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Some Consideration on Quantitative Determination of Carbon
Dioxide in Carbonate Drink

Masaki ARIME and Mitsuo DEKI
OKinawa detrict Customs Laboratory,
134, Tondo cho, Naha shi Okinawa Ken, 900 Japan
Central Customs Laboratory, Ministry of Finance,
531, Iwase, Matsudo Shi, Chiba Ken, 271 Japan

Quantitative determination of carbon dioxide in carbonate drink by gauge pressure
method were investigated. Gauge pressure is almost influenced by changes in head
space volume. If the contents of carbon dioxide calculates using gauge pressure
according to the usual equation so far, the value extremely differe from the theoretical
value. In order to calculate the partial pressure of CO?, therefore it is necessary to
deduct the partial pressure of air from total gauge pressure, since the total gauge
pressure consist of partial pressure of CO? and air. The new modified equation to be
used in the calculation was submitted.
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Table 1 Effectof pH on gauge pressure

CZ?CECIZ)tZraE;:;I 0.02% 0.05% 0.10% 0.20% 0.40%
pHofsample | 7 | 5 | 32 |7{5 |32 7|53 {2 |7]|5{3[2]|7]|5]3]|[2
pressure| max. | 0 0.13]0.15/0.15} 0 | 0.30]0.30{0.30/0.13/0.50{0.58|0.58]0.23{0.98]1.15/1.15|0.40{2.05 2.30(2.30
(kg /om min. | 0 [0.10{0.15{0.15| 0 |0.2810.30/0.30{0.10|0.50| 0.58{0.58|0.20{0.95|1.15}1.15/0.38/2.03|2.30|2.30
at20°’C){ Av. | 0 {0.11{0.15{0.15| 0 |0.28]0.30)0.30}0.11]0.50 0.58 {0.58|0.22|0.97|1.15]1.15|0.39)2.05{2.30|2.30
4
= 3l Table 2 Relationship between gauge pressure
\50 and head space volume
Eé 2 ];ead spacel. gaugeApressure (kg /cn at20°(j)
£ 1 volume(ml) X |Range| ZX | ZX? [S(X-%) =0
5 0.77] 0.02] 2.34] 2.980[0.0004{ 1.095
0 01 03 03 04 10 0.80( 0.20 | 3.98) 3.199]0.0308| 3.168
Concentration of CO2(%) 15 0.69| 0.28 | 3.44| 2.424/0.0573| 2.367
Fig.2  Relationship between gauge pressure and 20 0.75| 0.26 | 3.74| 2.849/0.0049) 2.798
contents of carbon dioxide 25 0.70 | 0.14 | 3.52| 2.490(0.0124{ 2.478
Sample solution pH 2.0, or pH 3.0. 30 0.74 1 0.10 | 3.72| 2.775|0.0760( 2.768
35 0.73 1 0.18 | 3.66| 2.708!0.0293| 2.679
40 1.08 | 0.76 | 5.42| 6.452(0.5772| 5.875
45 0.89 [ 0.34 | 4.46| 4.102/0.1237| 3.978
Total 7.15 ~ |34.28129.979] — |27.206
#M=0, F=1.487, F%,=2.21(0.05)>F=1.487
5 10
Table 3
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Table 3 Gauge pressure divided into partial
pressure of COz and air

Found Calculation
Gauge COg;partiall Air partialiRatioof CO,
pressure |pressure |pressure |Pressure
(kg/om)  (kg/ew)]  (kg/em) %)
A 0.45 0.26 0.19 58
B 0.21 0.08 0.13 38
C 0.28 0.13 0.15 54
D 0.35 0.18 0.17 49
E 0.46 0.26 0.20 43

measured at 20°C
Partial pressure of CO,=

CO, volume absorbed

Gauge Pressure x
= Head space volume used

pH3
Table 4

0.0186
0.2686

0.1973
0.0968

Table 4 Analytical results of CO:2 calculated
according to the usual equation

Theoretical(A) Found(B) Difference
CO: | Gauge CO2 (B)—(A)
concentration| pressure contents
©) | (kg/emtat 00) %) %)
0.0186 0.15 0.1973 0.1787
0.0486 0.30 0.2216 0.1730
0.0968 0.58 0.2686 0.1718
0.1877 1.15 0.3615 0.1738
0.3689 2.30 0.5479 0.1790
*  Usual equation :

V : absorved coefficient of CO,
S . Specific gravity of sample

22 1981

€0,9% (w/w) =2XLEV).

224 XS
\Y
V' 0 at20
S
Table 5

Table 5 Analytical results calculated
according to modified equation

Theoretical Found
CO.
CtOz{ ?::sguere Absorbed coe- conte;ts
n
concentratio P fficient of CO, | ©
(%) (kg/cm at 20°C) (%)
0.0186 0.15 1.005 0.0249
0.0486 0.30 1.130 0.0494
(.0968 .58 1.372 0.0967
0.1877 1.15 1.855 0.1904
0.3689 2.30 2.838 0.3779
» Modified equation :
44 X (v—v
o, - )
CO:2 % (w/w) =57 SRS

V : absorbed coefficient of CO. at each
gauge pressure

V' : absorbed coefficient of CO, at gauge
pressure ()

S . specific gravity of sample
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