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Interlaboratory test of a river water reference sample for copper, zinc and lead

Lot Laboratory

Cu (ppm)

Zn (ppm)

Pb (ppm)

KA A
B

lot mean

KB G

L.

lotZmean

KC M

N

Q
R

lot mean

Total mean

On-1
c.v.(%)
For AAS mean
On~-1
c.v.(%)
For SP mean
Gp-1
c.v.(%)

0.069-£0.002 d.AAS (s.a.)
0.066 (2) evap. AAS

0.0594-0.000 (10) DDTC-MIBK, AAS
0.0586-£0.0012 (3) Activ.anal,
0.060+0.002 (5) DDTC-MIBK, SP
0.0574£0.001 (9) Chelate resin, AAS
0.0564-£0.0017 Dz,aq, AAS

0.069 APDC, AAS

0.062 APDC, SP

0.066 (3) catalytic anal.

0.0614

0.075 d.AAS

0.074 d.CR-AAS

0.077 d.CR-AAS(s.a.)
0.063 Dz-SP
0.0586+0.0005 IDMS
0.057 d.AAS

0.065 DDTC-SP

0.061 d.AAS
0.06340.001 d.AAS
0.060+0.002 d.CR-AAS
0.0584-0.001 DDTC-SP
0.079+4+0.001 d.AAS
0.058+0.001 Dz, aq, AAS
0.0634:0.002 APDC, AAS
0.060-+0.001 Dz, SP
0.064,

0.0494-0.001 d.AAS(s.a.)
0.062 d.AAS

0.059+0.002(10) d.AAS

0.062:0.005 d.AAS(a)
0.063:0.003 d.AAS(b)
0.058+0.006 Dz-NB, AAS(a)
0.050 d.CR-AAS(c)
0.057 d.CR AAS(s.a.)
0.057 Dz, CR-AAS
0.060 Dz, CR-AAS(s.a.)
0.057 (5) Dz, AAS
0.055 MBT-SiO;, AAS
0.052 DDTC, SP

0.057,

0.0613
0.0068,
11.1
0.0614
0.0075;
12,1

0.060,
0.0042,
7.01

0.074+£0.002 d.AAS (s.a.)
0.073+£0.001 (2) evap. AAS

0.073 d.AAS

0.060 DDTCG-MIBK, AAS
0.0688+4:0.0035 Activ.anal.
0.065-+0.003 (5) Dz, SP
0.063+0.001 (5) Chelate resin AAS
0.05714+0.0018 Dz,aq, AAS
0.087+0.001 Dz, aq, AAS
0.0764+£0.005 Dz, SP

.0697

080 d.AAS

083 d.AAS(s.a.)
.078 Dz-SP

S oo o

=3

.071 d.AAS

.080 d.AAS

.06340.001 d.AAS
065+0.002 d.CR-AAS
061+0.002 Dz-SP
.090+0.002 d.AAS
060+0.003 Dz, aq, AAS
06140.005 APDC, AAS
081 +£0.002 Dz,SP
L0724

0574+£0.002 d.AAS (s.a.)
.05530.002 d.AAS

.071 d.AAS(s.a.)

070 d.AAS
.06440.002(10) d.AAS

cCo0oo0oec O0CSoo0o o0 o

071:£0.001 d.AAS(a)
0704:0.003 d.AAS(b)
066--0.009 Dz-NB, AAS(a)
071-£0.003 Dz-NB, AAS(b)

seoo

0.062 Dz,aq, AAS
0.074 MBT-SiO,, AAS
0.066 Dz, SP

0.0664

0.069;
0.0087,
12.6
0.069;
0.0091,
13.2
0.071,

0.0081g
11.5

<0.005 Dz-CCl,, AAS

~0.003 Chelate resin, AAS

0.0053+0.001, IDMSSI
0.008 d.AAS

0.002 APDG, AAS

0.0014£0.00012 DDTC,
CR-AAS

0.0018 (3) Dz, AAS
0.0067 MBT-SiO,, AAS

Note : Measurement——AAS (flame atomic absorption spectrophotometry); CR-AAS (carbon rod flameless atomic absorption spectrophoto-
metry); SP (spectrophotometry), s.a. (standard addition method); IDMS (isotope dilution mass spectrometry); IDMSSI (isotope dilution

surface ionization mass spectrometry); Activ Anal. (neutron activation analysis).
Treatment——d : sample water was submitted directly to AAS or CR-AAS; evap : preconcentrated by evaporation; Dz : extracted by dithizone-

chloroform; Dz, aq :

extracted by dithizone chloroform and back-extracted into aqueous solution; Dz-NB :dithizoneAnitrobcnzenc;

DDTC : diethyl dithiocarbamic acid, sodium salt; APDC : 1-pyrrolidinecarbodithionic acid, ammonium salt; Chelate resin : concentrated
by the column of chelate resin; MBT-SiO; : concentrated by the column of 2-mercaptobenzothiazol supported on silica gel.
Number of run is shown in the parentheses behind the value obtained. (a) and (b) behind AAS means the results by a different operator

in the laboratory.
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Table 2 Preparation of a synthesized sample solution
Metal Materials Grade s;l;acte?oli: Z(Ig) C(O];‘;:l) P?‘:)]r?xns:gglfn sfrrc:gf: .soi:. ?i‘é%’;é)dm(lg::rﬂj
) : soln. (ml) (ppm)
Cu CuCl,-2H,0 gr 2.16795 400 800 2.07 2
Pb Pb(NO3): gr 6.42539 2010 796 9.9 10
Zn Zn(NO3)z-6H,0 gr 1.85139 201 796 1.05 1
Cd CdCl,-5/2H,0 gr 0.89150 219 731 1.00 1
Cr K;Cr,07 gr 5.68731 1008 794 4.70 5
Fe FeCl3-6H,0O ar 195. 544 20090 797 100
Org. Potassium hydrogen phthalate gr 80.00 3.88% 825 200
conc. HC1
Deionized water, total volume 160 liters 0.1 M HCl1
Table 3 Interlaboratory comparison of the analyses of a synthetic reference solution for
Cu, Zn, Pb, Cd, Cr and Fe
Laboratory Cu Zn Pb Cd Cr Fe Remarks
A 2.00 1.06 10.3 1.04
B 2.06 (3) 1.12 10.3 (3) 1.05 (3) 5.15 (3) 97.7 (2) Cu,Pb,Cr 5-fold, Zn 10-fold, Cd,Fe 2-fold
dilution, AAS(Cu,Pb,Zn, Cd, Cr), SP(Fe)
c 2.08 1.08 10.4 1.0, 4.6 AAS(Cu, Zn, Pb, Cd, Cr), SP(Fe)
D 1.99 (3)  1.04 (3) 9.84 (3) 0.97 (3) 4.95 (9) 97.3 (5) AAS,SP(Fe)
{g: EI\}R 8-95} extn.AAS (Cr)
E 2.04 (5) 1.0l (5) 10.1 (5) 1.0; (5) 104 (5) AAS, SP (Fe)
2.02 (5) 1.05 (5) 9.97 (5) 0.98y (5) 98.5 (5) results after 14 days
F 2.1, (2) 1.0l (2) 10.4 (2) 1.0l AAS
2.05 (2) 1.00 (2) 10.1 (2) 1.00 (2) AAS (s.a.)
G 2.09 1.06 10.1 1.00 AAS
2.09 1.03 9.99 1.00 AAS (s.a.)
10.1 1.00 {8;2{}8 g~“5} extn.AAS
H 2.14 1.16 10.2 1.01 5-fold dilution, AAS
1(a) 1.06(12) 1.14 (7)  6.76 (6) AAS
1.07 (5) 1.08 (6) Cr(VI)0.21(5) results after 7 days
0.98 (5) 1.06 (6) total Cr
4.78 (4) after 35 days
I(b) 1.12 (5) 1.11 (6) after 69 days
J 2.20 (2) 1.0 (2) 0.97 (2) AAS
2.20 (2) 1.08 (2) 0.99 (2) 2-fold dilution, AAS
0.98 (2) 5-fold dilution, AAS
K 2.01 1.09 10.14 0.98 5.00 AAS (s.a.)
Cr(III) 4.5
{Cr(VI) 0.5}
L 2.08+0.03 1.034+0.03 IDMSSI
M 2.04 (5) 1.06 (5) 10.25 (5) 1.01 (5) 5.14 (5) AAS
2.08 (1) 1.05 (1) 9.96 (1) 1.04 (1) 4.8¢ () AAS (s.2.)
1.75 (5)  1.09 (5) 9.60 (5) 1.03 (5) 10-fold dilution, extn.AAS
N(a) 2.05 (3) 1.05 (3) 9.7 (3) 1.00 (3) 33-fold dilution, AAS
(b) 1.76(10) 9.6 (10) 1.07 (7) 1250-fold dilution (Cd, Pb), CR-AAS
(¢) 1.86 (4) 9.8 (5) 0.99 (3) 25-fold dilution (Cd), CR-AAS
(d) 2.02 (9) 9.9 (9) 1.05 (9) ” (s.a.)
2.18 (3) 9.9 (3) 1.06 (2)
mean 2.04 1.061 10.03 1.02 5.07 99.5
On-1 0.117 0.044 0.240 0.041 0.674 3.10
c.v.(%) 5.74 4.15 2.39 4.02 13.3 3.12

Note : The abbreviations are the same as shown in Table 1.(a), (b), (c) and (d) show the results obtained by different operator respectively
in the laboratory.

T ol L7z

¥, HE CBWT BN BlE oS E

$f 2.1ppm, $4 9.9ppm, High l.1ppm, H FIT YA

1.0 ppm,

soan 4. 7ppm Lol b, NEMRER

DOEEIC LD ETOXSCRL I EVRENICKER IR

S xhi.

X100 fEFHR Ucd D&, TEEHMMEETIRNG L 7ok,
FRFWNFETHEIE L, BRRHRECHE TS &, 8 2.0
ppm, m44 0.9;ppm, # K3 0.9 ppm, 48 9.20
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s q R

B (R EE)  (BRHERmE) GEghm)
Cu 2.12 ppm 2.14 ppm 2.01 ppm
Zn 1.01 1.02 0.98
Cd 1.01 1.01 1.00
Pb 10.4 10.4 9.81

ppm L70 Y, FEHEO RERETRC D TIL A>Ty
DT EbEMEN. BEOHETIIZoRHIARN
B LD OTH D, Rz s e a(VI) 2GHD
DIJEREHHNCHE S o v o () 24§ 5 AR DS B
Dy, HFEZE 058 E LTHT»E S h, RHZL
DB R ERESTHNEE SRk Shv. HBHELD
5, MERICERT 50T, MORERCIER L
#® MRIRETHRVrREDBERLBIN, SFEC
K o THYEL - 2BIEB 5 O T L O TS
H o7z,

HmET 15 ORKE b Ih, Theddid s L
Table 3 DX 51T/ %. £FA A0 BE ICOVWTIT
Table 1 OFIIZKOEBEL D 102 BERZ WD, K&
DREER OCRIEIRC X > T, WD TN WEBIHRE
T, XWRERAG LR, FHIShAX Sy o al3®
7o alERY YA L LTHBBROFAROEICINZ Sh
7oht SWERO & S, FEAER Y v A I T
ZILLTWe. DEZWRE TS L, COREDREDD
DIZDOWTIEBD TEWEEEBEENE Z ENG20,
MR EN T 7 & A DR —IVEEC X 5 2007 ES
R SHTEORBREL, M5 Sz X HREAOE
LOEZRTHIDOTHY, FIEHOMEETERIh
HERBEENLDONRHAS.
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1) |Eo % : Bfky, 1974, No. 2, 17.
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The standard reference materials and the pre-
cision of analytical values in environmental
analysis.  Toshiyasu Kisa*!, Hideo Axarwa*z
Masami IcHikuni*3, Takejiro Ozawa*t, Masaakira
KamMaDpa*5, Yasushi KiTano*¢é, Tsunenobu SHIGEMA-
TsU*, Nobuo Suzuki*®, Takeshi SoToBAYASHI*,
Kozo NAGAsHIMA*1Y, Yasuharu Nisuikawa*11, Masakichi
NisuiMura*12, Hiroshi HamaGcucHI*13, Tsutomu Ma-
TsuO*14, Yukio MURAKAMI*S, Masayo MUROZUMI*IS,
Yoshimi MorrTa*17, Noboru YaMAGATA*S, Yuroku
YamaMoTo*1® and Kunihiko WATANUKI*2¢  (¥1Depart-
ment of Chemistry, Faculty of Science, Kanazawa Uni-
versity, 1-1, Marunouchi, Kanazawa-shi, Ishikawa;
*2Department of Chemistry, Faculty of Technology,
Gunma University, 1-5-1, Tenjin-cho, Kiryu-shi,
Gunma; *3College of General Education, Tohoku
University, Kawauchi, Sendai-shi, Miyagi; *4Depart-
ment of Environmental Chemistry, Faculty of Engine-

APEdr  WESTNCH T HEEWE L 4T ECREICET 2% TI15

ering, Saitama University, 225, Shimookubo, Urawa-shi,
Saitama; **Department of Chemistry, Faculty of
Science, Kagoshima University, 1-21-35, Korimoto,
Kagoshima-shi, Kagoshima; *$Water Research Insti-
tute, Nagoya University, Furo-cho, Chikusa-ku,
Nagoya-shi, Aichi; *Institute for Chemical Research,
Kyoto University, Gokanosho, Uji-shi, Kyoto; *8De-
partment of Chemistry, Faculty of Science, Tohoku
University, Aoba, Aramaki, Sendai-shi, Miyagi;
**Department of Chemistry, Faculty of Science, Niigata
University, Igarashininomachi, Niigata-shi, Niigata;
*1Department of Chemistry, University of Tsukuba,
Tsumaki, Sakura-mura, Ibaraki; *Department of
Chemistry, Faculty of Science and Engineering, Kinki
University, 3-4-1, Kowakae, Higashiosaka-shi, Osaka;
*12Department of Chemistry, Faculty of Fisheries,
Hokkaido University, 3-1-1, Minato-cho, Hakodate-
shi, Hokkaido; *®Japan Chemical Analysis Center,
1-10-22, Funato, Itabashi-ku, Tokyo; *4Department
of Applied Chemistry, Faculty of Engineering, Yamagata
University, 4-3-16, Jonan, Yonezawa-shi, Yamagata;
*15Department of Chemistry, Faculty of Science, Tokyo
Metropolitan University, 2-1-1, Fukazawa, Setagaya-
ku, Tokyo; *8Department of Applied Chemistry,
Muroran Institute of Technology, 27-1, Mizumoto—
cho, Muroran-shi, Hokkaido; *7Department  of
Marine Environmental Engineering, Tokyo University
of Fisheries, 4-5-7, Konan, Minato-ku, Tokyo;
*8Department of Radiological Health, Institute of
Public Health, 4-6-1, Shibashiroganedai, Minato-ku,
Tokyo; *¥Department of Chemistry, Faculty of
Science, Hiroshima University, 1-1-89, Higashisenda-
machi, Hiroshima-shi, Hiroshima; *2Institute of
Chemistry, College of General Education, University
of Tokyo, 3-8-1, Komaba, Meguro-ku, Tokyo)

During the last two years 1975~1976 a research
group was organized to evaluate jointly the precision
of trace analysis values for environmental samples. The
twenty-membered group (chairman Prof, T. Kiba),
supported by a Grant-in-aid for Scientific Research from
the Ministry of Education(No.011910), cooperated in the
interlaboratory comparison tests of two reference stan-
dard materials, i.e. a natural water sample and a compo-
site heavy metal salts solution. The natural water
sample was collected at Watarase River on November
11, 1975. The river water and the salts solution were
distributed among the members and analyzed, respec-
tively, for Cu, Zn, and Pb and for Cu, Zn, Cd, Pb, Cr,
and Fe. Results are listed in Tables 1 and 3. In these
trials all members were free of a specified pre-treatment
and of a defined measurement technique, and therefore
the results obtained seem to give the average precision
of the analyses carried out arbitrarily in the university
laboratories: the coefficients of variation fall in ten
percent order for metals in lower concentration as in
river water, and in only a few percent for the same metals
in higher concentration and in their stable forms as in
the synthesized sample solution.

(Received Apr. 11, 1977)
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