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Un Croguis vaut mieux qu’un long discours
(A picture is worth a thousand words)

Napoleon Bonaparte
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Understanding Chemical Processes
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Under standing Chemical Processes
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The most effective way of communicating information about
a process is through the use of flow diagrams



Under standing Chemical Processes

- -

The most effective way of communicating information about
a process is through the use of flow diagrams

# Block Flow Diagram (BFD)
#® Process Flow Diagram (PFD)
# Piping and Instrumentation Diagram (P & ID)
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Example: Production of Benzene
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Example: Production of Benzene

-

Toluene and hydrogen are converted in a reactor to
produce benzene and methane. The reaction does not go
to completion, and excess toluene is required. The
noncondensable gases are separated and discharged. The
benzene product and the unreacted toluene are then
separated by distillation. The toluene is then recycled back
to the reactor and the benzene removed in the product
stream.
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Example: Production of Benzene

-

Toluene and hydrogen are converted in a reactor to
produce benzene and methane. The reaction does not go
to completion, and excess toluene is required. The
noncondensable gases are separated and discharged. The
benzene product and the unreacted toluene are then
separated by distillation. The toluene is then recycled back
to the reactor and the benzene removed in the product
stream.

Draw the BFD, PFD, and P & ID diagrams for this process.
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Block Flow Diagram (BFD)
- -

Conceptual Flow Diagrams — p.5/11



Block Flow Diagram (BFD)
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Block Flow Process Diagram for the Production of Benzene
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Conventions and Format for BFD
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# Operation shown by blocks
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# Operation shown by blocks

# Major flow lines shown with arrows giving direction of
flow



Conventions and Format for BFD

f # Operation shown by blocks T

# Major flow lines shown with arrows giving direction of
flow

# Flow usually goes from left to right
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Conventions and Format for BFD

-

Operation shown by blocks

Major flow lines shown with arrows giving direction of
flow

Flow usually goes from left to right

Light streams (gases) toward top with heavy streams
(liquids and solids) toward bottom
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Conventions and Format for BFD

-

# Operation shown by blocks

# Major flow lines shown with arrows giving direction of
flow

# Flow usually goes from left to right

# Light streams (gases) toward top with heavy streams
(liquids and solids) toward bottom

# Critical information unigue to process
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Conventions and Format for BFD

-

Operation shown by blocks

Major flow lines shown with arrows giving direction of
flow

Flow usually goes from left to right

Light streams (gases) toward top with heavy streams
(liquids and solids) toward bottom

Critical information unique to process

If ines cross, then the horizontal line Is continuous and
the vertical line is broken
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Conventions and Format for BFD

-

Operation shown by blocks

Major flow lines shown with arrows giving direction of
flow

Flow usually goes from left to right

Light streams (gases) toward top with heavy streams
(liquids and solids) toward bottom

Critical information unique to process

If ines cross, then the horizontal line Is continuous and
the vertical line is broken

Simplified material balance provided
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Process Flow Diagram (PFD)
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Process Flow Diagram (PFD)
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Figure 1.3 Skeleton Process Flow Diagram (PFD) for the Production of Benzene via the Hydrodealkylation of Toluene
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Process Flow Diagram (PFD)

- N

# The location of all the major pieces of equipment in the
process are represented symbolically by icons.



Process Flow Diagram (PFD)
- -

# The location of all the major pieces of equipment in the
process are represented symbolically by icons.

# Each major piece of equipment is identified by a
number. A list of equipment numbers along with a brief
descriptive name of the equipment is printed on top of
the page. More details of the equipment are given in a
separate table (see Table 1.6 and 1.7 in TBWS).
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Process Flow Diagram (PFD)
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# The location of all the major pieces of equipment in the
process are represented symbolically by icons.

# Each major piece of equipment is identified by a
number. A list of equipment numbers along with a brief
descriptive name of the equipment is printed on top of
the page. More details of the equipment are given in a
separate table (see Table 1.6 and 1.7 in TBWS).

# All process flow streams are shown along with a
description of the process conditions and chemical
composition. Typically, this stream description is given
In a separate table (see Table 1.5 in TBWS).
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Process Flow Diagram (PFD)
-

The location of all the major pieces of equipment in the
process are represented symbolically by icons.

Each major piece of equipment is identified by a
number. A list of equipment numbers along with a brief
descriptive name of the equipment is printed on top of
the page. More details of the equipment are given in a
separate table (see Table 1.6 and 1.7 in TBWS).

All process flow streams are shown along with a
description of the process conditions and chemical
composition. Typically, this stream description is given
In a separate table (see Table 1.5 in TBWS).

All utility streams supplied to a major equipment are

shown.
J
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Process Flow Diagrams (PFD)
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The text-book distinguishes between a skeleton PFD and a
PFD. Compare Figures 1.3 and 1.5 for the difference
between the two PFDs.




Process Flow Diagrams (PFD)
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The text-book distinguishes between a skeleton PFD and a
PFD. Compare Figures 1.3 and 1.5 for the difference
between the two PFDs.

In this course, when we say PFD, we mean skeleton PFD.
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Piping & Instrumentation Diagram
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Piping & Instrumentation Diagram

- N

Fuel Gas

4" Sch 40 CS :l

UTILITY CONNECTIONS

. COOLING WATER

. C. W. RETURN

265 PSIA STEAM

. CONDENSATE

. SAMPLE PORT

. CHEMICAL SEWER
VENT TO FLARE

. CLEAR SEWER

VENT TO ATMOSPHERE

&2 Insulated Pipe
CS - carbon steel

12" Sch 10 CS |

L=
Q&

[

T-101 3

i

L o &

3" Schdocs| ~ 7] jrners M das @

O~ DU A WMN0 =

V-104 LE & PR

4" Sch 40 CS |

Benzene

2"8ch40CS

4 j Toluene
- 2" Sch40CS
. o bt ——=—p
' 2* Sch40CS !

| —— -

Conceptual Flow Diagrams — p.10/11




Piping & Instrumentation Diagram
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Based on the information in this diagram:

# Mechanical and civil engineers design and install
pieces of equipment
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Piping & Instrumentation Diagram
fBased on the information in this diagram: T

# Mechanical and civil engineers design and install
pieces of equipment

# Instrument engineers specify, install, and check control
systems
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Piping & Instrumentation Diagram
fBased on the information in this diagram: T

# Mechanical and civil engineers design and install
pieces of equipment

# Instrument engineers specify, install, and check control
systems

# Piping engineers develop plant layout and elevation
drawings
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Piping & Instrumentation Diagram
fBased on the information in this diagram: T

# Mechanical and civil engineers design and install
pieces of equipment

# Instrument engineers specify, install, and check control
systems

# Piping engineers develop plant layout and elevation
drawings

# Project engineers develop plant and construction
schedules
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Piping & Instrumentation Diagram
fBased on the information in this diagram: T

# Mechanical and civil engineers design and install
pieces of equipment

# Instrument engineers specify, install, and check control
systems

# Piping engineers develop plant layout and elevation
drawings

# Project engineers develop plant and construction
schedules

We will talk more about P&IDs in ECH 4323
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