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I.  Course Description in ABET Format

CHEMICAL ENGINEERING DEPARTMENT
CHEG 1102-P01: Introduction to CHEG Lab

Course number and name: CHEG 1102-P01: Introduction to CHEG Lab

Credits and contact hours: 1 credit hours; 3 contact hours

Instructor’s or course

coordinator’s name: Dr. Sheena M. Reeves

Text book: Title: N/A

Author:

Publisher, Year & Edition:

1. “Spreadsheet Tools for Engineers Using Excel Including Excel
2002 by Byron S. Gottfried, McGraw Hill (Boston, 2003), ISBN 0-
07-248068-8

2. “Basic Principles and Calculations in Chemical Engineering” by
David Himmelblau, 7th Edition (2003), Prentice Hall, ISBN 978-0-
131-40634-6

a. Other Supplemental material

Specific course information

Introduction to the field of engineering, industries, careers, and
the curriculum. Basic engineering terms, concepts, calculations

a. Brief description of the content of
the course (catalog description)

problem solving skills, ethics, and computer applications.

b. Prerequisites or

Co-requisites

Freshman standing in the Chemical Engineering major.

c. *Indicate whether a required,
elective, or selected elective (as per
definition provided) course in the
program

Required

Specific goals for the course

Students will be able to :

a. specific outcomes of instruction

1. identify, sketch, or discuss concepts associated with chemical
engineering.

2. formulate fundamental chemical engineering concepts such as
mass, mole, composition, density and molecular weight.

3 solve fundamental chemical engineering problems using
engineering problem solving strategies and computer applications
software.

b. Explicitly indicate which of the
student outcomes listed in Criterion
3 or any other outcomes are
addressed by the course.

This course addresses:

Outcome D1

Ability to identify, formulate, and solve fundamental
engineering problems by applying principles of engineering,
science, and mathematics.




Brief list of topics to be covered Introduction to CHEG (3)

Microsoft Excel Basics (6)
Creating/Maintaining a Course Binder  (4)
Introduction to Matlab (6)
Ethics in Engineering (3)
Conversions )
Preventing Plagiarism Presentation (3)
CHEG Processes 9)
Visio (6)

Course Outcome 1: This outcome is the same as departmental outcome D1.
Students will have an ability to identify, formulate, and solve fundamental engineering problems by
applying principles of engineering, science, and mathematics.

The three performance criteria used to assess this outcome consist of
1. Ability to identify, sketch, or discuss concepts associated with chemical engineering.
Students are able to:

0] Discuss or present the role of engineers in society, career opportunities, career paths, job
environment, and performance expectations.

(i) Discuss the ethical and professional responsibilities of chemical engineers.

(iii) Describe the different chemical processes and how the processes operate.

(iv) Effectively communicate ideas using both oral and written communications while avoiding
dishonesty and plagiarism.

(v) Prepare a simple report discussing in class experiments.

(vi) Create a process flow diagram, flow chart, or Gantt chart using Visio.

2. Ability to formulate fundamental chemical engineering concepts such as mass, mole, composition,
density and molecular weight.
Given a problem, the student is able to:

(i) Perform unit conversions given a conversion table.

(if) Convert a given value from mass to moles or moles to mass using molecular weight.

(iii) Write values using the correct number of significant figures.

(iv) Depict a number using scientific notation.

3. Ability to solve fundamental chemical engineering problems using engineering problem solving
strategies and computer applications software.
Given a problem, the student is able to:
(i) Input formulas and perform calculations using Excel or Matlab.
(if) Calculate mass fractions or mole fractions given mass/mole amounts.
(iii) Determine an unknown species through a hands-on density calculation based on measured mass and
volume.




Il ASSESSMENT RESULTS FOR CURRENT AND PAST FOUR
ASSESSMENT PERIODS

Program Outcomes Assessed in this course

Outcome D1:  An ability to identify, formulate, and solve fundamental engineering problems by
applying principles of engineering, science, and mathematics.

Assessment Summary of Class Semester Averages for Outcomes:
Fall 2019 — Fall 2021

Outcomes D1
Semester Semester Class Average (%)
Fall 2021 79.9
Spring 2021 80.5
Fall 2020 78.5
Fall 2019 77.8
Comments on Data Th class average o similar to the previous years.

*Expected Semester Class Average = 75%




End of Semester Course Assessment Reports
FALL 2021 and Last Three Assessment Periods.

Each summary contains the following Information

. Performance Statistics

e Total number of students in class

e The class average performance (stated as %) in each course outcome assessed
in this class and the two previous times course was assessed.

e The acceptable class average for the class in each outcome area as set by your
Department.

e Percentage of students who scored below the expected average in each
outcome.

. Implementation Summary

e Brief summary of plans implemented during the semester based on last
assessment report

. Perceived Problems

e Instructor’s critical evaluation of perceived problems that affected students’
performance. Realistic problems should be identified throughout the semester
and summarized in this section of the report.

. New Plans for Addressing Problems

e Instructor’s plans for addressing the perceived problems the next time the
class is taught. These should be specific enough for another instructor to
implement. Most of these should be things that, you, the instructor can
Implement to help students to improve. Be creative.

. Overall Trend over last three assessment periods

e Instructors summary of overall performance trend for each outcome
measured over the last three periods.

. Were Expectations Met?

e Answer YES if the class average was above the expected average and the
stated percentage of students scored at or above the expected average, else
answer NO.



Table 2.1 END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
CHEG 1102-P01 INTRO CHEMICAL ENGINEERING LAB: FALL 2021 SEMESTER

Report Prepared by: Dr. Sheena M. Reeves Report Date: December 19, 2021
Outcome D1.1 Outcome D1.2 Outcome D1.3 Outcome D1
~ |Number of | Apility to identify, sketch, or Ability to formulate Ability to solve fundamental | Ability to identify, formulate,
Semester Analysis | Students | discuss concepts associated with fundamental chemical chemical engineering and solve fundamental
Type chemical engineering. engineering concepts such as problems using engineering engineering problems by
mass, mole, composition, problem solving strategies and applying principles of
density and molecular weight. computer applications engineering, science, and
software. mathematics.
Expected [  Expected % Students Expected Expected % Expected | Expected % Students || Expected | Expected % Students
Class Percent of Class meeting Class Percent of [ Class Students Class Percent of | Class meeting Class Percent of Class meeting
Average | students at or | Average Expected Average students at | Average | meeting Average | studentsat | Average | Expected || Average [ studentsat| Average Expected
above Average or above Expected or above Average or above Average
average averz&‘ ; Averaﬁe average aver;&e
Fall 2021 Direct 17 75 70 89.8| 88.2 75 70 739|647 | 75 70 |76.1] 706 | 75 70 [ 79.9| 70.6
Spring 2021 Direct 9 75 70 78.8| 68.2 75 70 180.0| 714 | 75 70 196.7]1100.0f 75 70 [ 805 75.0
Fall 2020 Direct 11 75 70 83.1| 81.8 75 70 795636 | 75 70 |73.0] 545 | 75 70 | 785 | 63.6
Fall 2019 Direct 9 75 70 79.6 | 66.7 75 70 |76.8]556 | 75 70 |77.8] 66.7 | 75 70 | 77.8 | 66.7
Items implemented Offer hours were better; | Lab assignments returned. Students were encouraged to|Overall, implementation had
Implementation |from previous report  |however, student participation submit assignments and were | great results for the students who
Summary or af_ter n_]eeting weaned as the  semester given several reminders at the | participated in class.
previous Instructor progressed. beginning and end of class.
Perceived problems |Students were assigned video |Like the previous year, Overall, students did a poor | The online learning platform
are directly related to | presentations for this students had trouble job in creating lab reports. | limits the ability to gauge
Perceived the PC and the sub |outcome. A few students did | performing the simple student understanding (blank
Problems items under them | not follow the directions given |calculations for molecular screens). Assignments are the
for the video. weight, composition, mass, only measurement tool for
and moles. making adjustments.
The instructor should givea |The previous plan for more|Such the course contains All plans are mentioned in the
Plans for address |similar, smaller assignment lab assignments was not fully | mostly inexperienced sub-outcomes.
Plans for specific measures to |earlier in the semester such as |implemented due to restraints | freshman, the instructor
Addressing address PC and their |an introductory video so that |in class location away from|should provide more
Problems sub areas students are accustom to primary building. The | detailed instructions and
using the platform. instructor should fight for a|possibly a template for the
better class location for|students to follow.

experimenting.

Overall Trend
over Periods

Ascertain if there
were improvements
over previous

Student performance was greater
than the previous years.

Student performance decreased for
this term with both measurements
decreasing since last semester.

Both measurements were above
the expected average. The values
from Spring 2021 were from a
different type of assignment.

Student overall performance is
similar over the investigation period.
However, the percent expected
dropped since last spring but

semesters improved from last fall.
Were Class Average >75%
Expectations |and >70% of Students YES NO YES YES
Met? Performed at or

Above Expected
Average.




Table 2.2 END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
CHEG 1021-Y01 INTRO CHEMICAL ENGINEERING LAB: Spring 2021 SEMESTER

Report Prepared by: Dr. Sheena M. Reeves Report Date: May 21, 2021
Outcome D1.1 Outcome D1.2 Outcome D1.3 Outcome D1
~ |Number of | Apility to identify, sketch, or Ability to formulate Ability to solve fundamental | Ability to identify, formulate,
Analysis | Students | discuss concepts associated with fundamental chemical chemical engineering and solve fundamental
Semester Tvoe . o . . S M
yp chemical engineering. engineering concepts such as problems using engineering engineering problems by
mass, mole, composition, problem solving strategies and applying principles of
density and molecular weight. computer applications engineering, science, and
software. mathematics.
Expected [  Expected % Students Expected Expected % Expected | Expected % Students || Expected | Expected % Students
Class Percent of Class meeting Class Percent of [ Class Students Class Percent of | Class meeting Class Percent of Class meeting
Average | students at or | Average Expected Average students at | Average | meeting Average | studentsat | Average | Expected || Average [ studentsat| Average Expected
above Average or above Expected or above Average or above Average
average averz&‘ ; Averaﬁe average aver;&e
Spring 2021 Direct 9 75 70 78.8| 68.2 75 70 180.0| 714 | 75 70 196.7[100.0f 75 70 [ 805 75.0
Fall 2020 Direct 11 75 70 83.1| 81.8 75 70 |795[636 | 75 70 |73.0| 545 75 70 | 785 | 63.6
Fall 2019 Direct 9 75 70 79.6 | 66.7 75 70 |76.8]55.6 | 75 70 |77.8] 66.7 75 70 | 77.8 | 66.7
Items implemented This plan was not implemented | This plan was not implemented | The students were given|The implemented measures

Implementation

from previous report

as class attendance could not be

due to the cyber-attack and

several real life examples to

were easier to achieve in the

Summary or after meeting enforced for HYBRID courses. |winter storm which disturbed |follow throughout the courses. ||online learning platform. The
previous instructor Instead, students were | lectures. More time was allotted | The examples lead to more in|measures will continue in the
encouraged to attend the CHEG [to review material already | class discussions. future.
seminar series. covered in the course.
Perceived problems |Some students were unsure of | Students had trouble Students did not submit the | The online learning platform
are directly related to | methods as they did not performing the simple assignment. Students who limits the ability to gauge
Perceived the PC and the sub |attend live Zoom classes and | calculations for molecular attempted the assignment student understanding (blank
Problems items under them | did not ask questions about weight, composition, mass, performed well. screens). Assignments are the
uncertain areas. and moles. only measurement tool for
making adjustments.
The move back to in person | The plan for this problem is to| The move to in person All plans are mentioned in the
Plans for address |learning will remove this bring back the lab-type |learning will fix this issue as | sub-outcomes.
Plans for specific measures to |hindrance as students will assignments and Excel | there was no true
Addressing address PC and their |have better access to one-on- |assignments for these [ mechanism to track students
Problems sub areas one office hours and will be | calculations. online.

more likely to ask questions in
class.

Overall Trend
over Periods

Ascertain if there
were improvements
over previous

Student performance was less than
the previous year.

Student performance increased for
this term with the class average
above the expected for the third
straight year.

Both measurements were above
the expected average.

Student overall performance is
similar over the investigation period.
However, both measurements were
met this period.

semesters
Were Class Average >75%
Expectations and >70% of Students NO YES YES YES
Met? Performed at or

Above Expected
Average.




Table 2.3 END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
CHEG 1021-Y01 INTRO CHEMICAL ENGINEERING LAB: FALL 2020 SEMESTER

Report Prepared by: Dr. Sheena M. Reeves Report Date: December 18, 2020
Outcome D1.1 Outcome D1.2 Outcome D1.3 Outcome D1
~ |Number of | Apility to identify, sketch, or Ability to formulate Ability to solve fundamental | Ability to identify, formulate,
Semester Analysis | Students | discuss concepts associated with fundamental chemical chemical engineering and solve fundamental
Type chemical engineering. engineering concepts such as problems using engineering engineering problems by
mass, mole, composition, problem solving strategies and applying principles of
density and molecular weight. computer applications engineering, science, and
software. mathematics.
Expected [  Expected % Students Expected Expected % Expected | Expected % Students || Expected | Expected % Students
Class Percent of Class meeting Class Percent of [ Class Students Class Percent of | Class meeting Class Percent of Class meeting
Average | students at or | Average Expected Average students at | Average | meeting Average | studentsat | Average | Expected || Average [ studentsat| Average Expected
above Average or above Expected or above Average or above Average
average averz&‘ ; Averaﬁe average avera&e
Fall 2020 Direct 11 75 70 83.1| 81.8 75 70 |795[636 | 75 70 |73.0] 545 | 75 70 | 785 | 63.6
Fall 2019 Direct 9 75 70 79.6 | 66.7 75 70 |76.8]55.6 | 75 70 |77.8] 66.7 | 75 70 | 77.8 | 66.7
Fall 2018 Direct 75 70 75 70 75 70 75 70
Items implemented A recitation in Professionalism | Additional examples and lab|A final exam review video was| The online learning platform
Implementation |from previous report  |is now required for all incoming |assignments were introduced | created for students to review. |[made it difficult to fully
Summary or after meeting engineering freshman students.|that covered the differences implement  the  previously
previous instructor This new addition is managed |between mass and molecular proposed plans.
through the  College  of |weight.
Engineering.
Perceived problems |Students performed quite well | Students forgot the Students did not understand | The online learning platform
are directly related to |in this area. The biggest terminology for the final how to perform unit limits the ability to gauge
Perceived the PC and the sub | hindrance was a lack of exam and could not make the |conversions properly. student understanding (blank
Problems items under them | attendance in the live class calculations. Students forgot screens). Assignments are the
sessions. the formula taught earlier in only measurement tool for
the course. making adjustments.
The plan for this area is to The plan for this problem is to| The plan for addressing this [ All plans are mentioned in the
Plans for address |award attendance points if the |introduce  rearrange  the|issue is to incorporate more |sub-outcomes.
Plans for specific measures to | Zoom meetings continue into | lecture order in the course and | examples into this course
Addressing address PC and their |the future. add more calculations towards | and to highlight this area in
Problems sub areas the end of the semester. the new CHEG 1022

Computations course.

Overall Trend
over Periods

Ascertain if there
were improvements
over previous

Student performance will
significantly higher during this
investigation period with both
measurements exceeding the

Student performance increased for
this term with the class average
above the expected for the second
straight year.

Both measurements were below
the expected average and was less
than last year’s values.

Student overall performance is
similar over the investigation period.

semesters expected average.
Were Class Average >75%
Expectations |and >70% of Students YES NO NO NO
Met? Performed at or

Above Expected
Average.




Table 2.4 END OF SEMESTER COURSE OUTCOME ASSESSMENT REPORT
CHEG 1021: INTRO CHEMICAL ENGINEERING LAB: FALL 2019 SEMESTER

Report Prepared by: Dr. Sheena M. Reeves

Report Date:

December 20, 2019

Outcome D1.1 Outcome D1.2 Outcome D1.3 Outcome D1
| Number of | Apility to identify, sketch, or Ability to formulate Ability to solve fundamental | Ability to identify, formulate,
Semester Analysis | Students | giscuss concepts associated with fundamental chemical chemical engineering and solve fundamental
Type chemical engineering. engineering concepts such as | problems using engineering engineering problems by
mass, mole, composition, problem solving strategies and applying principles of
density and molecular weight. computer applications engineering, science, and
software. mathematics.
Expected Expected % Students Expected Expected % Expected | Expected % Students || Expected | Expected % Students
Class Percent of Class meeting Class Percent of Class Students Class Percent of Class meeting Class Percent of Class meeting
Average | students ator [ Average Expected Average students at | Average | meeting Average | studentsat [ Average | Expected Average | studentsat | Average Expected
above Average or above Expected or above Average or above Average
average average Average average average
Fall 2019 Direct 9 75 70 79.6 | 66.7 75 70 |76.8|556 | 75 70 |77.8] 66.7 75 70 | 77.8 ] 66.7
Fall 2018 Direct 75 70 75 70 75 70 75 70
Fall 2017 Direct 75 70 75 70 75 70 75 70
Items implemented N/A
Implementation |from previous report
Summary or after meeting
previous instructor
Perceived problems |Lack of participation by half |Students would confuse mass | Students did not properly | The biggest issue were the
are directly related to | of the students. with molecular weight or prepare for the final exam | students who did not complete
Perceived the PC and the sub molar mass. and did not recall simple homework assignments and
Problems items under them discussions from class. missed a few class days.
The plan for this area is to The plan for this problem is to | The plan for addressing this | All plans are mentioned in the
Plans for address  |introduce a lecture on introduce more visible | issue is to incorporate a sub-outcomes.
Plans for specific measures to |professionalism and how examples of mass amount vs. | better exam review time for
Addressing address PC and their |performance in class molar mass and to include it in | the Wednesday section of the
Problems sub areas represents a level of an in-class assignment. course.

professionalism.

Overall Trend
over Periods

Ascertain if there
were improvements
over previous

This is the first time this sub-
outcome was measured. The class
average was above expected while
the second measurement was below

This is the first time this sub-
outcome was measured. The class
average was above expected while
the second measurement was below

This is the first time this sub-
outcome was measured. The class
average was above expected while
the second measurement was

This is the first time this outcome
was measured. The class average
was above expected while the
second measurement was below the

semesters the expected value. the expected value. below the expected value. expected value.
Were Class Average >75%
Expectations | and >70% of Students NO NO NO NO
Met? Performed at or

Above Expected
Average.




CHEG 1102-P01: INTRO. TO CHEG LAB
FALL 2021 SEMESTER

Title of Assignment: PROCESS PRESENTATION

TOPICS COVERED IN PROCESS PRESENTATION

PROCESS PRESENTATION covered the following topics:

Reporting
Plagiarism
Processes

Process Equipment
Flow Charts
Microsoft Visio

ok wnE



Process Video Guidelines and Information

Chemical Process Presentation Guidelines

The understanding of processes is an important aspect of chemical
engineering because process flow diagrams help technicians and
engineers decipher potential problems. This knowledge will assist chemical
engineering students as they progress through the curriculum.

For this assignment, each student is required to create a 12 — 15 minute
video detailing how certain food/chemical additives are made or
processed. All video links must be uploaded to eCourses by midnight on
Sunday, November 21st, 2021. You must also include a PDF file of your
presentation slides. You may record your videos in Zoom or Studio. You
must have your cameras on during your recording.

Each presentation should follow these guidelines:
. Have no more than 15 slides with at least 18 pt. font size.
1. Discuss the food additive that is being produced
1. Who created it?
2. Why it is important?
3. What is its primary usage?
2. How much of the compound is produced in the US? In the
World?
. Cite the original source of all information and images on each
slide.
. Contain summarizing points and not copied paragraphs from the
internet.
. Contain a Visio process flow diagram created by the student
(upload Visio file to the link on eCourses).
1. Discuss each step of the process including process units and
products.
2. Easy to follow the steps in the diagram.

NOTE: YOUR PRESENTATIONS WILL BE USED TO CREATE T/F
QUESTIONS FOR THE FINAL EXAM. YOUR CLASSMATES ARE
COUNTING ON YOU!



DEPARTMENT OF CHEMICAL ENGINEERING

CHEG 1102: Intro. To CHEG LAB
FALL 2021 SEMESTER

Process Presentation Grading Rubric
Student Name:

Points
Received
Points
Competency Area Assigned
Effectively communicate ideas using both oral and written communications 50
while avoiding dishonesty and plagiarism.
Has no more than 15 slides with at least 18 point font 5
Presentation is about 12-15 minutes long and submitted on time 5
Provides citation of information and images on each slide 10
Does not contain information copied directly from online sources (paraphrases) 10
Shides are well prepared and are effective m helping audience to understand. 10
Speaks professionally with confidence and using correct grammar. 10
Describe the different chemical processes and how the processes operate. 50
Discusses the compound or material being produced: who created the compound 10
Discusses the importance of the material 15
Discusses the annual production of the material in US/world 15
Economic, societal and environmental considerations 10
Create a process flow diagram, flow chart, or Gantt chart using Visio. 50
Carefully explains each steps of the process 25
Presentation contains a Visio created diagram: easy to read and makes sense. 25
TOTAL POINTS 150




ABOVE AVERAGE



DEPARTMENT OF CHEMICAL ENGINEERING

CHEG 1021: Intro. To CHEG LAB
FALL 2021 SEMESTER

Process Presentation Grading Rubric

Student: KP F“ h

M o / 74 )lz)/ Points
Peings Received
Competency Area Assigned
Effectively communicate ideas using both oral and written 50 2
communications while avoiding dishonesty and plagiarism. 98
Has no more than 15 slides with at least 18 point font 5 5
Presentation is about 12-15 minutes long and submitted on time 5 g
Provides citation of information and images on each slide 10 8
Does not contain information copied directly from online sources
10 ’
(paraphrases) ?‘
Slides are well prepared and are effective in helping audience to understand. 10 /O
Speaks professionally with confidence and using correct grammar. 10 /O
Describe the different chemical processes and how the processes operate. 50 S
&
Discusses the compound or material being produced; who created the "
compound /O
Discusses the importance of the material 15 ) gr-
Discusses the annual production of the material in US/world 15 / s
Economic, societal and environmental considerations 10 /0
Create a process flow diagram, flow chart, or Gantt chart using Visio. 50 Sy
Carefully explains each steps of the process 25 2
Presentation contains a Visio created diagram; easy to read and makes sense. 25 2 5
TOTAL POINTS 150
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The process of
making Maltitol

Production plant and parked Maltitol

What is maltitol ?

« Maltitol is a sugar alcohol (a polyol) used as a
sugar substitute. It has 75-90% of the
sweetness of sucrose (table sugar) and nearly
identical properties, except for browning.




Maltitol » Structural formula of Maltitol '
compound
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Raw material

+ Starch: Corn, wheat, potato or rice

Starch processing implies hydrolysis, i.e. partial or
total splitting of the long starch molecules into
smaller fragments by chemical or enzymatic
processes, purification, concentration and other
unit operations for obtaining the required
sweetener product

Liquefaction

» The first process step in a sweetener plant is the
liguefaction. It comprises a gelatinisation of the
starch molecules, facilitating the break-down
into smaller molecular fragments. This effect is
today mainly obtained by adding enzymes to the
starch slurry prior to heat treatment with direct
steam injection and by means of reactors to
ensure correct reaction conditions.



Saccharification

» This is a further enzymatic hydrolysis of the
liquefied starch product. The process requires
equipment for pH and temperature adjustment
and holding tanks for obtaining the required
degree of saccharification (i.e. the wanted
degree of hydrolysis). Lower degrees of
hydrolysis is achieved by inactivation of the
enzymes after a certain reaction time.

Filtration of Insoluble
Components

= Vacuum Filtration

A rotary vacuum drum filter with a precoat layer of
diatomaceous earth or similar filter aid is normally used.
Insoluble protein and solid impurities are removed during this
filtration.

+« Membrane Filtration

The system is based on the cross-flow principle. Using
ceramic or polymer membranes of very small pore size. It
can be used as an alternative to the traditional precoat
vacuum filtration. The advantages include the non-necessity
of precoat material and a better-refined substrate.




Carbon Treatment

» Activated carbon adsorbs colour, proteins and
other undesired components from the
hydrolysate. The powdered carbon is added to
the hydrolysate by a dust tight metering system,
and the spent carbon is retained in a vertical
candle filter.

» The alternative is a granulated carbon treatment
system. The hydrolysate passes through a fixed
bed column of granulated carbon. After
exhaustion, the carbon can be regenerated.

lon Exchange

 After the protein filtration and carbon treatment,
further refining is achieved by ion exchange. Cations,
anions, amino acids and a number of colouring
substances are thereby removed. The system is
designed with respect to the product to be produced
and involves fixed bed columns filled with cation and
anion resins. Single pass, double pass and/or mixed
bed solutions can be used. When exhausted, the
resin beds are regenerated in-situ with hydrochloric
acid and sodium hydroxide. The total operation can
be controlled automatically.




Concentration by Evaporation

= This raises the solids content of the hydrolysate. Single or multi-effect falling
film or plate evaporators are used, applying either thermal or mechanical
Vapour re-compression.

+ [f the final product is malto-dextrin or glucose syrup solids, the hydrolysate is
concentrated to a DS content suitable for spray drying.

= If the final product is glucose, maltose or liquid dextrose syrup, refining is
followed by evaporation to the desired DS content (Dry Substance, expressed
in %). DS in syrups is typically 70-80%.

= If the final product is dextrose monchydrate, anhydrous dextrose, fructose
syrup or sorbitol the hydrolysate is concentrated to the required DS content
for further processing

Crystallization

» Cooling crystallization is used for the production
of dextrose monohydrate. The crystallizers can
be of vertical or horizontal designs, equipped
with agitators and cooling facilities.

» For anhydrous dextrose an automatically
controlled vacuum crystallizer is used as a
second crystallization step.




Isomerization

+ This is a process for converting glucose into
fructose thereby increasing the sweetness of
the product. The fixed bed iso-columns
containing the immobilized isomerization enzyme
are operated at conditions selected to achieve
the specified isomerization.

Fractionation

» To increase the fructose content of the
isomerized dextrose syrup a chromatographic
separation of fructose and dextrose must be
carried out. The solution of dextrose and
fructose passes through a column filled with a
special resin, separating the solution into a
fructose fraction and a dextrose fraction.




Hydrogenation

+ Maltitol and other polyols are produced by
catalytic hydrogenation of a refined dextrose
hydrolysate using special reactors designed for
high pressure and temperature operation. The
reactors are equipped with heating/cooling
facilities, and an effective agitating system.

Fluid Bed and
Spray Drying

« This involves the passing of air through a
bed of particles so that a state of
fluidization occurs. Fluid bed dryers are
selected, being best capable of handling
the particulate structure of crystalline
sweetener products

+ One of the most important continuous
drying techniques for converting liquid
sweetener formulations into powders.
The feed is atomized into droplets, which
are directed into a controlled flow of hot
air. Particles are formed as moisture
evaporates from each droplet, and the
dried product is discharged from the
drying chamber.




Uses of maltitols

» Used as a sugar substitute- it does not have the
same cooling affect as other sugar alcohols.

» |t is not metabolized by oral bacteria, so it does
not promote tooth decay and caries.

* |t is somewhat more slowly absorbed than
sucrose, which makes it somewhat more suitable
for people with diabetes than sucrose.

» Maltitol is used especially in production of
"sugarless” sweets, cookies, and ice crem.

Negative effects of Maltitol

» Maltitol is well known to cause gastric distress,
particularly if consumed in great quantities, and
still has a considerable impact on blood sugar.

« maltitol has a laxative effect typically causing
diarrhea at a daily consumption above about 90
g. Doses of about 40 g may cause mild
borborygmus (stomach and bowel sounds) and
flatulence.
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Chemical Process: Saccharin

By Mikylah Blackshire

What is Saccharin?

Known as Sweet and Low
C,H.NO,S

Good for diabetics to use
The first artificial non-nutritive
sweetener

e Zero Calories




Who Created Saccharin?

Created in 1879
Constantin Fahlberg and Ira Remsen
Accidentally tasted the compound,
benzoic sulfimide(came from
o-sulfamoylbenzoic acid reaction with
phosphorus chloride and ammonia)

e Production started in Germany in the
late 1800s and beginning of the 1900s

How Saccharin is e Sodium Saccharin and Insoluble

Saccharin

Sugar substitute

Popular with diabetics

Long shelf life

Used in diet sodas

Has zero calories and no carbs
300-500 times sweeter than

normal cane sugar
e Used in toothpaste and
mouthwash




Production of Saccharin

America: In 2020, the market reached $32.4 million
Producing about 9,000 tons

World: Global market is on an upward trend
Projected to increase from $260 million in 2018 to $365 million by 2024
Producing about 30-50,000 tons

Importance of Saccharin

e Many uses: food, drinks,
toothpaste
Our bodies don't metabolize it
Doesn't cause weight gain
Diabetics use it




Flow Process Diagram

m i

rAethyl

Anthranilate Diazotization

Sulfur Diexide and
Chloride Gas

Ammaonia

=N
<>
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Monk Fruit

Extract

By: La'Shaunti Evans

\
N

What Is Monk Fruit
Extract?

Monk fruit is from an herbaceous
perennial vine of the gourd family. It
is also known as Luo Han Guo, is a
small round fruit native to southern
China and northern Thailand. The
plant is cultivated for its fruit extract,
called mogrosides, which create a
sweetness sensation 250 times
stronger than sucrose. They are no-
calorie sweeteners that can be used
to lower one’s intake of added
sugars, while still providing
satisfaction to enjoy the taste of
something sweet.




Why Is It
Important?




interventional, has directly
examined how the consumption of monk fruit s : is associated with, or
affects body weight. Most of the scientific researchieXxamining therslationship
between low-calorie sweetener intake and bod eig 13 collectively assesses
consumption of foods and beverages that contafn muTtiple types of low-calorie

sweeteners, including sweetener blends. One exampleis an onling sSurvey of 434
members of The National Weight Control Registr NW"FR); it is the largest
longitudinal study of successful weight loss mainta nef*ls who have lost at least 30
pounds and kept if off for more than one year.3 The Nﬂ-.ICR survey found that more
than 50% reported that they regularly consumed lo r:aiprie-sweetened beverages;
78% of these individuals reported that doing so hel&e ctf'iptrul their calorie intake.

N\







How Is It Produced?

Monk fruit sweeteners are produced by removing the seeds and
skin of the fruit, crushing the fruit, and then filtering and
extracting its sweet portions into liquid and powdered forms.
During the production of monk fruit sweeteners, monk fruit
extract is often blended with erythritol in order to taste and look
more like table sugar. Erythritol is a type of polyol, also referred
to as a sugar alcohol, that contains zero calories per gram.?

The Monk Fruit Extract Process

l

first the seed and the skin of

the fruit rermoved
crush the fruit
Flitering and extracting the
wweet portions into ligusd
Next. the seed are d and powered forms.
Pulp and Mogrosides
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Title of Assignment: FINAL EXAM

TOPICS COVERED IN FINAL EXAM

FINAL EXAM covered the following topics:

1. Molecular Weight
2. Composition

3. Volume

4. Unit Conversions

5. Mass and Moles

6. Ethics

7. Plagiarism/Chemical

8. Chemical Engineering
9. How Materials are Made
10. Processes



DEPARTMENT OF CHEMICAL ENGINEERING
CHEG 1102-P03: INTRO. TO CHEG LAB
COURSE ASSIGNMENT GRADING AND OUTCOME ASSESSMENT SHEET
FOR FALL 2021 SEMESTER

ABET OUTCOME D1: Show an ability to identify, formulate, and solve fundamental engineering
problems by applying principles of engineering, science, and mathematics.

Name: KEY

Title of Assignment: Final Exam P03 Date: 12/07/2021

Competency Area Max for this | Your
Assignment | Score

e Discuss or present the role of engineers in society, career opportunities,
career paths, job environment, and performance expectations.

e Discuss the ethical and professional responsibilities of chemical
engineers. 60

e Describe the different chemical processes and how the processes operate.

« Effectively communicate ideas using both oral and written
communications while avoiding dishonesty and plagiarism.

e Perform unit conversions given a conversion table.

e Convert a given value from mass to moles or moles to mass using
molecular weight. 100
Write values using the correct number of significant figures.
Depict a number using scientific notation.

e Describe the different chemical processes and how the processes
operate.

40

TOTAL 200

*Only scientific calculators allowed. No graphing calculators, notes, or books.
Problem #1 (16pts): Paraphrase the following statements.

1. “Fear of failure is the fuel of achievement. If you weren't afraid to fail, you probably wouldn't be highly
motivated to work at the level that most of us have to work at to do well.”” ~ Ruth Simmons

; " 3 ’
Whon Yau povenct Wu, g wlll oy MM 1o
avod 4o He ﬁlﬁﬁ/\’-
2. "[M]y parents...values were clear: do good work; don't ever get too big for your breeches; always be an

authentic person; don't worry too much about being famous and rich because that doesn't amount to too
much.” ~ Ruth Simmons

Dot Hhuirk Ao highly of gasoslf. Sioo foswsd and £ o
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Problem #2 (46pts): Answer the following set of questions by filling in the blank or circling the correct answer.

ﬂwl.
4 2
94/2 3,

69~ .,

5"/,;& 5

S 6.

5dp*= 7.

5 ek

ook,

A series of actions or steps taken to achieve a particular end is which of the following? yl}\

a. Product b. Problem d. Practice
The stream or arrow that enters a system is known as the 5
ﬁ b. Output c. Side stream d. Bypass
Wha of process unit is used to produce chemicals from raw materials?
é. Reactor b. Tank ¢. Column d. Heat Exchanger

Which of the following is NOT an objective of separation processes?
a. Purify raw materials.
. Purify the equipment used.
c. Purity the product.
d. Purify and separate unreacted feed.

List 4 sources of energy production.
a. _(oal

b. _ Nuc\ear
C. \)\)h\d
d. So\ar

beo
dy” o
What is the dﬁ%rence between a process flow diagram (PFD) and a piping and instrumentation diagram
(P&ID)?
Sfmple w/ major more dcfaf[fa‘

Slow % ULu(Pmcr‘rL ncludery minor Hows

What is an intolerable risk? -
ﬁ/‘*@—& ﬁwdm WMWQL ,LM’W(M aM9 C)UUth\deﬂu,

Why are plagiarism and cheating wrong? z WM
In your own words, why is chemical engineering an important field? What is impacted by
chemical engineering? What is the outlook for chemical engineers?

CHe6a WWW#MJW/MWWW
of oty ] un pastesss o dlsasgn
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Problem #3 (60pts): Bubba is given another chance to prove that he has a future as an engineer. He is given
important calculations below and needs your help. A liquid mixture contains 50 mol water (H20), 20
mol benzene (CsHs), and 30 mol ethylene (C2H4). Remember to identify, formulate, and solve.
What are the mole fractions each individual species?
12pfe r

= ﬂwf"na-‘ﬂs S0 mol ¥+ 20 mol +20mol = 160 ned

7g _ = - = 0-56
\/W"fl—'/w@ Ys-= Nt - /00@ Ye - /00/”’1
Y=L

/ Z/i)( b. What is the molecular weight (molar mass) of each species?

MWy = (1x2) # (/ém- -% /Wh"‘/
g = W

MWg = (/x (/9”’)-
MW, = (o ¢ (951 [= 291

/ 5’/}5 ¢. Using the molecular weight, determine the mass amount of each species.

J m=mMw-n ———
mw-m 7
! )(50 ml) = 90 5 = 00K

/ﬂWw)('nW (l(f

( 6): [?Y%o,)/Qo mo)

= Lieby = l.s¢ 1<%
Mg = (MWg)(n

= 0N
Me = (Mwe\(«nc) :(98’%.1)(3%0\5 = §40q = 0 I

/ 5/,24’(1 Calculate the mass fractions of each species in the mixture.
‘fy)-r:'ﬂ’lwf“ﬂ)g +Me = %ng ,,(4051& 8‘{Oj
w0~ o 273 )
o W 102 F 0.27
Y= gnr = 3300l

-
_ Mg _ ke [z 0475
X(b— ';TT o 3/300
v me _ 849 c \/
€ mr = 3,300 NI.OO(
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Problem #4 (40pts): Bubba is back in Grandpa’s kitchen as he wishes to surprise him with his favorite
dessert — Banana Pudding. He must make a few simple calculations.

Banana pudding recipe:

Item Density (g/em®)
@) 10 bananas Measurement Converts to milk 1.026
& 2 cups milk 1 cup 236.6 cm’ Condensed milk | 1.280
14 fluid oz condensed 1 tsp 4.929 cm® banana 1.000
milk 1 fluid oz 29.6 cm’ Vanilla extract 1.056
1 cups sugar 1 oz 28.3 grams egg 0.984
1 tsp vanilla extract | banana 0.75 cups sugar 1.590
O @ 20 oz vanilla wafers Vanilla wafers 0.340
@ @1 egg = 1/4 cup
2ot

a. Convert all measurements to mass amounts (grams). 2306
L M2 0 bamanas Tz =( ) (10 bangae) 07””’“2) >}— 3745
Va= dewps: My =p Ve = (103 9/9,4)(%%1’5 (2-3;"‘—;—9'—6
V=l flor! My=pVs= (125 % )(”ﬁ“()(ﬁﬁiﬁ? =
V= leup s My=pqly = (l.§79/},p’)(lc%’)(
Vs=ltsp  Meapesz (Lost %A (1iag) (%mw-

_ 2434 _ @
my= goc] 2635 = | 566 5 e
Vpzcup: ™is (0969 %) cop) (] ( 5‘“9)

4,,/5 b. Calculate the total mass of the mixture.

m—r‘_ 7, +m2, + ‘17’75 t My +MeH+1 1"’”?—

M = TS +Ugs.§ +5304 +3%. 2 15.2 + 5664502 = 5,396 g

6f’b c¢. What is the volume of vanilla wafers?
=pVe

V= My _ 5669
Pe 0-349cm®

|, 665 em”
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Problem #5 (40pts): Circle either True or False for the following questions.

@/ False ) 1. The process of extraction removes materials from their plants.

( True 2. Ittakes 7 — 10 weeks to grow an agave plant.
( True 3. Agave syrup comes from agave seeds.

( True 4. Aspartame was found while researching an antifungal drug.

@ / False ) 5. NutraSweet is the commercial brand of aspartame.

@ False ) 6. Amino acids are produced during the fermentation process.

( True ) 7. Sucrose is a combination of glucose and dextrose.

( True False) 8. Brown sugar is just regular sugar that has not been processed.

False ) 9. Brown sugar is extracted from either sugar cane or sugar beets.
@ False ) 10. Monkfruit sweetener were specifically designed for individuals with diabetes.
False ) 11. Monkfruit is only produced in China and Thailand.
@ False ) 12. Most artificial sweeteners are low calorie.
(@ False ) 13. The commercial brand of saccharine is Sweet and Low.
False ) 14. Saccharine was the 1% ever artificial sweetener.
True)/ False ) 15. Sieving is a type of filtration process.

True)/ False ) 16. Stevia is 200 — 300 times sweeter than sugar.

False ) 17. The commercial brand of sucralose is Splenda.
( True / 18. Stevia is nicknamed fake sugar.

True) False ) 19. Both xylitol and matilitol are considered sugar alcohols.

False ) 20. Ingesting too much sugar alcohol will result in a laxative effect.

CHEG 1102 Fall 2021 S.M. Reeves
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i DEPARTMENT OF CHEMICAL ENGINEERING
g CHEG 1102-P0}: INTRO. TO CHEG LAB
COURSE ASSIGNMENT GRADING AND OUTCOME ASSESSMENT SHEET
FOR FALL 2021 SEMESTER

ABET OUTCOME DI1: Show an ability to identify, formulate, and solve fundamental engineering
problems by applying principles of engineering, science, and mathematics.

Name: '< Q:‘Fa,(& Mo ﬂgaﬂ'@

Title of Assignment: Final Exam PO} Date: 12/07/2021

Competency Area Max for this | Your
Assignment | Score

e Discuss or present the role of engineers in society, career oppertunities,
career paths, job environment, and performaance expectations.

¢ Discuss the ethical and professional responsibilities of chemical -
engineers. 60 5 (’, -t
* Describe the different chemical processes and how the processes operate.

» Effectively communicate ideas using both oral and written
communications while avoiding dishonesty and plagiarism.

Perform unit conversions given a conversion table, -0
Convert a given value from mass to moles or moles to mass using -y
molecular weight. 100 7 (0

Write values using the correct number of significant figures.
Depict a number using scientific notation.

* Describe the different chemical processes and how the processes 40 72 e
operate.

TOTAL 200 | ?— 2

*QOnly scientific calcalators allowed. No graphing calculators, notes, or books.

Problem #1 (16pts): Paraphrase the following statements.

1. “Fear of failure is the fuel of achievement. [f you weren't afraid to fail, you probably wouldn't be highly
motivated to work at the level that most of us have to work at (o do well. " ~ Ruth Simmons -

Kuh Simnions Say s ot Wr fpax of faduwye maes Sonteone
to wovk havd 12dding Yo onek Success. lack of feaw to
Huil in Someone will ¥esitt to not deing wel-

2. "[M]y parents...values were clear: do good work; don't ever get too big for your breeches; always be an
authentic person; don't worry too much about being famous and rich because that doesn't amount to too
much.” ~ Ruth Simmons

Pugin Simmons Pawents encouwraded hey to do due 33t
44“‘(\5 be vespe Ve and nevey be Carvied awas by
/

fame because 1t leads to no%?nj,
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Problem #2 (46pts): Answer the following set of questions by filling in the blank or circling the correct answer.

1. A series of actions or steps taken to achieve a particular end is which of the following?

a. Product b. Problem @Process d. Practice
2. The stream or arrow that enters a system is known as the .
Input b. Output c. Side stream d. Bypass
3. What type of process unit is used to produce chemicals from raw materials?
@ Reactor b. Tank c. Column d. Heat Exchanger

4. Which of the following is NOT an objective of separation processes?
a. Purify raw materials.
@ Purify the equipment used.
c. Purify the product.
d. Purify and separate unreacted feed.

5. List 4 sources of energy production.

Coal

a

b. _(TeoMakyial
c. Bfogqs

d _Wingd

6. What is the difference between a process flow diagram (PFD) and a piping and instrumentation diagram
(P&ID)?

PFD Showd Hhe flew of Chbnicads and BJurpment used
widt (€85 details while P g 1D ShewsS Merve detanls

7. What is an intolerable risk?

15 Yue ¥igk dhat Cannet be accepted N any munne
N & Causes more damage

8. Why are plagiarism and cheating wrong? ’

[£ 15 own intelitchual ardt amA' ﬁwé ‘

It does qot Yeflect one's abifty in undevstauding of s ‘
but Somepne's 1deas. Y 79 Of Somen

9. In your own words, why is chemical engineering an important field? What is impacted by
chemical engineering? What is the outlook for chemical engineers?

Chemicad engineesin 1S an impPostant field because i,
has improvg] He F00d 5eCtor dhmugh iMplemeutig Mew mbkod
of food Producion The Socce+4 15 being impacted from
dhe Produces Produced by cuenilal engineexing |ike
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Problem #3 (60pts): Bubba is given another chance to prove that he has a future as an engineer. He is given
important calculations below and needs your help. A liquid mixture contains 50 mo} water (H>0), 20

mol benzene (CsHs), and 30 mol ethylene (C2H4). Remember to identify, formulate, and solve.

Criven: . N .
- _a. What are the mole fractions each individual species? u’ .
Ny = Somel Mg =omel Ng = Zom JLB: Q@_: Rovaol — 5,9 Cé
Nm IDOW

=n ng + NE
= SOVV\:!‘J-{—EQJMM +30omad

= 100 Meld miXeure Jie = N — zomat _
= Ny _ Sopdl -, 5 H, 0 WM“WT“O'E' Ca,

(W = -
n o6 vad(
Cormpound A ;
o b. What is the molecular weight (molar mass) of each spedies?

(Hz@ MWl = Voo X2 + léj/"'u: '8/3/mu4
(QH‘) MNB = 1234 X6+ Yferarx e = 8ot Cq He
(Cﬂ-@ Mwe = V29 mat X2 + 1 /metxy = Q%’S/mu CoHy

C = 2Y/mer  H= |
HZO / 3/"10(

¢. Using the molecular weight, determine the mass amount of each species.

Mk( :MWWX ﬂw = IBg/WXSOW =400 8 Ha 0
" = Mg x g — }gg/}mx Rowsl =15¢08 C,y,
Me = MWe X Mg = 288/met x 3061 = 8409 (o Hey

d. Calculate the mass fractions of each species in the mixture.
. oo m - = M
XIN" M_XA!—J Xip = Wqﬁ_’ Xie _W_1L
7 M gl M
W?M =M, + Mg + Mg = 9005+ /5603 + @403 = 5/3008 Mix)

XLN bt mh{ — c]oozHO — 0.;{7‘3 HLO

, ™M 3s00g
Xige M8 154559 _ o433 Cotyg

X ’Y'M 3/3093'
- — m —
=g = 3408 = 0255 (oHy
3! b 0 93/ Fall 2021 S.M. Reeves
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Problem #4 (40pts): Bubba is back in Grandpa’s kitchen as he wishes to surprise him with his favorite
dessert — Banana Pudding. He must make a few simple calculations.

Banana pudding recipe:
Item Density (g/em’)

10 bananas Measurement Converts to mitk 1.026
2 cups milk 1 cup 236.6 cm’ Condensed milk | 1.280
14 fluid oz condensed 1 tsp 4.929 cm’ banana 1.000
milk | fluid oz 29.6cm’ Vanilla extract 1.056
1 cups sugar 1oz 28.3 grams egg 0.984
1 tsp vanilla extract 1 banana 0.75 cups sugar 1.590
20 oz vanilla wafers Vanilla wafers 0.340

1 egg = 1/4 cup

a. Convert Oa'll measurem;ntsQ t% El.azs amoun?s (]glgl/ng) oy 2% 3 )
\ba/ﬂd’“q iC/wF“ ’Qq.[ﬁ(l%

8 Cups mif] 236 6cm* [ 102 %33 — 150,428 milk
[1Cup on].Gcmﬂloz

4 Huitpz| 2533 _ £.0& (sndensed milk
[ 1072 =39 3¢ Rl

| Cap 5“8‘7YI236-6C£_/_J_;"5/—1%3‘1 = 2262 § S
29. .
4 o ;ch(’wf’s ~ 1A varulla

. vandllq
Léélf ¥ 2 g | 10T ‘Z_OD’I-’V"thf'mrS |298; :%68“’; v

b. Calculate the total mass of the mixture. pi125¢ 1236-6(»‘@”}{ 253
2 ¢ ) 9z
| Cup ¢
= 566 9 e33s
e + Mg
KjW"' m"'ow;l/ +MV¢U\H(
_ , , | w o wafe ]
=P IC T3 42 a3 I9E 2 + 12600 a6 g exprrg
= 2,29%. 72 vt K tuvy 3+ 58+

c. What is the volume of vanilla wafers?

\0

= 1696579 bm

_‘,_ sij"‘g'?

My = Yo+ Muip +m¢.

VVN = _M — éﬁéj__,, = 664 # cm*® Vaw( (e,
j,w 0:2 403/Cm3 Wafere
CHEG 1102 Fall 2021 S M. Reeves
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Problem #5 (40pts): Circle either True or False for the following questions.

(g Fafe ) 1.
@ el
/ False ) 3.

Falge ) 13.
Falise ) 14.

alse ) 15.
False ) 16.

@Fa}ée )17.

True Fal/e ) 18.

@/ False ) 19,
@/ Fffse ) 20.

CHEG 1102

The process of extraction removes materials from their plants.
It takes 7 — 10 weeks to grow an agave plant.

Agave syrup comes from agave seeds.

. Aspartame was found while researching an antifungal drug.
. NutraSweet is the commercial brand of aspartame.

. Amino acids are produced during the fermentation process.

Sucrose is a combination of glucose and dextrose.

Brown sugar is just regular sugar that has not been processed,
Brown sugar is extracted from either sugar cane or sugar beets.
Monkfruit sweetener were specifically designed for individuais with diabetes.
Monkftuit is only produced in China and Thailand.

Most artificial sweeteners are low calorie.

The commercial brand of saccharine is Sweet and Low.
Saccharine was the 1* ever artificial sweetener.

Sieving is a type of filtration process.

Stevia is 200 — 300 times sweeter than sugar.

The commercial brand of sucralose is Splenda.

Stevia is nicknamed fake sugar.

Both xylitol and matilitol are considered sugar alcohols.

Ingesting too much sugar alcohol will result in a laxative effect.

218
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. l DEPARTMENT OF CHEMICAL ENGINEERING
> CHEG 1102-P03: INTRO. TO CHEG LAB
COURSE ASSIGNMENT GRADING AND OUTCOME ASSESSMENT SHEET
FOR FALL 2021 SEMESTER

ABET OUTCOME D1: Show an ability to identify, formulate, and solve fundamental engineering
problems by applying principles of engineering, science, and mathematics.

Name: \__()\6\\(\)\}\\'\ €VC\(\%

Title of Assignment: Final Exam PO} Date: 12/07/2021

Competency Area Max for this | Your
Assignment | Score

e Discuss or present the role of engineers in society, career opportunities,
career paths, job environment, and performance expectations.

s Discuss the ethical and professional responsibilities of chemical -
engineers, 60 47, -y

o Describe the different chemical processes and how the processes operate.
« Effectively communicate ideas using both oral and written
communications while avoiding dishonesty and plagiarism.

e Perform unit conversions given a conversion table.
Convert a given value from mass to moles or moles to mass using
molecular weight. 100 l A
» Write values using the correct number of significant figures. 7,
¢ Depict 2 number using scientific notation.
e Describe the different chemical processes and how the processes
operate. 40 z ?

-z

TOTAL 200 1y é’

*Only scientific calculators allowed. No graphing calculators, notes, or books.
Problem #1 (16pts): Paraphrase the following statements.

1. “Fear of failure is the fuel of achievement. If you weren't afraid to fail, you probably wouldn't be highly
motivated 1o work at the level that most of us have to work at to do well.” ~ Ruth Simmons -5

TO bove Ofeal  perieneseny (AL 0eed XO
Cear fOnwE. Ujwrouy feox  uw wWona o ¥

e e %\VU\ on (\6@(\)8& YO CoOMNDle -
2. "[M]y parenis...values were clear: do goo worﬁo)n(‘r)e\:e\rgget s‘afo)ﬁg)}r ).zaur breeches; always be an

authentic person; don't worry too much about being Jfamous ond rich because that doesn’t amount {0 (60
much.” ~ Ruth Simmons

Bev Rovnous Aoty ook o

. e
e’ W uwle (e Tees o e B

UOUY  VOlves Qe Clear, 8U very et 07 MLov
Uk)()'(\\I oA do‘\\\ fuoy ‘e O e q{*”‘q-gb\[j'
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Problem #2 (46pts): Answer the following set of questions by filling in the blank ot citcling the correct answer.

1. A series of actions or steps taken to achieve a particular end is which of the following?

a. Product b. Problem @)’rocess d. Practice
2. Thestream or arrow that enters a system is known as the .
Input b. Output ¢. Side stream d. Bypass
3. What type of process unit is used to produce chemicals from raw materials?
e Reactor b. Tank ¢. Column d. Heat Exchanger

4. Which of the following is NOT an objective of separation processes?
a. Purify raw materials.
Purify the equipment used.
c. Purify the product.
d. Purify and separate unreacted feed.

5. List 4 sources of energy production.

a. @\(0\\)(’(—"-\
b OO DS

e OO R’\O}(\(\O (ew\\ss\oﬂs)
o COO\

6. What is the difference between a process flow diagram (PFD) and a piping and instrumentation diagram
g (P&ID)?

. D ore Wa By POLEsS  ane CreemCOt Eng e’
P10 ot UedA oy retheneal ﬂ\g\(\e@f‘o-

7. Whatis inointolerable risk?{ ek S “ON O\C,CQD\V ox\e wuereer o

COOMNMON .

8. Why are plagiarism and cheating wrong?

YO
SV Q\OQ\QY\%W\ S \hwevol e\ ‘Qef:u\ﬁe YOO YO \Vy
TreEDNE  e\Se LI N QC\SS\V\y N as Lo own

9. In your own words, why is chemical engineering an important field? What is impacted by
chemical engineering? What is the outlook for chemical engineers?

(recme Bl BOgneeVsg 1S oorvont  becoSe
engeeys  DCae LD e WIS NI codIee
DO YON oxe Needed, o sove™uns
woekeN Ty CoemutAl EnGuneevs e ot

e o \QOX Coy Orena e gheeS 19 smm\w*’h‘f‘r

AN A Cles
odute  So ooy YwgS O %&é\ )




Problem #3 (60pts): Bubba is given another chance to prove that he has a future as an engineer. He is given

important calculations below and needs your help. A liquid mixture contains 50 mol water (H2O),
mol benzene (CsHs), and 30 mol ethylene (C2H4). Remember to identify, formulate, and solve )
a. What are the mole fractions each individual species? C—'L\"\ “ :.'__?_9 -3 R ‘Ic\er\\-qg ]

“ﬂ:j}_ H20 = 0 9 o O0WS TO
NYOko 100 mon - 34 PO v ok W0

Corlo = 200l s\ " | 20 oo\ OF CoN0
! | OO mor AN o\ oF C,HYy

b.  What is the molecular weight (molar mass) of each species?

o ;D 10 = L\‘lﬂ-)k\i\@\ - \%
Cene = (1x6 W er\) = 1 .
‘ClHu ks Ll)(\')_)J,(U wWy= 1 7 Wi

-

¢. Using the molecular weight, determine the mass amount of each species. ‘ -7
o= \%9 X SOSO\ =
Cerloz g X 0O\ =

D= o

£ 55 ¢
22,00 Sj J
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Problem #4 (40pts): Bubba is back in Grandpa’s kitchen as he wishes to surprise him with his favorite
dessert — Banana Pudding. He must make a few simple calculations.

Banana pudding recipe:

Item Density (g/cm?)

/LO bananas Measurement Converts to milk 1.026
“2 cups milk  cup 236.6 cm’ Condensed milk | 1.280
T4 fluid oz condensed 1 tsp 4929 cm® banana 1.000
ik 1 fluid oz 29.6cm’ Vanilla extract 1.056
XZups sugar | 0z 28.3 grams egg 0.984
tsp vanilla extract | banana 0.75 cups sugar 1.590

0 oz vanilla wafers Vanilla wafers | 0.340

1egg= 1/4 cup

a. Convert all measurements to mass amounts graéns)_
10 oo | O 15 ews | 3 WA Q2
| 20 e

1830156 _ (52 U 9/2
= 246

28

=16%6-Cg

_ \ QBN _7
=
i J - 11@,.’Lj -
Ui cup 124 bC* 1
\ as? vonNa] Haganl [ py | oL, Sl\\g

/1 CP_1 el [0 7 2002 o 263 - 6(063 .
b. Calculate the total mass of the mixtur = 10z -
7¢.7

peetf S = [ FERELINN

'
TU\ ol

1
m(,,.%g& U A g ¥ EANG
v = 350414 W\
¢. What is the volume of vanilla wafers? C 9 ‘(O\ﬁ

™ 1
Y= _ i 3
- )//(
03 jrams = 3 /7

»
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Problem #5 (40pts): Circle either True or False for the following questions.

(True JFalse) 1.
QrueDrepl) 2.
( True (False 3.
Fe}lée)tt.
(Trug DFalse ) 5.
(TueT False ) 6.

Fapée ) 7.
(Trug/Fyfie ) 8.
(TrueJFaise ) 9.
False) 10.
((True DFalse ) 1.
(True JFalse ) 12.
(Trug/ False ) 13.
CTruer False ) 14.
(Tﬂle@li

False ) 16.

False) 17.

(True 18.

False ) 19.

( T?fe 20.

rs

CHEG 1102

The process of extraction removes materials from their plants.
It takes 7 — 10 weeks to grow an agave plant.

Agave syrup comes from agave sceds.

Aspartame was found while researching an antifungal drug.
NutraSweet is the commercial brand of aspartame.

Amino acids are produced during the fermentation process.

Sucrose is a combination of glucose and dextrose.

Brown sugar is just regular sugar that has not been processed.
Brown sugar is extracted from either sugar cane or sugar beets.
Monkfruit sweetener were specifically designed for individuals with diabetes.
Monkfruit is only produced in China and Thailand.

Most artificial sweeteners are low calorie.

The commercial brand of saccharine is Sweet and Low.
Saccharine was the 1% ever artificial sweetener.

Sieving is a type of filtration process.

Stevia is 200 — 300 times sweeter than sugar.

The commercial brand of sucralose is Splenda.

Stevia is nicknamed fake sugar.

Both xylitol and matilitol are considered sugar alcohols.
Ingesting too much sugar alcohol will result in a laxative effect.

it
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1 DEPARTMENT OF CHEMICAL ENGINEERING
d CHEG 1102-P03: INTRO. TO CHEG LAB
COURSE ASSIGNMENT GRADING AND OUTCOME ASSESSMENT SHEET
FOR FALL 2021 SEMESTER

ABET OUTCOME D1: Show an ability to identify, formulate, and solve fundamental engineering
problems by applying principles of engineering, science, and mathematics.

Name: Tyl Y gl

Title of Assignment: Final Exam PO} Date: 12/07/2021

Competency Area Max for this | Your
Assignment | Score

* Discuss or present the role of engineers in society, career opportunities,
career paths, job environment, and performance expectations.

s Discuss the ethical and professional responsibilities of chemical y
engineers, 60 g «,{ -

*  Describe the different chemical processes and how the processes operate. L2
« Effectively communicate ideas using both oral and written
communications while avoiding dishonesty and plagiarism.
* Perform unit conversions given a conversion table, ~ 3
s Convert a given value from mass to moles or moles to mass using . %0
molecular weight. 100 7
*  Write values using the correct number of significant figures. 3
Depict a number using scientific notation.
. ([));::;te)e the different chemical processes and how the processes 40 26 -iy

TOTAL 200 IS 9

*Only scientific calculators allowed. No graphing calculators, noftes, or books.

Problem #1 (16pts): Paraphrase the following statements.

1. “Fear of failure is the fuel of achieventent. If you weren't afraid 1o fail, you probably wouldn't be highly
motivated to work at the level that most of us have to work at to do well. " ~ Ruth Simmons

Mativerhion 1S e TV o il cueeeS . - RenBimmens
g .

2. "[M]y parents...values were clear: do good work; don't ever get 100 big for your breeches, always be an
authentic person: don't worry too nuch about being famous and rich because that doesn't amount 1o 100
much.” ~ Ruth Simmons

~ e
S %;ym\ quw\ o H-“j Qv
- ([ ealy an':. _ R Sivimons
‘..:r\.t( 24 w'ﬁ t;z:-.rrﬂ s J j

cuce €55 ot ‘kaJét !r’{v{,S
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Problem #2 (46pts): Answer the following set of questions by filling in the blank or circling the correct answer
1. A series of actions or steps taken to achieve a particular end is which of the following?
a. Product b. Problem QProcess

2. The stream or arrow that enters a system is known as the .

Input b. Output c. Side stream d. Bypass
3. What type of process unit is used to produce chemicals from raw materials?
o o2

Reactor b. Tank ¢. Column d. Heat Exchanger
h of the following is NOT an objective of separation processes?
a. Purify raw materials.
. Purify the equipment used.
’ g, ¢. Purify the product.

Purify and separate unreacted feed.

d. Practice

5. List 4 sources of energy production.
a. solsar _ovdunon

%
b. U\)ir\d [Mﬂul—iov’l

"L C. ' Pqiwchm

fq"A d. _Ek_aT i)rr)dAJo\’{f"

6. What is the difference between a process flow diagram (PFD) and a piping and instrumentation diagram
(P&ID)? T e A€ fevenit b LIveed vy O

N 1 N~
'pv:?("’ e YO s > "\-Sl AN

1

. ‘\-«:\r - \K, 2%

T sy 7C And tasTyumewhehos c P

lf""y'sk?‘#(';‘*—
e
?chu {ronv o"“‘“"""‘ SM”‘SM t"'“‘”""

r‘(a*-‘-v,w\ﬁ V‘*“*w’
N &V oGua Ll C\{1 \("l e {‘v'f' U)h‘ " f 1)\1_:“0 L;g-’ ‘D JV\Q/O
&\o\cyuvh & W U?Wc\'\"o‘f\s 0‘F ‘)‘?5‘”‘4 =R

S dont. Flaw e ek A Wlusheio
7. \x}hat is an mtolerabﬁ: l‘lSl('g

5 Dl idolenarie sof 180 ¢ ¥
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G VIOV
9. In your own words, why is chemical engineering an important field? What }:Tmpacted by

chemical engineering? What is the outlook for chemical engineers? _ A e fowst o A cvtato
W MY One wprdS  (heviicad 9~1ﬁmunvﬁ & "V\‘PW“"'” \‘”‘ DA S
Pt Es  USiy CLitviet A mee T Cveate y\;‘i ‘o {\LS;(:)\: “\;:;.-\'VL\;‘»'?"
for e SCLIE cThe wapest Rt plgen emt Ww& = 'sz ) .

OL -&u;ltv ~ i oo o geos, Ol lea
Cheo ) MDMM’“VK " M\‘m\r\ Mﬁf:&v Mﬁ :/ . az;\i‘Y ‘“G‘\?" hn 14 of
Por  Bod avk  otner ‘;"" -\:e T ho deliTre orlnlc ¥oo  Lrumied
e Ay olpunents e . A el Ve ns ekl @l
/\ﬁ\r\gdlv tt} i b"j 4 L{j wA \Ah‘j

[~ %
it r v
o Rw T B ek Lmste ¥o
CcHEG 110F=" 1" ' G205 S.M. Reeves
R tatiev  and W\/M g AT Ymusl-



R Problem #3 (60pts): Bubba is given another chance to prove that he has a future asan engmeer He is given
important calculations below and needs your help. A liquid mixtu r (H,0), 20

mo] benzene (CsHs), and 30 mol ethylene (C;Hi). Remember to identify, formulate and solve.

= What are TRETrole Tractions each mdlv g{ ‘gpecm‘s wap £ 23~ 12 4.3 Totst
R YYE \@5 g Be = %4 Y R
W ) Hs [0 5.2 =
40 —. : oY
: - ‘g l a2y
P ’ ' = 11
9 o - I C(,Hb - [F-X21

b, trat is'the moTéqua\welght {molar mass) of each specnes°
MW 1%3 o _, Cviv }Qj \ W oy
e o = 0=10
“(‘3 TN .

‘% \/\/\_/'\

'B( )

o L_ |_)
T _f,.)
¢. Usinghe molecular weight, determine the mass amount of each species.

Hab  \Ry T P Co W ¢ W1¥q
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, Problem #4 (40pts): Bubba is back in Grandpa’s kitchen as he wishes to surprise him with his favorite
dessert — Banana Pudding. He must make a few simple calculations.

Banana pudding recipe:

Item Density (g/em’)
10 bananas =~ Measurement Converts to milk 1.026
2 cups milk 1 cup 236.6 cm’ Condensed milk 1.280
14 fluid oz condensed— | 1tsp 4929 cm’ banana 1.000
milk 1 fluid oz 296cm’ Vanilia extract 1.056
1 cups sugar 10z 28.3 grams egg 0.984
1 tsp vanilla extract | banana 0.75 cups sugar 1,590
20 oz vanilla wafers T Lo : Vanilla wafers 0.340
1 egg = 1/4 cup ‘/-;'5// - |.00 4"
| WA )( _,_.__j
230 bt M
e - v
a. Convert all measurements toﬁnass amounts (grams Iln b 9
\o —  grmme V. Wafors
bananat, , 2
v T ,’J‘( ] '_Q"P/C”V‘ ™~
s barnanss : " ¢ e
- S . 1 \
1 A
x 1009 = % \o W oy 20
’lSﬁ q13a3 700 éar }
U 7 S
17 - — b~ V Coxctvact
- [ ST L8
. 3
Y Condensd &1 X - Wsdlen
o 3 5 % 0= 7 30 fam "
% pem x b x_agy1sm
. ‘ G034 i ot WS
a1k e . Qe ov
e o e | ),Yy\\\i o
1S Condl , : ¢ L.

b. Calcu‘rf}\ltg the total mass of the xflixf/u’lf_—‘_—-——

|20 5

=5
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Problem #5 (40pts): Circle either True or False for the following questions.

(@AY False ) 1

@/Fa e) 2.

(Tme@ 3.
(TR F;ifs_qQ .
(Tede / Filse) 5.

( @/ False ) 6.
( True/ ) 7.

(True/Fafse ) 8.

(TrueY False ) 9.

( Tofe / Falsey 12.

( Tyie i}ﬁﬁ;) 14.
(\T:}rgt / ‘l\:als(e ) 15.
(T);ﬁe/%—alse 16.
({@ / False )17.
( True /) 18.

@ / False ) 19.
(@3 / False ) 20.

CHEG 1102

( ((rug, Féjse) 13.

. The process of extraction removes materials from their plants.

It takes 7 — 10 weeks to grow an agave plant.

Agave syrup comes from agave seeds.

Aspartame was found while researching an antifungal drug,
NutraSweet is the commercial brand of aspartame.

Amino acids are produced during the fermentation process.

Sucrose is a combination of glucose a\nd dextrose.

Brown sugar is just regular sugar that has not been processed.
Brown sugar is extracted from either sugar cane or sugar beets.
Monkfruit sweetener were specifically designed for individuals with diabetes,
Monkftuit is only produced in China and Thailand.

Most artificial sweeteners are low calorie.

The commercial brand of saccharine is Sweet and Low.
Saccharine was the 1% ever artificial sweetener.

Sieving is a type of filtration process.

Stevia is 200 — 300 times sweeter than sugar.

The commercial brand of sucralose is Splenda.

Stevia is nicknamed fake sugar.

Both xylitol and matilito] are considered sugar alcohols.

Ingesting too much sugar alcohol will result in a laxative effect.

-l
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CHEG 1102-P01: INTRO. TO CHEG LAB
FALL 2021 SEMESTER

Title of Assignment: MEASUREMENT LAB REPORT
TOPICS COVERED IN MEASUREMENT LAB REPORT
MEASUREMENT LAB REPORT covered the following topics:

Unit Conversions

Density

Mass and VVolume

Significant Figures

Graphs

Reporting Data

Common Measurements and Devices

NogakowdPE



DEPARTMENT OF CHEMICAL ENGINEERING
CHEG 1102: Intro. to CHEG Lab
COURSE ASSIGNMENT GRADING AND OUTCOME ASSESSMENT SHEET
FOR FALL 2021 SEMESTER

DEPT OUTCOME 1: Show an ability to identify, formulate, and solve fundamental engineering problems
by applying principles of engineering, science, and mathematics.

Name (s):

Title of Assignment: Lab Report 1 Due Date: 10/03/2021 via eCourses

Max for this Your

Competency Area . )
P ‘ Assignment Score

(i) Perform unit conversions given a conversion table.

(ii) Convert a given value from mass to moles or moles to mass using 25
molecular weight.

(iii) Write values using the correct number of significant figures.

(i) Prepare a simple report discussing in class experiments. 25

TOTAL 50

Lab Guidelines

Procedure:

1. For each sample given, measure the volume and mass of each piece with the container.

2. Using the given data collection sheet, record volume and mass values into the table. Pay close
attention to the units provided in the table.

3. Next, graph your data as mass vs. volume by plotting each data point. Draw a best fit line
through each of the data point shown using a ruler.

4. Determine the slope of the line drawn through the points. This line represents the density of your
compound.

5. Determine your compound from the list of items provided below.

6. For the report, include a) this page as the title page, b) an overview of mass and volume, c) a
description of the instruments and materials used for the experiments, d) a summary of the
experiment procedures, and e) a summary of your results and conclusions including a discussion
about your chosen material. Add a reference section and cite any sources used within the text.

7. You are allowed to include pictures in your report; however, you must discuss the images.

Dr. Sheena M. Reeves, Instructor CHEG 1102



Report Template

*Use 1-inch margins. 12 pt. Times New Roman font. and double spacing. Use APA style for citing

sources.

Page 1 — Activity Page (1* page of this document)

Page 2 - 7 — Provide the following information by typing it in Microsoft Word.

Overview - Discuss the concepts of mass and volume.

Material and Methods — Provide a summary of the experiment procedures. DO NOT
COPY AND PASTE THE ACTIVITY PAGE. SUMMARIZE. Describe the instruments
and materials used for the experiments. Include the name-brand and any other useful
information. You can include pictures in your report.

Results and Discussion —Discuss the method/equations used to find mass and/or volume.
Provide your final density assumption.

Conclusion — Based on your density value, discuss the option(s) for your sample only. If
vou have multiple options. discuss the differences in the materials and why you choose
one material over another material. Lastly, provide a short summary about the material
vou selected (3 — 4 sentences).

References — Provide a list of reference here. Remember to cite your sources within the
body of the text as well.

Appendix - Insert the pages with your raw data and any hand calculations.
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GRADE: 50/50

Comments: Overall, great report. However, a caliber is a sword. | think

you meant caliper.

DEPARTMENT OF CHEMICAL ENGINEERING
CHEG 1102: Intro. to CHEG Lab

COURSE ASSIGNMENT GRADING AND OUTCOME ASSESSMENT SHEET

FOR FALL 2021 SEMESTER

DEPT OUTCOME 1: Show an ability to identify, formulate, and solve fundamental engineering problems
by applying principles of engineering, science, and mathematics.

Name (s):

Title of Assignment: Lab Report 1 Due Date: 10/03/2021 via eCourses

Max for this | Your

Competency Area Assignment | Score
(i) Perform unit conversions given a conversion table,
(ii) Convert a given value from mass to moles or moles to mass using 25
molecular weight.
(iii) Write values using the correct number of significant figures.
(i) Prepare a simple report discussing in class experiments. 25
TOTAL 50

L ab Guidelines

Procedure:

1.

For each sample given, measure the volume and mass of each piece with the container.

Using the given data collection sheet, record volume and mass values into the table. Pay close
attention to the units provided in the table.

Next, graph your data as mass vs. volume by plotting each data point. Draw a best fit line
through each of the data point shown using a ruler.

Determine the slope of the line drawn through the points. This line represents the density of your
compound.

Determine your compound from the list of items provided below.

For the report, include a) this page as the title page, b) an overview of mass and volume, c) a
description of the instruments and materials used for the experiments, d) a summary of the
experiment procedures, and ) a summary of your results and conclusions including a discussion
about your chosen material. Add a reference section and cite any sources used within the text.
You are allowed to include pictures in your report; however, you must discuss the images.



Overview

Mass and volume measure different aspects of matter. Mass and volume are two units used to
measure objects. Mass divided by volume equals density (p = %). Mass is the amount of matter
an object contains, while volume is how much space it takes up. The volume of the object is

directly proportional to its mass.

Materials and Methods

First, we got into groups. My group members were Ranye Veal and Kefah Mongare. The method
we used in our lab to find out our substance was finding the mass and volume of the object. Then
we created a slope and found the substance based on the approximate slope. The materials we

used to help us with the lab were a ruler, caliber, a secret substance shaped in a blue cylinder, a

digital scale, and a graph.




Results and Discussion

The method we used in our lab to find out our substance was finding the mass and volume of the
object. First, we found the mass using a digital scale. Next, we found the height and length using
a caliber. After, we had to find the volume of a cylinder using a formula: V = mr2h.Once we
found the volume and mass, we had to graph the data as mass(y) vs. volume(x) by plotting each

point on the graph. Finally, after all, points were graphed we had to draw a line and calculate the
slope. Slope equals %. We calculated 13 grams minus 9 grams equals 4 grams. Then, we

calculated 10 cm cubic minus 7 cm cubic equals 3 cm cubic. Next, we divided 4grams by 3 cm
cubic equal 1.33 g/cm cubic. So, our final density is 1.33 g/cm?.

Conclusion

Based on my results, | have two possible choices PETE or PVC. PETE is short for polyethylene
terephthalate, the chemical name for polyester. PETE is a clear, strong, and lightweight plastic
that is widely used for packaging foods and beverages, especially convenience-sized soft drinks,
juices, and water. PVC is short for polyvinyl chloride, the chemical name for plastic polymer.
PVC comes in two basic forms: rigid and flexible. The rigid form of PVC is used in construction
for pipe and in profile applications such as doors and windows. | believe my substance is P\VC
based on the way that it looked, how it felt, and how it sounded. Polyvinyl chloride is basic raw
material is derived from oil and salt. This material is resistant to weathering. It is used for things

like windows frames, drainage pipes, medical devices, etc.



References
1. Polyvinyl chloride. (2021, September 18). In Wikipedia. Retrieved from

https://en.wikipedia.org/wiki/Polyvinyl chloride

2. Anonymous. (2015). An Introduction to PET. Fact Sheet - An Introduction to PET
(polyethylene terephthalate) | PETRA: Information on the Use, Benefits & Safety of PET

Plastic. Retrieved from http://www.petresin.org/news introtoPET.asp

3. Helmenstine, Anne Marie, Ph.D. (2020, August 25). What Is the Difference Between

Mass and VVolume? Retrieved from https://www.thoughtco.com/difference-between-

mass-and-volume-609334

Appendix

My Calculations and Graph



https://en.wikipedia.org/wiki/Polyvinyl_chloride
http://www.petresin.org/news_introtoPET.asp
https://www.thoughtco.com/difference-between-mass-and-volume-609334
https://www.thoughtco.com/difference-between-mass-and-volume-609334
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Kefah Mongare Calculations and Graph
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GRADE: 35/50
COMMENTS: Overall, the first 2 sections are missing discussion.
Missing the procedure for obtaining average density. Missing units and
discussion of findings.

Overview:




Mass is how much matter something contains and volume is how much space the object takes up

Material methods:

We used a caliper to get the mass and the diameter. Then we used the scale to get the weight of
the cylinder.

Results and Discussion:

All of us as a group weighed our cylinders and all got different things. Out of everybody’s
cylinders Jayla’s felt the heaviest. Kaitlin’s felt the lightest and out of me and Johnny’s there was
a slight difference. We used the caliper to get the mass and the diameter. We all got different
diameters and we said that it might be because the cylinders have been sitting in the office for a
while. Once | found the diameter I divided it in half to get the radius. Once I got the radius, | was
able to use the formula for volume (V= 3.14R"2h) to get the volume. After | got the volume, I
plotted the x and y coordinates. | then took two points form the x values and two points for the y
value and found my slope. I used the slope formula (y"2- y*1 over x"2- x") to subtract 10.54-
4.63/ 16.39-6.99 and got the answer 0.62

Conclusion:

Based on the answer | got the closest substance type was maple wood. Going into it I didn’t
know what substance | had and the other group had took all 3 of the special substances that you
wanted us to use. | was a little confused on how to calculate a few things but working together in
a group made it easier to figure out without me having to ask you all the questions and having all

eyes and ears on me.
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Density Slope Class Set DNax128
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GRADE: 25/50

COMMENTS: Students only submitted handwritten work and lab worksheets. No typed report.

DEPARTMENT OF CHEMICAL ENGH‘:)EERING
CHEG 1102: Intro. to CHEG La ET
COURSE ASSIGNMENT GRADING AND OUTCOME ASSESSMENT SHE
FOR FALL 2021 SEMESTER

i blems
DEPT OUTCOME 1: Show an ability to identify, formulate, and solve fundamental engineering pro!
by applying principles of engi g, science, and mathematics.

Name (s): ﬂyt-Jth. Blackalbe:

{ Title of Assignment: Lab Report 1 Due Date: 10/01/2021 via eCourses

Max for this | Your
| Competency Area Assignment Score
(i) Perform unit conversions given a conversion table.
(ii) Convert a given value from mass to moles or moles to mass using 25
molecular weight.
(iii) Write values using the correct number of significant figures.
() Prepare a simple report discussing in class experiments. 25
TOTAL 50
Lab Guidelines

Procedure:

1. For each sample given, measure the volume and mass of each piece with the container.

2. Using the given data collection sheet, record volume and mass values into the table. Pay close
attention to the units provided in the table.

3. Next, graph your data as mass vs. volume by plotting each data

through each of the data point shown using a ruler,

point. Draw a best fit line
Determine the slope of the line

4.

drawn through the points. This line represents the density of your
Determine your compound from the list of items provided below.
. For the report, include a) this page as the title page, b) an overview of mass and volume, ¢) a
description of the instruments and materials used for the experiments, d) a summary of the
experiment procedures, and €) a summary of your results and concl . Add a refi
section and cite any sources used within the text,
7. Youare allowed to include pictures in yo

ur report; however, you must discuss the images.

@

Dr. Sheena M. Reeves, Instructor
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S —

Scanned with CamScanner

Density Slope Class Set

DN4X12B

270 g leogerd one ,vavd, silew, peedad waliviad
2¢. 51659 27 Vomyert one, Vard, 5tker, wted peadimial
1159 om® 12t g cmalled ee i, 2 lor, radad madicest J
A et - SHay 27 pgad, boud, glben idut ik
wadol  buand | sl , vead
- 49 8

£ [ 1A ]-

Z1 114

1 11

S

a / -

sl | ‘I 11

v [ =

@ - -

Mass 7
ar | 7 |
- ==
7o

. ZT 1~ O

o 3 7

Z I I

7 |l \l |

1
0 5 1 - 5 2

Volume (cm®)
(\;.h,zs.sf:';‘)(\sf-:w o 4‘;1'1 3
Shige

27,500 - 289

= 2.6
IL.97-12.35

1993, 2001, 2000 ames M. Housley, Traasparent Devices

Scanned with CamScanner
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Deasity Slope Class Set
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