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Tab. 1 Sizes, operating parameters and time constants of different air-water equilibrators
A WX/ U EEEN AV EEMEBY IKEER Rt v s i) 5 4 Sk
i 2% cm L L (L - min™") (mL - min™") (7,min)
Mk =X 23x58 8 16 20~30 6 000 — [7]
Ll S=u 23x58 8 16 12 7 000 2~4 [10]
Ik = — — 19 13~20 — 3.77~4.74 [11]
TR — — — 1.5~2 80~ 100 2 [12]
IR 10x25 — — 2.8 — 2.37=13 (90% * ) ,7=5.6 [29]
Tk =X 15x25 — 3 2 235 2.5 [14]
Ui 4x20 — — 2.5 700 3r=1.75 (95% * ) ,7=0.6 [33]
Ik = 10%25 0.6 1.4 2.6 — 2.01 [30]
Tk =X — 0.5 0.8 1.9 — 1.89 [30]
3301 — 0.2 0.1 1 200 0.75 [18]
3] 5%26 0.5 0.07 0.5 450 3.77 [21]
i 10x80 — — 3 3 000 0.5 [24]
JZif 8X60 — 0.5 1.5 — — [34)]
JER 10x50 — — 5.4 — 2.37=12 (90% * ), 7=5.2 [29]
JE 4x30 — — 1.5 700 37=1.75 (95% * ) ,7=0.6 [33]
B 10x50 — 1.3 3.8 — 1 [30]
i+ 2R — 1 0.4 1.5~2.0 1 000~ 1 200 1.3 [18]
WEk+ 27 10x40 — — 3 1 000 — [27]

T FOREM R W BN 1 2,37 F1 37 IF, KB A FAGFEIE 73 BN 63% 90% Fl 95% , p LA T334 7,
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Air-water equilibrators for measurement of partial pressure
of CO, in seawater

LI Quanlong, LIU Wenjing, JIANG Kunshan, YUAN Dongxing
(State Key Laboratory of Marine Environmental Science, College of the Environment and Ecology,

Xiamen University, Xiamen 361102, China)

Abstract. Air-water equilibration methods have been commonly used in measurement of partial pressure of CO,
(pCO,) in seawater. CO, dissolved in seawater is equilibrated between the seawater sample and air in the head-
space of an air-water equilibrator. After the equilibrium is reached, CO, concentration in the headspace air is ana-
lyzed with a gas analyzer, and pCO,of seawater sample is calculated. The air-water equilibrator is a key component
of a pCO,measurement system because the equilibrator performance greatly affects the accuracy and reliability of the
obtained pCO, data. This paper introduced the model of equilibrium in air-water equilibrator, the method for
measurement of the time constant of air-water equilibrator and the factors affecting the time constant. The structures
and features of four types of air-water equilibrators (i.e., shower type, bubble type, laminary flow type and the hy-
brid type) were summarized. The newly reported bubble type and laminary flow type equilibrators, which are based
on venture jet aerator and falling film, respectively, were presented. The sizes, operating parameters and time con-
stants of different equilibrators were listed and compared. The factors to be considered in the equilibrator design and
application were analyzed. This paper provided the technical information of air-water equilibrators for pCO, mea-
surement.

Key words ; marine chemistry; partial pressure of CO, ; air-water equilibrator; shower type; bubble type; laminary
flow type
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