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Part 1 Laboratory General Information

Part 1 Laboratory General Information

1.1 Learning Objectives

This course is the first year of general chemistry laboratory. The lab will provide you with
instruction in common laboratory manipulations, data collection and interpretation, record
keeping, and stoichiometric(chemical) calculations. You will become familiar with some of the
chemist’s basic laboratory equipment and will learn why and when this equipment is used. This lab
should help you connect theory with the real world. You will be concentrating on the correct use of
various kinds of laboratory equipment and procedures, but the lab will reinforce chemical
principles covered in your lecture. You will be educated for the scientific method of chemistry.
This lab helps you establish a “practice first” point of view. You will develop a scientific approach
of seeking truth and a scientific method of logical thinking. You will be trained to conduct
experiments in the correct, meticulous, tidy way. The objectives of this course are following as:

Technique

Considering the ease and speed of use and the desired precision and accuracy, you should be
able to choose the right piece of equipment and follow proper technique to use it. You must be
familiar with the following;

1. Mass measurement; proper weighing technique and use of the balance.

2. Volume measurement. volumetric pipet, Mohr pipet, buret, volumetric flask, graduated
cylinder and other measuring equipment. This includes interpolation and estimating between the
marks on a scale; using appropriate number of significant figures in reporting measured quantities.

3. Temperature measurement; use of thermometer.

4, Heating procedures: use of waterbath and hot plate.

5. pH measurement;use of pH paper and pH meter.

6. Separation of solids from liquids; gravity filtration, vacuum filtration and centrifugation.

7. Qualitative analysis; using flame tests, observing and describing the formation and
dissolving of precipitates and gases.

8. Quantitative techniques: titration, quantitative transferring and weighing.

9, Proper cleaning of glassware, mixing of solutions, and use of reagents without causing
cross-contamination,

10. Laboratory safety: safe use and disposal of chemical reagents and safe use of lab

equipment; awareness of lab hazards and safety equipment procedures.
Calculations

1. Basic calculations used in this lab: percent by mass, concentration, using a chemical
formula to calculate molar mass, conversion from grams to moles or moles to grams using the

molar mass, use of concentration units such as molarity, calculation of the simplest formula,

2



E—#5 EXERSTREAN

F—i#s EBEAXEXRELWEMAN

1.1 REHFER

FRBREMAFELRRRZ —, RAEMEAKRENE-ITLRRE. FRERT
SR %% 3 QAT BEAT 8 R SC IR (A MO BRAE AN TSR FOAMT LI B8R L AN L e SR LA K
IMAIREATAESEAL T . EARRBNE T, AR RERARMLE LR EAMUR, R
FANGE R S OIS . LR T LI B REF S HIS R R LR, HIL, AREA
A I T 45 B 2 T e FRAN 25 P 35 38 TF 0 X B 1 5 AR, R B B I IR IRl 22 T TR IR
B, ¥ LRERESRE RN, REEE KRR PR LR -1
WL, TR L EOR B R A B AR 0B B B B, B I R IE B B R I L AT R
FEWMRIFIR. TEHRARENAAHFER.

WIEHBE

BAE T PO AT RS, IR SLRE W 2 — E HORE B AR B B R, AU B TE A
wEMEH LR, FEM0NARBMERNEARES .

1. RENE. ERRRET BN FRER.

2. ARNE .- BRE . REE . REE. . AE  BEMSIEHER, X8 THTR
PR R B B B AR D& A E], BRI L R AL BRI AL, 2 BT
SE BT REAR IR (AR A RS B IE B i R BE A T
BEME . BETHER.

TR KV IR A R P R

pH {HMI & : pH K4LH pH THHMEH.

EVBAT S < W Bt I8 R L BE AN RO AR

SEVESIT SR AR , WS R R UTTE A A BRIV AR , R SR I A2 B
EBEME e E BB RE.

. BOEEUIS SRR R BIR S, U R 2 s e AR e i B S SIS B .

10. SLHERLKAE. EMRERALELEAAERA, RIELRRENELMEH, X
SCH ' W R R A B O IR AR, SRR RN ZEBRELPAR .

e R G Al o



Part 1 Laboratory General Information

simple dilution calculations using MV, = M;V,, use of chemical equations in calculations,
caleulation of the median and the average from a set of data taken in the lab, calculation of
deviation and relative standard deviation.

2. Data recording: proper format and rules.

3. Significant figures should be understood and the appropriate number of digits should be
used for recording data, doing calculations, and predicting precision; in addition, mean or
average, median, and error analysis will be introduced.

4. Graphing data and using linear regression to predict values.

1.2 General Guidelines

Process of an Experiment

Before lab, write the prelab writeup  You must preview the materials entirely and
comprehend the experimental purpose, principle, procedures and the cautions, also, complete the
assigned prelab problems for the experiment provided in the lab manual. You must turn in your
prelab write-up before the lab lecture begins. The prelab write-up is a part of the notebook, which
contains sections, such as the experimental objective, reference, the outline or the flowchart of
the experiment procedure, and the method to deal with the data. You will be allowed to do the
experiment only when you have completed the prelab write-up. Please come to the lab 10 minutes
before the lab lecture and prepare the equipment used in the experiment before. Your instructor
will check your prelab work. You must complete the assigned prelab problems and notebook
preparation before you come to lab lecture or you will not be permitted to continue the lab. In the
lab lecture, your instructor will comment this experiment and answer your questions. Then, you
can start to do the experiment.

Before leaving the laboratory , check your data - You must have your TAC(teaching assistant)
check that your notebook contains all the data and observations necessary for the successful
completion of the lab write-up. He or she will initial your notebook, and if items are missing,
your TA or faculty instructor will decide how the missing work is to be completed. Barring major
disasters, you will have time to do all the needed work during your regular lab period, especially if
you come to lab prepared and stay organized during the lab period. '

After the lab, write the experiment report You should look at your results, complete all
the calculations and complete either your data sheet or formal report. You have one week to
complete and turn in the formal report.

Your formal reports will be examined and graded by your TA to evaluate theory section, your
procedure, data, presentation of results, including graphs, answers to questions posed in the manual, a
concluding discussion and a discussion of errors and uncertainties, when appropriate. Specific point credit
distributions will vary from experiment to experiment, but emphasis will be placed on the accuracy of
your final results in those experiments which are quantitative in nature. Grade deductions will be made
for late notebooks,

Cleanliness Points

Poor housekeeping can contribute to accidents in the lab and it is your responsibility to keep
the lab clean and safe. You will be sharing glassware and equipment with students in cother lab
sections, so it is common courtesy to clean up your area when you are done. Your teaching
assistant(TA) will check to make sure you have cleaned up your equipment and chemicals at the

4
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Part 1 Laboratory General Information

end of each lab before you can leave,

1. Make sure your lab area cleaned up. Your lab area is all your work places, including the
lab bench, reagent rack, sink, and balance table.

2. Make sure all the equipment you used is cleaned up and your lab drawer is set up correctly,

3. Make sure your glassware drawer is inventoried, with missing items replaced and extra
items removed.

H you do not follow the requirements, you will lose points from your lab write up for the

week.

1.3 Honor Principle

The principle of academic honesty is at the very heart of experimental science. The following
remarks apply to the laboratory component:

1. Use of another student’s laboratory data is a violation of the Honor Principle, unless
permission is granted by the instructor.

2. When use of another’s data is allowed, the source of the data must be indicated with a
clear reference in the laboratory notebook.

3. Fabrication of data, alteration of your own data, or fabrication of observations to secure
some desired result is a clear violation of the Honor Principle.

4. All laboratory reports must represent your independent calculations and individual
conclusions, although comparison of numerical results with those of another student is permitted,
with appropriate attribution of the other student’s results.

5. Copying of any portion of another student’s laboratory report is a setious violation of the

Honor Principle.

1.4 General Safety Rules

Safe laboratory practice is based on understanding and respect, not fear. The regulations
below are intended to help you work safely with chemical reagents. These guidelines cover
ordinary hazards and apply to any laboratory experiments you will encounter. Your instructors will
discuss specific safety precautions relevant to each experiment during laboratory lecture. Your
laboratory textbook or manual will point out specific hazards and precautions, Before beginning an
experiment, be sure you have this information at hand and that you understand it. Do not hesitate
to consult with your instructors if you have questions about any experiment or about these

regulations.
Safety Rules in the Chem Lab

1. Contact lens don’t be worn at all times when in a laboratory.

2. Open flames(burners, matches, ezc. ) are not bpermitted.

3. Use every precaution to keep all chemicals off your skin and clothing, out of your nose,
mouth and eyes, and away from flames, It is strictly forbidden to eat or drink anything(including
water) in the laboratory.

4, Long hair and billowy clothing must be confined when in the laboratory. Shoes are
mandatory; sandals or open-toed shoes are not allowed, even if socks are worn. The lab cloth
must be worn at all times when in a laboratory.

5. All accidents, including contact with chemicals, cuts, burns, or inhalation of fumes must
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Part 1 Laboratory General Information

be reported to an instructor immediately. Any treatment beyond emergency first aid will be
referred to the student infirmary. Severe emergencies will be referred to the hospital emergency
room.

6. Tt is your responsibility to read and abide by the “Laboratory Safety” section of the lab
manual and to keep it with you in the laboratory. Any other safety handouts or special precautions
mentioned during lab lecture must be scrupulously observed.

7. Laboratory equipment and work area must be cleaned after finishing work,

Failure to observe laboratory safety rules and procedures may result in injury to you or to
fellow students. Accidents in the laboratory are often the result of carelessness or ignorance either
by you or by your neighbors. It is in your own best interest to stay alert and to be aware of
possible hazards in the laboratory. Do not hesitate to call the attention of the instructors to unsafe

practices by your colleagues.

Safety Hazards

The safety precautions outlined below will be worthless unless you understand, and think
through the consequences of every operation before you perform it. The common accidents, which
often oceur simultaneously, are fire, explosion, chemical and thermal burns, cuts from broken
glass tubing and iiiermometers, absorption of toxic, non-corrosive chemicals through the skin,
and inhalation of toxic fumes. Less common, but obviously dangerous, is the ingestion of a toxic
chemical.

1. Fire. There should never be open flames in the lab. Make it a working rule that water is the
only nonflammable liquid you are likely to encounter. Treat all others in the vicinity of a flame as you
~would gasoline. Specifically, never heat any organic solvent in an open vessel, such as a test tube,
Erlenmeyer flask, or beaker, with a flame. Such solvents should be heated in a hood with a steam bath,
not a hot plate, Never keep volatile solvents, such as ether, acetone, or benzene in an open beaker or
Erlenmeyer flask. The vapors can and will creep along the bench, ignite, and flash back if they reach a
flame or spark.

2. Explosion. Never heat a closed system or conduct a reaction in a closed system (unless
specifically directed to perform the latter process and then only with frequent venting). Before
starting a distillation or a chemical reaction, make sure that the system is vented. The results of
an explosion are flying glass and spattered chemicals, usually both hot and corrosive,

3. Chemical and Thermal Burns. Many inorganic chemicals such as the mineral acids and
alkalis are corrosive to the skin and eyes. Likewise, many organic chemicals, such as acid halides,
phenols, and so forth are corrosive and often toxic. If these are spilled on the desk, in the hood,
or on a shelf, call for assistance in cleaning them up. Be careful with hot plates to avoid burns.
Always assume that hot plates are HOT.

4. Cuts. The most common laboratory accident is probably the cut received while attempting
to force a cork or rubber stopper onto a piece of glass tubing, a thermometer, or the side-arm of a
distilling flask. Be sure to make a proper-sized hole, lubricate the cork or stopper(lubrication is
essential with a rubber stopper), and use a gentle pressure with rotation on the glass part.
Severed nerves and tendons are common results of injuries caused by improper manipulation of
glass tubes and thermometers. Always pull rather than push on the glass when possible,

5. Absorption of Chemicals, Keep chemicals off the skin, Many organic substances are not

corrosive, do not burn the skin, or seem to have not any serious effects. They are, however,

8



F— BEERSKHERN

SEEMREEIG., EREARSRESEAE, BESBRRERREED.

6. S NEPEMMTERT PR TFLREZSHN" K NE . HELRE, B
SRMB RIET L . X F I8 2 2 R B M (£ 2 2 MR E BT L AU AR

7. SLRSEEE, LRI RBRIE G LA ITITHABHE.

RYFZ MM FERERF A THRARRMAERYGE. TRIERH 2 i A5
BZZREN, N T EPE I REY S RLRA LS, RNBRIRBFHEERHATRL L, I
IR R R s R I RIS AT AR R 2R , B BP 1] I 25 .

REFEHHBP

AAENESEENE 5 BE MBI BN E M B, A 87N =1
RO REE, B0, KRR E TR TEN . ETR RN —BRIE, KR RIE L
RIS B R R B B S BRI RA Y R R R BRI E R
WEBHBEASE EHSFNEE. EEAXEMADNBELEAE L, EBRERIEFE
[C54: 08

1. P&

ELREBBIFAGEAEFRABA K. 04 KEE RSP KERBE, BRkZ 54,
JITAT b T K N B S B T A M LR A P T A B B SR L M4 E— SR A . 7E UL, B
B985 H R AGEARETE JOG E RO A8 G E BB R B0 mRE PLER . ok
A DR B, BOKA HLE ) O 0 38 B0 25 38 o SR 7K VA BR AR MOV 7 8 KU R AT, TTASBE
R EEmN. WA ER RGN 2.8 A GBS FBIETT O A8 (R EE
B, A RRSIRERAE KRE, ARH KRENAS — BB ARREE K.

2. BHMRiE

AEMAE AR RIESRERE,  WABAFHASRPHTHERN . EHTRBR
ERRZE, —EERRRERAHS O S FAHEE ., BIER, HREL BB IR
22 RS GBIA, T EREAA2A AEERERANERESBMEN, X ERETE
BIE SR

3. Btk FiAE s

PFETCHURR BT B Bk FI AR 5 4R 5LA 18 plo o, MRS, iF ZAMEA K AR ERFS,
AMUEAE Bk, T HE BA T, — B X il , B B, FHE MRS,
BWREG. o4 . RAEPFRRSRAN,

4. Bi#EIGs

TRERAENOFHEAEREHG T .. A, A% — R EmE BT RIEER
M ERAREERBTREN, BESZEHG. X, BTEEZESENILE, HXWHAE
SR ENTLIRAETER , UBRBE S AN BRHAZE T XSS R KRR E G
REMBER., BT ORETEAARYRATREFRMSMURZRI™E N, ERE
B BT, ERFRBR AP WA AT | . .

5. B2 G i BT R

REILEREMPULZZER . FEE VY EBRAREERAE T AKKE, BT it X

9



