
SONIC VELOCITY MEASUREMENT

Sulphur  366 | September - October 2016 www.sulphurmagazine.com 1

de
ns

ity
, g

/l
de

ns
ity

, g
/l

so
ni

c 
ve

lo
ci

ty,
 m

/s
so

ni
c 

ve
lo

ci
ty,

 m
/s

co
nd

uc
tiv

ity
, m

S/
cm

co
nd

uc
tiv

ity
, m

S/
cm

1,860

1,830

1,800

1,770

1,740

1,710

1,680

1,860

1,830

1,800

1,770

1,740

1,710

1,680

1,560

1,500

1,440

1,380

1,320

1,260

1,200

1,560

1,500

1,440

1,380

1,320

1,260

1,200

300

240

180

120

60

0

300

240

180

120

60

0
8080 8585 9090 9595 100100

concentration, wt-%concentration, wt-%
sonic velocity        conductivity        densitysonic velocity        conductivity        density

Fig 1:  Sonic velocity, conductivity and density vs acid conc. Fig 2:  The LiquiSonic® analyser

Advanced ultrasonic sensing technol-
ogy provider SensoTech has been 
focused on the development of in-

line analysis systems for process liquids 
for more than 25 years. In sulphuric acid 
applications, the monitoring of sulphuric 
acid and oleum concentration (wt-%) on-
line and in real time enhances the safety 
and efficiency of the plants. Manual sam-
pling is time-consuming and may involve 
safety hazards. Laboratory analyses can 
only provide delayed data, making timely 
intervention in the process impossible. By 
contrast, methods using in-line measure-
ments allow sulphuric acid concentration 
to be monitored directly in the process and 
in real time, enabling continuous measure-
ments and providing on-line data.

Due to the physical properties of sul-
phuric acid, the most suitable method for 
determining the acid concentration is sonic 
velocity measurement. Fig. 1 shows the 
dependence of sonic velocity, conductivity 
and density on acid concentration (wt-%). 
As shown in the graph, conductivity probes 
do not provide a clear signal between 80 
wt-% and 95 wt-% and density meters do 
not provide a clear signal between 95 wt-% 
and 100 wt-%, whereas sonic velocity pro-
vides a clear signal across both ranges.

In the chemical, petrochemical and 
mining industries, the relevant acid con-
centrations in production processes are 
typically in the range 70 wt-% to 100 wt-% 
sulphuric acid and 20 wt-% to 35 wt-% or 

50 wt-% to 60 wt-% oleum. SensoTech’s 
LiquiSonic® analyser (Fig. 2) is based on 
sonic velocity measurement and provides 
clear and high-precision data on the acid 
concentration in these ranges using only 
one single sensor. 

In pickling and etching baths in the met-
allurgical and chemical sector, acid con-
centrations typically range between 0 wt-% 
and 30 wt-%. The LiquiSonic® sensor can 
also be used to provide reliable measure-
ments of acid concentration in this range. 
For acid bath monitoring, sonic velocity is 
combined with a second physical value to 
determine the salt concentration as well. 

On-line monitoring can also be used 
to improve process efficiency and reduce 
sulphuric acid consumption. For example, 
in refinery alkylation units sonic velocity 
meters reduce the amount of the spent 
acid and provide efficient control of the 
rate of fresh acid addition.

The LiquiSonic® analyser is successfully 
employed in plants worldwide to determine 
the sulphuric acid and oleum concentra-
tion. The sensor is installed directly in the 
existing pipe or vessel and provides pro-
vides stable measurements updated every 
second with an accuracy of up to 0.03 wt-%. 
For process automation, the real-time data 
can be transferred to process control sys-
tems via 4-20 mA signal, digital outputs, 
serial interface, fieldbus or Ethernet.

Made of Hastelloy C-2000, the sen-
sor is fully corrosion resistant. The robust 

construction requires neither gaskets nor 
moving parts, so the sensor is mainte-
nance-free with long-term stability. The 
LiquiSonic® measuring method is based 
on a travel time measurement, sending a 
sonic signal from one side to the other of 
the sensor. Because the distance between 
the transmitter and receiver is known and 
constant, the sonic velocity can be deter-
mined using the data of path and time. 
The acid concentration and sonic velocity 
in the acid form a clear, functional relation-
ship. Since sonic velocity also depends on 
the temperature, the LiquiSonic® sensor 
includes a high-precision temperature mea-
surement. From the sonic velocity and tem-
perature data, temperature-compensated 
and repeatable calculations of the acid 
concentration is possible.

The LiquiSonic® controller displays the 
measured values and in the event of devi-
ations from reference values, a signal is 
sent to the control system. The measured 
values are stored in the controller and the 
clear trend view provides a quick overview 
of the process course. Through secure 
remote access options via the network and 
web server, the user can operate the con-
troller from the PC at the workplace or via a 
tablet. The analyser is delivered as a plug 
and play system to guarantee simple and 
fast commissioning. Up to four sensors 
can be connected to one controller, which 
reduces the investment costs for several 
measuring points. n
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