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(57) ABSTRACT

Provided herein is a preprocessing apparatus for gas analysis
that enables preprocessing for gas analysis to be performed
without requiring a cryogen. A preprocessing apparatus for
gas analysis 101 mainly includes a gas flow path 103, a
cooling portion 105, and a plurality of valves V101 to V105
that serve as gas flow path connection changing means for
changing the gas flow path. The cooling portion 105 is
operable to cool the collecting portion 113, and is constituted
from a heat conductor 121, a cooling device 127, and a
sealed structure 129. The cooling device 127 can cooled a
contact cooling section 131 to an extremely low temperature
by utilizing electrical energy. The cooling device 127 is used
to bring the collecting portion 113 to a first temperature at
which the target gas to be analyzed is solidified, and to

(2013.01); thereafter bring the collecting portion 113 to a second
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temperature at which only the target gas to be analyzed is
gasified. By performing such processes, the target gas to be
analyzed can be extracted by removing gases of impurities
from a mixed gas.

(5D

(52)

19 Claims, 10 Drawing Sheets

Int. CL

GOIN 31/00
GOIN 30/12
GOIN 30/20
GOIN 33/00
GOIN 30/02

u.s. CL

CPC v

(2006.01)
(2006.01)
(2006.01)
(2006.01)
(2006.01)

GOIN 30/20 (2013.01); GOIN 31/00

(2013.01); GOIN 33/0047 (2013.01); GOIN

2030/025 (2013.01); GOIN 2030/121
(2013.01)

Page 72

(56) References Cited
FOREIGN PATENT DOCUMENTS

JP 2002-340755 A 11/2002

JP 2003-066019 A 3/2003

JP 2004-212075 A 712004

JP 2014-529080 A 10/2014

WO WO0-2010004404 A1 *  1/2010

wser GOIN 30/12

OTHER PUBLICATIONS

Barron, “Cryogenic Heat Transfer” Dec. 31, 1999, CRC Press,

XP002790845, pp. 52-54.

Matsuhisa, “Oxygen and Hydrogen Isotope Geology (1), Geologi-

cal News, Feb. 1978 Issue, No. 282, 9 pages.

Isoprime, “Carbonate Analysis on the MultiCarb Dual-Inlet Sys-
tem”, (http://www.isoprime.co.uk/files/TN010.pdf), 1 page.

Kasama, et al., “Analysis of Minute Amount of Volatile Component
by P&T-GC/MS Method”, Nichias Technical Report, No. 328, June

Issue, 2001, 7 pages.

* cited by examiner



