
 

 

 

 

 

 

 

 

Acids, in particular concentrated hydrochloric 
acid, represent a large group of inorganic 
chemicals frequently used in the chemical 
industry. TOC determination in concentrated 
hydrochloric acid poses an enormous 
challenge to the analyzers that are used for 
this purpose.  

 
TOC-L CPH with OCT-L 

 
■ Acid challenge 
The great challenge is to develop protective 
mechanisms to help protect instruments and 
their components, as well as to prevent 
damage by acidic fumes. For this purpose, 
the TOC-L series offers several gas washers 
that bind and eliminate the chlorine gas 
formed in the flow line of the system in 
various ways. 

 

Another challenge is to attain a stable and 
reproducible oxidation process to ensure that 
no fluctuating or tailing peaks are being 
recorded. In addition, the measuring values 
should remain stable over a longer measuring 
interval. 

In general, it is possible to greatly dilute the 
substance to be analyzed in order to 
eliminate matrix interferences. But sometimes 
it is necessary to achieve very low limits of 
detection (with reference to 37% hydrochloric 
acid) of 1 mg/L. 

 

■ TOC Measuring Method 
The 37% hydrochloric acid solution was 
manually diluted to a ratio of 1:2 with water in 
order to obtain an 18.5% hydrochloric acid 
solution. 

 
Abb.2 Mehrpunktkalibration mit 

Verdünnungsfunktion 
Calibration was carried out in the range of 0.5 
to 10 ppm. The automatic dilution function of 
the analyzer automatically executes this 
calibration from a single stock solution. The 
injection volume was 150 µL. In case the 
TOC contamination of the hydrochloric acid 
exceeds the measuring range of the 
calibration, the automatic dilution function of 
the analyzer will readjust the hydrochloric 
acid solution to fit the measuring range. 
 
■ Verification the measuring method 
After calibration, the TOC content of the 
concentrated hydrochloric acid solution was 
determined.

Sum parameter – Total Organic Carbon 

TOC – Determination in hydrochloric acid 
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To investigate matrix influences, a potassium 
hydrogen phthalate solution was 
subsequently added to the 18.5% 
hydrochloric acid solution to increase the 
TOC by 5 ppm (Figure 3 and Table 1). 

 Fig.3: Results of original and spiked hydrochloric 
solution  

 
Figure 3 and Table 1 show the results of the 
individual measurements of the hydrochloric 
acid as well as the measurements of the 
spiked hydrochloric acid. 
 

TOC result of 18,5% hydrochloric acid in mg/l 
Injection Original Spiked with 

5ppm TOC 
1 4,901 10,46 
2 4,858 10,24 
3 4,91 10,39 
4 4,716 10,64 
5 4,728 10,28 
6 4,739 10,35 
7 4,966 10,34 
8 4,71 10,36 
9 4,662 10,42 
10 4,733 10,33 
11 4,659 10,11 
12 4,625 10,27 
13 4,552 10,06 

Mean value 4,75 10,33 
SD 0,12 0,15 

RSD in % 2,6 1,4 
 

Tab. 1: Values of each injection 
 
■ Long-term stability 
To investigate the long-term stability of the 
method, the 37% hydrochloric acid solution 
was again diluted to a ratio of 1:2 with water 
and injected 76 times (150 µL). 
 

The relative standard deviation over all 
measurements was 3.4%. The following 
graph shows the progression of the TOC 
values of the hydrochloric acid injections.  

 
Fig.4: Result of longterm stability 

 
Blank values and standards (10 ppm) were 
alternately measured between the individual 
measurements. 

 
Fig. 5: Sequence of hydrochloric acid, blank (pure 

water) and Standards (10 mg/l) 

 
■ Recommended analyzer / configuration 
 TOC-LCPH with a normal sensitive catalyst 

(without glass wool at the bottom of the 
catalyst tube) 

 B-Type scrubber with SnCl2 solution 
 Copper bead scrubber with pH paper 
 Bypassing the blank check vessel 
 Substituting water for phosphoric acid (IC 

vessel) 
 OCT-L 8-port sampler 
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