SCHP-227: General & Analytical Chemistry III Lab Spring 07-3

Instructor: Dr. Joe Lanzafame Rm 08-3296

Phone: 314-1240 e-mail: jmlsch@rit.edu

Web Site: www.chemgod.com

Text: Handouts

Course Objectives: To provide a quantitative laboratory complementing, and supportive of the General & Analytical Chemistry lecture course (1011-217).  The goal is to give students hands-on experience with acid-base equilibria, quantitative analysis, and the chemical properties of ionic solutions. The course emphasizes the use of experiments as a tool for chemical analysis.

During this course you will:

1) Use colorimetric and electrochemical techniques to determine pH of acidic and basic solutions.

2) Use spectrophotometry to determine the pKa of an acid/base indicator.

3) Use double endpoint and potentiometric titrations to determine the alkalinity of a multi-component water sample.

4) Use electrochemical cells to measure the effect of acid/base and solubility equilibria on the activity of dissolved metal ions.

Schedule of Experiments:

The course is divided into 4 experiments, each having 2 parts.  In a normal quarter, each separate part would require a separate lab report (8 total).  Since we are doing them consecutively over the course of 2 days, only 4 lab reports will be required.

You will work in pairs, although you and your lab partner may be working on disparate parts of the same lab. You will need to work as an organized team to complete the laboratory exercises.

The description and procedure for each of the four experiments have been emailed to you.  I will also have hard copies available in the lab.

Week 1  Check-in / safety

Week 2  pH & Buffers Read description of pH & Buffers Lab

Week 3  pH & Buffers

Week 4 pKa of Indicator pH & Buffers Report

Week 5 pKa of Indicator Interim Notebook Check

Week 6  Alkalinity pKa of Indicator Report

Week 7 Alkalinity

Week 8 Electrochemistry Alkalinity Report

Week 9 Electrochemistry

Week 10 Clean-up Electrochemistry Report / Notebooks

Course Assessment:

There will be four main areas used to assess your progress in the course: 1) lab notebook, 2) participation & technique, 3) written lab assignments, and 4) the quality of your results. These are briefly described below.

Lab Notebook: (15%) You must obtain a bound (non-spiral) notebook.

Notebooks will be checked mid-quarter and given a grade at the end of the course.  Although the notebook only accounts for a 15% of your assessment, it is one of the most important tools for an experimental scientist. The notebook acts as the “paper in progress”. In addition to being the place to record experimental data and observations, it should also contain your “notes” for preparing for the lab and for organizing your written report. The lab notebook must contain a “real –time” procedure of what you are doing in lab, including dates, times and observations of what is occurring in lab.
Pages in the lab book should be numbered consecutively from the front, with Page 1 being reserved for your Table of Contents. Before each lab, you should jot down in your own words what you plan to do and all of the steps required to accomplish this. You should also create rough data tables for collection of measurements that you will be making or you may tape photocopies of blank tables from the lab manual into your notebook. All data should be entered directly into the laboratory notebook (no scraps of paper, etc., will be allowed). Suspected errors in data can be crossed out by a line, but should not be obscured by "white out" or blackening. We need to keep even suspect results; sometimes they are useful later.

Before leaving each lab, ask your lab instructor to initial and date the lab book where you have stopped your project for that period.

Participation & Technique: (15%) To complete the laboratory exercises on time will require you and your lab partner to work as an organized team. Throughout the course your lab instructor will make observations of your technical ability in lab, your time management skills, and your ability to work as part of a team. The overall assessment of these observations will comprise your Participation & Technique grade.

Written Lab Assignments: (40%) Each student in the course will be responsible for completing his/her own lab reports. Reports must be handed in on the due date. Late reports will be docked 2% for each academic day they are late.

We’re in the information age; reports should be generated with word processing software. I realize that this requirement creates the possibility that multiple copies of the same report could be submitted. However, reports must be written individually.  Neither your instructor, nor the Institute, will tolerate plagiarism.

Experimental Results: (30%) The quality of the results from the group will be assessed. Both the precision and accuracy of the results will be evaluated. Analyze your data and scrutinize your results before you sit down to write your lab report. Be sure you have all the data to complete a report.

Often you will be doing disparate parts of an experiment to achieve the final solution for your group. Consequently, it will be difficult to trace back the roots of some experimental errors. A group grade is the only fair way to deal with this situation.  However, if your results are off as a consequence of working up the data, this will be reflected in your Written Report assessment.

The Lab Report

The written lab report should contain the elements that are itemized below. To assist you in constructing the various parts of the report, I have included some questions you should ask yourself as you write each section.

[1] Purpose

Other than satisfying the requirements of the course, what are you trying to find? What goals does the experiment have? What will you answer in your conclusion about what you did? Do you have an idea about what your answer or result might be? (maybe not) If you sat down with friends after lab and they asked, "What did you do in Chem lab today and why?" the answer would be included in your "Purpose” section.

[2] Procedure

The lab manual often tells you how many drops of X to add to Y. If you are following the lab manual guidelines exactly, you may reference them and need not repeat the directions. However, be explicit when specifying volumes, dilutions, and other matters that are unique to your experiment or sample.

[3] Data Tables, Graphs, etc.

Other than the conclusion, this is the most important part of a lab report.  Data should be arranged in tables with appropriate headings, columns, units, and should include all laboratory measurements, calculated answers, errors and deviation calculations.  Graphs should have both axes labeled with quantities and units. The title should not repeat the labels on the axes (i.e., not "molarity vs density").

Special conditions, your name and the date the lab was performed should also appear on the graph. Graphs should be generated electronically.  Some things to watch out for:

a) If a straight line is known to be the desired result, the "best" straight line should be drawn by the computer (some don't); it should not be a connect-the-dots line. If the computer does not do a best straight line fit, plot the points only and draw the line by hand (using a straight edge/ruler).

b) Points on an axis should be equidistant and with equal spacing.

c) Points should be visible on the plot and should not be obscured by the line.

[4] Sample Calculations

You need to show one complete set of calculations from beginning to end of the experiment, even if you think they are obvious or simple. It will be assumed that all parallel calculations (i.e., multiple samples or similar procedures) have followed the same format. Units (g, mL, etc.) must be included for all measured numbers in the calculations and in data tables.

Some of the calculations, such as standard deviation are available on calculators or in computer packages and their use can be referenced without showing the step-by-step procedure or set-up. You might want to write this section by hand.

[5] Results & Conclusions

> What did you prove or find out?

> Can you answer the questions asked in the "Purpose" section?

> If there was an unknown, what was the answer and what was the unknown number?

> What are possible (or known) errors in this experiment?

> If you wrote this lab manual, how would you change the procedure?

(Don't be afraid to address this question.)

[6] Overall

Although this is not an English class, it is important to have a report presented in understandable language for the reader, especially in science.  The overall portion of the grade will consider grammar, spelling, neatness, legibility, and the entire presentation.

RULES for CHEMISTRY LABORATORY WORK

[1] Eye protection must be worn whenever experiments are in progress in the lab, whether the experiments are being conducted by you or by a fellow student. Any teaching assistant, faculty member, or safety officer may ask that you leave the laboratory if you fail to comply with this or any other safety request.

[2] There will be no eating, drinking, or smoking in the laboratory. Consumables should not be brought into the laboratory because of risk of contamination.

[3] Wearers of contact lenses are discouraged from using them in the lab. Some chemicals and vapors can cause permanent stains to some lenses, and any chemicals that might get into the eye could be trapped between the eye and the contact lens, causing permanent damage.

[4] Laboratory coats or aprons are not required, but they are highly recommended to protect your body and clothing. RIT is not liable for any damage to clothing.

[5] Bare feet are not allowed in the lab. Stepping on spilled chemicals or broken glassware is not a pleasure! Open-toed sandals are not permitted.

[6] Labs are intended to be informative, interesting, and, yes - fun, but "horseplay" has no place in the laboratory.

[7] Your laboratory work space should be cleaned before leaving.

[8] To protect the environment, please follow all special instructions for chemical waste disposal as announced by your instructor.

[9] Report all accidents in the lab (cuts, bums, etc.), even if you think they are minor.

[10] As your parents asked, "Did you wash your hands?" - you should, before leaving the lab.
