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2EDEK - 2 Objectives and Outline of the Course

B | EROAMEEERBREOBBZENLET 2, 510, RRICBVIBONERRAFELCERT 52 LTk > TEEHMBEREE
BLOET B EHIMPENBBENZRE S, LFERERISITCZER (O, @, ®. @, &, ® pELFER (@, @,
@) RUAEHILFEERR (© 0,®) LUBKEIND,

& | The purposes of "Laboratory Work in Basic Chemistry" are to acquire fundamental chemical experiment skills, and to cultivate

the ability to make the scientific investigation by contemplating the obtained experimental results. It consists of analytical

chemistry (O, @, ®, @, ®, & ®), physical chemistry (D, ®, @) and organic chemistry sections (10, @, @).

FEDEEBIZE Learning Objectives

B | OB FBICEDEHENICESDREICEE L TRRTE S, LEEREEICHET 2Z22E. RERICNHT 2 0EX0ERZ
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BERAREROERRFEEREEDNOERZEBRTE 5,

BEBROLE—MERICHY, ERBEREEEL, ERZITL. Thoz2MYER XELLTRRI28NEED,
ENEDPH. EENT THAINDZCAFEICOVWTEREZRD D,

EBRYE, EEVEOAH. BFHE. MHORBERBISOVWTERERD S,

RRTHEAT ISEERAE. AREARORY BV OEKRICOVWTEY, o, YEBLE, BB ILFORRRTERTIE
FREEE DHLY UL P EARIRIEE 2.5,

BREBTCRER DT — X OHALBICOWTEBRREZRD 5,

= | To become capable of carrying out Laboratory Work with planned manner and considering safety, based on the sufficient
preparation. To get minds of safety and environmental effect accompanied by chemical experiments
To become capable of describing and expressing the results of Laboratory Work accurately and objectively, by understanding
the notation of the experimental notebook and reports.
To understand and carry out analysis of metal ions, based on their fundamental reaction.
To understand and carry out titration analysis methods involving acid-base reaction, and oxidation&#8211;reduction reaction.
To understand buffering action and carry out potentiometric titration.
To understand the Lambert-Beer law and carry out absorption spectrometry.
To understand the first-order reaction kinetics and the activation energy.
To understand the molar solubility and dissolution enthalpy.
To understand basic qualitative analysis of organic compounds, and basic manipulation to carry out organic synthesis.
To get abilities of analysis of data, consideration and scientific writing by writing reports
To understand chemical equilibrium with respective to qualitative and quantitative analysises
To understanding inorganic synthesis, organic synthesis and the principle of separation and purification
To learn fundamental handling of various inorganic and organic reagents, and to learn how to use various experimental
instrument
To learn statistical processing of data such as error analysis and test
3 BAZDERE O S / Fulfillment of Course Goals (JABEE BS:&ERIB D &)
H
Ea

REHEIER Course Plan

No. 18 B Topics AZA Content
1 B | EREEZBAEO [t EREEE| BIEICHT-> TOEERE
ISO14001 (DWW T
& | Guidance Precautions to learn "Laboratory Work in Basic Chemistry", and short introduction of
1ISO14001.
2 H | EZB®R7T—~QO £€BAFTVDE | ©€BA 7> (Ag+, Cu2+, Fe2+, Fe3+, Zn2+, Ni2+ R AI3+) OEXRRIGIZDOWTE
ST P, INMH0EBAF OB RGEZFEL CANS,
& | Experimental subject @ | To learn the basic reaction of metal ions such as Ag+, Cu2+, Fe2+, Fe3+, Zn2+, Ni2+
Qualitative analysis of metal | and Al3+, and examine in detail the reactivity and nature of these metal ions.
ions
3 H | £%7—~Q BIEEHETE BEBEFEAROANELETZEB L. BEERIC. BIGELSEZ BT 5, K&
CFPUTLERBS M) LADREBRFPICETZ2ZINTNOREL TILE—KIC
LYk,
% | Experimental subject @ Acid- | Students learn about how to prepare and determine standard solutions of acid and
base titration base, and understand on acid—base reaction, and a concept of acid-base equivalent
concentration. They determine concentration of sodium hydroxide, as well as sodium
carbonate
4 H | %7 <0 BIETEE BYVAVBAFT L DBIOBETHEZER L. TF Y F—Lh0BBIkEEZ B~

VHYVBAFVICEYEET B,
Experimental  subject (® | Students learn on oxidation-reduction titration by permanganate ion, and

b

Oxidation-reduction titration quantitatively determine hydrogen peroxide in an oxydol sample using permanganate
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5 H | E8T —<@BNEDITE BFEE DKL P T LICEZHMEEE, pH H7 ABRMICLZ2EMEREICL ST
BT 3, B4 LERBTEROBITEZ 23,

= | Experimental subject® | Experimental subject® Potentiometric titration

Potentiometric titration
6 H | £8%7—~® L — MNAEE FovA boBfige EDTA FL—MEEZBEL T, EHAROATZRERT 5, pH 551
HAEEICEY, FAa<A rdhD Mg & CaDEEBRRET %,
= | Experimental subject® | To experience the analysis of real sample through the dissolution of dolomite and the
Chelete titration EDTA chelate titration. To determine the content of Mg and Ca in the dolomite by
fractionated titration with pH.
7 H | B8R7T—~® RHAEE WAKEERE 7N — b = _R—)LDiEA](Lambert-Beer law) R MR EIFEZBET 5,
TILIRANICEENIREZERRI LT, BRAXLEREOSVWTEEL RO S,

% | Experimental subject® | Students learn about absorption spectrometry, and the Lambert-Beer law. They

Absorption spectrometry quantitatively determine iron contained in the aluminum foil by forming complex for
the absorption spectrometry.
8 B | #FIBLU0ERBEREORE | BT —~O~O@OD#F

% | Comment and confirmation of | Lecture on experiments in the first half, and exercises on them.

experimental operation
9 H | £B®7T—~Q RICEE EEM | BAEICL BB FILONMKIBORSGEEER L EFHILI R LEF—2REL. Kb
ftTrL¥— HEROEASEZIBET 2,

% | Experimental subject@ | Students learn about basics of reaction kinetics, by determining the reaction rate
Reaction rate and activation | constant and the activation energy of acid catalyzed hydrolysis of methyl acetate.
energy

10 H | £%7—~<0® FHEHORE | 77> bhy 70RXEAVWT, FEEHORERFESARIET Y ZILE—AKRDOLND
RAEF ZEHBRT D, REBBOBRRTEN O, ARH (AT 2ILE—) 2KkD D,

% | Experimental subject® | Students learn that the temperature dependence of the equilibrium constant is
Temperature dependence of | determined by reaction enthalpy, based on the van't Hoff equation. They determine
equilibrium constant: the heat of dissolution (the dissolution enthalpy), by dissolution equilibrium of

benzoic acid.
11 H | £87—~0@ K@K FRERDOBERZZEIR L., JBEEIC K 2K & RENEEFIACR R OB DX =R E R
ENOREEERDIZ/-0 2% BHET 5,
% | Experimental subject® | Learn the concept of surface tension. Measure surface tension of surface active
Surface tension agent solutions relative to that of water by means of bubble pressure techniques with
an aim to understand properties of surface active agents.
12 B | 87—~ BEEESNT B EDTFOBRECTROBELZFERIGICL ) ERT %, FHICHILRZIVEICH
TH=ZBEOEESTRIGE., NAT VD5 BEBROEENTRISZIT .

& | Experimental subject@ | Students confirm the presence or absence of functional groups and elements in the
Qualitative analysis of organic | organic compounds by characteristic reaction for them. In particular, they carry out
compounds three types of qualitative analysis reaction to the carbonyl group, and a qualitative an

13 | B | 87—~ BHEEM | CTAy TV IRIGICEVF LYY I 2EBKT %,
%= | Experimental subject@ | Students synthesis Orange Il dye by diazo coupling reaction.
Organic synthesis |
14 | B | BT —~©@ BHEERI | TEFLYYFLE (TREY V) 258 L. INHATROEBERERICEENTVEZ L
AEBBIOT NI T 74 —CHERT %,
%= | Experimental subject®@ | Students synthesis acetylsalicylic acid (Aspirin), and confirm that it is included in a
Organic synthesis Il commercially available analgesic drug, by thin layer chromatography.
15 | B | BFBLUOERRRELREORE | ERT —~OD~Q0HEF
=R
Z | Comment and confirmation of | Lecture on experiments in the second half, and exercises on them.

experimental operation

JB1& 54 Prerequisite(s)
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IGARFRRBOZENTROERRE,

B O

For students belonging to department of chemistry and materials technology

REREAFLE (FE - BES)

Required study time, Preparation and review

B

BOHFEITL L ERAET D (LR—-FORRBHIZYUZIEREXFEREVETE), FELAVLWESLVEANEOZHEIIRD R
Wo TR MEBRNICLCTA ARE/ —MZFEHTHELZE (FE1IBM), ERECEARE LD P ROERERHM
72, RBREBET A —F VI TYREY POERICE> TRBREREFE L, 1250 0ICIEERREMKRTED 2L, BHE
5. FREEFS T, ERIBEBEMET T2 810, ERHER%EF L2 (2™ LEBICZNICET2AELTWL (E
B, LR—PELTER - BHT 22 &, ERBE. BELRLCDEZOOICHLBEEZHERERTI2LENH D,

B

In principle, students are expected to attend all experiments (no submission of a report is treated to the absence of the
corresponding experiment). Student without learning previously and student arriving lately is not permitted to attend this
lecture. Prior to the experiment, students should fully understand the experimental content and basic operation, by
sufficient preparation. Students must wear a lab coat and safety glasses in the laboratory. On the day of the experiment,
prepare for the experiment and start it at 12:50 in accordance with the instructions of the teaching assistant. For each
experiment, 2 hours will be needed for the preparation and writing report on the finished experiment. In addition, time for
the overall review of the experiments for the final comments and confirmation.

HRIE SEE Textbooks/Reference Books

H | #8E: [MtFERERT X M (RBIZMERT TRLEEER) 85K [HRERZLLIITH 72010 (EERARED
R EFRAN) [EBET—2Z2EL RS 0I10] CFRARERFE [R2OF51E W) FMIZMWHERT BHEZERR)
Z | Textbook / reference book: Textbook: "Text for Basic Chemical Experiments" (Kyoto Institute of Technology, Ed. Department

of Molecular Engineering), Supplementary reading: "In order to carry out experiment safely" (Ed. Kagaku-dojin), "in order to
treat experimental data correctly (Ed. Kagaku-dojin), ""Safety Guide, first edition "(Kyoto Institute of Technology, Ed.
Academic Affairs Committee).

BB D iR R AL Grading Policy

B | FEICL2EHR. EREE, ER/ — FPRUERLF—-FOBEEZHRAEL TTY, ERLE—MIEWTIE, EREROBETS
K OFHM, DAY T VREBHNAERARO 6N, LR— MEHARWSEICIEZEEREFOFMIE I AV, RERERES
FOLR— MREEAPTRE T 2 FE G RETEE RN & T 2,

% | Methods and criteria of performance evaluation: degree of understanding by the preparation, attitude during experiments,
the record in the experimental notebook, and the experimental reports are evaluated comprehensively. If there is no report,
the record of the corresponded experiment item will be zero. Students who were absent in the experimental work (without
legitimate reasons), and who lack submission of reports, are excluded from the above-mentioned evaluation of the final
score.

B = FEIEZE Point to consider
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