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Foreword

Reference materials have a key role to play in any analytical laboratory. They are the principal means whereby
the laboratory can demonstrate the traceability of analytical results. Not only does the use of reference materials play
an important part in allowing analysts to ensure their analytical results are of the highest accuracy, they also are the
most effective means of minimising inter-laboratory bias and in providing confidence to users of analytical data of the
quality of the results they have been given to interpret.

One of the distinctive features of the chemical analysis of many types of sample is the need for matrix-matched
reference materials. It is generally accepted that the most effective assessment of analytical performance can only be
undertaken if there is a close match between the composition of the samples to be analysed and the reference mate-
rials used to validate the analytical results. It is particularly pleasing, therefore to be asked to introduce a compilation
of results for the comprehensive range of certified reference materials produced in China. Not only are these samples
of relevance to geoanalysts in China, they have found increasing application by the international community. | am
certain this present compilation will be welcomed and find widespread use and particularly congratulate the foresight-
edness of the editors in publishing this compilation in a bilingual format.

Phil Potts

The Open University,
Milton Keynes, UK
March 2003
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Preface

Certified Reference Materials (CRMs) are metrological standards for maintaining and transferring values of a
quantity and are traceable to primary standards. They can be considered as metrological standards that exist as sub-
stances or materials. They are used as the basis of assuring the consistency and comparability of measurement re-
sults in time and space, and play an increasingly important role in fields such as chemistry, biology, engineering
and physics -2 .

The determination of the chemical components of materials is one of the most frequently conducted measure-
ment activities. However, few chemical components can be measured directly. Compared with most physical mea-
surements, chemical determinations are more complicated in the processes and number of steps that must be fol-
lowed, and hence pose greater difficulties in establishing the traceability of results. At present, calibrations of mea-
suring instruments, evaluations of analytical methods, and quality assurance programmes all require RMs to validate
determinations of chemical components. Consequently, the development and utilization of suitable RMs are of fun-
damental importance in analytical chemistry.

Geological materials, which comprise a wide range of matrix types and elemental compositions, are essential
raw materials in contributing to the development of human society. They contain almost every element known to
mankind, and the concentration of these elements can extend over more than 10 orders of magnitude. Geoanalysis
is not only the oldest and most widely used application in analytical chemistry, but it also represents one of the most
complex and toughest challenges in all fields of analytical chemistry. Furthermore, the evaluation of geoanalytical re-
sults depends to a great extent on the availability of suitable RMs'®' . As a result, Geochemical RMs or * Geostan-
dards’ are indispensable to geoanalysts. Therefore, we should fully understand their metrological characteristics and
correct use, just as we do in the operation of analytical instrumentation in our daily work.

Since the first geological RMs (G-1 and W-1) were prepared in a cooperative analysis programme involving the
USGS and other institutions at the beginning of 1950’ s, research and utilization of geological RM’s has developed
rapidly all over the world. Geostandards Newsletter was first published in 1977 (later widened into Geostandards
Newsletter : The Journal of Geostandards and Geoanalysis in 1997) and quickly became the most significant means
of sharing and exchanging information about geological RM’ s and geoanalysis technology research'®~%'. Along with
the substantial increase in the number of geological RM’s available in terms of matrix type and the number of ele-
ments characterized, there has also been a corresponding increase in the number of compilations, monographs, re-
view articles and other publications in this field” ~ """,

Despite the late start in China, RM research and use has undergone a rapid development. Although the Central
Geological Laboratories developed some “control samples”™ similar to RM’ s in 1950’s and 1960’s, the production of
authentic geological RM only commenced when XIGMR of CAGS and other institutes co-developed two ultrabasic
rocks (DZ=-1, 2) and two chromitites (DZCr-1, 2) in 1975. Through the collaborative efforts of relevant geological
and mineralogical departments and units, China has now established a comparatively complete suite of CRMs for the
analysis of geological materials. Up to 2002, 161 geological CRMs have been authorized and approved by the State
Bureau of Technical Supervision (SBTS) . Together with geological CRMs of building and nuclear materials as well as
environmental CRMs, there are now a total 257 CRMs in China!'?.

The preparation and use of these geological CRM series has laid the foundation for a system of quality assur-
ance in geoanalysis, and accelerated the development of related analytical techniques. These CRMs have been widely

Vi



used and exerted a substantial impact in quality control, the calibration of instrumentation, arbitration analysis and .
the evaluation of methods in geology and mineralogy, agriculture, environment, commodity inspection, medicine
and the metallurgical, non-ferrous metal, building material, nuclear and petroleum industries, as well as other ar-
eas‘f_4.13] )

Due to the complex matrix of geological RM, the large number of elements of interest, their large range of
composition and the degree of difficulty in analysis, the success both of new instrumentation and new methods in
the analysis of geological CRMs is often considered an important sign of their effectiveness and adaptability in analyz-
ing complex materials. Therefore, geological CRMs are also widely used in the assessment of large analytical instru-
ments and the evaluation of new analytical methods'™/ .

With the rapid increase in the number and type of RMs, their application in the assessment of techniques has
become more and more complicated''-'>~ 8/ To simplify applications, compilations and monographs on geological
CRMs were first published long ago in some other countries’” ="', Unfortunately, these publications seldom include
more than 200 different geological CRM developed in China, among which many have certified values that reach or
exceed 60 to 70 in number. In order to help geoanalysts to use these CRMs effectively, we have compiled this man-
ual by extracting relevant information from the published literature, RM certificates and other related documents, and
by consulting relevant foreign reference books!®~ ') This manual has been designed as a Chinese-English bilingual
handbook, convenient for communicating with foreign collaborators. We were very pleased that two RM manuals
with prof. HAN Yongzhi as editor in chief came out whilst this manual was being compiled''®-%’ . The information in
this manual was again checked with the two manuals for accuracy and consistency. Finally, many thanks to Profes-
sor Han Yongzhi, Mr. Yu Kui, senior engineer and other people for their great support during the editing process of
this manual. Especially, many thanks to Dr. P. J. Potts for the forward and the amendments to English manuscript
of this book.

Editors

National Research Center of Geoanalysis
(Institute of Rock and Mineral Analysis,
Chinese Academy of Geological Sciences)
JAN. 2003 in Beijing
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1 Instruction for tabulation and usage
1.1 Sample collection scope

According to “the Rule of Administrating Reference Materials™ issued by the State Bureau of Technical Supervi-
sion (SBTS), Chinese CRMs are classified into 13 large categories: Steel (GBWO1), Non-ferrous (GBWO02),
building Materials (GBW03), Nuclear Materials (GBWO04), Macromolecule Materials (GBW05), Chemical Industry
Produces( GBW06) , Geology (GBWO7), Environment (GBWO8), Clinical Chemistry & Medicine (GBW09), Food
(GBW10), Energy Resources ( GBW11), Engineering Techniques (GBW12) and Physics & Physical Chemistry
(GBW13).

Certainly, this classification is not exclusive. For instance, some RMs for geological component analysis con-
tain plants and human hairs, whereas some RMs in other categories such as building material, nuclear material and
environment samples are really typical geological materials. In addition, with the expansion of geological research,
the scope of materials involved in geoanalysis is expanding as a consequence. This manual enlists only national
CRMs first published by SBTS. Besides geological CRMs ( GBWO07), this manual also contains geological material
CRMs in other CRM categories. Electron Microprobe, Isotope and Radioactive RMs are not included in this manual
as they will be covered in separate publications.

1.2 Instruction of tables

In order to be adaptable to different search methods, this book is arranged with four types of tables, as fol-
lows :

% Conprehensive information table: This is a general table of basic information of all listed CRMs . Informa-
tion includes the serial number (No) ,the National Reference Material number (Chinese abbreviation GBW) , sample
name (s.name),type and name of material (1&n.material) , total number of property value, number of certified val-
ue, number of proposed value, code of the supplier, page number and reference.

% Property value and related parameter table: This table provides the basic information of the certification
and related parameters of samples in accordance with sample types. It offers users more detailed information on the
basis of different sample types, features and conditions of certification to assist in the choice of appropriate samples.
Samples are divided into the following types:

1.Rock, 2. Sediment, 3. Soil,4. Ore and mineral,5. Noble metals, 6. Building materials,7 . Nuclear materials, 8.
Environment samples,

The columns in this table include: component, unit, number of measured groups, number of methods, property
value and standard diviation or uncertainty.

% Property value short table (by sample): This table lists only the property value of elements in various
samples according to the above mentioned sample types. This table is convenient for comparing and understanding
features of various samples in order to select the most appropriate CRMs.

% Property value short table (by element): This table gives property values of various CRMs according to
different elements (by ascending order) . Using this table is simpler and more direct when selecting CRMs on the

basis of matching the property values of elements. The columns of the table include: property value ( p.value),
No.,GBW No.,and sample name (s.name).

1.3 Symbol and abbreviation

TFe Total Iron LOI Loss of Ignition
TFe; 05 Total Fe,05 fSi0, Soluble Si0,
TS Total Sulphur > Sum total

Corg Organic Carbon A mid-value
H,0* Plus (combined or structural) water

« D .



1.4 WHIBAKZARI  Suppliers and its code

{5 code B TR suppliers Huhik FIHE 4% address and post code

AISGC Bl ER AR LT8R 114021
Anshan Iron & Steel Group Corporation

ASSGA E FM AR5 b EtEETERE NS 100037
Thie Academy of Science of State Grain Administration

BIMRG JLET 7 MR BT IR IARBEFRE2AUS 100011
Beijing Institute of Mineral Resources and Geology

BIUG H Al A 5 s RIS B EEZETIMNERE 100029
Beijing Institute of Uranium Geology

BMEMC LR IR AR W i o0 B | /NS i 100044
Beijing Municipal Environmental Monitoring Center

BRICEM emfb TR & BB JEETE M X IUBRE 145 5 101149
Beijing Research Institute of Chemical
Engineering and Metallurgy

BUG B ol 525 A b i =) At R A 100081
Bureau of Uranium Geology

CSIMG TR R & BRI AT WtHETHF K65 443003
Central-South Institute of Metallurgical Geology

GIFS EH 7 & aRFER L P A 7 RS 100037
Guomao Institute of Food Science

GRIGNM M 84 R BB 53 B IR = RS 541004
Guilin Research Institute of Geology for Non-iron Metal

HEMC PR TR 5T W 0 M REETT AT X 46 5 150056
Heilongjiang Environmental Monitoring Center

IC b H M PHIT B K Je B 5T BT IAREERENS 100024
Institute of Cement,
China Building Materials Academy

ICUMR M =458 F BT MR-k 26 5 450006
Institute of Comprehensive Utilization of Mineral Resources

IEHE o [ T B B2 2 2 B LS 100050
WA S DA TEPRA
Institute of Environmental Health and Engineering
Chinese Academy of Preventive Medicine

IG EZKEM Rt BT AFEFREMSIEHE 100102
Institute of Geology,
National Building Materials Bureau

IGGE IR 5 s BRI B A BT P LR Y 4 6 iE 102849
Institute of Geophysical and Geochemical Exploration

IMG i b SR 92 BT IWARF 5 18 51548 266071

Institute of Marine Geology.



fRH code B4 Pk suppliers Hutik AR %R address and post code

IRMA o [ TR B s i R AEETER 265 100037

(NRCG) (E Z b S 3ol i ol )
Institute of Rock & Mineral Analysis, CAGS 26 Baiwanzhuang Road
(National Research Center of Geoanalysis) Beijing 100037, China

NRCEAM (EP 878 % gl = o el Lt EEmE1S 100029
National Research Centre for
Environmental Analysis and Measurement

NRCRM E PR 27} ig 0 e Sl AEMEE NIRRT S 100013
National Research Center for CRM's

NTCBM KA SRR O AREERENS 100024
China National Testing Center of Building Materials

PISI BEBALWERBT I BT V) BEA A 617067
Panzhihua Iron & Steel Institute

QITR PEEESAR, IARFMHELE NS 262500
F M A ERE ST
Qingzhou Institute of Tobacco Research

RCEE o E R B A ST R oL bRt —2% 100085
Research Center of Ecological Environment
Chinese Academy of Sciences

RIG A BT LU S R BRI S B WALERM TR 72 5 072754
Research Institute of Geology,
China Chemical Geology and Mine General Bureau

SIGEC WRRZRE AT W L LT FAIEEE R 29 5 110032
Shenyang Institute of Geological Experiment Center

SIGE LR Ml AR SE 3 BT 5T e IR B R I 1L 52 5 250013
Shandong Institute of Geological Experiment

SINR R B bR T RERT ST AT FEEERED K209 5 201800
Shanghai Institute of Nuclear Research,
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