
1

Introduction to Chemical Engineering

Introduction to Chemical Engineering

Chapter 06

Spreadsheets
(Calculating the Cost of the Base)
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6.1 The calculation scheme

Preparation Concentration Preparation Concentration

A 5.0 K 30.0

B 7.5 L 32.5

C 10.0 M 35.0

D 12.5 N 37.5

E 15.0 O 40.0

F 17.5 P 42.5

G 20.0 Q 45.0

H 22.5 R 47.5

I 25.0 S 50.0

J 27.5 T 52.5

Available NaOH solutions from the XYZ company

Price formula depending on NaOH concentration

( )1.4$ / 0.058 0.017NaOHL c= + cNaOH: concentration of NaOH in units of mM
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6.1 The calculation scheme

From chapter 5…

HCl + NaOH → H2O + NaCl
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6.1 The calculation scheme

Several possible strategies for calculations

 Hand-written calculation sheet

 Algebraic cost function

 Computer program

 Spreadsheet
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6.2 Setting up a spreadsheet

Formatting and headings

 In cell C1, enter an overall title “NaOH Costs” and change it to Bold style.

 In cells A2 through F2, put the headings for the columns.

 In cells A3 through F3, enter the appropriate units.

 Use the center-justify tool.

 Adjust some column widths.

 Choose the font and its size (10-point Calibri)

column width column width

A 4 G 1

B 6 H 12

C 6 I 5

D 7 J 3

E 7 K 1

F 7 L 4
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6.2 Setting up a spreadsheet

6.2.1 Setting up the spreadsheet for the acid-neutralization problem
 NaOH concentrations (Column A):

1. In cell A5, enter the lowest concentration (5.0).
2. Set the number format to display one digit to the right of the decimal point.
3. Select A6 and type the formula “=A5+2.5”.
4. Drag the handle from A6 through A24.
5. Put the given information.

 NaOH Flow rate (Column B):
1. Select B5 and type the formula “=I3*I2/A5” (see equation 6.2).
2. Drag the handle from B5 through B24.
3. Select B5 and type a dollar sign ($) in front of the number “=I$3*I$2/A5”
4. Drag the handle from B5 through B24 again.
5. Set comma style and remove decimal points. 
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6.2 Setting up a spreadsheet

6.2.1 Setting up the spreadsheet for the acid-neutralization problem
 NaOH Price (Column C):

1. Select C5 and type the formula “=H$6*A5^J$6+L$6” (see equation 6.1).
2. Drag the handle from C5 through C24.
3. Set the number format to display three digits to the right of the decimal point.
4. Set dollar sign ($) in front of the number.

 NaOH Purchase Cost (Column D):
1. Select D5 and type the formula “=B5*C5”.
2. Drag the handle from D5 through D24.
3. Set comma style and remove decimal points.
4. Set dollar sign ($) in front of the number.

( )1.4$ / 0.058 0.017NaOHL c= +
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6.2 Setting up a spreadsheet

6.2.1 Setting up the spreadsheet for the acid-neutralization problem
 NaOH Pumping Cost (Column E):

1. Select E5 and type the formula “=IF(A5<13,I$9*B5,I$10*5)”.
2. Drag the handle from E5 through E24.
3. Set comma style and remove decimal points.
4. Set dollar sign ($) in front of the number.

 Total Cost (Column F):
1. Select F5 and type the formula “=D5+E5”.

$0.173 / 13
$0.194 / 13

NaOH

NaOH

L for c mM
L for c mM

<
≥

Given NaOH pumping cost

Changeable
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6.3 Graphing

Chart of total cost versus NaOH concentration

25 mM NaOH

If we cannot purchase the 25 mM NaOH…
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6.3 Graphing

Process flow diagram with stream table
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