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GRADING OF LABORATORY LAB NOTEBOOK: ANAYSIS,
ABSTRACT, TECHNIQUE
CHE-241, CHE-243

The Analysis section of the notebook is evaluated based on the following:

1. Form: format, header, title, paragraphs are used to separate points.

2. Function: the writing is readable, organized, logical order, free of
mistakes, proper grammar, and punctuation. Avoid informal wording,
addressing the reader directly, and jargon, or slang. Use concrete
terms. Do not use pronouns.

3. Content: all parts of the experiment should be discussed and analyzed.
Key elements reported, (percent yield, purity, IR, MP, R, relative
comparison to Literature or standard values, note compounds,
structures, impurities, and any relationships). Do not include
procedures.

4. Conclusion/summary: A strong affirmative conclusion or summary
statement. Identify structures or compounds.

The Abstract section of the notebook is evaluated based on the following:

1. Form: Abstract format: citation, header, author, and title. Written
in the past tense. A single paragraph, no more than three. Be
concise.

2. Function: the writing 1s readable, organized, logical order, free of
mistakes, proper grammar, and punctuation. Avoid informal
wording, addressing the reader directly, and jargon, or slang. Use
concrete terms. Do not use pronouns.

3. Content: Key elements reported, (percent yield, purity, IR, MP, R1,
relative comparison to Literature or standard values, note
compounds, structures, impurities, and any relationships).

4. Conclusion/summary: A strong affirmative conclusion or
summary statement. [dentify structures or compounds.

An abstract 1s a concise summary of the completed experiment. In a minute
or less a reader can learn the rationale behind the experiment, the general
procedure, pertinent resuls, and the conclusions of the experiment.

The Technique evaluation: Laboratory notebook preparation, time
management, neatness, safety, general understanding due to preparation, lab
technmiques.

(1/8/2011)
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CUinfo: Code of Academic Integrity : Page2of §
o
@

6. Misrepresenting one's academic accomplishments.
C. Specific Guidelines for Courses

1. Examinations. During in-class examinations no student may use, give, or receive any assistance or
information not given in the examination or by the proctor. No student may take an examination for
another student. Between the time a take-home examination is distributed and the time 1t 1s submitted by
the student for grading, the student may not consult with any persons other than the course professor and
teaching assistants regarding the examination. The student 1s responsible for understanding the
conditions under which the examination will be taken. :

2. Course Assignments. Students are encouraged to discuss the content of a course among themselves
and to help each other to master it, but no student should receive help in doing a course assignment that
is meant to test what he or she can do without help from others. Representing another's work as.one's
own is plagiarism and a violation of this Code. If materials are taken from published sources the student
must clearly and completely cite the source of such materials. Work submitted by a student and used by
a faculty member in the determination of a grade in a course may not be submitted by that student in a
second course, unless such submission is approved in advance by the faculty member in the second
course. If a student is submitting all or part of the same work simultaneously for the determination of a
grade in two or more different courses, all faculty members in the courses involved must approve such
submissions.

3. Academic Misconduct. A faculty member may impose a grade penalty for any misconduct in the -
classroom or examination room. Examples of academic misconduct include, but are not limited to,
talking during an exam, bringing unauthorized materials into the exam room, and disruptive behavior in
the classroom.

a. The faculty member must promptly notify the student of the reason for the imposition of a penalty for
academic misconduct and the degree to which his
or her grade will be affected.

b. Academic misconduct is not a violation of academic integrity. The student may, however, seek review
by the Academic Integrity Hearing Board on the basis either that the finding of guilt is arbitrary-and
capricious or that the penalty for academic misconduct is excessive or inappropriate to the circumstances
mmvolved. ("Arbitrary and capricious” describes actions which have no sound basis in law, fact, or reason
or are grounded solely in bad faith or personal desires. A determination is arbitrary and capricious only
if it is one no reasonable mind could reach.)

D. Principles for Computer Use and Network mwmﬂoEm

The use of computers and network systems in no way exempts students from the normal requirements of
ethical behavior in the Comell University community. Use of a computer and network system that is
shared by many users imposes certain additional obligations. In particular, data, software and cornputer
capacity have valve and must be treated accordingly.

Although some rules are built into computer and network systems, such restrictions cannot limit
completely what students can do. In any event students are responsible for their actions whether or not
rules are built in, and whether or not they can circumvent them.

Standards of behavior include:-

hitp://cuinfo.comell.edw/Academic/AIC himl 3/23/04
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The Laboratory Notebook
Spring 2006

Entries are make on right hand pages only, left hand pages are for class
notes, calculations, instructions

State sources for all literature values or outside sources of information.
Every right page is date when the entry is made

Every right page has the Experiment # , Experiment name , and date as a
header

Every right page at the end, lower right designates continuance or end
Every right page is initialed when completed

The Table of Contents shall reflect all entry pages by Exp. # and Name with
page numbers and dates of the work.

Never rip out any pages

Cross out, do not erase or white out mistakes. Use a single strike through
line and initial the cross out.

Do not leave blank page or blank areas on a page, draw a diagonal line
through the unused portion or pages.

tables may be drawn in or taped in from a lab manual or spread sheet.
Note: proper credit must be given to the author. Include date of entry.

Hand outs with procedures , charts, reference data, etc. may be taped in with
the referenced author , book, eic. and date of entry. .

Spreadsheets may used and be taped in from student developed spread
sheets. Note: must have typed on spreadsheet: name, date, citation. Note:
proper credit must be given to the author. Include date of entry.

Use APA format for all citations
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The Laboratory Notebook . 4
Spring 2006

¢ Use consecutive, right side pages; do not skip whole pages. However, a
page with a title on it, to be completed later, is not a skipped page.

e When an experiment {(or an individual section) is continued to another non-
consecutive page—use exp. # (section) continued to page... and exp. #
(section) continued from page....

+ Do not make entries for different experiments on the same page.

« If a mistake is made line through the erroneous entry, leaving it legible,
explain briefly and make new entry. Never erase or tear page_out of the
notebook.

o Give sources for all literature values or information cited.

N:n , student should read the experiment to be started completely.

“w.d Prepare a list of chemicals to be used in the experiment.  All chemicais

involved in the experiment are to be listed in your laboratory notebook appendix,
starting with the last page and working toward the front.

( In the Appendix of your journal, back of book)

+» Chemical Hazards and Precautions Appendix (CHP) - ali chemicals
involved in an experiment are to be listed, with hazards and precautions, in an
appendix;

a. Start the appendix on the last page of the notebook, and work
forward, using both right and left side pages.

b.  Number each chemical in the appendix, sequentially for each book;
this is the CHP reference number. Example: the first chemical listed
in Lab Book 1 would be numbered 1-1.

c. Listthe CAS number from the Chemical ldentification & Hazard List
given to you.

d. Listthe NFPA rating as : H-2, F-3, R-1. Notations such as oxy orw
are inciuded.

e. For any chemical with any NFPA rating of 2 or greater, or if the rating
sheet indicates - look up and record all hazards and precautions.

f. List spill and waste code letters. Tape comment pages in the back of
the lab book. Exira pages are available in lab.

g. Listflash points.

h. Reference the source of the additional information on the chemicals,
i.e. Merck, HCP, Lange, MSDS, NJ fact sheet, etc.

i.  Physical constants may be included for convenience.

j- A chemical needs to be listed only once; when used in a subsequent
experiment, the original entry may be given as the CHP reference
number in the experiment Physical Constant Sheet.

Fpostoct292012\0Organic 2013\2431abnotebook2013.docl/7/2013
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3. Flow Sheet: This is a schematic of the purification procedure which is
developed from the general procedures and physical constants for all
preparative experiments. (See Additional Comments).

4. Experimental Procedure: An exact and detailed record of what is done
and observed in the course of the experiment. This is written as the lab
work is done. 1t need not be in sentence form but must be legible and
sequential. A diagram of any new apparatus used in the experiment is
included. (See Additional Comments).

5. Spectrographs/chromatograms: Any such run on the course of the
experiment, or given to the student as part of the experiment, are taped in
the lab book, properly identified.

Post-Laboratory Write-up: Through CHE 241 the topics to be included in this
section will be specified in the experiment sheet. In CHE 243 it will be up to the
student to identify and include the necessary information.

The Analysis is a statement of the conclusions, which may be arrived at from the
results obtained: i.e., a comparison of methods used; yield and purity of a
product; etc. Experimental numbers and the corresponding literature values are
included in the statement to support the conclusions made.
The analysis only wili be graded on the writing. However, in this section as in the
entire experiment, the content is the major consideration in the grading.
As a guide for the student when writing the analysis, the following information is
provided: Each topic paragraph in the analysis should include:

1. a statement of resuits, including experimental numbers

2. acomparison to literature values or theoretical values

3. a conclusion drawn from the above
The last paragraph is a summary containing the conclusions drawn in the topic
paragraphs, without explanation. As for any good writing, it is suggested that the
student begin with an outline, to organize the work and make sure nothing is
omitted, and write at least one draft before writing the final copy in the lab
notebook.

The Abstract for you experiment will be a paragraph or two stating the
objective, discussing the experiments purpose, the chemistry involved, the
procedure and techniques used, the results of the experiment, and a summary or
conclusion on the results based on the objective.

An abstract is a brief statement of the essential thoughts of a bock, article, body
of work, or research.

Fpostoct292012\0rganic 2013\2431abnotebook2013.doc1/7/2013
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PREPARATIVE EXPERIMENTS:

The planning of such an experiment is as important as the actual manipulation.
A Pre-laborafory write-up is done outside the laboratory period and must be
checked by the instructor or instructional assistant before an experiment is
begun. If this is not completed before the student comes into the laboratory,
valuable lab time is wasted. For the first preparative experiment, a slide-tape
presentation is given in independent study, and must be completed as well as a
pre-write-up before the experiment is begun.

All preparative experiments consist of two sections, the reaction and then the
separation and purification of the product.

1. Equation For Main Reaction(s): The first thing to do is choose the
reagents and write the balanced equations for the expected reaction.

2. Side Reactions: Because of the complexity of most organic molecules, the
desired reaction is seldom the only one that actually occurs. Those other
reactions are called “side reactions”. Write equations for any significant side
reactions.

3. Mole Quantities And Theoretical Yield: The proper quantities of reagents
are usually indicated in the procedure given. The quantity of the most
valuable reagent is chosen to give the desired quantity of product. The
amounts of other reagents used are then usually greater than that indicated
by the main reaction, to allow for loss by side reactions or to act as the
solvent. Determine which is the limiting reagent by calculating the number
of moles of each reagent used and comparing the ratio of moles used with
the theoretical mole ratio indicated by the main equation. Then calculate
the number of moles and how many grams of product would be formed from
the limiting reagent if there were no side reactions and if the main reaction
went to compietion (this is the “theoretical yield”). See slide-tape
presentation for further details. This information is recorded on the Physical
Constant Sheet.

4. Physical Constants And Solubilities: A knowledge of the physical
properties of the reagents is important in carrying out the reaction, and of
the product, side products and secondary products in the isolation of the
main product from the reaction mixture. These usually are found in a
handbook. Record such physical constants and solubilities as are important
for the experiment on the Physical Constant Sheets.

5. Separation And Purification Of Product. Frequently, the isolation of the
desired product from the other products and excess reagents in the reaction
mixture requires more thought and knowledge than does the carrying out of
the reaction itself. A procedure for the isolation should be planned before
the reaction is run. The steps can be shown in a flow sheet which indicates
what happens to each substance present in each step of the isolation. Flow
sheets will be provided for the first few experiments, with an increasing
number of omissions to be supplied by the student.

F\postoct292012\Oreanic 2013\2431abnotebook2013.docl/7/2013
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Experiments 9, 10, 11, 12
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EQUATIONS:
Na* Cl—-OH
Cl—O » -
9A IOIAO * Na* © S + hypochiorous acid
acetic acid sodium —..-<U00—u_01.nm sodium acetate
\OI. +
e T e R .
9B water  hydrochloric acid

hypeochiorous acid
cyclohexanol cyclohexanone

REAGENTS:

Reactants: Cyclohexanol and
Sodium hypochlorite (commercial bleach solution -
5.25% NaClO or 0.75 M)

Initiator: Glacial acetic acid - 6 ml 1

Calculate the amount of cyclohexanol required to yield 0.100 moles of cyclohexanone, assuming a 100%
yield. Use this theoretical amount of cyclohexanol.

Use 155 ml of commercial bleach solution; calculate the mole quantity used. Calculate the mole ratios of
the reactants used. ,

When calculating amounts of reactants, round final masses to 1 decimal place and final volumes to whole

numbers.
APPARATUS:

A 300 ml round-bottom flask with thermometer well
A 250 ml dropping funnel (Separatory funnel used for reagent addition)
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Reactants: Hydroquinone dimethyl ether (1,4-dimethoxybenzene);
t-butyl alcohol

Solvent: Acetic acid, 20 ml

Catalysts: Conc. Sulfuric acid, 20 ml;

Calculate the amounts of the reactants required to yield 10.0 grams of 1,4-di-t-butyl-2,5-dimethoxybenzene
assuming a 100% yield.

Use this theoretical amount of 1,4-dimethoxybenzene.
Use a 30% excess of t-butyl alcahol.

When calculating amounts of reactants, round mole values to 4 decimal places, final masses to 1 decimal place
and final volumes to whole numbers.

APPARATUS:
125 ml Erlenmeyer flask; 50 ml Erlenmeyer flask; 125 mi dropping funne]

DIRECTIONS:

Hydroquinone dimethyl ether!, t-butyl alcohol and acetic acid are placed in 2 125 ml erlenmeyer flask and
dissolved on a steam bath. The flask is then cooled in an ice bath until the temperature is 0-3 °C. The
concentrated sulfuric acid are placed in a 50 ml erlepmeyer flask and the flask is placed in the ice bath. A 125 ml
dropping funnel is positioned over the 125 ml erlenmeyer flask containing the hydroguinone dimethyl ether
solution in the ice bath and the chilled sulfuric acid solution is poured into the dropping funnel. The chilled
sulfuric acid is added in slow drops over a period of 15-20 minutes to the hydroquinone dimethyl ether solution.
The flask containing the hydroquinone dimethyl ether solution is swirled constantly while remaining in the ice
bath. The solid reaction product should have separated at this time and the temperature of the reaction mixture
should have risen to 20-25 OC. Swirl the mixture at 25 OC for about 5 more minutes and then cool in ice.
(Hood)

Add enough ice to decompose the excess sulfuric acid and then fill the flask with water, cool, and filter the
crystals by suction using two filter papers. Apply only very gentle suction to avoid breaking the filter paper while
filtering the acid solution and 200 ml of water. Wash with water and then turn on the suction full force. Press
down the crystals and allow them to drain well. Tumn off the suction and add 10 ml of a cooled solution of
methanol to the crystals and apply suction. Repeat this procedure two more times.

The crystals are dried and recrystallized from methanol. The melting point of the product is determined, and IR
spectrum are run. The product should be turned in, and all physical constants reported.
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When calculating amounts of reactants, round moles to 2 decimal places, final masses to 1 decimal place
and final volumes to whole numbers.

PRODUCT ISOLATED: Methyl benzoatel

REACTANT RECOVERED: Benzoic acid2

APPARATUS: 250 ml standard taper round bottom flask and narrow condenser
500 ml separatory funnel

REACTION: Sulfuric acid should be added slowly with swirling to a well dispersed mixture of benzoic
acid in methanol.

'REACTION TIME: Approximately 1 hour at reflux temperature.

PURIFICATION:

Use is made of the solubility differences of the compound in water and io ether. The reaction mixture is
added to a couple of hundred ml of water in a separatory funnel and the whole extracted with
approximately 50 mi of ether, retaining the ether layer. The ether may first be used to rinse the reaction
flask. Further separation of the organic components is accomplished by extraction of the ether layer with
an aqueous solution of base3 (10% sodium carbonate, approx. 50 ml), retaining both layers.

Tw HeeD => Leavk ofewd | shnke VenT

CAUTION: Pressure of COp, which develops must be released often; shake very gently.
Proceed with the purification of both the ether and aqueous layers.

Wash the ether with a saturated sodium chloride solution. The ether solution now contains only low
boiling solvents, some water and the ester. Add anhydrous magnesium sulfate to the ether solution until
dry and gravity filter the ether through fluted filter paper to remove any water present. The ether is then
removed by vacuum evaporation. The residue is transferred to a distilling flask, and the final product is
distilled by a low pressure distillation.

The aqueous layer is acidified, causing the precipitation of solid benzoic acid. Use concentrated
hydrochloric acid, adding slowly with swirling, until no more solid seems to form. Check for acidity with
litoaus paper.

CAUTION: Much frothing occurs and the reaction vessel should be a large beaker.
Collect the benzoic acid by vacuum filtration. Dry and weigh the recovered benzoic acid. When a

reactant is recovered, the amount recovered is subtracted from the initial amount of benzoic acid used
and the theoretical yield of the product, methyl benzoate, is recalculated.
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squation 1
. dr
Br~ "~ + Mg y
butyl bromide  magnesium o
ether
equation 2
O

g M~

butyl magnesium bromide

BrivigO

N + + OIwOINO_S@w_.
2 m_,\_s@,\\//\\ O — %

butyl magnesium bromide ethyl acetate

equation 3
BrMigQ
+
% CH3CH,OMgBr
OH"
IO\/ + 2 ?a@.I. Br-
ethanol
ano magnesium hydroxide bromide
aquation 4
ol m
2 _Sm++ Br- + IOIMIOI
magnesium hydroxide bromide sulfuric acid

HO
H H %
water 5-methyl-5-nonanol
Mg* O
Br Br 0-§-0" + 2H;0
_Sm..r+ + It
o)

Some of the side products arise from reaction of the Grignard reagent with water, oxygen, carbon
dioxide; others are products of the Wurtz reaction of n-butyl bromide with magnesium, and the

dehydration of the final product.
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is added to the magnesium through the dropping funnel. The n-butyl bromide is dissolved in 40
mi of anhydrous ether and put into the dropping funnel. About 5 ml of the halide solution is
allowed to flow into the flask from the funnel, and a starier soiution added. The reaction
generally begins within a few minutes as evidenced by a cloudy appearance, and the start of gentle
refluxing. Once the reaction begins the stirrer is started and the remainder of the halide solution is
added at such a rate that gentle refluxing takes place. A pan of ice may be necessary to moderate
the reaction.

After the n-butyl bromide solution has been added (it should take 30 - 40 minutes) the cooling
bath is removed and stirring is continued 15 minutes longer, after which only a small residue of
magnesium remains. The acetate ester dissolved in 20 mi of anhydrous ether is added through the
dropping funnel at such a rate that the ether refluxes gently. Once refluxing begins, this may or
may not require cooling in ice. The addition of the ester/ether solution should take 30 minutes.
The cooling bath is removed and stirring continued for 10 minutes.

The flask is then cooled in a ice bath and, with rapid stirring, 17 mi of HyO is added through the
dropping funnel at such a rate that rapid refluxing occurs. Following this, 7 ml of concentrated
sulfuric acid in 67 mi of water is added. Afier the acid is added the two layers become practically
clear. The liquid layers are transferred to a separatory funnel and the layers separated. The ether
layer is washed once with a 10% sodium hydroxide solution, once with water, and once with a
saturated sodium chloride solution. The ether is then dried over anhydrous magnesium sulfate,
filtered through fluted filter paper and the ether removed by vacuum evaporation. The residue is
transferred to a distilling apparatus with a distilling cow and vacuum distilled. The product should
be turned in, the physical constants reported (refractive index} and an IR spectrum of the product
Tun.
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www.chemfinder.com
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Page 2

wmmawwm" for the reaction: Mg + 2 HCl -—--> MgCl, + H»y
the MOLE RATIO Theory is: Mg = 1; HC1L = 2Z; MgClp = 1
if 0.5 moles Mg and 1.2 moles HCl are actually used,

the MOLE RATIO Used is Mg = .5/.5 = 1; HCl. = 1.2/.5 =
2.4

the appropriate column entries would be:

AMT. USED MOLE RATIO

MOLES Theory Used
Mg 0.5 1 1
HC1 1.2 2 2.4
MgClo 1

Enw..mﬂﬂ B.P.:

The melting point and boiling point are entered for:

A.

all reagents used in the main reaction s0 the mﬁﬁgmbﬁ,im%
determine whether the compound is a solid or a ligquid.
the main product.

side  products and secondary . products if their
solubilities are similar to the solubilities of the main
product.

purification solvents in which the main product is
soluble.

The melting point and boiling point are not generally needed

for:

Al
B.

any purification compound used as a water solution.
any drying agent.

DENSITY, g/ml:

A.

DENSITIES OF COMPOUNDS - the density of a 1liguid 1is
needed when it is a reagent and the mls used must be
calculated from the grams used, or when the liquid will
be worked with in a separatory funnel. The densities of
most liquids are found in handbook citations as dg: the
density at ©C) relative to the density of water at
40C. Since this is usually about room temperature this
density may be used as is in the DENSITY g/ml column.
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Page 4

Definition of Solubility: the limit. of solubility will
be taken as 3 grams solute/100 ml solvent: a substance is
soluble in a solvent if 3 grams or more dissolves in 100
ml of the solvent. However, few references give
solubility as ¢g/100 ml solvent so the following guide
lines are to be used. .

The Handbook of Chemistry and Physics (63rd Edition and
earlier) uses a solubility classification which may be
used directly in the PCS:

i -~ insoluble s -~ soluble
.M - slightly soluble v - very soluble
(less than 3g/100ml but not insol)
m - miscible - refers to two 1liquids which are
mutually soluble in all proportions.

Temperature effect on solubility is noted by:

iC - insoluble in cold solvent
vh — very soluble in hot solvent

If no temperature is given, it is assumed to be room
temperature.

The Merck Index and other references give solubility
information in other ways. Unless otherwise noted in the
reference, solubility data is assumed to be at room
temperature.

‘a. S0luble in (solvent}; used in the PCS as: s.

Freely soluble in (solvent); used in the PCS as: v.
Slightly soluble in (solvent); used in the PCS as:, §
Insoluble in {solvent); used in the PCS as: i.

b. Solubility as (for example) 10g/160ml HO

This must be converted to ¢g/100ml, i.e. 10g/160ml X
100 ml = 6.25 g/100ml and used in the PCS as 6.25
g/100ml, s. ,

Thus a solubility given as. 3.75g9/150ml converts to
2.5g/100ml which by our definition is slightly
soluble and is used in the PCS as §. . :

C. soluble in x parts - this means that 1 part solute
is soluble in x parts solvent, both solute and
solvent being in either grams or mls. This 1is

usually used when a solute is very soluble in the
solvent: soluble in 5 parts water , 1/5 --> 20/100.
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TABLE OF PHYSICAL CONSTANTS
EXPERIMENT

CHP # | COMPOUND | MW AMT. USED | MOLERATIO | M.P. | B.P.| DENSITY SOLUBILITY .
[+] (4]
gimol T o Moles | Theory [ Used | “C | "€ aimb- T o ETHER ac|
a) Limiting Reagent b) Theocretical Yeild (mo}) c) Theéretical Yield (g)

T T T T
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ELECTROTHERMAL MELTING POINT APPARATUS INSTRUCTIONS

" Turn Power switch on at back left side of power supply.
Preheat apparatus for 30 mins prior to use.

For even heating, 3 capillary tubes must be placed in instrument, even
when only one contains a sample.

1. Enter a Set Point (2 to 5 degrees below the expected Melting point):
Press the Up key { A } to arrive at the closest value.

EX: To get to a set point of 107°C press the { A } 11 times to 110°
C, then press the { W } 3 times to get to 107°C

Note~ The Up key { A} moves up in 10 degree increments,
The Down key { Wy } moves down in 1 degree increments.

Press {Clear} (lower right of key pad) of a mistake is made.

2. Press GO TO key { 4} to go to the Set Point.
When the Set @onﬁ.wm reached the apparatus will beep 3 times.

3. Press GO TO {_ %} again to initiate the temp. ramp of 1°C per
minute. Watch for the melting point.

4., When the first signs of liquid formation occur, press the GO TO key
{ %}, this stores this temperature in memory and continues heating.
When a completely clear liguid forms, (total melt), press { 4 } again.

5. Press {Clear)} once.

To review stored points, press { % }. The display will show the temp of
each successive stage as it was entered. The first depression of the {24

} key gives the first temp, the second depression of the { % } key gives
the second temp.

**Temps must be recorded in the lab notebook at this point. {After the
{Clear} key is pressed all temps are erased).

6. After temps have been reviewed, press {Clear} key once. The current
set point will be displayed. If this is the desired set point, press
the GO TO { .* } key. If a new set point is needed, press the { A 1/ {¢
} keys as previously explained.

_ **%Do not insert new samples until temp has stabilized at new set point.

After insertion, allow tubes and samples to stabilize for approximately
2 minutes before continuing.

When all trials are complete press {Clear} Wm%_» times.

If no one else will be using the Melting point apparatus ﬁmemm turn
’ower off using the switch on the rear of the power supply.

Dispose of the dirty capillary tubes in receptacles provided. Return
clean, spare tubes to capillary tube dispensers.
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the flashing “Insert Capillaries” light
before inserting charged capillaries. The
light and audible beeps assure you that
the oven temperature has not changed
more than 0.5°C for at least fwo minutes.
» You can start your test any time before
or after you hear the three beeps or
notice the flashing “Insert Capillaries”
light.

2. Press [RAMP/COOL] to begin ramping.
You can change the ramp rate any time
while you are ramping by pressing the
UP or DOWN ARROVV key.

3. Press [STO/RCL] to store the onset of
the melting range in MEM1. Two audible
beeps will sound and “Store” will briefly
be displayed, ensuring that the data has
been stored.

4. Press [STO/RCL] to store end of melting
range in MEMZ2. Two audible beeps é___
sound and “Store” will briefly be displayed,
ensuring that the data has been

stored.

OPERATION

9

5. Press [RAMP/COOL] to cool oven
back to Start. the fan will run until the
start temperature is reached.

6. The “Insert Capillaries” indicator will
flash and 3 audible alarms will sound
when the unit is ready for the next

fest.

Recali Results

You can recall previously stored temperatures
any time that the instrument is not ramping.
1. Press [STO/RCL] to recall MEM1. The
“MEM1” light will illuminate. Repeat

for MEMZ2.

2. Press [STO/RCL] or wait 60 seconds
to exit the recall mode.

OPERATION

C

CCCC

(

C

C

 C

CC

G G O O G G G ¢

C O C

C

e

CCe O

]
s

CC O



ausyrew 3y} uo uoying Hels ysnd pue sjdues 1os(u)

(uoipsiug

1o} Suniepnfssaidoad ui uny o1 sBueyd |Im Apeas sniels waisAs) POYIBN uny 3otD
(T) auo Jagunu e J21Ud ‘UoIIEI0T/|BIA O 1XON

(HLINS

NI aodd T¥NI4 £dX3 ‘3'9) ojdwes 1noA Jo aweu ay) Jajua ‘@uiep ajdwes 0] 1xaN
B1EP INOA DAEBS 0O} 19p|0} Y1 193}9s ‘Au0Ia21pgns O IXaN

uado |jIm mopuim e- 6jul 9|JWES P3]es pue [0J3U0T UNJ uo Y21)o Y3} dol 01 05

'€ duiea duiad] poyzaws au] 19919S {Ua3.40s Jo |Y3| dol je xoq umop-doip 01 05
(saBueyd anes

Jou op ‘suado MOPUIM 3AES B JI) [013UC) UNY PUB POYISIAL U0 I ‘43] WOoR0G 01 05
T 21npa2014 031 Suipiolde s1emos aYyl peoj pue Ho ay) Hels

*Jap|o} uasoyd e uj eep welSojewosyd 3101s pue a[dwes 3y} SWweu 0} JISN Y3 SMOoJjje SIy]

uny pasueapy ue Supeo € ainpaioig

(2 Ad0D) 910d Qdn Sa1BS OTOEd 191425€7 dH :Jo1und ynejop Juisn juld £
919|dwod usym uado |jim weadolewoays e ‘uni 01 djdwes Jo§ HeAn 9
aulydetu 3y} uo uong pels ysnd pue spdwes Palfuy g
a|dwes Sunasful arojoq Apeal, Aes 1shw yiog (pun
uw 31 jo |oued Ae|dsip pue tonuow J13nduiod Jo Yy doy) syysSy Apeas ayr Jo} epy b
W'E dwel dius] poylaw ayj 129)9s ‘uaa.s Jo Y] doy Je xoq umop-doip 01 09 ‘g
{se3ueyd anes

jou Op ‘suado mopuim aAes e Ji) [OITUS) uny pue PoyIS uo YOI ‘Ya} wooq 0} 09 ¢
T 2Jnpad0oid 01 3ulpl0dJe 31EM]JOS SY] peo] pue H9 ayj Hels T

‘uns apdwes jse| ay1 Jo aweu
ajdwes ay3 ule3uod |IM sweiSo1eWOoIYD pue 15p|0} S 495N snotald 3yl Ul elep [je 310)S |jIm Sty

uny apduns e Suipeoy 7 9INpPs3oig

PeO| 01 8ueMY0S Moje (duljuo) D9 qel Jusdijy :uodi dopysap 3D
204 :piomssed HDg idWBUIBS)

Jamndwiod uo winj faulydew uo uinj

Aem ayi jje uo se8 wuny

D9 9yt Buipels T 9aNpadoig

9102 ‘Ao4 ejasuy

wWalsAS DD Y0z8L usiy - saunpadsosd Sunesadp

o0

~

M s W

~ o~ e o

o~

O G O G G G G G G G O G O O G G

¢ Cf

(.

T ¢

CCC«

C

C

C e

C

(

CCCCCd



ccceccceccoccccccccccccccccccccccc o cceccccceceCeuC



(z AdoD) 910d QdN SOLIaS OTOEd 1919587 dH :423ulid Jnejap Suisn Juld °8

‘uado jjim mopumm Mmalalud v “TI0daY TULIg 19919 pue Hoday oI ‘U2a.ds
Jo doj 01 09 "syead pajoqe] Sumoys 2q Mou PjNOYS UIIIS LY} UO WeISoIeWOoIYI YL “/

‘9|qe} uoneiqljed
Sunsixa ay3 SuRIMIBAOC INOY1IM J3]E] pIpPe 3¢ JOUUED SoWeU punodwiod [RUCIMPPY DI0N 4

(10 %212 ‘suado moputm Suluiem 2weu ou daey spunodwiod Swos, §)

(ON #2112 ‘suado MOpUIM i STUNOLUE 0JDZ UM SaUl| 31319p, JI)

‘sodueyd

9ABS 0] paysiuly uaym YO 3oND -j9ge] 01 ysim noA yead yoea 1o} sweu punoduiod
I} JIUD ‘Uwinjod punodwiod 3yl Uj — UIIIS JO WORNOY Je Ijge] uoneqije) 01 on ‘9

(SOA }oHd ‘uado jIm MOpUIM ¢ 3]qe] uoeqijed SunsIXa aNIMIIAO, uy)
O ¥ ‘uado jjIm mopurm
2lgel uoneIgIed m3u, B — 3)ge] UOTIEIGI|ED MAN 19§95 pue UoReiqife) o2 ‘do1 03 0n °g

"Wwetdojewoiyd e uado 01 3jqel sty WIYNM §IIP djqnog "swi} pue
9lep Aq sweidoreworyd Sugsy) ‘sjqe] e Aejdsip mou pjnoys uaalds 3y} Jo 181uad do1ayl ‘¥

{10 o1 ‘suado mopuim ajqejpieae sjeusis ou, Ji)
“Suny 3fUIS §di> 2qnop ‘Japjo} SIYL JapuN "Upa 03 Y
pinom noA weigojewoya syl Sujuteluod Japjoy Jonasul ayL oI 3|qnop ‘Y doyug °g

(s98ueyo anes j0u op ‘suado mopuim anes e jj)
SISAJeuy €18Q uo a1 ‘Ys} woyoq 0105 7
T 2INpad0J4 0} 3ulpioJde 21EMYOS Y] PEO] PUB DO Y3 Mels T
Syead sulppge f 9anNpasold

{z AdoD) 910d Adn S3M3S OTOEd 19148587 dH :423und ynejop Buisn Julid “TT
919|dwod uaym uado ||Im weaforewosyd e ‘uni oy ajdwes 1oy e 0T

S O G

C

CeCcC

¢ €

S

CCx

CCCeCCad

(.

¢ CC

CCCCCd

C

(

et



s

.

—
-



"MOPUIM

Suldwes puowelp 2y} uea) £ joyoaie |Adeidos) 4o [OURL]D ‘{OUBLIAM ‘BUOYAIB SB LYINS JUDA|0S
3|geuns e pue (sgems U010 Se Yans a3nsqgns ajgeuns e 10) sadimwy uisn dn ssaad ajdwes ays uea)y
z (g 24n8i 23s) payoea S| jaaes) ssaid auy Jo doy ayl Fun asmy30j2IauNod qowy doy ayl Sunelol

Ag ssaud ajdwes ayy uadp T :sisAjeue 1o} uoneledazd ul A1ossa0e Y]y puowel] ayi uesjs o) Suluesp)

*paainbal Juswnsnipe |eojueysaw Jo jexydo
0u sI 813Y] 05 pue ‘AJolae) 9yl 1e 19s-3.1d os|e s) A10ssIIIe BY) JO JUdUIUSIE 3Y] "Y1V Y} Ul SUCHIBDI
10 Jaquinu ay) vo paseq paxy si Yiduajyled ayduwies ¥y ayt ‘apow sisAjeue ajdwes atyl Ul usymm

‘|12 12 pasn 2q o} pasu 10U saop ssaud ajdwes ayz ‘s1sed uo pinby e s 3jdwes ay3 } 3LON

“MOPUIM puowielp
ay1 woyy Sunuua AS18ua paseyul 3L} pue djdwes ay) usamiag apewt sy 1D ‘uoiysod siyl ) “adwes
PLOS € YA 19e1U0D Ul St dil Y3 JBY Yons pasamol s ssald ajdwes ay} ‘apotu sishjeue ajdwes ayz uj

"pazA|eue si 3jdwes xau sy 2.1049q saceLns Suldwes

ay) Suueapd Joj pue adeid ojul ajduzes syl Suipeo] 104 PAsSadIe AjISea aq ued eale Sununow ajdwes

a3 1ey) uoisod siy) w st 1 (S 31n3y 29s} mopuim Suijdwes puoweip 8y} aaoqe Jjam si di ssaad sjdwies
ay] os ‘uonsod 1saysiy sy ul 2q pinoys ssaud ajdwes ay) ‘Opow Sulueap pue Buipeo] adwes ay) u)

"papioae

2q ued JUBWUONIALD 2Y] Ul saSueyd Jo S139)39 aaeSau ‘uswainseaw ajdwes yoea alojaq Ajjedniewolne
punoidyoeq e Suiasjjo Ag "juswnaisu) Ay} uo papeo| ajdwes ou Yypm SUORIPUOd WIISAS ayl Jo apyoad
aulaseq e sepinold spyy “pazAjeue si ajdwes AIDAS 310j3q WNI2AdS punoiSideq e 12302 0} 91eM10S
3y1 Ul pAINSYU0I SI WISAS BY) JRYL PRPUSWILIOIAL S| ‘JUBLIAINSEIW Y3 JO AJBINDDe 21NSUDd 01 JLON

“wnipads aidwes e P00 €
‘winnoads punoidpeqe ol 7
2oepajul sdwes P ues) T

:a4e sauossadae Suldwes |le yum ajdwes e SuizAjeue 1oy sdais Jiseq ayy

"paJ LN 1M 3Y31| QI YL "WIASAS B}
30 uim o1 uonng Jamad u3343 syj ssaud ‘isjawondads ayy Suisn paysiuy asey noA usym Jo Sunwiny

“JUBLINISUL
32 JO sN1eIS 31 pue g3 241 JO SI0|0 BY) SISI| MOJ( DGR SY] “WA)SAS 3} JO BILIS DY) A3LIIPU] UED
@31 3Yy uo paAe|dsip 10|0D 3y "7 P210]03-0M] € SUIRIUD UoPNg Jomod aY] SRIBIS I YOUMS JOMOY

“pad uang [[1m Y31 @37 YL “walsAs Y} Jo uiny o} uiede

uonng Jamod uaaig ay3 ssaid ‘Juawniisur ayr Suisn paysiuy uaysn uidaq Aew sisAjeue ajqenal 21050q
salnuIW § jo pouad dnwiem e aaey Jsnw Jajawrolpdads ay| 7 “asn 01 Apeas mou S| JUSWINIISUE B}
‘uaaid pijos sareuwnyt WS 437 Y USYAN "SPUOIBS ST UBY) SS3| ANE) PInoys ssazoad sy) “papeo| Suleg
S| a1emuLlg 3Y) 2|IYm U212 pue pal uaamiaq yseld JIm 1431 9y ‘Ajleiu) -spuoodss (z) oma 10y pjoy pue
widsAs 0g9 Az ay Jo uoung Jamod Sy SSd34 T JUSLINIISUE SY2 U0 WIN) O] JudNASU} 3y ug Suany

HiLd 0£9 Aze) Juapdy

“

S PR G G G G G

¢ C

(.

(.

( C

(.

C

CC

(

¢«

(

C OO«

CCCCC

Coeo



¢ ¢«

(



‘sai1dojouyda] JueISy vsn
ul pauud TT0Z Joquiaidas ‘uonipa 15114 uolip3 TO006-EF08D JaquIny Hed [enuely “januepn Jusjisy

*a|diues ay) uo pariaxa aq 0] ainssasd 1@ Aue mojje 10U pue 3HJI [[im wsikeydasw

yanp dis ay) ‘payseal uaaq sey ainssasd wnunxew 3ouo — passedins aq 1ouued ainssaad
parjdde wnunew ay Agalaym wsiueyraw yangp digs e sasn uue ssaad ajduees ayj ‘uormsod
{up-32112} 3uajap aY) SaYIEAI 31 HIUN UOIIIIP BSIMYI0)D B U] qouy ssad ajduwies ayj) ajejos ‘1oeuod
a)ew o] -ajdwes ay) Yyyum 1pejuo0d ul aq ysnwi ssaud ajdwes ay) ‘pijos 1o sapmod e st ajdwes ay3 4|

6¢ 3pINY 5,435 J2awosads Y14 0€9 Are) Jusyidy
sajdwes duizAjeuy

6£50€9Z/214/wod qyienuetrmmm//:duy :jenuep siy |

*sisAjeue 2y Yyum pazooud 01 Apeals mou
2J4e nOA ‘3se3 SIY1 U} "jje 1e pasn ag 0] paau 1ou saop ssaud ajdwes ayy ‘a1sed Jo pinby e s1 sjdwies 3Y3 §|

‘pajutod 10 daeys ag Aew jeyy sajdwes

uo ssaud apdules ay3 Suisn ploAY “puotuelp 3yl ulyuMm 3utod e 3snf Jou pue pucwelp 3yl JO Bale ajepns
2413U3 aY1 YUM 100D sayewl 2|diwes oy3 18y3 21nSuU7 ‘SUOIIPUOD UNSSAIU SWBLIXD Japun JIeiD ued pue
{ss9] 10 Www g 0) UIY) Aj2AIIE]B) 51 MOPUIM H 1Y 9] ‘[RLIS1eW paey AISA e s1 puowelp YyEnoylly NOILNY)

*9LU] papualxe ue Joj jejd Supunow 219w ay) uo sajdwes JpRe AjPuRnxa
2AB3| J0U 0@ “HT pue T uaamyaq Hd e yum sajdwes ainseaw Aju “sapdutes awaixa Aq pasewep ag ued
d)ejd SulUNOW je1aw 10 [e1sAL) puoweIp 3yl 3jqissod ||13S SI 1l ‘JoAPMOH “JuelSiSaI-Ajjediayd AjBWalxa

S1 Y21ym ‘puowselp 2113yjuis ej| 2dA1 woly sapew a1e smopuim A20ssadde Y1y puowerd 3yl NOILNYD

'$$300.1d Sulues)
a3 ul 3ses [jim 2|qissod spdwes 30 Junowe 1Sv[jEWS 3U) SUISN ‘ISAIMOH JUSWINIISUI 3y} 0) aSewep
10 a3eyes) Jo wadU02 INoym paljdde aq ued ajdues jJo sjunowe Ja31e| ‘9|duIes 3)13E}0A B JO 3SED ALY U)

‘feisAz puowselp ay) JO eale 3JeNS 31U Y] SI9A0D jdwies ayy Jeys ainsul € ysip
feraw Suipunoains aul Ag sdejd ul pay jeualew padeys Jejnaaid “Jeajd a3y sl [eIsAID ay] “[eIsAu puowelp
34} U0 paJnNSe3w 3 0} [eHI31EW JO JUNOWIE [jeWS B 3Jeld 7 *(§ 24n314 295) mopuim Suriduies pugwielp ay)

wouy Aysys paleas)a si dix ay) ey os ssosd ajdues ay) uado 0} UOIIBILP ISIMYIO[DIIIUNOD B Ul qOuy
ssaud ajdwes ay) win) T :A10ssaoae Y1y puowerq ay3 Suisn wnyads e 109(]02 pue ajdwes e peoj o]

anpisal

Aue Jo Je3pd s1 mopuim Susjdwes ayt |nun £z 33ed uo ainpasoid Sulueapd syl Jeadas ‘parzasgo S Wil e
§ ~ojdwes snoiaaad ayy Suunseaw woly ussaad wyy 10 dzey Aue o} Supjoo| ‘mopum Suydwes puoweip
9y} Jo uonDadsus fensia B wuogad ‘payda}od st wntaads punosSyded 93L4N00. UB AINSUD O NOLLAYD

"SPIND S350 9JEMOS HlLd qeFOIIN JUS|IBY Y3 0}
J9J31 ‘aiemyos ay3 Suisn punoudyoeq e 8u11da}j0d uo SUOIINIISUL 20} wnIads punoisHideq e Sunoiajo)

S G G N G G G G

C e

(ot

O G G O GO U G

(

C CC

(

(.

C

-

¢ CCC

(.

CCt



C

L



9
0
0ot 00t
.ofuerld 0o, ’
990 00%
QQN
oot 00z
ook
00¢
0ot
0049
0oL
2, Q0¥
Ja
g 3eag ¥ 2[Eds
3 AnssEAd
. 5
foalANVE
S1Q) Q9L g w)m

—_—

9

*6
kg 3 R

IS NI A r.A0)

s Q%ﬁé&zi 2 4 swwﬁa panp

~

S G W G G O O G U G G O O R R

CCCeCC

C

S O G R G G G

(

CoeeCeCc



S

s

o C L

e

(<



0=15yxelegQocqesOT661800P0TAAEIESIEEEEIHZIOIN dIO=PIUIZFO0ZYI8T68T

YrO0B0G=PILISRZISINDIZ%P(=PI22BL=X3PU|Pa1I3asRLTTRBATOTZYLGLOVAEEFSF489£ 2L/ 5€EF /D96

S4=prgR7aleIvp=mairgdn+las+snieteddy+uone|iisig+2jditis=bs YdIeas /sadeus /Ao duig mmm//:dny

IDIURJeioy

S1N0T 104

—~— wieq) Buimasy
wse|j bunping

FLTUTTIFE T TTY

13400 21 I/ *

"
huuiﬂ /

R0EDE Wwnnoe A,

A0y}

11depe lajug -

Blawowsayy —

snyeseddy uonejnsiq ajduns

C L C

(

L

CCCd

S

Ccocecccc

¢ e

G

s

00

¢ CCC

L

(

C

e







0=151Uxelexg009pepadySPRyI0P8Ic Y.L 718096 HTHA JIO=PIUIREL

9198CCT1LSLIC0B09=DIWISBUBIFAY %d 6=PI337889=XapU|pa138]as89¢93Q6TIL4D91VIIECAIIBAI0A LG

VSE£ 194392 =PIFFIAIEIoP=MaIAGIUSWIBING I+ GO B[ IISIG+qE1=D¢ UDJeas/Sa8ew Ui0s BUIq MM/ /01T

UDUSJ9YH

PR T

SRHAIEUL T ECT ¥R
uLncs

[T H-EL 33 - AR, BTG s Y

saongucs B m._H_W
uEQ RS

weare
T R LIS AL BT S0 :

WAL TTSLEST
|
SRTUERLC Lot M M
e R Siape vsses ST L TE TS Sy GTArg
A1 AT LTS Y
QL
I~ A
<
7 uld
G
LT TEG [ 53 S el [~ T Ko E=ili AOeT
P HERT shwwn  smpslasas Ed .ufr_ﬁlu et 2 00D 200 S8EE Wi CwEy w..nm ‘¥z Suieg

e .

YUV EIEE

(

(.

C (.

¢«

(

(e

C C OO

¢ CC



(

( {

.

(¢

C

{

C

.

(

CC OO



uotyenLIo] Adossonoadg paregul
O xipuaddy

¢

O O G G W ¢

(

C

(.

«

(

C CC(

(.

C e



S G G G G O GO G O S G G G O GO VO G O GO (R G G G GO GO O G G O O G



Tawey “aaEp ‘s29wid 3788 ‘3ssu
TPINkTT faonpoad 1 dx3 ceTdwsxI - sweu ‘838D ‘poylraw ‘UOTIELAIUSDUOD
fasgyd ‘T onpotd ¥ cdx3Ig (BT perageT 24 01 €7 uniloasds 41 eyl

sWAY133dS IHL ONI 113897

.MOCQPSQI.& IR m%j#OJ.\an umouy

o1 Uatm seseufe sTy| “Teyeoye o1 2 earoIpur ( O - 0S01) 0901
1E U238 UTE QT PpUB (00ZL8-00VE ‘00%E£-059¢ ) OOFE PUR QO%SE 1B Ssylladls
HO “RUBNTE  UB 23BdTIpuT  (S9%T1)  O9pT IR pusg ZHD pueg ‘(grer

% OS¥T)} O8ET 1B PUSG £H) {0992 - 000 2 ) 098Z 0§62 12 SaYDIDUIS HD

TTOUEANG-T S¥ pPeTiTiuspl ST 12npodd 8yl Toueing-g
104 WN.3oeds PAZPURIS 241 SSYOIBW WNA3OBdS  [RIUSWT ADdXS 84yl 8duUIs

:(erdwexe oy} SISATUNG

- iaw = -

pPPl1ou Ajiandwr us o3 s74RINGTATlEe Syead ou =

<
1)
(]
o
(f

= 0901 4218435 0-D o1 ‘yoyoore
pepUog-H

)

00Zg - QOvE  (pzoig)s oore YOIV UAIS H-0 floycote
O0PES - 0OggrT 1 100SE Uaiesiais H-0 28447 TOoqooTE
. 9T s ﬁOQWﬁ pUSq ZHD auey e
SZ21T 8 OSvY ul ot pU=sg oHO susMIE
OG22 - 000 & . = 05z T o%62 U23=:L3s H-o sueyTe
T-00 TIIBUn w T
HoT3gTa11csh =T TLEJUnd anasE HOTIEIGTA DUNOOWNG
Q1 dnodB [EaoTrDUund
y
TOUBRING-T 10} DA2puUBlS S3yDdI2W Whnijosds TEIUBUT radx ]y )

318991 d1vd

. (WAol BUTMOTTOL 8U3 UT 8q pTheys
SPLA3Us 8yl ‘srdwexe  ue sSB (32BQ U0 wniiseds ¥I) ToumiIng-T Bursn

‘pPelsgeEl AT+i8doad ‘yoodsiopn
qe7  8y3 1T pedel ST pue gAnNpesold frauvswTdsdxs ayn 1o 1.ed
BT unildeds ¥3¥Y syl CjuswIledxs YoEe 1ol spuaen jTnsay syi Ut pue
SISATEUY pUE BT4=] 2l=2Q =2Uu3  ur H00G2a10N A103eL0gR] YT uT Dapniout
51 39Npoad TBUTL B JO wnizoads 41 TElusuwrisdxs sy woiy uotTgrmiogur

. "3ABYD UOTIETS.LI0D
B Sutsn sdnods TEUOTIIDUNL TBAn)ONniLlS A1TIUSpPT 01 (Z pue ‘wnilideds’
pARPUELS B 03 uosTiedwod Ag  punodwos  w ALTIUSDPT {1 :031 pesn
ST AT TI00T eATlRlITENDL B ATTERNSn 1sou ST wWnizoeds pesisiju] syy

ADOOSOM1D34S AIUURANT . -

CCCCCuCC

(

(.

(

C

C.

(.

CCeeCud

(e«

CCCcC



e Page 3

RUNNING AN IR SPECTRUM:

Follow the directions in the instrument mandal provided.

For liguid compounds with a boiling point above 100 of, vun a neat

sample on salt plates. For liquid compounds with a boiling point
at or below 100 oC, run a neast sample in & sealed cell. For solid

compounds soluble in chloroform, run & 10% solution in chloroform.
For solid compounds not soluble in chloroform, run a mull .

The spectrum should be plotted with peak positions printed.

IDENTIFICATION OF COMPOUND:

The experimental IR spectrum is compared to the standard IR
spectrum for the compound, found in the lab gspactra book, ahd
matched over all. Every peak in the Standard IR should be in the
experimental IR and tLhe relative intensities should be the same.
There should be no extraneous pezks in the experimental ¥R. This
tells you that vyouy experiments) compound is, in thse case of the
example used, l-butanol and not any other 1o aliphatic alcohol, all
of which would have the same major functional group paaks.

In the data tabl
=

Part & 1 the statement: "experaimentzl IR
matohes standard

=
pachtyrum”

Compare the experimentsl IR
sama mathod.

]

STRUCTURE DETERMINATION OF PRODUCT:

The Correlation Chart gives the mos commen Primary peak positio
of Tunctional group absorption for most COMPoUnds ; paak positi
can shift slightly due to wvariztion in structure, some pe
position can shift significantly; see Pavia pg. 702 — 71z ¥
additional explanation.

When determining structure, look for the most prominent peak in the
region of functional group absorption, Bo not try to identify all
Peaks, many compounds have fine structure which 1is not identified
peak by Ummx-/

Be careful with zliphatic CH2 and CH 3 bends; for the CH3 bend the

Peak avound 1380 is critical. above 1400, a peak may be either: if
the compound has more CHZ groups than CH 2 groups and there is one
peak between 1440 and 1470, it is probably a CH2 bend; If there

-~

are 2 peaks the lower peak is a CH3 bend and the higher is the CHZ2
bend. .

IT a compound has both alipahatic and avomatic components, the
1500-1400 vegion is difficult; aliphatic CHZ/CHZ bends and aromatic
C=C stretches may overlap. In  this case do vour best but, if
necessary, peaks may be identified as:

alkane CH2 bend 1460, 1430 1465

aromatic C=C stretch 1500, 1400

pecivum - to the standsrd vun by the -
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INFRARED CORRELATION CHART

To be used in conjunction with Pavia, Lampman,and Kriz
Appendix 3, pp. 699-712

TYPE OF VIBRATION WAVE NUMEER HOEUF INTENSITY
C-H stretch
alkane 3000-2850 =]
alkene 3100-3000 s
alkyne 3300 8
aldehyde 2900-2800 w
2800-2700 W
arcomatic 3150-3050 s
C-H bend
alkane: -CH 1340 W
-CH2 1465 m
~CH3 1450 and 1375 m
alkene: -CH oop 1000-650 m
aromatic: -CH oop
no sub. 670 s
mono sub. 770-730,710-690 s
o sub. 770-735 5
m sub. 900-860,810-750,725-680C m,s,m
p sub. 860-800 s
1,2,4,5 sub. 900-860 m
C=C stretch
alkene. 1680-1600 m-w
aromatic 1600 {2 peaks) W
1500-1400 (2 peaks) m
C = C stretch 2250-2100 w
C~0 stretch
phenol 1230 S
alcohol 1° 1050 s
2© 1100 s
3° 1150 s
ether:-aliphatic 1060-1150 s {(broad)
-aromatic 1270-1230
carboxylic acid 1250 s
ester 1300-1000 (2 peaks) s
anhydride 1300-900 s
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RN .- Infrared Abserbances for . = ..

‘Common Funetional Groups

i~

|_Return llSpectroscopy Home| )

Use the Back Arrow #o return to a %mn?@mnoﬁu\wvwowmﬂs

s - .. ' Wave Number, enf

4000 © 3000 2500 2000 w0 1300 1200 100 . P
H 1 et v 1 | 1 1 - - :
I. ' ) -
: R—0—H! ¢ “. ;
S s F -
: | ! s
T !
v Rt 1 3 N
o m |
== B
—tc=c—"H T O .
.. | = ﬂ ! K m B —r
"3 4 5 . o C ,
Wavelength, microns ' i .. oo R
. >Mnoromm and amines display strong broad O-H and N-H stretching bands in the region 3400- o
" 3100 cm’}. The bands are broadened | due to hydrogen bonding and a sharp "non-bonded' peak

can often'be seen at around 3400 cm™ . —
» Alkene and alkyne C-H bonds display sharp stretching mdmowﬁ:oa in Eo region 3100-3000 em .

“*, The bands are 6f medium intensity and are often obscured by 099. absorbances in the
region (i.e., OH). . . bl
o Triple bond mqw”oE:m wvmoﬁvnmo:m occur in the region 2400-2200 cm °, >¢mo€mon.m...m85 _
nitriles are generally of medium intensity and are clearly defined. Alkynes absorb weakly in \
this region unless they are highly asymmetric; muS,_BoHomu m:Q:om do not show m.cmoﬁson -
bands. - . . o . -~
e Carbonyl’ stretching bands occur in the region 1800-1700 cm’ . The bands are generally very w
strong ang, g.oma Carbonyl compounds which are more reactive in nucleophilic addition o
reactions (ac H halides, esters) are generally at higher wave number than simple ketones and =~
aldehydes, and amides are the lowest, absorbing in the region 1700-1650 cm . R
+ Carbon-carbon double bond stretching occurs in the region around 1650-1600 crii-*. The bands - ,
are generally sharp and of medium ::omm;u\ ?.o:._m:n ooBﬁo::am ﬁ:: g_om:% mum_&m% a f\
series of sharp bands in this region. e : ~

http://chipo.chem.uic.edu/webl/ocol/spec/IR Table.htm o TR 1/25/00
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CHEMICAL IDENTIFICATION & HAZARD LIST

L

iGE li I

&

Student 1 2 3 4 5 6 H|{F | R |7 8 W

CHP # COMPQUND CAS. NO. PEL oT Fl. Pt,
Acetic acid 64-19-7 * | MSDS 10 ppm 212 |1 43°C a | h
Acetic acid, ethyl ester [41-78-6 * | BOTH 400 ppm 3.9 ppm 1 13 10 f | h
Acetic anhydride 108-24-7 * | BOTH 5 ppm 0.13ppm 202 |1 = d | h
Acetanilide, o-bromo 5326-87-4 NL n!n
Acetanilide, p-bromo 103-88-8 NL nin
Adipic acid 124-04-9 * | BOTH 211 |0 a in
Aniline - 62-53-3 ¥ | BOTH 2 ppm 1.1 ppm jp2 |0 d {h
Aniline, o-bromo 615-36-1 NL nin
Aniline, p-bromo 106-40-1 MSDS NL d|[h
Benzene, 1,4 dimethoxy [50-78-7 MSDS NL n|n
Benzene, | ,4-dimethoxy-2-t- NL n|n
butyln
Benzene, 1 ,4-dimethoxy-2 ,5- NL n|n
di-t-butyl -
Benzene, nitro 98-95-3 * BOTH I ppm <018 ppm 32 (0 d | h
Benzene sulfonic acid , 2,5- NL a h
dimethoxy
Benzoic acid 65-85-0 * | MSDS 2|1 |0 n|n
Benzoic acid, methy] ester $3-58-3 * ] MSDS ¢ |2 |0 83°C f | h
Butane 106-97-8 * | NJFS . T[4 |0 f | h
Chloroform 67-66-3 * | BOTH 2 ppim 200 ppin 2 0|0 |C ¢ | h
Hypochlorous acid 7790-92-3 NL . a |h
[ron 7439-89-6 MSDS I 13 ]0 MS f th
Iron(I1) oxide 1345-25-1 NL n|a
Magnesium 7435-95-4 * | BOTH 0 11 1| w f1h
Magnesium bromide 7789-48-2 NL n|n
Magnesium hydroxy bromide NL no|n
Magnesium sulfate 7487-88-9 MSDS ufoj]o * n|n
Methanol 67-56-1 * 1 BOTH 200 ppm 100 ppm 113 |0 12°C f | h
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_ CHP APPENDIX N
CHP# Compound CAS # NFPA Ratina & W Flash Pt./Reference ‘
12-1 Magnesium 7439-95-4 H-0, F-1, B-1 f h BOTH ~
12-2  1-Bromobutane 109-65-9 H-2, F-3, R0 f b MSDSs ~
12-3  Ethyi Acetate 141-78-6 H-1, F3, R-0 f h MSDS L
12-4  Concentrated Sulfuric Acid 7664-93-9 H-3,F-0,R-2 a 208°C  BOTH .
12-5  Anhydrous Ether 60-29-7 H-2, F-4, R-1 f -45°C BOTH o
126 Water 7732-18-5 N/L N/L 100°C  NONE -
12-7  5-Methyl-5-Nonanol 33933-78-7 N/ h N/L MSDS ~
12-8  5-Methyl-4-Nonene NL NfL NL NL N NONE .
12-9 -  Sodiurn Hydroxide (10% Sol) 1310-73-2 H-3, F-0, R-1 b h NAL BOTH
12-10 Saturated Sodium Chloride 7647-14-5 H-1,F-0, R- n n N/L MSDs s
12-11  Magnesium Suifaie 7487-88-¢ H-1, F-0, BAC h h N/L MSDS
12-12  Aceione 67-64-1 f h -18C BOTH o
12-13 Ethanol 64-17-5 H0, F f h 13°C BOTH -
12-14 Magnesium Bromide 7789-48-2 -0, R-0 n n N/L MsSDS o
12-15 Butane 106-97-8 H-¥, F-4, R-0 f h N/L NJF8 _
12-16 Butanol 71-36-3 -1, F-3, R- f h 37°C BOTH k
12-17 Pentanoic Acid 109-52-4 H-2, F-1, R0 a h 95°C MSDS f\_
12-18 Octane . 111-65-9 H-0, F-3, R-0 i h 13°C BOTH —
12-19 Magnesium Hydroxy Bromid N/L N/ non N/L NONE L
/Hazards & Precautions et
12-1  Magnesium: Waming! Flammable olid. Dangerous when wet. Highly reactive. May cause L
iritation to skin, eyes aRd respiratogy tract. May igniie spontaneously on contact with water or
damp materials. !
12-2  1-Bromobutanet Dangen Bighly flammable. May cause central nervous system depression. o
May cause eye a imitaifon. May cause respiratory and digestive fract irfitation. ~
12-3  Ethyl Acetate: Warging! Flammabie liquid and vapor. Harmful if swallowed or inhaled. Affects S
Central N s Sysiem, .
12-4 Concentrated Sulfuric Acid: Causes irritation to skin and eyes and is harmful when ingested. ~
Wear appropgiate tlgthing and goggles. W
12-5 Anhydrous wm.m Danger! Extremely flammable liquid and vapor. Harmful if swallowed, _
5323 orapsorbed through skin. Affects Central Nervous System. ~
126 L o
12-7 1-5-Nonhanol: N/L -
12-8 msr Nonene: N/L S
Sodium Hydroxide {10% Sol.): Causes bums and imritation o eyes and skin; causes blindness; v

ingestion can be fatal.
Saturated Sodium Chloride: Can affect the body if it is inhaled or if & comes in contact with the s
eves or skin. It can also affect the body if swallowed.

12-11  Magnesium Sulfate: Caution] May be hamiul if swallowed.
2-12 Acetone: Danger! Extremely flammabie liquid and vapor. Vapor may cause flash fire. Causes —
irritation to skin, eyes and respiratory tract. Affects Central Nesvous System. .
12-13 Ethanol: Highly flammablet Vapor/air mbdure are explosive. Hanmful if swallowed, inhaled or ~
poured in eyes. .
12-14 Magnesium Bromide: Cadtion! May cause skin irritation. Causes respiratory and digestive
tract irritation and eye imtation. —
12-15 Bufane: Exiremely Flammable! Vapor/air mixture are explosive. Harmful if swallowed, inhaled v
or poured in eyes.
12-16 Butanol: Can cause eye and skin irmiiation. Swallowing large amounis may be harmmiul. e
12-17 Pentanoic Acid: Caufion! Causes skin ifritation and digestive and respiratory tract iritation. e
Causes severe eye irmitation and possible eye injury. S
i12-18 Octane: Danger! Flammable liquid and vapor. Harmiul or fatal if swallowed. Hammful if inhaled. K
12-19 Magnesium Hydroxy Bromide: N/L ~
w
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CHE 236, 223, 227

CARCINOGEN SAFETY TRAINING

CARCINOGEN commonly describes any agent that can initiaic or speed the development of
malignant or potentially malignant turors, malignant neoplastic proliferation of cells, or cells that
possess such materials.

An-OSHA Select carcinogen means any substance that meets one of the following criteria:
* It is regulated by OSHA as a carcinogen.

* Tt is hsted under the category "known to be carcinogens” in the National Toxicology Program
(NTP) "Annual Report on Carcinogens” (latest edition)

* 1t is listed under Group 1, "carcinogenic to humans” by the International Agency for Researchon

Cancer Monographs (IARC).

1t is listed under Group 2A or Group 2B by IARC or under the category "reasonably anticipated
to be carcinogens” by NTP, and causes statistically significant tumor incidences in
expérimental animals according to any of the following criferia:
a. after inhalation exposure of 6-7 hours per day, 5 days per week, for a significant portion

of a lifetime, to doses of less than 10 mg/m3

b. after repeated skin application of 300 mg/ke of body weight per week
¢. after oral doses of less than 50 mg/kg of body weight per day

*

{See page 3 for explanation of NTP and JARC categories)

The use of OSHA Select Carcinogens are regulated under the OSHA Lab Standard as Highly
Hazardous Chemicals. They must be used in designated areas, and all persons using them must
receive chemical-specific training in the health hazards, the handling requirements and the protective
equipment required.

C CCd

(.

¢

 C CoCC

C CCCCu

C

LG

C e

CCC

(.

S G G (e G G GO G G G



ELTIN I Vg

"ayeuissp T2 JO ‘oI K19JeS Teoruay)) 955j02 oY1 10 199 AlefeS Atojesoqe]
oy yo Anpqrsuodsax auf; sT sajqesodsip pue juswdmbs pajeuneuos WI0JoIOd d1sem Jo resodsi(]

‘Tesodstp Jo dnt payjord are 10 J[ny o
Ao [un eore oSe10)s o ur 1doX 23 YOWM ‘S3[I0q Pafj3qe] Wi paoe]d ST ULIOJOIO[YD §S00X3 pUe Pas()

*23eesIq JO 958D UI P2IOIS SUINJOA S} UTEU0D
0} JUSTOIJNIS SISUIEIUOD ATEPUODSS UT “UI00X YorS U seole 58elo)s pajsod a1 ul palo)s S WLI0JOIOYD)

Surpuel sjsep\ pue S5vI0IS

"pagou 10JQ AJoJes [ESTUISY)
23500 oY) pue ‘a)sem snoprezey se dn-yjord 103 pooy 243 Uy 9] ST Feq poess YL PII2qQe] pue paess
‘po33eq uowp oxe 2sat ], "smopd [pds Jo sodum Tids Yia Ioys PagIOSQE SXe ULI0JOI0[Yo JO STRAS

SIS

“gouy [Je 1 $9[58503
ysejds [eonusys Jeas JSnuI BIOJOIONYS aU; Buisn AJoANoE J0U aIe OYM 2IJE [EXSHOG Ol UL SUOSIO]

"[N0 9A0IS pUE [No JAJJS UIVMIS(] SISTXS
deS ou 1e1)1 05 TWIOM 5q 1STUI ‘§}0d qBf JO ‘soasels Suof ‘uomippe uy “parddns s3(8503 yseyds [esnuayd
pue ‘suoide qef ‘soA0f3 213 Jeom 1snul 1t Fursn Ajoanoe suoskad ‘pasn Suraq st ULFOJOION[D USYM

_ EoEaE_uw BATID3101] [EUOSIS]

“PAAOWIST 8¢ 10U PIROYS SPOOY 38913 UT AJUO pasn st Jorja juswidinbe 1oy “pooy oy ut papiacid
SISUTZIUOY Pa[aqe] oyl v paoepd ale sdy opadid pue siaddoip ‘sodmawrry se yons ssjqesodsy]
“pooy a1 u 1§57 st ‘sapradid pue ‘sqng Inddop ‘sremssefd :pasn ST WLOFOIOND Yoy ut juswidinba [y

"sABI) IoUT] pOOY] 315 JO

$OUGUOS 2] NP AJUO Past ST WHOJOIONYO ‘Spooy ot U "Uonejustunnsur jusselpe 03 paaour oq Aewr
UHIOJOIONo Summejuos saquy sjdures pue sfoo pasojo sspooy pajsod oy ur AH0 pasn ST LLIOJOIONO
‘seale 850U} Ul VO PUB (JOPT SWOOY Ul seale pajeudisop oY) ul AJUo pasn st UIOJOIOND)

:35[() JO SPOUIOJN pueE Sealy

SININRINOXTI DNI'TANVH IS

"UOTEULIOJUE Ajofes pue ifesy [EUORIPPE JOF SGS .uoamm Bt
Spermre
TejuounIadxs Ul AFoMoSourIes Jo SoUIpIAS JUSIoNYNs - g7 dnoln (DI
suadourores aq 0] pajedogue Ajqeuosesy] - 7 dnoln) (JIN
£-99-9L "ON SV unoJorer)y NHUDONIDIVO

LTT°€TT 9€T HHO

CC e

C

0O

C C CCCCCCoCc

(

(

O O G O O G G G G

<

{

C CC



CHE 236, 223, 227

The following is quoted from the Seventh Annual Report on Carcinogens, Summary 1994, NTP.
NTP CATEGORIES:

1)

2)

Known to be carcinggens:

There is sufficient evidence of carcinogenicity from studies in humans which indicates a causal
relationship between the agent and human cancer

Reasonably anticipated to be carcinogens:

A There is hmited evidence of carcinogenicity from studies in humans which indicates
that causal interpretation is credible, but that aliernative explanations, such as chance, bias or
confounding, could not be excluded, or

B. There is sufficient evidence of carcinogenicity from studies in experimental animals
which indicates that there is an increased incidence of malignant tumors: (a) in multiple
species or strains, or (b) in multiple experiments {preferably with different routes of
administration or using different dose levels), or (¢) to an unusual degree with regard to
incidence, site or type of tumor, or age at onset. Additional evidence may be provided by data
concerning dose-response effects, as well as information on mutagenicity or chemical ‘
structure.

JARC CATEGORIES:

Group 1: The agent is carcinogenic to humans: Sufficient evidence of carcinogenicity to humans is

necessary. Sufficient evidence is considered by IARC to be evidence that a causal relationship
has been established between exposure to the agent and human cancer.

Group 2A: The agent is probably carcinogenic to humans: This category generally includes agents

for which there is limited evidence of carcinogenicity in humans and sufficient evidence of
carcinogenicity in experimental animals. On occasion IARC may classify an agent in the
category solely on the basis of limited evidence of carcinogenicity in humans or of sufficient
o«wmmnon nm_m carcinogenicity in experimental animals in view of supporting evidence from other
relevant data.

Group 2B: The agent is possibly carcinogenic to humans: This category generally includes agents for

which there is limited evidence of carcinogenicity in humans in the absence of sufficient
evidence of carcinogenicity in experimental animals. It may also be used when there is
inadequate evidence of carcinogenicity in humans or when human data are nonexistent but
there is sufficient evidence of carcinogenicity in experimental animals. In some instances,
agents by be included for which there is inadequate evidence or no data in humans but limited
evidence of carcinogenicity in expetimental animals together with supporting evidence from
oEQ.»iaSE»&mE. .
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ORGANIC CHEMISTRY LAB ﬁWa\ \_

Student Contract

-0 PAG

| have read, | am familiar with, 1 understand, and | agree to the terms and the
conditions of:

ORGANIC CHEMISTRY LAB

Student Contract

t will maintain the document and refer to the document during the term.
Name

Signed

Date

Course ' Section

Term

http://my.bee. &E.?Eﬁmr%.ﬁ_mm\ 1305624293 sX0a61/ORGANIC-CHEMISTRY-student-contract(9.doc
Ralph Fleming Page 7 : 5/17/2011
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