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| nter-Stage Fractionating Unit

PP-17

PP-17 is asingle-column distillation system designed
to runin either a stand alone mode or attached to a
hydrocracking unit. The main purposeis to fractionate a
multicomponent hydrocarbon mixture into two boiling
ranges. It is designed to operate at atmospheric pressures
which means cuts are made between 80°C and 400°C.
The unit is not computer controlled.

Table 1. PP-17 capabilities at a glance

Maximum temperature 380°C 716°F
Pressure Atmospheric

Feed rate 50 to 500 g/h

Cut Point 80°Ct0400°C 176to 752°F

Design Features

The column isa 1-inch schedule 80 stainless steel
pipe 90 inches long with an ID of 1.049 inches. The
column isfilled with 316 stainless steel 0.24-inch
protruded packing. This packing has more than 1000
holes per square inch which means the column is 94%
free space. The packing consists of small u-shaped metal
sections. The sections are formed such that they cannot
nest and the holes and burrs give a self wetting or
capillary effect that spreadsliquid in thin films over the
packing and holes and results in good contact between gas
and liquid and high separation efficiency. The columnis
equivalent to more than 50 theoretical plates. An
interdistributor is used below the feed inlet to ensure good
liquid distribution. The column support is a stainless steel
cone at the top of the reboiler. There are 6 heating zones:
the reboiler, the overhead, and 4 zones on the column
proper.

The ability to inject nitrogen into the column helps
strip light components from the bottoms and decreases the
hydrocarbon partial pressure in the system. Reflux is
attained by establishing a temperature gradient along the
column, and therefore, the need for external reflux is
eliminated.

The 10-L feed tank can be maintained at 70°C to
improve the pumping of viscous feedstocks. Feedstock is
pumped to the column by a Williams piston pump at rates
between 50 and 500 g/h.

The products are collected in a 10-L vessel
suspended from load cells for online mass balance. The
lighter product receivers are equipped with packed
condensers to condense any heavy vapours back into the
liquid.

If the unit is put online with a hydrocracker then it is
possible to recycle the heavy ends back to the reactor.

Figure 1. PP-17
Stream Analysisand Data Work-up

The products are typically analyzed for density on an
Anton Parr automated densitometer and characterized by
boiling range on a Hewlett Packard 5890 SimDis GC.

The SimDis data obtained are used to calculate the
effective cut point (ECP) and separation index (SI). ECP
isthe temperature at which half of the narrow fraction
around this temperature isin the tops and the other half is
in the bottoms. Sl is a measure of the degree of separation
between two fractions. Sl is defined as the slope of the
SimDis curve at the ECP temperature and is calcul ated
separately for the tops and bottoms.
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