;4 /
Grubbs ,
; Cochran ,
; Dixon
( )
p
Xi1s Xigs s Xpp5 X
Xips Xigs eees Xins X,
Xols X2 ...,xpn;)_cp
o
Y= Zfl /'p
i=1
1 & 7 2
R L X —
D S= P—lg‘( =
S
C Uchar = =
Jr
1.5.3 (18-20]
(uob)
(ults) (uchar) 5
1412 1421 1.5.2 ;
(D Upb,
MS MS
/MS —MS
Upy =
n
(2) L U™ S(bl)'t
(3) Uchar :
s
Uchar = =
Jr
39/ 1



e IRkE REPOATS

(ucrRM)  Uchar  Ubb Uits
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3097-1997 C R4 BANRRE
Tab.4 The results of uniformity detection test in ho-
mogeneity study
3 p RSD Upbp
(mg/L) (%) (mg/l)  u (%)
79 Cu 0.200 2.2 0.004 1.7 2.28
° Pb 0.201 3.0 0.005 2.2 2.12
£ 3 CEAOKRIE) PHEXMETEMEERE O 00 1o 0004072130
(mg/L)" As 29.5% 1.5 0.2% 0.37 1.06
Tab.3 The limits of trace elements for seawater quality Se 19.3% 1.7 0.3* 1.3 213
[21]
control standards ((mg/L) pppp e/l
< 0.001 0.005 0.010 0.050
23 BABRBEE
< 0.05 0.10 0.20 0.50
< 0.020 0.030  0.050 5
< 0.005 0.01 0.05 6 6 , |b1] t0.95, 2 Sty s
< 0.010 0.020 0.050 95% s s
. 24 RAABRTRHZEFEIFELER
LGC : Cu
0.190 mg/L,Pb  0.196 mg/L) 2.4.1
0.200 mg/L 0.200 mg/L 0.500 mg/L
20.0 pg/L 30.0 pg/L; 334 >
7 8
5 BREMNEER
Tab.5 The results of stability assay
() Cu (mg/L) Pb(mg/L) Cr (mg/L) As(ug/L) Se(ug/L)
0 0.199 0.198 0.490 29.9 19.2
1 0.188 0.198 0.483 20.0 20.1
3 0.194 0.196 0.487 29.6 19.7
6 0.190 0.201 0.497 30.3 20.5
12 0.192 0.199 0.477 30.0 20.0
18 0.201 0.194 0.495 29.9 19.6
X 0.194 0.198 0.488 30.0 19.8
RSD(%) 2.63 1.25 1.70 0.82 2.49
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xo6 REMMRER
Tab. 6 The results of stability study

Cu Pb Cr As Se
b 0.192 0.199 0.487 29.94 19.82
b 2.91E-04 1.40 E-04 1.35E-04 2.52E-03 3.37E-03
S b1 3.32E-04 1.57E-04 5.28E-04 1.55E-02 3.14E-02
10.95, n-2"So1) 9.23 E-04 4.36 E-04 1.47 E-03 4.31 E-02 8.72 E-02

b1<ty.95, n-2Sep1)s (t0.05,4= 2.78)

RT EBHENERE

Tab. 7 The results of certification for copper

p(mg/L) RSD Grubbs
s(mg/L) N
S-1 S2 83 S-4 S-5 S-6 p(mg/L) (%)
1 0.194 0.198 0.193  0.201 0.203 0.203 0.199 4.41E-03 2.22
2 0.177 0.184 0.176  0.173  0.177 0.178 0.178 3.62E-03 2.04
3 0.189 0.179 0.196 0.178  0.188 0.185 0.186 6.74E-03 3.62
4 0.199 0.198 0.192  0.201 0.203 0.199 0.199 3.72E-03 1.87
5 0.204 0.199 0.199 0.200 0.201 0.202 0.201 1.94E-03 0.97
6 0.177 0.174 0.184  0.185 0.184 0.177 0.180 4.71E-03 2.61
7 0.198 0.195 0.201  0.198  0.197 0.196 0.198 2.07E-03 1.05
8 0.198 0.201 0.205  0.201 0.189 0.202 0.197 5.54E-03 2.78
9 0.203 0.184 0.210 0.195  0.197 0.203 0.199 8.91E-03 4.49
10 0.208 0.209 0.203  0.211 0.210 0.205 0.208 3.08E-03 1.48
11 0.205 0.204 0.203 0.204  0.202 0.201 0.203 1.47E-03 0.72
5# ,
12 0.184 0.184 0.184 0.184  0.185 0.184 0.184 4.08E-04 0.22
13 0.195 0.194 0.197 0.198  0.195 0.194 0.196 1.64E-03 0.84
x8 EHHMENERRREIT AL *9 TEEMLTHEEDE uma BITEER(mg/L)
Tab. 8 The results of statistical analysis for copper Tab.9 The certified value and uncertainty component of
Uchar ((mg/L)
1~13 s Uchar
Cochran 9 , Cu 0.194 0.0094 0.003
Dixon Pb 0.196 0.012 0.004
Cr 0.507 0.019 0.006
p/(mg/L) 0.194 As* 296 0.97 0.3
s/(mg/L) 0.0094
Se* 19.2 0.76 0.3
Uchar/(mg/L) 0.003
, z10 HEMETHEEDE upy
Tab.10 The uncertainty component of homogeneity
Uch
0 o p(mg/L)  RSD(%) Upp(mg/L)
2.4.2 Cu 0.200 2.2 0.004
Pb 0.201 3.0 0.005
C 0.503 1.5 0.004
uchar( 9) '
* *
e 10): As 29.5 1.5 0.2
Se 19.2% 1.7 0.3*
Ut 11

50 /2015 /39 / 1



e IRkE REPOATS

FZ11 KEREMTHEEDE uy ;

Tab.11 The uncertainty component of long-term stability GB/T 15000.3—2008 3)
by b Sp1/(mg/L) uys/(mg/L)
Cu 0.192 2.91E-04 3.32E-04 0.006 ’
Pb  0.199 1.40E-04  1.57E-04 0.003 ’ ’
Cr 0487 1.35E-04 5.28E-04 0.010 ’ ’
As 29.9 2.52E-03 1.55E-02* 0.3% ’ 18 ’
Se 19.8 3.37E-03 3.14E-02%* 0.6%* >
243
(UcrRm)  Uchar Ubb Ui JIF1059.1-2012
s Uerw = \ U Uiy i (Ucrm) :
D Ucrm =k term k=2
12 ’
7%

*12 BKALNBRETRFERRTHEE S ERmL) ,
Tab.12 The uncertainty component of seawater multiple
inorganic Elements Reference Material (mg/L

uchar ubb ults uCRM UCRM

Cu  0.003 0.004 0.006 0.008 0.016

Pb  0.004 0.005 0.003 0.008 0.016

Cr 0.006 0.004 0.010 0.013 0.026 ’

As* 0.3 0.2 0.3 0.5 1.0 ’

Se* 0.3 0.3 0.6 0.8 1.6 ’
2.4.4

13
Rz 13 BARKIPENEETEREERNIREERNT EBR
s £ FE (mg/L)

Tab.13 The certified values and expanded uncertainty
of Seawater multiple inorganic elements refer-
ence material (mg/L) [1] , , . [J1.

,2011(3): 100-102.

Cu 0.194 0.016 (1. , 2011(4): 554-563.
Pb 0.196 0.016 3]
Cr 0.507 0.026 ' |
[1]. , 2012(8): 24-27.
As* 0.507 1.0
Se* 19.2 1.6 4] ’ ’
[1]. , 2014(1): 74-80.
[5] , ,
438
3 ZFHiE [1]. 2004(5): 618-619.
[6] , ,
[1]. , 1990(3): 69-73.
HJ/T173-2005 , [7] , , ,
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Development of seawater multiple inorganic elements refer-
ence material

XING Shu-cai, TIAN Kan, ZHOU Yu-min
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Abstract: The preparation of multiple inorganic elements simulated seawater standard reference material was stud-
ied. This study describes the development of the standard Reference Material of Seawater. It was prepared using the
weight method with reagent of high purity. The sample medium was artificial seawater. The homogeneity and sta-
bility were studied by atomic absorption spectrometry and Atomic fluorescence spectrometry. The certified concen-
tration values and uncertainties for Seawater were obtained by the interlaboratory cooperative certification study
conducted by several qualified laboratories. The results indicated that the sample was homogeneous and stable and
it can be used for calibration instruments, evaluation methods, quality control of analysis, proficiency testing and

other aspects.
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