





EHE  HEOMRSER

5.

1 EEEEHR

PURTIRFUOHOR-ORAKETS Y. SHOSABOBERTOE L LT
BE - WROEREEO, BE - BEORBLRBEOREE > TV LV - THBET
B, RRHBIE O KIEFRC . BT - BIARMERS 5 00TH 5,

EEHOBIBY ZAF AEFABRM SN D THD ., FELBSEM - KRAM LA
CEEShTHD, VAOBBENOEIERL VS, FRHERS v 7 RN
WADKETHEBEMB LI bORDD Ty BH + HREBRERTED Ll
ROBOEWLS, Ui L. B« 5050 OME « BHRZFALLKESRE LTu
Brthy HEHBARVTERE - KEBRE bHROAHTXMEELTVE, 2
@Lb@i@ﬁ@ﬁﬁ: xmﬁﬁéntbb#\m%ﬂﬁﬁmﬁﬁ#ﬁ s KBRSy
T ORI bIRRNS D\ BIRRE L DRI ESKE L,

//nflﬁm@ﬁﬁﬁ%h&%ﬂwﬁéﬁ D—BE LT, FREOBE & BAE
&0 &fé‘%@ﬁb“ﬁ\éb\ %HLO ln'(Gik"ﬁé}ﬂ\?ﬁﬂﬁ\b@iﬁ)\kﬁbm&m 510,

Lib Lt s, SEOSHREOBLO L HANTRIMORR TS 0 WE I BH

- HEET ST &lhﬁﬁéfﬁt‘tb\éo_ At iuotfb?]ﬂ%ﬁkﬁﬂﬁ‘é L& HN

ELTHEINA LD CH B,

COBEVKSBORMOBERE « SEEAFEOTH, FAREHO S ZKE - B
REPHWENRRLTHY, VRO HURBOXS SHERRET>TOE, At

03%)&&;‘.:1:0;4\%&%&% Wnﬁﬁﬁ%t?ﬂhﬂ#%éﬂﬂti R¥E- %@C’)%?‘S{tﬁ\
Ell:ﬂh J:DECDWU%&%FS@M\EJ’FTERED\ %"’B%imﬁ%fbén b PFRERHFTO

WS DEH B, %®Fﬁxk®ébnﬁ/ﬁwﬂﬁ%%QWEUE%ﬁﬁk\;
'b%%mmﬁmmuﬂﬁ%ﬁwnAu%wﬁﬁa ENTE B,

U YRTIREEHOUB K L0 BOT O HEE - B %m§<$mén5 L,
y@@gﬁgmgﬁnmi5teéub\ﬁﬁ@%ﬁ&%ﬁh&bﬂ%®ﬁ&&%k
ECHEETEHOTH %,

. _“57_: .



5. 2 WWMIRE

(1) k5

YUY L HREBO R SETTE YA E @%%%%ﬁ%&ﬁ&f%b\/km

ﬁﬁv«»ambmm BHERES #5023, VREABATLEDOR LR

Bt MR SHORBES ST 5 LUBNY TG, ARHBONRTHS
‘/km%ﬂm\zﬂwﬁﬁﬁﬁfééﬂ% VBN RETH - S BESONKO
g@%ﬁﬁ%ﬂabr\@;%@m k0 LR . E;%%awﬁﬁ@Th\E%ﬁ'
BORBERL TV,

EEAFEBMOREy ChET /@Ubﬁb,@ﬁjuﬁﬁﬁ‘\bﬁaﬁﬂlh%!*fcub\-:f.,i)cf)
#ﬁinfkb;:5Ltﬁ%#b%Aﬁmmnﬁﬁaﬁﬁmmﬁbﬁﬁﬁé &M
WHENTO S, DRIEERRIERD 5. SEBE RLHAEE L THRO
LREEHAMIER 5D, AHBEORBRIIAAFHOBRRECHE 5T, VEO
MEAFRKOR LIS B, o - :

BLEd T &b, BARRKK X DAt %m@nbﬁﬁgﬁﬁﬁmﬁbnaﬁi'
-u\ﬁbfxgmaﬂ&éném"' - -

(2) ®&
RHEERR T OBOEEE £ D BRI B> by S ERAANTO
HETIME C LERET B,

@ YRR, KB nfﬁﬁéhaﬁ%rﬂ%ﬁﬁ@%ﬁoﬁ%mﬁﬁﬂ‘

B ﬁﬁl%%?&%ﬁofiﬁié T =

'®'Eiﬁmmﬁﬁﬁﬁkﬁb\/@M®W5«%%$%%%Ewm<n5

@ VEMBESEMESRGCERT 5 5, mﬁ@WEﬁﬁmﬁE@ﬁﬁémﬁ'
KUy HIEM 0 XD RORBOHR B DD - S

@ /@Mﬁ\ﬁ%ﬁﬁwﬁﬁhﬁﬁmﬁﬁm-ﬁﬂ B ﬁﬂ%m@ﬁﬁk%%
m%ﬁ#@&ﬁé_;;- - S - o

® VEAN. &%ﬂﬁ@ﬁ%mmﬁmuﬁ%mmn% B - AR yaao
m%ﬂx&z7%A§LEm?é . S

58



\iS\I
* .






#e-1 WA KA

- RAREEE -

% ..ra:- WY B W | i B
EH B OE OGRS | RN LRI L R
e omEe | Tomomo® S 1 1530 L
WHOB | KB | mmmA e sme e
| . B WIRIR A Ao R 12
* RN HE | ﬁﬁa‘géﬁ%@ | A R

* FIEIAE

'_59;_..






k- 2

WoE B M
~ RARBEABEE
HE| B/B |WE| ®ER |6 R OB R B 0 M OE
1|8/14| £ |# W W % |k H
| ' nYRYVE
2 15 H |[# W nvkvE|m &
NS LS
Fﬁs 16 B |AsLm | % & HAR K8,/ FAR A - A2
TRILEN |
4 17 % {navd |& & ESEYEE  WAEEE NEHEMN
| | & YRR - BRALAE,
' CAvETVav LR — O
B, BEIGE
51 18| Kk |nsLili | & &K AgE
| | FA & D B AT - BRI
6| 19| A [novi |#@ & | VYSTTIRLPESINCH
' ' ' ' & N 2B E AT/ KUTSAGA Research
Stat_ign '
KR AR
LEVER BROTHERS (PVT) Ltd.
7 20| & (v |E & Bindura Nickel Coporation Ltd.
i LT . . ——-_J - “‘_{
8 21| = | nsvm | BERE | BENRAT LA




WA % B o BN

Al Ao 8 |moe| Bam |G
91 8,/22 H | N3 Lii 15 58 S g %Hi—‘%m
10 23| B [hovm (@@ IR AR - A
W BAKMM - <29V R
11| 24| &k | Asum |8 R | YREER- =yYWE
T UK+ IR
B % | BEYEE-2zvY
12 25| k | nsve | @ | UAEEE . BHRE KE
13 26| K Insvi | @ | vAGEE . gHRE R
14 27| & |ASvW | R % | CAPS (VD) Rtd. _
W@ UALER . BMEE. Wi
15 28| & |nsvw | BEBE | BEMEATS 6% - B
16 29 | B |ASVH | WEEH | ANEN
17 so| B [Asve |m @ IAGRER - WM, RE
£ BERHE/ K
WO SRALZR - BB R
18] 31| &k [ Asvi B ® | vAGEH - RERER
' - H AR k4 '




RiE| A 8 |®B| # & | £ FHOoE OB H o oW
1918,/ 1 SR AR P o Philips Electri_cal (Pvt) Ltd.
' ' S.D.L Instruments (Pvt)Ltd.

Protea Medical Services (Pvt)
Ltd.
20 2 K | NS L F < ~Business Bquipment Corporation
' SA Scientific Products (Pvt)
. . Ltd.
P RARE T &N
21 | 3 & NS HO# Pelmer Equipment Litd.
' ' ' Glassblowing Industries (Pvt)
Ltd.
22 40 L |[asLil |#@ & 2¢-17¢
B o IWAN-AYE . R
T — ' -
23 510 | & # uyrFvE|K B
24 6l A |B B nYFVE | R B
25 7 *® |\ B O# HIE k&

63—






wH-3 MEEMEEY R B

1. H&BHEH (Ministry of Higher Education)
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MINUTES OF DISCUSSIONS
ON
THE BASIC DESIGN STUDY
| oN
THE PROJECT FOR DEVELOPMENT OF CHEMICAL SCIENCE
AT THE UNIVERSITY OF ZIMBABWE
IN THE REPUBLIC OF ZIMBABWE

In response to a request from the Government of the Republic of Zimbabue,
the Government of Japan decided to conduct a basic design study on the Project
for Development of Chemical Science at the University of Zimbabwe (hereinafter
referred to as "the Froject"), and entrusted the study to the Japan

International Cooperation Agency (JICA).

~ JICA sent to Zimbabwe a study team headed by Professor Takumi HIKIDA,
Department of Chemistry, Faculty of Science, Tokyo Institute of Téchnology and
scheduled to stay in the country from the 16th of August to the hth of
September, 1993.

The team held a series of discussions on the Project with the officials
concerned of the Government of Zimbabwe and conducted a site survey at the study

- area.

In the course of discussions and survey, both parties have confirmed the
main items described on the attached sheets. The team will proceed to further

works and prepare Basic Design Study Report.

Harare, the 2U4th August, 1993

N

Prof. Takumi HIKIDA Mr. C. G. CHIVANDA

Team Leader Deputy Director,

Basic Design Study Team " Man Power Plarming,
Japan International Cooperation Ministry of Higher Education
Agency (JICA) The Govefnment of Zimbabwe



ATTACHMENT

1, OBJECTIVE OF THE PROJECT
The cbjective of the Projéct is to provide necessary educational equipment
for the Chemistry Department, the University of -Zimbabwe, in order to enhance
such activities as developing human resources to contribute to the

development of chemical education and chemical industries in Zimbabue.

2 RESPONSIBLE MINISTRY AND IMPLEMENTING AGENCY
The Responsible Agenéy of:the'Project is the Ministry of Higher Education
and the Implementing Agency is the Chemistry Department of the University of

. Zimbabue.:

3. PROJECT SITE -
The site of the Project is located at the Chemistry Department of the
University of Zimbabwe. (Annex-3)

4, CONTENTS OF THE PROJECT _

(1) After the series of discussions, the items listed in Annex-1 are finally
requestedlfrom 7Zimbabwe side. However, the final contents of the Project
will be decided after further studies.

(2) Both parties have agreed to select the final contents of the Project with
considéring following criteria of items ;

1) priority for appropriate educational usage

?2) no overlapping with existing equipment

3) availability of installation works

4) availability of necessary utility supplies

5 évailability of operation'énd maintenanée including the technical support
of after sales service from the manufacturers

6} no overlapping items among the laboratories

7) budgetary support for operation and maintenance

8) to meet the present education and research status

5.JAPANESE GRANT AID_PROGRAM_

Zimbabwe side has understood the system of the Japan's Grant Aid Program

explained by the Team.

~r
=



6.NECESSARY MEASURES TO BE TAKEN BY ZIMBABWE SIDE _ :
Zimbabwe side will take necéSsary measures listed in Annex-2 on condition

that the CGrant Aid by the Government of Japan is extended to the.Projeet.

7.COUNTERMEASURES FOR ENVIRONMENTAL PROTELTION
 The Unlver51ty of Zimbabwe will take neceseary measures to control: toxic
substances for environmental protection on operation of the Project,

accordlng to the recommendatlon from Japan side.

8.FURTHER SCHEDULE OF THE STUDY
(1) The consultant will proceed the further studles in Zlmbabwe until the 4th
of September, 1993. ' '
(2) JICA will complete the Study Report in Engllsh and send it to Zimbabwe in
December, 1993, after technical examination on the result of discussions and

site survey in Zimbabwe.

Oy
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Annex-1 .
SUMMARY OF THE REQUEST OF ZIMBABWE SIDE

The request of Zimbabwe side are as follbws ;

(1)Chemistry Department priority items
FTAMR -
GC~MS
FTIR

(2)Teaching and research equipmeﬁt for the sections below,'
a. fnalytical Chemistry Section

Inorganic Chemistry Section

Organic Chemistry Section

Physical Chemistry Section

H:D-O.U'

Common ITtems

Ttems in the sections.
Uv/ViS spectrophotometer
c
“HPLC
AA
TGA/DTA
- Ton chromatograph
others

22! T _' _ '
/,.. | : —73—
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Annex—2
NECESSARY MEASURES TO BE TAKEN BY ZIMBABWE SIDE

(1} To secure proper space to install the equipment procured under the Project.

{2) To provide necessary facilities to operate the-equipment-proc&red under the
‘Project prdperly such as ; electricity, water of good quality, drainage,.

fume exhaust and other incidental facilities.

(3) To ensure prompt ﬁnloadihg, tax éxemption, customs clearance at port of
disembarkation in Zimbabwe and prompt internal transportation therein of the

products procured under the Grant Aid.

(4) To exempt Japanese physical or judicial persons (hereinafter referred to as
"Japariese nationals") engaged in the Project from customs duties,  internal
taxes and other fiscal levies whlch may be 1mposed in Zimbabwe with respect'
to the supply of the products and services under the verified contracts.

(5) To accord Japanese nationals whose services may be required in condition
with the supply of the products and the serv1ces under the verified
contracts such facilities as may be necessary for their entry into Zimbabwe
and stay therein for the performance of their works.

(6) To ensure the necessary budget and personnel'for-the‘proper and effective:

operatidn and maintenance of the equipment procured under the Grant Aid.

(7) To provide necessary permission, licence and other authorization for

carrying out the Project.
(8) To bear two kinds of commission to the Japanese foreign exohange bank for
the banking services, based upon the "Banking Arrangement", namely, the

advising commission of the “Authorization to Pay® and payment commission.

(9) To bear all the expenses, other than-those to be borne by the Grant- Aid.
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PROJECT SITE
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- I IR :
1.'DP.J.MAKHUBALO Chairman
2. Dr.S.B.JONNALAGADDA  Professor
3. Dr.R.H.SIMOYI : Associate Professor
4. Dr.Z.J.DURI Lecturer
5. Dr.R.C.GURIRA Lecturer
6. Dr.E.G.HOVE Lecturer
7. Dr.K.M.KERYOU  Lecturer
8. Dr.L.LOVE Lecturer
9. Dr.J.MARKS . ‘Lecturer
'10. Dr.A.S.MATRUTHU ~  Lecturer
11. Dr.P.P.MEBE ~ Lecturer
12. Dr.S.SIBANDA Lecturer
13. Dr.S.D.SITHOLE Lecturer
14, Dr.F.H.ZARANYIKA Lecturer
15. Dr.R.TINDWA Lecturer
18, Dr.0.A.OYETUNJI Lecturer
FUAYY L H
1. BSc.S:M.CHABUKA
2. BSc.G.NENZOU
3. BSc.T.MAUNGANIDZE
4. BSc.P.MAKURUNGA
5. BSc.M.NYAGANI
6. BSc.M.HAZVIHBA
B : _
1. Mr.1.S.NJAGU
2. Mr.S.F.CHADA
3. Mr.M.DUBE
4. Mr.P.DOTITO
5. Mr.1.STORDART
8. Mr.X.TOGARASEYI
7. Otheps 12 persons
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EXPERIMENTS NOT CURRENTLY POSSIBLE BECAUSE OF LACK OF

EQUIPMENT

PHYSLCAL CHEMISTRY

NOTE ON 1ST YEAR

Insufficient apparatus to carryout.2,3,4&5 without sharing
equipment & doing experiment as a pair.

SECOND YEAR

1 L]

10.

11.

1z,

Viscometry of polymer solution and oils viscometer.
Polymerisation kinetics - viscometry::

Cyclic voltammetry and eléctrode-kinetics-polafography.

'Polarographlc tltratlons - polarography.

Electrographic and magnetic propertles of the D.
pelemunénts of polar melecular in solution wyane kene
bridge.

Surface area measurements for studies of physical
adsorption of gases surface chem.

Kinetics of inversion of sugar - polarimeter.
Thermodynamic behaviour - spectroscopy.
. dicaatide |
Photaochemical studies - fluoﬁi/fter.
Liquid - vapour phase egquilibria u.Abbe refractometer.

Selected fast reaction kinetics - stopped flow apparatus.

Reac¢ction modelling and computer simulations,

HONQURS EXPERIMENTS

" Kinetics of rapid reaction (stopped flow techniques

Applications rapid kinetics in multi channel detection
(stopped flow technjques)

Kinetic - Analytlcal methods - stopped flow and UV - -
visible spectrophotometer

. . . : LI : . I
Polymer Kkinetics by viscosity Brbegield viscometer,

—104—



5., High resolution gasphase sbectra of $0,, HCl, I, and 4, (-
FTIR, UV-visible).

6. NMR studies of reaction dynamics.

7. - Chardcterisation of gaseous pollutants in ambient air -
NO, analyser.

EXAMPLES OF NEW EXPTS

1. ﬁeats of combustion Bomb calorimeter

2. Ester hydrolyéis kinetics - conductommetry

.3. Acti?ity of coefficients flam cell measurements
potentiality -

4, introducfory experiments on fastgelectrons.; stopped flow

apparatus

— 105
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ANALYTICAL CHEMISTRY

YEAR  EXPERIENCE FQUTPMENT
SECOND Fundamehtals of Polarographic analyser
Polarégrahic Analysis {Present eguipment is
only good for Cyclic
Voltammetry)
Fluorescence analysis Fluorospéctfo—
o photometer .
THIRD Differential pulse, |Polarographic Analyser
Polarography Anodic with these stripping
: voltammetry
capabilities
Ion Chromatographic ‘Ton Chromatograph
Analysis . _
Non flame Atomlc non-Flame spectrometer
Absorption Analy51s ' e.g. Graphote Furnace
Analysis of COmﬁuters
experimental Data
ag., Linear,Regression
MSc Analysis of Solid Thermal Analyzer

mixture by Thermal
methods

Emission Spectrogra-

ICP or Emission

phic Analysis Spectrograph
FT-IR Analysis 1FT-1IR
spectrometer
FT-NMR Principles FT-NMR
Spectrometer
GC/MS Analysis GC/MS

Atomic Spectroscopy.

Atomic and Flame
Spectrophotometer

. Molecular Spectroscopy

UV/visible
spectrbphotometers

Analysis of Mg003/CaCO3|

Solid mixture

TA/DTA Thermal
Analysis

Eléétfbnics practicals
dc power supplies OP,
AMP

—106—

: Signal‘genérétor

oscilloscope, _
multimeters, diodes




resistors, capacitors
Transistors, OP-AMP
circuit boards, DMM
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ORGANIC CHEMISTRY

YEAR

PRACTICAL -

EQUIPMENT

SECOND

Prep & Synthesis of organic

cpds (Library search) and

their analysis using IR, NMR

{improvised}, UV

NMR, UV, IR
isomantles
rotavapours

Hydrogenation of simpie
molecules & the analysis of

pds (cangéesthan due ‘to

limited Parr atmos
hydrogenator

Functional gp protection

“and analysis

NMR UV IR Isomantes

Isolation of certain
Phytochemicals from natural
Products & their analysis

.lack of soxhlets is a
limiting factor.

|NMR, UV IR

large rotavapors
soxhlets

~108—




INORGANIC GHEMISTRY

EXTRA EXPERIMENTS

2nd and 3rd SPECLFOSCOPV - high resolutlon UV~ VIS & TR,
gas handling equipment

-Surface'Chem. ~ Vacuum lines absorptlon isortherm
studies
Electrochem - Controlled voltage out puts,

-polarograph to study
electrode klnetlcs.

1. Synthesis of Ammonium Tetrafluoroberyllate (NH;);[BeF,]
2.. 'Synthésis of Amﬁonium Tetrafluoroborate [NH4BF4]3
3. . Preparation of 3—(n54Cyclopentachenyi} 41,2#chicahbaw3-

cobalta-closododecaborane (II)

4, Synthesis of Co(m/mt),(NO3), H,0

—-109—



EQUIPMENT FOR EACH EXPERIMENT

79,

FIRST YEAR LAB

EXPERIMENT

'APPARATUS

GUANTITATIVE

INORGANIC ANALYSIS

"~ VOLUMETRIC ANALYSIS
'GRAVIMETRIC ANALYSIS

- ANALYTICAL:- BALANCES ] .

TOP LOADING BALANCES

- VOLUMETRIC GLASSWARE

y 9

QUALITATIVE

INORGANIC ANALYSIS:

CONFIRMATORY TESTS:
IDENTIFICATION OF
ANIONS- & CATIONS
PREP. OF COMPLEXES .

VACUUM PUMP
GLASSWARE

ORGANIC CHEMISTRY

ORGANIC SYNTHESIS -
ORGANIC REACTIONS.
QUALITATIVE- ANALYSIS
PURIFICATIONS

'ESTERIFICATION - - - -
B.P& M.P DETERMINATION -

RECRYSTALLISATION

VACUUM PUMP .. -
QUICKFIT GLASSWARE
‘M.pt APPARATUS.

WATER BATHS
HOT PLATES
OVENS

TOP LOADING BALANCES

©o=110—



2

EQUIPMENT FOR EACH EXPERIMENT IN PHYSICAL CHEMISTRY

YEAR EXPERIMENT EQUIPMENT FOR EACH EXPERIMENT
FIRST ~:| KINETICS - 'STOP-WATCH, GLASSHARE
POTENTIOMETRIC TITRATION|  DIGITAL VOLTMETER, GLasswARE
S STANDARD ELECTRODES
pH TITRATIONS pH METERS, GLASSWARE
CONDUCTIMETRIC TITRATION CONDUCTIVITY. METERS, GLASSWARE.
SPECTROPHOTOMETIC EXP- SPECTROPHOTOMETER (MANUAL -
BEER-LAMBERT LAY WAVELENGTH'SETTING};:GLASSWARE.
SECOND. | KINETICS . SPECTROPHOTOMETERS, CONDUCTIVITY
' METERS, STOP HATCHFu WATER BATHS
THERMODYNAMICS AND " HIGH PREGISION THERMOMETERS
PHASE EQUILIBRA ADIABATIC CONTAINERS -
- -  THERMOMETERS =~ . -
ELECTROCHEMISTRY * VARIOUS CELLS, WATER BATHS
_HIGH PRECISION DVM, VARIOUS
ELECTRODES, CONDUCTIVITY CELLS
'SURFACE CHEMISTRY SURFACE BALANCE, CAPILARY RISE
: - EQUIPHENT
THIRD PRESENT RANGE OF - AS FOR SECOND YEAR
- 'EXPERIMENTS SIMMILAR '
TO PART 11
HONOURS AS FOR THIRD YEAR AS FOR THIRD YEAR

-




3

EQUIPMENT FOR _EACH EXPERIMENT FOR ORGANIC CHEMISTRY

YEAR

EXPERIMENT

EQUIPMENT

SECOND

PREPARATION AND:SYNHESIS
OF ORGANIC CPOUNDS ' (LIBRARY

_SFEARCH) AND THEIR ANALYSIS
'USING IR, NMR (IMPROVISED)

uwy

HYDROGENATION.éF.SiMPLE”
MOLECULES & THE ANALYSIS
OF. PRODUCTS:

FUNCTIONAL GROUP PROTECTION_

“AND ANALYSIS

.ISOLATION OF CERTAIN PHYTO—

CHEMICALS FROM NATURAL
PRODUCTS & THEIR ANALYSIS'

BALANCES, WATER BATHS,. HEATING
MANTLES

M.P. APPARATUS
THERMOMETERS ; - 'REFRACTOMETERS
INFRARED: SPECTROPHOTOMETER, GC
UV SPECTROPHOTOMETER, OVENS
HOT PLATES, MAGNETIC STIRRERS
ROTAVAPQURS, BURNERS, GLASSWARE
MACHANTCAI, STIRRERS, OIl. BATHS

THIRD

'ORGANIC SYNTHESIS S
'SPECTROCHEMI CAL: IDENTIFI-.
'CATION OF ORGANIC COMPOUNDS

NATURAL PRODUCTS SEPARATION
PURIFICATION AND
IDENTIFICATION

SAME AS ABOVE

HONOURS

SAME AS ABOVE + PROJECTS

SAME- A5 ABOVE

L —112-
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EXPERIMENT

YEAR EQUIPMENT |
SECOND | ' - UV SPECTROPHOTOMETRIC ANALYPICAL BALANCE, UV-VIS SPE-
| DETERMINATION.OF.ASPIRIN - CTROPHOTOMETER EQUIPED WITH A
AND CAFEINE IN.CAFENOL AN EPSON PRINTER
TABLETS USING SOLVENT - -
EXTRACTION.
- COULOMETRY COULOMETRIC EQUIPMENT COMPRISING
' PLATINIUM ELECTRODES, POWER
SUPPLY AND HIGH PRESICION DVM
UV-VIS SPECTROPHOMETRY UV-VIS SPECTROPHOTOMETER
DETERMINATION IRON WITH EQUIPPED.WITH AN EPSON PRINTER
1,10 PHENANTHROLINE ANALYTICAL BALANGE -
ATOMIC ABSORPTION SPECTR- ATOMIC ABSORPTION SPECTROPHOT-
OPHOTOMETRY  OF Fe BY AA OTOMETER, ANALYTICAL
USING THE METHOD OF BALANCE . _
-STANDARD ADDITION
FLAME PHOTDMETRY'-' _ ATOMIC ABSORPTION SPECTROPHOTO-
DETERMINATION OF Na,0 &  METER, ANALYTICAL BALANCE
K,0 IN CEMENT . | B : -
THIRD GC PRINCIPLES " GC, RECORDER, PRINTER, SYRINGES

CYCLIC VOLTAMMETRY

POLAROGRAPHIC ANALYSER, X Y
RECORDER; GOLD & PLATINUM -
ELECTRODES, ANALYTICAL BALANCE

. RPHPLG, A" STUDY OF

. DETERMINATION OF

FUNDAMENTALS AND THE

ASPIRIN AND CAFIENE 1IN
AC TABLETS :

HPLC, RECORDER, ANALYTICAL
BALANCE

" ANALYSIS OF FOOD SAMPLE

BY AA-

ATOMIC ABSORPTION SPECTROPHOTO

' METER, ANALYTICAL BALANCE

SPECTROPHOTOFETRIC
DETERMINATION OF SYNTHETIC
COLOURANTS IN FOOD

. UV-VIS_SPECTROPHOTOMETER EQUTPED

WITH PRINTER, ANALYTICAL BALANCE
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EQUI PHENT

YEAR EXPERIMENT
MSc | L1QUID-LIQUID EXTRACTION - | ANALYTICAL BALANCES
ONE AND/OR EXTRACTION METHODS o 5
" USE OF CATION“EXCHANGE RESIN| -COLUMN OF CATION: EXCHANGE RESIN
"IN SEPERATING OF ORGANIC . | SPECTROPHOTOMETER & EPSON
SUBSTANCES; SEPERATION & . | PRINTER,  SILICA' CELLS FOR UV
DETERMINATION IN PHARMACEU- | ABSORPTION; ANALYTICAL BALANCE
TICAL PREPARATIONS ER
A-NEW MODEL OF GLC APPLYING | GC EQUIPPED WITH A PRINTER
THE. KINETICS OF GASEOUS N R
ADSORPTION AT SURFACES.
. RPHPLC OF BETA-DIKETONE
METAL CHELATES o
ATOMIC SPECTROSCOPY ATOMIC AND FLAME ‘EMISS]ON
N SPECTROSCOPHOTOMETER
MOLECULAR SPECTROSCOPY - UV/VISIBLE ‘SPECTROPHOTOMETER
MSo * PROJECTS 'UV-VIS SPECTROPHOTOMETER, GC,
HPLC, ATOMIC ABSORPTION SPECTR-

TWO

OPHOTMETER; pH METERS, ION.. :
SELECTIVE ELECTRODES; ANALYTICAL
BALANCES, ‘CONDUCTIVITY METERS

" POLAROGRAFHIC EQUIPMENT
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'EQ_UIPME!QT 'FOR. EACH: EXPERIMENT IN INORGANIC CHEMISTRY

YEAR EXPERIMENT EQUIPMENT
SECOND | d-BLOCK ELEMENTS UY~VIS SPECTROPHOTOMETER
- TITANIUM | HOT PLATE, ANALYTICAL BALANCE
d-BLOCK ELEMENTS | BUNSEN BURNER, HEATING MANTLE
VANADI UM -
d-BLOCK ELEMENTS - ANALYTICAL BALANCE, BUNSEN
CHROMIUM BURNER, MAGNETIC STIRRER
| WATER PUMP
d-BLOCK ELEMENTS FREEZER, BUNSEN BURNER, WATER
MANGANESE BATH, ANALYTICAL BALANCE
&-BLOCK ELEMENTS BALANCE, BUNSEN BURNER, WATER
IRON PUMP
d-BLOCK ELEMENTS * BUNSEN BURNER, POLARIMETER
COBALT | V1SIBLE SPECTROPHOTOMETER
FREEZER, . HOT PLATE, VACUUM
DESSICATOR, VACUUM PUMP
d~BLOCK ELEMENTS_ 'ANALYTICAL BALANCE, GUOY
NICKEL BALANCE, ELECTROMAGNET
D-BLOCK ELEMENTS BALANCE-TOP PAN, FREEZER
COPPER - BUNSEN BURNER, HEATING MANTLE
VISIBLE SPECTROMETER
COBALT(11) AND (111) pH METER, STEAM BATH, OVEN,
COORDINATION COMPOUNDS BALANCE, BUNSEN BURNER,  WATER
. PUMP, INFRARED SPECTROMETER
VISIBLE SPECTROMETER
“p-BLOCK ELEMENTS BALANCE, HEATING MANTLE
GROUP IV
p-BLOCK ELEMENTS BALNCE, WATER PUMP, BUNSEN
BURNER, WATER BATH, FREEZER
THIRD THE CHARACTERISATION OF BALANCE, STEAM BATH, CENTRIFUGE
A COMPLEX USING INFRARED WATER PUMP, HEATING MANTLE
SPECTROSCOPY HOT PLATE, IR SPECTROMETER
o KBr MINT.PRESS
AN OXYGEN CARRYING ' MECHANICAL STIRRER, GOUY BALANCE
COMPLEX " IR SPECTROMETER, BALANCE
_ VACUUM OVEN
“CARBONYL STRETCHING HEATING MANTLE, BALANCE
FREQUENCIES IN METAL IR SPECTROMETER
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YEAR

EXPERIMENT

'EQUIPMENT

THIRD

COMPLEX ION COMPOSITION
BY JOB S METHOD

Uv-vIs SPECTROMETER
BALANCE ‘

THE CHEMISTRY orF CHROMIUM

BALANCE, BUNSEN BURNER, HOT
PLATE, VISIBLE- SPECTROMFTER
IR SPECTROMETER o

PREPARATION OF BIS~{CYCLO
PENTADIENYL) TRON

' HEATING MANTLE, WATER PUMP

MECHANICAL STIRRER, ANALYTICAL
BALANCE, IR SPECTROMETER

SYNTHESIS AND SPECTRAL
STUDY OF Cu(II) COMPLEXES

BALANCE,  HOT PLATE, WATER PUMP
RUNSEN' BURNER, UV-VIS

' SPECTROMETER

'SYNTHESIS & CHARACTERISATION
OF FERROCENE DERIVATIVES

BALANCE, M P APPARATUS

- STEAM BATH,. FREEZER, HATER PUMP
.IR SPECTROMETER

THE CHEMISTRY OF NICKEL

BALANCE, ROTAVAPOUR, WATER PUMP
UV-VIS SPECTROMETER, INFRARED
SPECTROMETER
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