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Abstract

A system for measuring partial pressure of carbon dioxide in seawater (pCO,) has been developed as a part of
missing-sink elucidation study. The present instrument is designed to measure the partial pressure of CO, in carrier
gas, which passed through a CO, equilibrator. Applying a hydrophobic porous film to this equilibrator, we
succeeded in simplifying the structure. And, it is also features that it does not require the large water pump for
sample-water pumping by the design, which puts only the equilibrator undersea. As a result of various tests, the
response time of this system was within 6 minutes and reproducibility was within 1ppm.
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Fig4. Pipe connection of the CO2 measuring
system.
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Fig5. Structure of the porous film equilibrator.
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Table 2 The specification for the equilibrator.
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Table 3 The specification for the porous film.
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Table4 Equilibtatorl+Milliporel.0u result.

No. |ZXEN 83 1 S %24 3
( 1 atm) (1 atm) (min) (min)
1 398.5~602.0 2035 111~18.1 70
2 417.4~599.5 182.1 221~296 75
3 403.1~593.0 185.9 33.1~390.1 6.0
4 403.4~591.1 187.7 44.1~52.4 83
5 402.8~588.1 1853 56.1~64.1 80
6 425.9~585.0 159.1 67.1~744 73
7 413.9~583.2 1693 781~85.6 75
8 410.6~580.1 169.5 89.1~95.9 68
9 409.7~578.1 1684 100.0~107.1 71
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Fig7. Equilibrator2 + MILLIPORE 1.0 xm.

Tableb Equilibtator2+Milliporel.0 x4 result.

No. (ZRHiR b3 T Rel X 24 3
( 1 atm) (1 atm) (min) (min)
1 443.6~765.0 3214 0.0~75 75
2 516.7~758.5 2418 11.0~176 6.6
3 525.0~753.0 2280 22.1~300 7.9
4 5702~7413 177.1 329~390 6.1
5 575.4~742.5 167.1 44.1~50.9 6.8
6 549.8~7365 186.7 55.1~613 6.2
7 5544~7315 177.1 66.0~72.5 6.5
8 545.1~724.4 1793 77.1~826 55
9 569.6~719.5 1499 87.8~94.2 6.4
35 6.6
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Table6 Equilibtator3+Milliporel.0 ¢ result.

No. (XRi £ 7 L2 SO B
(ratm) (¢ atm) (min) (min)
1 372.0~421.0 490 15.0~200 50
2 4230~375.0 480 295~355 6.0
3 376.5~424.0 415 445~485 40
4 4255~379.5 460 59.5~65.0 55
5 380.5-426.0 455 74.5~80.0 55
6 428.0~383.5 445 89.5~95.0 55
7 385.0~429.0 440 104.5~109.0 55
3553
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Fig10. Pipe connection of the reproducibility test.

LERBEEREERTIE. BEKTOLONKEFO
CO, ZHIN, HMET H2HFITL > THEERFDENELE
9, HFREAEOSRIZIIWESAho 2., 22T
BEEOHEEDZD., UTIKRTERET>Z. FF
BT, BEREEZRDIBICAVWEEREBICET
WEEBELZH0EFEALL, BREEEROEE .
Fig.10. 277, EXRICIINEEEERICAWZE
BEER—THDN, FERTIRERED LFICHEZR
BwEL., AR ERBHAKEDED CO, KEEDLSITL
TW5, HEREANSICEINTS—2REL., HE
1Litter/min OFREIC T, 34l patm OEBLRFED
EE2HEDODRIARAAENTY 7L TWS, £-EIE
HAHTOD CO, MEDHFHE—ET D -0ICFERIKER
ST E O THB L. [UIKFESRIT. B, BEK
ICRRBL, BEEEZ2F v /7542012, Fr U7
HABENDF V7 HAEBANEREANEZS -
DICENLELTEAE R OERFT 3SV3 2R L=,

DLEDHKET. SR EFIFEE L REEZRRT S
ZEMNTES, ZZL, HEEOKBERFEENIZE0.1T
BOT. ZOHBTOKBEERCES CO, FEDEE)
BFEFshinn, ZOEIEITRLE Weiss OfEIIC
&b, lppm BELFHRIN5S,

Table7 The condition of the reproducibility experiment.

TKAEBAR 42.5 Litter
SRR O EFEE MILLIPOREL.0 1t
EEKERE 15 Litter/min
Fy U7 HAERKE 200 ml/min
NTV T HAFHR 1 Litter/min
¥R 16C +0.1
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Table8 The specification for the CO, system, which include

porous film equilibrator.
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7. 74 —=IVRICBIFBIZBENTIRED

o 5
SEDQERICH W EHE 1~3 &8ET 3 LA,
ZILEME BV RREHEOF A MEERELE Y,
F 2 M3 TR N R B OB NDIR %
NET 2B EES, EHEMRRE AL L TEES
nr.

IDTFANEE, 1998 £ 7 A 17 HM S 20 HicH
T BIHEEHATNDT AT 2R AT H B ARRAE
BEMALEBLETOREIRAT7Iv 7 ZAOHIEDE
WEBRICERL., ZBENTIINRAKIBEEREOLRE
HEfTo 7=,

ZENTNRIZ, 1998 £ 1 B, KBEEERFICBN
TEEINE, ENREWETNBAEO _—BILRESE
HEB/OLBERIZBML., TOMEREIMEIN
TWEHDTH B, "

BRI O#REE Fig.12. IKRY, Fig.12. M5
S5 EDIT, FAMEDHE pppp RIEE. EENT
NAOERELOMICIZEZEENELC TR, »DOAIE
HNBOZBILREZEDEDEVEHOLEHICITEBRL T
Wiz, LLAans, WigOEREOEEOEMI
FEFITLLE-> TH D, FABEBERKEEEIE O TTEENE
ZRLIEZDBDOTH S,

EREREUCEERIZ.

@ #AL7 NDIR OHEREDE L,

@ RMIRLAEY S TNVEBKRBROEDDKFR T &
KB E DR DA &,

® MHALEZAEEOZERRNELS, DDOEADNRD
5,

@ FEALEE—XOREHEENEBRICEKL.,

® BRETo AN,

® BEEHFHOKPRS IO,

E=nBiFons,
460

T T L M e T

EBINT I

Partial Pressure of the CO, (u atm)
W &
o« [=3
=3 3

w
(=
(=3

R
3

320 L A | 1 I 1 PR At 1l L
0 50 100 150 200 250 300 350 400
Time (min)

Figl12. Example of the observation result.
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