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The principle of the study is based on the impulse-response concept. The pulse is obtained at the studied
reactor inlet by injection of the radiotracer. The study involved a phosphoric acid production line, consisting
in particular of two digesters (D1 and D2) and four crystallizers (C1 to C4). Technically, the interest of the
study is to establish the residence time distributions to:

• Define mean residence times in the various reactors diagnosed;
• Define the arrival times, at all studied compartments: digesters D1 and D2, crystallizers C1 to C4;
• Identify the flow pattern in each reactor (perfect mixer, piston, … .etc);
• Identify potential process failures (dead volumes, shorts … etc).

The study was conducted in two phases:
- First injection of radiotracer, at the inlet of digester D1;
- Second injection of radiotracer, at the inlet of crystallizer C1.
The radiotracer used is 131I, as liquid Na131I.

The two injections of radiotracer, have established with precision the residence time distributions in the stud-
ied reactors and flow regimes prevailing there. From the response-curves, product arrival times and mean
residence times were also determined.
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