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R Isooctane Density GBW13984 692 0.020 15mL
2 —;f\;fmgg Tridecane Density GBW13985 756 0.020 15mL
| LR e L;zﬂ;"’tgc’” Ol GBw13986 815 0.020 15mL
4 tifg;;%g U'tralsztr‘]rs‘?t\;vater GBW13987 998 0.020 15mL
5 ﬁggi Fluoro-oil Density GBW13988 1878 0.033 15mL
6 %Tff#fﬁg Isooctane Density ~ GBW(E)130850 692 0.04 15mL
7 -I;Tfé%lff}_g Tridecane Density ~ GBW(E)130851 756 0.04 15mL
g PACHEMER PO LBZ:E;S"” Ol Gew(E)130852 815 0.04 15mL
9 %?éj;fﬁ’g U'tra;:‘:]ﬁt\;vater GBW(E)130853 998 0.04 15mL
10 ﬁ;&%g Fluoro-oil Density ~~ GBW(E)130854 1878 0.05 15mL



The development of liquid density reference materials originates from the urgent demand for high-precision
density measurements in industrial and scientific research. With the advancement of new technologies,
traditional measurement methods (such as pycnometers and hydrometers) have become inadequate in terms
of accuracy and efficiency, necessitating the establishment of a traceable standardization system. The National
Institute of Metrology (NIM) of China has successfully developed five national primary reference materials and
five national secondary reference materials for liquid density. These materials cover a density range of (691~1878)
kg/m?® with resolutions of 0.001 kg/m® and 0.01 kg/m?®, respectively, achieving measurement uncertainties of 0.020
kg/m® and 0.04 kg/m®. These specifications meet international advanced standards. For density points exceeding
1000 kg/m?, the institute has selected non-volatile and non-toxic fluorinated oil as the reference material to

replace the internationally commonly used tetrachloroethylene.

The metrological values of this series of reference materials can be traced back to the Sl base units of mass
(kilogram) and length (meter) through China's national density primary standard. The "Solid Density Primary
Standard Device (National Primary Standard Certificate (2010) No. 113)" used in this process achieves a relative
measurement uncertainty of 2x10” (k=2). In accordance with the "Operation Specification NIM-ZY-LS-RL-210
for the Solid Density Primary Standard Device," the solid density standard silicon spheres are calibrated using
the solid density primary standard transfer device via the hydrostatic weighing method, achieving a relative
measurement uncertainty of 3x10° (k=2). Finally, the high-precision liquid density measurement apparatus
employs the hydrostatic weighing method to realize the certification of liquid density reference materials based

on the solid density standard silicon spheres.

This certified reference material (CRM) is sealed in glass ampoules, each containing 15 mL of liquid. The
ampoule must be used immediately after opening and is strictly for single use. Storage should be in a cool,
dry, light-protected clean environment; refrigeration is not required, and transportation can be conducted at
ambient temperature. A glass syringe must be used to withdraw the liquid density CRM. Use of plastic syringes

may cause alteration of the certified property values.

This certified reference material (CRM) is primarily used for calibrating density measurement devices such as
oscillation-type density meters and immersion-type density meters, serving as the foundational measurement
standard in the metrological traceability system for density. The series of CRMs can be applied in conjunction
with multiple density-related metrological technical regulations, including: JJF 2165-2024 Calibration
Specification for Laboratory Oscillation-type Liquid Density Meters, JJF 2164-2024 Calibration Specification
for Online Oscillation-tube Liquid Density Meters, JJF 1866-2020 Calibration Specification for Immersion
Oscillation-type Electronic Liquid Density Meters.

The development of high-precision liquid density reference materials will significantly enhance the level of
liquid density metrological value transfer in China. By advancing the research and production of such materials,
it will enable traceability for high-precision liquid density measurement instruments domestically, breaking free
from the long-standing reliance on imported high-precision liquid density reference materials. This progress will
further facilitate the development and industrial upgrading of China's high-precision liquid density measurement

instruments.

Technical advice contact: LIU Xiang, 010-64524637, liuxiang@nim.ac.cn
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