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This handout provides general guidance on the laboratory portion (and some aspects of other work). It should
be read in conjunction with appendices A and D of the lab manual and p. 6 of your syllabus. This supplements such
information and does not override it.

Occasionally there are exceptions to the rule and hence laboratory practice may require deviations from
those provided in this guide. Pay attention to my lab briefings (including information given in recitation), my
emails and online postings, what Dr. Loza tells you in-class or in Carmen, and use common sense. If you
have any questions please ask the only stupid question is one that is not asked.

Read and follow assiduously the statement on Standards of Academic Conduct in General Chemistry on p.
4 of your syllabus. Staff members (including myself) will be looking out for it carefully and we regularly check
carbons and look out for academic misconduct in laboratory exercises, quizzes and examinations, and
cases of suspected academic misconduct are regularly referred to the Committee on Academic Misconduct
(COAM). Dont jeopardize your grade (this will lead to a reduction in your grade) and disciplinary
record by pulling a fast one if you cant do the assignment then seek help and do it right!
You are reminded that there is a mandatory online quiz on Carmen that you must complete with full credit
before you can receive any credit on this course.

A good reference point is Dr. Zellmer’s Chemistry 122 website:
http://www.chemistry.ohio-state.edu/ rzellmer/
This contains solutions for additional homework problems, lab hints and questions (including step-by-step guid-

ance on how to produce Excel graphs), and notes/handouts for his section.

TA: Yu Kay Law

• Email: ylaw@chemistry.ohio-state.edu

• Office hours in Celeste 160 (help room): Mondays and Fridays 9:30 - 10:30 am

– (NEW) There will be additional help room hours provided during finals week - more information will be
provided later in the quarter.

– You are encouraged to seek help from any TA that is on duty in Celeste 160, although for specific lab
related questions you may prefer to ask a CHEM 122 TA there.

– Note that you may visit any TA on duty in CE160, and also please make use of Dr. Loza’s office hours. If
you need to see me or ask me about something and my office hours dont work for you, email or speak to
me in-class to make an appointment I will always try to make time for that. It is my primary goal to help
you understand the material, but I cant help you unless I know what the problem is!

• Section website with lab/recitation handouts and review notes (I never keep spares):

http://www.chemistry.ohio-state.edu/ ylaw/122/

• You should visit Carmen (https://carmen.osu.edu/) regularly to check on your grades. With so many grade
calculations and recordings it is inevitable that mistakes are made. It is best to do so over time rather than
checking at the end of the quarter.
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1 Problem Solving and Showing Work
Since problem solving and showing work is such a big part of this course, as Dr. Loza emphasized in her first
lecture, I have decided to devote a section of this handout to this issue, as well as to showing work. You should be
aware that I intend to grade for showing work in lab reports and prelabs in a similar manner to how she discussed
quiz grading in lecture.

I recommend that you read through carefully some of the blue boxes that are in your textbook on how to solve
problems. In particular, the following readings are important:

• p. 90: Problem Solving

• p. 411: Calculations Involving Many Variables

Also, you are recommended to read through the textbook for the relevant material before tackling your report -
as well as the entire discussion of the experiment (both the material at the beginning and the data analysis section).

1.1 Suggestions for Calculation Questions

• Make a table of known and unknown (to be found) quantities that you need to know. This should lead you to
what you need to solve it (the equation)

• Write out chemical equations relating to the reactions you are analyzing, where appropriate.

• Be sure to give the algebraic form of the equation that you are using to solve the problem, and rearrange the
equation to give the unknown as the subject of the equation. This will help minimize mistakes. Plus, this will
give you credit for understanding what is going on.

• Make sure that your quantities are dimensionally consistent.

• For problems not involving complex formulae, the use of dimensional analysis is encouraged.

I will also expect your answer to make sense. For instance, would you expect something that has a high molec-
ular weight to vaporize? Or alternatively, would you expect to find a compound with a weight of 0.001 g/mol?

A little matter of units: you should be aware that if you took the logarithm (ln) of whatever (say ln x), then this
quantity has no units.

1.2 Conceptual Questions

Conceptual questions often cause grief. Either people just write down an answer or not think about the chemical
concepts.

You should outline why something is the way it is based on the chemical knowledge you have - in other words, I
would have assumed that you have read through the lab manual section and any relevant textbook material.

So, the way to answer those would typically be to tell me

• The general principle underlying this problem.

• How this applies to the problem.

• The answer to the question.

In general, I aim to give credit for doing each of these things, with strong emphasis on the last two (based on my
experience).
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2 Laboratory Notebooks
2.1 Why do we care?

Record-keeping is very important in science and engineering. If records are not kept properly, you may find that
your future work cannot be confirmed by others and will have to be retracted - or you will have been assumed to
have made up data. This can spell the death of your future professional career - so you need to make sure that you
are into this habit. This applies also for those entering medicine and other allied medical fields.

This article published in Nature recently (Nature 2005, 437, 461) might give you an idea of its importance:

Lack of lab notes casts doubt on RNA researcher’s results

Ichiko Fuyuno, Tokyo
Japanese university has been unable to confirm its professor’s results.
A respected Japanese scientist who failed to produce laboratory notebooks confirming his published results now

faces a furore over the credibility of his findings.
On 13 September, the University of Tokyo’s School of Engineering held a press conference to say that Kazunari

Taira, a professor at the school who specializes in RNA research, had not provided raw data to verify his team’s
results. The RNA Society of Japan has also questioned some of Taira’s methods.

Last year, the RNA Society of Japan began receiving letters from scientists in Japan and elsewhere saying that
they could not repeat Taira’s results. In April the society asked the University of Tokyo to examine 12 of Taira’s
papers published between 1998 and 2004.

The university set up a committee of internal and external experts to examine four papers out of the 12, including
two published in Nature (H. Kawasaki and K. Taira Nature 423, 838842; 2003 and Nature 431, 211217; 2004) the
first paper had already been retracted (Nature 426, 100; 2003) and the second corrected (Nature 431, 878; 2004).
The panel asked Taira to submit samples and notebooks relating to the experiments, but the researcher in his lab
who ran the experiments did not have them. The researcher had stored data in a computer, some of which had
since been scrapped.

The university press release said that ”the investigation committee so far could not confirm the credibility of
research results because it could not confirm the existence of clear data to support those results”. It has asked Taira
to do the experiments again, and will produce a final report by March 2006.

Taira says that not taking notes was ”not common sense” and was regrettable. All the other researchers working
with him keep notes, he says.

But Taira says that the oversight does not mean his methods are wrong, and says other groups have used his
technique to publish findings. He also says that other researchers’ notebooks back up some of the experiments. He
now requires his researchers and students to get their notes signed by a third party.

Kimihiko Hirao, head of the School of Engineering, says that, unlike many countries, Japan doesn’t have inde-
pendent bodies to monitor scientific wrongdoing. ”It’s time to consider establishing a third-party regulatory system,”
he says.

Also, if you dont keep records properly you will find that you cant repeat or write out reports on what you did. I
often return to notebooks from years back to get an idea of what I did back then and what the results were.

Finally, it is meant to be a way to make sure that you have looked over and understood the procedure.

2.2 What Do You Need?

Your notebook (not your report!) is the legal record of the scientific work that was done notebooks have been
subpoenaed by courts before and they need to be clear and provide information on how to reproduce your results.
The key is that it should:

• Tell someone what you did and what your results were.

• Allow an A student/TA to complete the entire experiment without looking at your lab manual.

As this is the permanent record of your work, it must be written in ink (i.e. with a pen). White-out and pencil
must never be used. Cross out neatly with a pen if you made a mistake.
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2.2. WHAT DO YOU NEED? 3

What I expect to see (at the time of marking) will include:

Purpose

Here, I expect to see a short statement of what you hope to achieve by completing this experiment.

Procedure

You need to outline the procedure and give a reference to the lab manual so that those who wanted more detail
know that you were following that procedure, and can look that up easily if they want to.

You need a summary with all information required to repeat the experiment especially if you altered the pro-
cedure in the manual. This means that a good Chemistry 122 student or a TA needs to be able to repeat your
experiment from that account. It is not essential to write in full sentences provided that it is comprehensible.

In particular, volumes, masses, and concentrations need to be recorded if it would affect your ability to repeat the
experiment. There are one or two experiments where the tables in the procedures sections are essential material
to have in your procedures section.

I will expect you to enter the laboratory with a completed procedures section. I will check them either during the
video or immediately after the experiment has begun. Failure to prepare the purpose or procedure will lead to grade
deductions.

Data

It is vital that you record all data in the laboratory notebook, as you go along. This is where data is recorded, and
not the report form or anywhere else in the lab manual.

Anyone caught recording data anywhere other than their notebooks or doing so using a pencil will receive a
grade penalty. The excuse that you have carbon copies is not valid, as in real life people don’t have carbon
copies and they need to be unalterable.

In the same vein, I can point out that your notebook just needs to be legible and clear - i.e. clear enough for a
TA to understand (data scrawed around the margins with no indication of what they represent is a good way to lose
points). It is not graded for neatness other than that required for me to understand. Neither does it have to be in
lovely handwriting.

I do accept records in the form of filling in (as you go along) a copied-down version of the report form in your
notebook, but note that there are labs in which this wont work (e.g. expts. 11 and 16) or where this is unwieldy (e.g.
expt. 17). Please read the procedures carefully before copying the procedures out willy nilly. In particular, if you
think something is relevant, then please write it down; it doesnt have to be just the data that is listed in the report
form or procedures section. If you recorded too much in your notebook, it doesn’t matter.

Also, I grade for writing down the data as you go along not when I feel like it or when I have finished this entire
run as you will forget. I recommend taking your notebook with you when you move around the lab e.g. to measure
out reagents.

For the purpose of General Chemistry, you are required to submit carbon copies of the data pages of your
lab notes to me before you leave. For labs that are done over more than one session, the data must be
submitted after each session that you do it. If you dont do so, your lab report will not be marked.



3 Laboratory Reports
Laboratory reports will contain both your results and the analysis of your results. The requirements are as follows. I
mark very closely to these guidelines and expect you to have read and followed them. I grade for your demonstrated
knowledge of Chemistry; marks will, for the most part, not be given for effort only per se. Make sure that you know
the concepts - and I will give partial credit generously, similar to the manner that Dr. Loza demonstrated in lecture.

Note that I have based this advice on what people typically lose points for. There will also be additional handouts
and emails, and I can tell you that frequently these are based on what people got wrong previously. Not reading any
of this is not an excuse for a grade appeal. You will lose points for not doing things correctly.

Also, do not spend copious amounts of time and effort (disproportionate to that spent on homework and review)
on lab reports. Labs are only worth 20% of your grade, and as most people get most of the points the difference
here between a top student and a bottom (diligent) student - assuming all the labs are completed reasonably well
- is relatively minor. Concentrate on understanding the concepts rather than producing a perfect lab report (which
I’ve seen only once or twice in my career as a TA).

So, what do you need?

3.1 Purpose and Procedure

The purpose is self-explanatory. The procedure should just be a page reference to the lab manual.

3.2 Report Form

With few exceptions, this needs to be the one that you have in your lab manual. Photocopies of the report sheets
are not acceptable. All blanks should be filled in where applicable.

Note that I will look for correct significant figures and units - 0.5 points per violation up to 10% of the report form
score for each of the two issues (20% total)

3.3 Sample Calculations

These are either listed at the bottom of your report form or will be announced explicitly in class. See earlier section
for hints.

3.4 Graphing

Graphs have an important part in scientific thinking and displaying/analyzing data. When I read papers, I tend to go
straight for the graphs on the first pass and look at the rest later.

These are however good places to lose points, since there are so many details that you need to take care of.
Here are the key points:

• Spread out the points across the entire page. I expect you to use one sheet of graph paper per graph in
general; postage-stamp sized graphs are unacceptable.

– There are no exceptions if you are using Excel (or any other computer program). You are expected to
learn how to use it properly if you use one.

– You are expected to ensure that the points are well spaced across the entire area of the graph. With one
exception, (0,0) should not be on the corner of the graph.

• Please make sure that if you do it by hand that you use a sharp pencil and that you use a ruler preferably
a 12-inch (or longer) ruler. Untidy best-fit lines will be penalized (both for tidiness and because you can’t
calculate a reasonable gradient from this - hence loss of quality points).

• Check to see what needs to be plotted on the same graph and what should be plotted on separate graphs
these are explained in the manual (typically in the data analysis section).

• Markers should be clear and not too large. A cross or dot will suffice. Make sure that you know what you need
to plot on each graph as there may be multiple sets of data
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3.5. CONCLUSION 5

– If there are multiple series on your graphs then please make sure that these can be distinguished clearly
and that there is a legend or series labels identifying each of these series.

• Make sure all points required are on the graph. (yes, points have been lost for this before)

• Do not join dots on the graph make sure that you either draw a smooth curve or a straight line of best fit.
When doing so, please think about what it says about the Chemistry. If you join dots on a graph, expect to
receive no credit for that graph period.

• When labeling axes, please make sure you get the units right.

When taking the slope of a best fit straight line, please take two points straight off the best fit line (not two data
points) or use the Excel display equation option. If you read off two data points to calculate a slope, you will lose
points.

3.5 Conclusion

In your conclusion, you need to, in good English,

• Summarize the final result. If you were asked to determine something then that number (with appropriate
units) must be reported. If not, then the general results obtained need to be reported.

• Discuss the result obtained, in particular I will look for things that you are asked to discuss either

– In the data analysis section

– Requested specifically in any of my communications (email, lab briefing, or printed handout).

In this discussion, you will be expected to do so using your understanding of chemistry from your reading of
the textbook, lecture notes, and lab manual.

3.6 Report Questions

You will also have post-lab questions assigned for each experiment. These will generally be announced in class or
put on handouts. Dr. Zellmer’s website also has these assignments.



Reading Materials for Each Experiment
I have tried to give for each experiment relevant readings to aid your preparation of prelabs and reports. These
are not exhaustive and in particular this does not replace your attendance in lecture and thorough reading of the
textbook.

Note that another aim of this is to give you a general sense of how the labs are correlated with the textbook
material.

Experiment 11

Chapter 5.5-5.6 (p. 182-191). You should be able to do practice exercises 5.6, 5.8 and 5.9.
Note that this is review material from Chemistry 121.

Experiment 12

Chapter 10.5 (ideal gas law) and 10.9 (non-ideality of gases and the van der Waals equation). You may wish to look
at practice exercise 10.8 (p. 414-415) and homework problem 10.50.

Experiment 13

This relates mostly to vapor pressure and the Clausius-Clapyeron equation. Text reference: 11.5, especially the
yellow box on p. 462. However, if you dont understand how to think about intermolecular forces (11.2 (p. 445-453)),
then youll never get this right.

Note: It is a very good idea to work hard on intermolecular forces. You will be miserable in Midterm I otherwise -
and it is a conceptually difficult topic.

XRD Experiment

This will be covered in detail in the lab manual handout. Some starting material is Ch. 11.7. You should also pay
attention to the material on ionic radii (Chemistry 121 - Ch. 7.5, p. 268-269).

Experiment 16

p. 506 in the Colligative properties section is a discussion on freezing point depression, which is illustrated in lab
16. You should also look at practice exercise 13.12 and homework problem 13.72.

Experiment 17

Ch. 14.4 tells you all the detail about first and second order graphs. Unfortunately, for zero order graphs you will
have to rely on the manual. There is a homework problem similar to the lab experiment itself. I will give you notes
on this topic/experiment as well and it often shows up in the exam.

Look at practice exercise 14.8 and homework problems 14.44.

Experiment 19

All of Chapter 15, basically. This is material which you should have covered by then and be ready for from midterm
exam 2.

Experiment 20

Ch. 17.3 is the direct reference; however, you will need to build up from Chapter 16. This lab traditionally gave
people a lot of grief and was never well done as a whole - so be warned. The essential material is actually on p.
739 (titrations of polyprotic acids). See additional handout and manual for information.
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