
84-009 CARBONATES Using Pressure Transducer 

1. Application 

1.1 This method uses a pressure transducer and recorder to measure the 
change in pressure with time in a closed system as CO2 is evolved 
from a soil sample placed in an HCl-FeC12 solution. This method 
has two distinct advantages. It is possible to detect accurately 
as little as 5 mg of CaC03 or as much as 1 g of CaC03 with the 
apparatus described. It also allows for the calculation of calcite 
and dolomite. If only calcite is present in the sample the 
reaction will be complete in about 10 minutes. However if dolomite 
is present it will require approximately 1 hour to complete the 
determination. Clay-sized dolomite is not distinguished from 
calcite by this method. 

2. Apparatus 

2.1 Pressure transducer 0 to 10 PSIG. 

2.2 Power supply 6V. 

2.3 Recorder - 10 mv full scale. 

2.4 Wrist action shaker. 
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2.5 Constant temperature bath 

2.6 Reaction bottle - thick walled, wide mouth glass bottle, about 1L 
capacity, fitted with 2 hole stopper and tubing. 

3. Reagents 

3.1 Ferrous chloride (FeC12.4H20). 

3.2 4N Hydrochloric acid (331 mL cont. HCl/L). 

4. Procedure 

4.1 Weigh the oven-dry sample ground (35 mesh) into a 15 mL lily cup 
(paper cup). The sample weight depends upon the carbonate content 
and the volume of the reaction vessel. For a 1 liter reaction 
vessel estimate the weight of soil that contains 0.2 to 0.6 g of 
CaC03. 

4.2 Turn on the power supply and recorder and allow at least 10 min. 
warmup time. Set the recorder's mv span at 10, and the power 
supply at 6 v. Set the gain as high as possible without causing 
vibration of the pen, and adjust the pen to read 5 units on the 
chart paper. 
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Clamp the shaker bottle to the arm of a wrist-action shaker and 
immerse the bottle up to the neck in a water bath maintained at a 
constant temperature (about room temperature, the exact temperature 
is not important but samples and standards must be run at the same 
temperature). 

Measure 50 mL of 4 N HCl into the shaker bottle and add about 1 g 
of FeC1.4H20. Place a rubber stopper, about No. 6, in the acid 
at the bottom of the bottle and avoid splashing acid on the top of 
the stopper. Put the cup containing the soil sample on top of the 
stopper. 

Stopper the bottle tightly with a dry 2-hole stopper. From one of 
the holes, a tube goes to the transducer. The tube from a stopcock 
is inserted into the other hole; the stopcock is left open until 
the stopper is fully inserted and then closed. (This avoids an 
increase in pressure due to insertion of the stopper.) 

Set the recorder chart on llfastl' (about 12.5 cm/minute) and turn on 
the power. When the pen reaches a line on the chart, turn on the 
shaker and mark the starting point, sample weight and sample no. on 
the chart. Check to ensure that the sample has mixed completely 
with the acid. 

After the sample has shaken for 1 or 2 minutes, turn the speed to 
"mediumff (2.5 cm/minute) and mark the chart where the change was 
made. For samples containing dolomite, set the chart speed on 
"s10w~~ (0.5 cm/mi nute) after the sample has shaken for about 10 
minutes and mark the chart where the change was made. Run the 
samples until the reading is constant for 5 minutes or more. stop 
shaking, release the pressure and check the zero reading after the 
stopper is removed. Turn off the recorder. 

Remove the stopper and the shaker bottle and wash out the bottle 
with water at about the temperature of the bath. Dry the mouth of 
the bottle and proceed with the next sample. 

Prepare a standard curve by running 0 to 1.0 g samples of oven-dry 
CaC03 in exactly the same way as the soil samples. The reaction 
is complete in about a minute. 

5. Calculations 

5.1 Record the final (Hf) on the chart and also a reading (Hfc) 
corrected for any deviation from the zero setting (5.0 units) after 
the pressure is released. For example, if Hf = 50.0 and if the 
reading is 4.5 after the stopper is removed, Hfc = 50 + (5-4.5) = 
50.5. 

5.2 Record readings (Ht) from 1 to 8 minutes from the beginning of 
shaking at 1 minute or l/2 minute intervals. If the pen was not 
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zeroed exactly at 5 units before starting, correct Ht accordingly 
(Htc). For example, if Ht at 1 min. is 10.5 and if the pen was 
zeroed at 5.5 instead of 5.0, Htc is (10.5 - 0.5) = 10. 

Subtract Htc from Hfc for each time and plot (Hfc - Htc) On a log 
scale against time on a linear scale. Draw a line through the 
points and extrapolate it to 0 time. Frequently these points do 
not all fall on a straight line; in this case, construct the line 
through the points from about 1.5 to 5 minutes. The intercept of 
this line on the (Hfc - Htc) axis is the reading for dolomite. 

The weight of CaC03 corresponding to Hfc is read from the 
standard curve prepared by plotting Hfc against g of CaC03. The 
weight of CaCO 

T 
corresponding to the dolomite reading obtained in 

(5.3) is read rom a line through 0 parallel to the standard 
graph. 

The CaC03 equivalent of the sample and the CaC03 equivalent 
attributable to calcite and to dolomite are calculated. The 
percentage of dolomite is 0.92 x the CaC03 equivalent 
attributable to dolomite, e.g., suppose that a 5.000 sample is 
used, Hfc is 60 and the dolomite reading from (5.3) is 20. The 
standard graph (which does not pass through the origin) shows that 
the Hfc reading is equivalent to 0.540 g of CaC03. The parallel 
curve through the origin shows that a dolomite reading of 20 is 
equivalent to 0.185 g of CaC03. 

Thus the CaC03 equivalent of the sample is 

0.540 x 100 = 10.8%; 0.185 x 100 = 3m7% 
5.000 1 5.000 1 

is attributable to dolomite and (10.8 - 3.7) = 7.1% to calcite. 
The percentage of dolomite in the sample is 0.92 x 3.7 = 3.4%. 

6. Precision 

6.1 Insufficient data available. 
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