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Process Design for Scale-Up

• �Process development strategies
• �Importance of engineering in PD

Scale-Up – An Overview

• �Role of the Pilot Plant
• �Overview of scale-up issues
• �Technology transfer issues

Batch Reactors

• �Typical plant operations and equipment
• �Characteristics of batch operations
• �Course Outline - continued

Raw Materials

• �Raw material and route selection
• �Large-scale charging methods and issues

Temperature Control

• �Large scale temperature control
• �Heat transfer in batch reactors
• �Controlling exothermic reactions

Following Reaction Progress

• �Reaction endpoint determination
• �Sampling methods / issues
• �On-line analytical techniques

Agitation and Mixing

• �Large scale mixing equipment
• �Mixing limited reaction
• �Mixing scale-up / scale-down

Quench & Work-Up

• �Liquid-liquid extractions
• �Phase continuity issues and emulsions

Distillation & Stripping

• �Differential distillation
• �Azeotropes and solvent exchange

Crystallization and Precipitation

• �Basic principles / yield estimation
• �Controlling supersaturation
• �Scale-up issues

Product Isolation and Drying

• �Large-scale solid-liquid separations
• �Filtration and drying equipment
• �Filtration and drying modeling

Process Hazards and Safety Assessment

• �Common hazards in large-scale processing
• �Process hazard assessments and evaluations

Course Introduction 
Operating a commercially viable chemical process requires a good chemical synthesis to start with, but is 
also subject to the interplay of a myriad of important physical phenomena – heat transfer, mass transfer, 
fluid flow, etc. which are traditionally the realm of the chemical engineer. An understanding of these scale-up 
phenomena is crucial for the laboratory development of processes that will scale successfully. 

This course presents an overview of these issues and examines their impact on process operation in the pilot 
plant and beyond, including scale-up considerations for route selection, raw material charging, reaction steps, 
workup, crystallization, product isolation, drying, etc. Common bench techniques for each of these steps are 
contrasted to the safety and operability criteria for successful pilot plant operation. Numerous examples and 
case histories are presented, along with tips and techniques for operators and experimenters. Heavy emphasis 
is placed on process safety.

An underlying goal of the course is improving communication and mutual understanding between 
development team members of different backgrounds; thus, the course is appropriate for synthetic chemists, 
process development chemists, and process engineers with limited pilot plant experience, who wish to learn 
more about the potential pitfalls of scale-up in process development. The course complements the more 
chemistry-focused Scientific Update course “Chemical Development and Scale-Up in the Fine Chemical and 
Pharmaceutical Industries”.

Course Outline

Course Objectives 
To teach the practical aspects of designing a 
scaleable fine-chemical batch process and 
successfully implementing it at the kilo-lab 
and pilot plant scale, through an examination 
of the effects of large-scale operating methods 
and equipment limitations on process safety, 
operability, yield, selectivity and product quality.

Fee
£1175.00 including lunch & refreshments, the 
course dinner on Wednesday 15 September and 
the comprehensive course manual.

As part of the registration fee of 
this course, each participant will 
receive a copy of The Pilot Plant 
Real Book – A Unique Handbook 
for the Chemical Process Industry, 
authored by Mr. McConville.



Venue
Marriott Montréal Château Champlain
1 Place du Canada 
Montréal, Quebec H3B 4C9
Canada 
Tel: +1 514 878 9000    Fax: +1 514 878 6777 
www.marriottchateauchamplain.com

The Marriott Château Champlain is conveniently situated in the heart of Montreal, adjacent to the Molson 
Centre and connected, by an underground passage, to the underground city and subway system. It is close 
to Old Montreal and just a couple of minutes walk from the central train station. All rooms have high speed 
internet access and the hotel offers a fully equipped health club and an indoor pool. The hotel offers a 
shuttle service to the airport. The Hotel is 14km from Montreal’s –Trudeau (formerly Dorval) Airport.

A limited number of rooms have been reserved at the hotel for the special rate of CAD$209+ taxes per night. 
Further instructions for reserving accommodation will be sent to you when you register.

General Information
The course begins with registration at 8.45am on Wednesday 15 September and finishes at approximately 
12.30pm on Friday 17 September .

The organisers reserve the right to change the published programme of events and course content as 
circumstances dictate.

Who Should Attend?
This course has been designed for synthetic 
chemists, process development chemists and 
process engineers in the pharmaceutical and 
fine chemical industries with limited pilot plant 
experience, who wish to learn more about the 
potential pitfalls of process scale-up and ways to 
avoid them.

Upon Completion of the course, 
participants will be better 
equipped to:
Assess process safety and scaleability

Identify process operations that may be 
problematic on scale-up

Design processes that will minimize or avoid 
scale-up issues

Select operating methods and equipment for 
effective scale-up

Calculate heat removal rates and safe rates of 
addition of reagents

Determine mixing requirements for scale-up

Design crystallizations which can be 
successfully operated at scale

Predict the filterability of solid products upon 
scale-up

Minimize the effects of scale-up on yield, 
selectivity and product purity
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“

... excellent slides, excellent speaker ...

Tutor
Francis X. McConville holds a B.Sc. degree in Chemistry and M.Sc. degrees in both 
Chemical Engineering and Biotechnology from Worcester Polytechnic Institute in 
Massachusetts.  He offers over 26 years of experience in the chemical and related 
industries, including stints at the esteemed Worcester Foundation for Experimental Biology 
and at New England Renewable Fuels, where he was involved in such varied projects as oil 
recovery and biomass conversion.

He also spent 14 years at Sepracor, Inc. in the U.S. as a pharmaceutical process development engineer.  
His duties there included the design and operation of the company’s kilo-labs, as well as the scale-up and 
transfer of many proprietary processes to pilot and manufacturing sites in Taiwan, Japan, England, Scotland, 
and Canada. He has been closely involved in the development and optimization of processes based on a 
variety of technologies including selective biocatalysis, fermentation, ultrafiltration, asymmetric crystallization 
and asymmetric synthesis.

For six years Mr. McConville has successfully operated his own consulting firm, FXM Engineering & Design, in 
Massachusetts. He is also affiliated with Impact Technology Consultants, Inc. of Lincoln, Massachusetts as a 
senior consultant and technology specialist. 

Mr. McConville is perhaps best known as the author of the popular manual for process development personnel 
entitled “The Pilot Plant Real Book – A Unique Handbook for the Chemical Process Industry”. This highly 
practical handbook has garnered praise from readers in the fine chemical and pharmaceutical industries 
worldwide. Interested readers can learn more about the book at www.pprbook.com
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Scientific Update Training  | Course Registration

15 - 17 September 2010  |  The Marriott Montréal Château Champlain Hotel, Montréal, Canada

Attendees

Register 2 
attendees and  

SAVE 5%
Register 3 or more 

attendees and  
SAVE 15%

  @ £1175.00 (Please copy this fom for additional delegates)

Terms and Conditions of Business
Payments ALL PAYMENTS MUST BE RECEIVED BEFORE THE EVENT DATE. Confirmation of your registration will be supplied by fax or e-mail 
and your invoice will be sent to you by post. 
Discounts* Complete the details for either two or three delegates and your discount will automatically be applied. This offer only applies 
where all  delegates are booked simultaneously and at the same billing address. Attendee names can be substituted at any time prior to the 
event date, but please notify us as soon as possible.  If you have a Promotional Code (from an advertisement or email) please enter it here.
Security Number*** This is the last three digits of the number on the signature strip on the BACK of the credit card. For American Express 
customers, this is the four digit number printed to the right of the main card number on the FRONT of the card.
Substitutions/Cancellations Should you be unable to attend and cancel in writing no later than 28 days prior to each event date, Scientific 
Update will refund your registration less £300 processing fee. It is regretted that after this date refunds are not possible. Substitutions can be 
made at any time.
For late applications please register on line at www.scientificupdate.co.uk or fax the completed registration form, including credit card 
payment information. 
Venue/Accommodation You will be sent details of how to reserve your accommodation with your event confirmation details.
Change of Details If the details on the envelope are incorrect or if you do not wish to receive any further information from us, please contact 
us on +44 (0) 1435 873062. As all literature is mailed at least three months in advance, you may experience a delay in the changing of your 
details.
Data Protection The personal information on this form may be used by Scientific Update for marketing purposes.
If you do NOT wish this information to be disclosed to any third parties, please tick this box. �


