Batch and Continuous Processes & Drugs – Revision Pack (C3)
Batch Process:
In a Batch Process, reactants put in one end and product removed at the other end. Advantages of a batch process include:
· The product is made on demand and on a small scale; fixed amount
· Can be used to make a variety of products as and when they are needed
· Can be stored until needed
· Easy to change product from one to another
Disadvantages of Batch Process include:
· They are labour intensive; reactors need to be filled, emptied and cleaned
· Due to the fact that it is labour intensive, it will have a high cost per tonne
· Time is needed to clean and change production line; time = money
 (
Examples of Batch Processes include the making of drugs and the making of bread in family bakeries. 
)[image: ]                                           [image: ]
Continuous Process:
A continuous process is one in which reactants are fed in one end and a constant stream of products exists form the other. Advantages of a Continuous Process include: 
· It runs 24 hours a day and is only shut down for maintenance of equipment or deep clean
· High level of automation so few staff are needed, making it cheaper per tonne of product.
· Takes less energy to maintain, as long as the process can be kept running
Disadvantages of Continuous Process include:
· High set up costs of factories or chemical plants or factories
· Is NOT efficient if not used constantly
 (
Examples of Continuous Processes include the mass making of daily essentials like bread as well as for well-understood chemical reactions like the Haber process.
)[image: ]                                                         [image: ]

New Drugs:
New drugs have often been extracted from plants and other natural products:
· The plants are crushed to disrupt the cell walls to release the desired product
· Then they are boiled in a suitable solvent to dissolve compounds
· Finally, chromatography is used to identify each individual compound
Sometimes scientists just change an old drug slightly instead of making new drugs.
Chromatography can help check for the presence of other substances, it allows for separation so we can visually see different compounds in the gel.  
Drug Development:
Drug Development is very expensive because:
· Research and testing takes a long time
· There are a lot of labour costs; experts must be employed to do research
· Raw materials are often rare and therefore expensive 
· Raw materials from plants are very hard to extract
· Long-term testing must take place on humans to identify any side effects
· Legislative demands; must be shown to be effective and not harmful
Sharing Information:
Scientists publish findings about new drugs to allow other scientists to test their findings and see if they get the same results. They also publish their results to allow doctors and pharmacists to know about the drug. They may also share their results to show that their drug is safe and to give other scientists a chance to develop it further. 
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6 Aspirin is a medicine used to control pain.

Look at the equations. They show how aspirin can be made.

salicylicacid + ethanoyl chloride —> aspirin  +  hydrogen chloride

CHgOy + GH0C! — CHO, + HCl

Look at the table. It shows some information about the compounds involved in making aspirin.

Gompound | Formuta | Retaive tormula mass

(a) Calculate the atom economy of this reaction.

answer
(b) A company is making a new medicine.
They want the atom economy to be as high as possible.

Explain why.

() Itis difficult to develop and test new medicines so that they are safe to use.

Explain why.

2
[Total: 6]

Turn over
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8 This question is about pharmaceutical drugs.

(a) Morphine is a pharmaceutical drug

Itis a powerful pain killer extracted from poppies.

A pharmacist extracts three samples of morphine, A, B and C, from poppies.

Look at the table. It shows the melting points of pure morphine and samples A, B and C.

morphine sample melting point in °C

pure morphine 250

samplo C 244

Suggest how the pharmacist extracts the morphine from the poppies and explain which
sample, A, B or C, is the most pure.

o
¥ The quality of written communication will be assessed in your answer to this question.
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(b) Aspirin, a commonly used pharmaceutical drug, was originally extracted from willow bark

Aspirin s sold in large quantities at a low price.
Look at the table.

It shows features of batch and continuous processes.

T TN

e | W | |
T N N R

Should aspirin be made by a batch process or a continuous process?

Justity your answer.

Scientists researching new drugs often publish their findings.

Explain why.

2
[Total: 10]

oocnzorz Turn over
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Milk of magnesia is an antacid that helps to relieve indigestion.

Milk of magnesia contains magnesium hydroxide, Mg(OH),.

A pharmaceutical company makes magnesium hydroxide using the
following reaction

MgCl, + 2NaOH —> Mg(OH), + 2NaCl Phillips

The sodium chloride, NaCl, made is a waste product.

Look at the table of relative formula masses.

| Relative formula mass, M, |

I T R
Twon | w

Calculate the atom economy for the manufacture of magnesium hydroxide.

atom economy
John is a scientist working for the pharmaceutical company.
He predicts that he should make 35 of magnesium hydroxide.
He actually makes 21g.

Calculate his percentage yield of magnesium hydroxide.
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() It is important for the pharmaceutical company to have a high atom economy and a high
percentage yield.

Explain why.

2
(d) The pharmaceutical company wants to make a range of flu vaccines as cheaply as possible.
They need to be able to change their production of vaccines depending on:

«  the demand for the vaccines
- the different types of flu each winter.

Look at the information about two possible processes for making flu vaccines.

‘Down time’
Costtomake | o\ o™ Daily

Process 1 tonne of production | _@mountof | itto change
vonie ol | machineis | PIOSWCHON | product made | the product

nul running) be varied? made?

Canthe | Howeasyis

The company decides to use a batch process for making a flu vaccine.

Use information from the table to give reasons for the company’s decision.

2]
[Total: 8]

pree Turn over
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Section C - Module C3

Pharmaceutical drugs or medicines are speciality chemicals.

(a) Pharmaceutical drugs are often made by batch processes rather than continuous processes.

Explain why.

(b) Pharmaceutical drugs often cost a lot of money to make and develop.

One reason s that it takes many years to research and test a new drug.

Explain two other reasons why it is expensive to make and develop a new drug.
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(c) Pharmaceutical drugs need to be tested to make sure they are safe to use.

The research and testing of pharmaceutical drugs may include
«  animal testing
« testing on human volunteers.

The ideas and views of people in society affect the work of scientists.

Suggest how the ideas and views of people in society have changed the way scientists
research and test pharmaceutical drugs.

2
[Total: 5]
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13 Fertilisers and medicines are useful chemicals.

Ammonium sulfate is used as a fertiliser.

fertiliser
contains
ammonium
sulfate

" (NHy);504
L

Ammonium stifate is made by reacting ammonia with dilute sulfuric aci
The ammonia needed for this reaction is made in a continuous process.
This is different to the batch process used to make most medicines.

(a) () A continuous process is used to make ammonia but a batch process is used to make
most medicines.

Explain why.

[21
Itis more expensive to make medicines than itis to make ammonium sulfate fertiliser.

Suggest why.

(b) Alex makes some ammonium sulate in a laboratory.

(i) Alex predicts he should make 8.0g of ammonium sulfate.
He actually makes 6.0g.

Show, by calculation, that his percentage yield of ammonium sulfate is 75%.
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(ii) The companies who make ammonium sullate fertiiser on an industrial scale want as
high a percentage yield as possible.

Explain why.

2]
[Total: 7]
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3.1 (%) scores (2)

i answer incorrect for one mark:

180 x 100 M, of desired products x 100

2165 Sum of M, of all producls

or M, of desired products x 100 180x 100
'sum of M, of all reactants 138+785

M, of desired products 180
sum of M, of al reactants 136+ 785

M, of desired products 180
sum of M, of all products 180+36.5

allow 83 any number of decimal places i
rounded correctly eg 83.141 (2)

but if rounded incorrectly eg 83.140 (1)

any two from:
idea of reduce production of unwanted products / ORA (1)

idea of making the process (more) sustainable (1)

maximise profit (1)

allow to make only wanted products / less
waste product

ignore reduce waste reactants

ignore reduce waste unqualified

ignore references to the environment

ignore unqualified references to cost
allow qualified reference to cost eg it costs
less for raw materials / cost less in
disposing waste

allow help profits
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(c)

any two from:
long timescale for testing / developing (1)

named problem arising from human trials (1)
named problem arising from animal trals (1)
labour costs / labour intensive (1)

have to meet legal requirements (1)

raw materials may be difficult to obtain / expensive (1)

eg difficult to find volunteers / risk involved

eg animals may respond differently to
humans / ethical issues
allow need to use highly qualified staff
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8

(a)

[Level 3]
Candidates apply their knowledge of drug extraction to that
of extraction of morphine from a poppy plant including the
main three steps in the procedure.
and
Candidates fully explain why sample B is the most pure.
Quality of written communication does not impede
communication of the science at this level.

(5 — 6 marks)

[Level 2]
Answer describes part of the procedure for extracting the
morphine from the poppy.
and
Sample B is identified as being the most pure. Quality of
written communication partly impedes communication of
the science at this level.

(3 = 4 marks)

[Level 1]

Answer only refers to two parts of the extraction process
or

identifies B as being most pure with correct reasoning.
Quality of written communication impedes communication
of the science at this level.

(1 =2 marks)
[Level 0]
Insufficient or irrelevant science such as repeating the
question. Answer not worthy of credit.
(0 marks)

6

This question is targeted at C/D

relevant points on testing for purity include
* sample B is the most pure
* because its melting point is closest to pure morphine

explanation of how to extract morphine from the solid
include
« crushing the plant

boiling and dissolving the plant in a solvent or named
solvent / solvent extraction

filtering the mixture / evaporation / distillation
chromatography

some candidates may appreciate that morphine is extracted
from a resin that comes from the plant. This is dried and the
morphine extracted from the solid residue.





image16.png
B721/02 Mark Scheme June 2012

Question Answer Marks Guidance

(b) should be made by a continuous process because 2 answers must be justified
any two from: no mark for just quoting statements from the table

because it is such high demand / commonly used drug (1)

low running costs / low labour cost / not so many people
need to run plant,
makes it cheap (1)

because so much is made,
so high set up costs are not an issue (1)

any two from:
so others can test to see if it works (1)

so others can show it is safe (1)

so others can develop the drug further / modify the drug
1)

lets doctors / patients / pharmacists know about the drug ignore let other people know about the drug

(1)

Total
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Question Answer Marks Guidance
(© high percentage yield: 2
o reduce cost/make more profi/ the answer must be linked to the correct term (i.e. % yield or
idea of increased efficiency eg by not wasting starting atom economy)

materials or idea of producing more useful
productiidea of producing less wase products/ If answer is not clearly linked then max 1 for increased
reducing the need to recycle unreacted reactants (1) efficiency or idea of producing more useful or desired product
orless waste products (1)

high atom economy:
to make the process more sustainable or ‘greener/ reduce amount of waste is not sufficient

idea of increased efficiency or idea of producing more but allow to reduce the amount of waste product
useful productidea of producing less waste products/
o reduce the processing of unwanted products/

to conserve raw materials (1)
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(@ batch process is flexible/can easily change the type of | 2
vaccine made (1)

batch process allows the amount of product made to
be varied (according to demand for vaccine) (1)

Total
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phamaceutical drugs may be wanted on demand /
phamaceutical drugs are not wanted all the year

round / only small amounts of pharmaceutical drugs

are needed / you can make a range of drugs not just one

(1

1

allow batches can be tracked

any two from

more labour intensive / larger workforce (1)

need to have specialised workers / need to have
trained personnel (1)

rare raw materials / starting materials difficult to get
hold of (1)

less automation possible (1)

legislative demands / costs of patents (1)

need to have sterile conditions / need to have a high
purity product produced (1)

ignore any cost related to testing
have to pay workforce or labour costs are not sufficient
allow have to employ scientists

expensive starting materials not sufficient

allow need to do lots of marketing but ignore references to
advertising

any two from

animal rights protesters may make scientists not use
animal testing / people believe that testing of drugs on
animals is cruel (1)

government legislation has banned certain types of
testing / testing on animals is now limited by laws (1)
other scientists have invented testing regimes rather than
to use animals (1)

tisk of bad publicity from accidents to human

volunteers (1)

allow people have a moral or religious objection to animal
testing

allow people think testing on people will ensure drug is
safe

allow computer modelling

allow people do not trust animal testing / testing on
animals may not have same effect as on people

allow too dangerous to test on people ( because it can
have devastating effects)
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Question Answer Marks Guidance
73 [ (a) | () | ammonia is needed in farge amounts / ammonia is 2| allow ammonia needed all year round
needed in high demand / AW (1)

drugs or medicines are made on a relatively small allow demand for drug may be seasonal
scale / easy to switch to making a different drug / drugs
are needed in small amounts / AW (1) allow a batch can be re-called if there s a problem

making drugs is more labour intensive / more allow ora for fertiiser
specialised or qualified workers to make a drug / less. labour costs are high s ot sufficient
automation is possible when making drugs / more more workers is not sufficient
research and testing in drug manufacture
/ raw materials for drug manufacture may be rare or allow idea of need to have careful testing (of batches) / idea
expensive to exiract from plants / legislative demands need to have more quality control

)

percentage yield = —2aLYield 406 4) allow ™ x 100 (1) or $0-075(1)
predicted yield pm 80

but

6.0 0.75x100 (1)
8.0

X100 (2)
No mark for 75%

any two from:
to reduce wasting reactants (1) ignore reduces waste / reduces waste products / waste
materials

to reduce costs / to make more money / to make more to make money is not sufficient / to make a profit is not
profit (1) sufficient / to save money is not sufficient

saves wasting energy (1)
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Question Answer Marks Guidance
4 [ (a) | () | same mass or volume or amount of water 1| ignore same mass of fuel
(in copper can) / same distance between bumer and
copper can / use same burner each time / same ignore use the same equipment
copper can / same size flame or wick (1)

ignore using the same starting temperature

repeat experiment | AW (1) allow compare with results from other students

energy released = 100 x 4.2 x 25/ 10 500 (1) units not needed

10500 + 0.6g = 17500/ energy per gram = 17 500 (1)
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