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MINUTES OF DISCUSSIONS ON
THE JAPANESE TECHNICAL COOPERATION
FOR THE PROJECT ON SUPPORTING INDUSTRIES DEVELOPMENT
FOR CASTING TECHNOLOGY IN THEREPUBLIC OF INDONESIA

The Japanese Supplementary Study Team (hereinaftecreferced to as "the Team") organized by
Japan International Cooperation Agency (heceinafter referred to as “JICA") and headed by Mr.
Masayoshi Nakayama, visited the Republic of Indonesia from 8 Decemberto $8 December, 1997, for
the purpose of furthec fact findings regarding the Technical Cooperation for the Project on Supporting
[ndustries Development for Casting Technology in the Republicof Indonesia (hereinafter referred to
as "the Project").

During its stay in the Republic of Indonesia, the Team had a series of discussions and
exchanged views with the Institute for Research and Development of Metal and Machinery Industries
{IRDMMI, hereinafter referced to as “MIDC") and also made a field survey to the relevan! sites,
facilitiesand so on.

As a result of discussions, both parties worked out the documents attached hereto and agreed

to report 1O their respective Governments,

Banadung, 17 December, 1957

Ao .

Masayolhi Nakayama a Endang Dahfan
Leader Pirector
Supplementary Study Team Institute for Research and Development of
Japan International Cooperation Agency Metaland Machinery Industries
Japan Republicof Indonesia
7 5=
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ATTACHED DOCUMENT

1. Information tegarding MIDC

[-1. Structure of ocganization

The present organization charts of MIDC are attached as Annex 1-1 and 1-2.

1-2. Current adtivitiesof MIDCin the fietd of foundry
Detailsof the current activitiesof MIDC in the field of foundry mentionedbelow ace as shown in
Annex 2-§f and 2-2.
(1) Training course
(2) Tecinicalconsultation to smalf and medivm scale industries
(3) Tests requestedfordered from other organizations

(4) Manufactoring patterns and products sequested/ordercd from other organizations
(5) Other significant activities

i-3. Human resources managententsystem

The human resovrces management system in MIDC on the following items as shown in Annex 3.
{1) Recruitment
(2) Promotion
{3} Retirement
(4) Others

1-4. Relevant projects and programs
Details of following projects and programs are shown in Annex 4.
{1} Industrial Technology and Hurnan Resources Development (ITHR D) Project
(2} Industrial Services Engincering Center (ISEC)
{3) Ceper Laboratorivm
(4) Natuonal Industeial Research Institute of Nagoya (NIRUN) grant joint research of industriat pump
(5) BBV Trade (Spain) soft oan for automotive component testing {aboratoary
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2. Measures to be taken by the Japanese side

2-1. Local procurement of equipment

‘The Team explained MIDC and the }atter uadecstood the system of the procurement of equipment
to be provided by the Japanese side.

In this connection, the Team requested MIDCo get quotations for the some equipment locally
during its stay in Bandung to judge the possibility of local procurement as shown in Annex 5. MIDC
obtained one quotation attached as Annex 5 and will obtain the rest of them soon after the

specificationsof the said equipment were made availableby the Japanese side.

3. Measuresto be taken by the Indonesian side

3-1. Building and facititiesfor the Project
3-1-1. Present equipmentlayout of the foundry shop
The present layout of the fouadry shop is as drawn in Annex 6.

3-1-2. Uulities, vnderground structure and ceiling struchxe
The drawings for stilities, underground structure and ceiling structure available at present were

the ones preparedin 1972, thus MIDC promised the Teamto prepare and submit the latest drawings
10 ICA lndonesia Office by the end of Jaauary 1998,

3-1-3. Eledrcpower
I’resent capacity of elearicpower in M{DC is 500K VA and the request for another SOOK VA is in

process. JICA advised MIDCto increase the capacity of electricpower further before the equipment
requested to JICA would be installed.

3-1-4. Others

"I'he height of the ceifing and the size of the entrance of the [oundry shop were roughly measured
as shown in Annex 7,

3-2. Machineryand equipment
3-2-1. Existing machinery and equipmentin MIDC
Both parties worked out the list of the existing machinery and equipmentin MIDC with their

- presenl conditions as shown in Annex 8.
£ @
7
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3-2-2. Raw mateiial

The fistof raw materialfor casting availablein Indonesia is as shown in Annex 9,

3-2-3. Civil work for indallation
"TheTeam confirmed that MIDC would be able to work on the civil work for installation of

machinery and equipmentimmediately after the drawings were provided by the Japanese side.

3-2-4. Maintenance

Both pasties confirmed the maintenancesystem for the foundry shop in MIDC including the stail
in charge as Annex 10,

3.2.5. Equipmentfinanced by Asian Development Bank

The Asian Development Bank (hereinafterseferred to as "ADB") approved the Business Plan of
the Industrial Technology and Human Resources Development {hereinafter referred to as “ITHRD")
Project including financing of equipment to MIDC.

MIDC prepared a tentativelist of the equipment to be procured in the said Project as shown in
Annex 11, Thelist of equipment willbe completed and submitted to ADB by Apeit 1998.

3-3. Indonesian counterpart personnel

MIDCprepared the latestlist of the counterpast personnel (hereinafter referred to as "C/P™)
tentatively aliocatedfor the Peoject as shown in Annex 12. The Team conducted individual interviews
with all C/P on the list exceptfor two C/P who were in Japan for attending training courses in the
field of foundry technology provided by JICA and for study in university.

3-4. Budget
3-4-1. Budget allocation
‘Thebudget for the Project will be allocatedas shown in Annex 13,
MIDCindicated that current trend of the devatuation of ladonesian currency does ant have a

major bad influence on the progress of the peoject.

34-2. Self-financing

‘T'heincome generating from technical services in MIDC are listed in Annex 14.
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4. Recoed of Discussions

‘e Team proposed MIDC and the [atter ageeed that the signing of the Recocd of Discussions
{hereinaftecrelerred to as "RID™) was to be tentatively set at the end of March, 1998 and that the fater
would make proper preparation in accordance with the official direction.

The'Team explained MIDCthe contents of R/D and the larterunderstood them, the sample of
which is attached for ceferenceas Annex §3.

5. Tentativeschedule

Joth patiesreviewed the Annual Wock Plan formulated on 16 Sepgember, 1997 based on the
facts confirmed by both parties during this study. The major changes are as follows:
(1) Signing of R/Dis scheduled at the end of March, 1993,
(2) Form Al, AZA3 and Ad areto be submitted just afterthe signing of R/D,
(3) Conimencing date of the technical cooperation will be scheduled in June/July 1998.
(4) Coordinator witl be dispatched just after the commencement of the technical cooperation.
(53) T'raining of Indonesian CIP for projed operation and management witl be scheduled 1o be heldin
the first quarter of Japanese fiscal year 1993. _
{6) C/P will be accepted for the leaining course of the cazing plan andfor moulding in the Japanese
fiscal year 1998 within the limit of budget.

In this connedion, both parties further agreed that the items mentioned above 4 - § were stifl
provisional, would be discussed further with other necessary things and finalized when the
ImplementationStudy Team was dispatched.

6. List of atlendance

List of attendanceis as shown in Apnex 16,
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ANNEX. 21

Current significant foundry activities

(1) Training course in 1997 for MIDC's stafl’s
!, Qualified Metal Casting Tectinology, JICA-Japan ( Dadang Supriatna)

2. Investment Casting Technology, NIRIN-Japan { A Syaifudin.T )

{2) Technical consultation and training to small and medium industrics
A. Application technology on manufacture of dredge bucket in PT BARATA Surabaya
B. Installation Foundry equipment and Training for running foundry equipment in
PT.TIMAH, Bangka.

C. Training
¢+ Training of sand and meta} laboratories equipment in Ceper
] Training for pattern making technotogy in Medan, North Sumatra
* Training melting for non ferrous materials in Juwana, Central of Java
¢ Training melting for non ferrous materials in Negara, South Kalimantan
. Training molding and melting for ferrous material with Cupola furaace in
Palembang, South Sumatra
(3} Analyses and tests requested/ordered from other organizations
+ Chemical analyses with: Spectrometer and wet analyses
L) Microstructure analyses

¢ Mechanical test

{4) Manufacturing pattern from other organization requested/ordered

+

Dredge bucket capacity: 9 ft*. and 16 ft’

7
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¢ Industrial pump

¢ Electrical component
+ Textile component

+ Impeller

+ Automotive component

+ Hand tractor component

(5) Other significant activitics
¢ Joimt research with NIRIN-Japan
¢ Mutual Research National 111 conducted among three parties, i.¢. MIDC, PT, Timah (Tin

Mining Company), and PT. Barata Indonesia Surabays.

¢ Foundry seminar :
+ Date: 18 September 1997
+ Number of Participants : 142 participants

+ Participants from : Foundry industries, Foundry supplier, Users of the foundry

products {e.g. automotive, fertilizers and cement industries), Research Institutions and

Universities.

@
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ANNEX 22

Sonte Samples Produced-in MIDC for Presentation to the Team

1} Casting produced and prototype

Industrial pump

Automotive components

Electrical components

]

Mining components

1

‘Textile components

Hand Traclor components

2) Patterns

a. Wooden patterns

- Dredge bucket
- Industrial pump components

- Automotive components

b. Epoxy and metal patterns

- Automotive components

- Heavy duty equipment
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annex 3

HUMAN RESOURCE DEVELOPMENT OF
METAL INDUSTRIES DEVELOPMENT CENTRE
(MIDC-IRDMM]I)

A. Recruitment System

I. Legality :  Government Regutation no. 5/1976, concenring the Formation of
Government Civil Servant

2. Field of Scicnce/Technology : - Metallurgy
- Mechanical Engineering
- Industrial Technology
- Polytechnic (Mechanical)
- Computer Programmer

3. Phases of Personnel Tests :

a} Personal interview, based on fields of science and technology needed.
b) Psycho Test

¢) Screening Test

d) Job Orientation

e) General Tests for Government’s personel candidate
f) Appointment as a Government Civil Servant

g) Supervising period with direct supervisor

B. Promotion

I. Legality : - Government Regulation no. 5/1976, concenring the Formation of
Government Civil Servant

- Government Regulation no.10/1979, corcerning Evaluation of
Personnel’s Performance

2. Personnel evaluation on : work performance, discipline, loyality, dedication,
experience (seniorily), reliabitity.

3. Personnel selection : - screening test
- interview
- performance evaluation
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C. Retirement Program
1. Legality :  Government Law no. 11/1969

2. Age of retirement : - 56 years for Operators up lo 3" echelon ofticers
- 60 years for 2™ echelon officers

3. Personnels rights of retirement is given according to the top rank of cach
personnel
D. Current number of MIDC personnels

Total number of MIDC personnels : 200 persons, consists of the following levels
of education :

- PhD -1
- Master Degree -3
- Engineer -32
- University graduate
Social science - 12
- Diploma degree
Technigue - 8
- Sentor High School
(technical & social)
or under - 144

There are 64 personnels who have been nominated as functional personnels,
namely : - 4 Researchers

- 3 Engineering

- 55 technicians

- 2 Librarians

—49--
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Annex 4
4. RELEVANT PROJECTS AND PROGRAM

4.1, ITHRD project with ADB sof) loan

ITHRD prject is industrial technology and human resources development project
funding by ADB soft loan.

Business plan for MIDC has been approved by Steering Committee and ADB
representative oftice in Jakarta. Implementation of procurement and training
program will be exccuted in 1997/1998,

Total cost of the project excluding conlingencies and interest during construction
is as follows :

i. Equipment US$ 9,345,180
2. Civil Works US$ 2,532,000
3. HRD USS 736,000
4, Consulting Services ~US$ 900,000
5. Administration & Management USs 450,000
6, Taxes & Duties US$ 551,000

Total US $ 14,514,180

Break down cost for equipment is as follows -

Foundry Equipment US $ 2,020,000
Machinery & CAD/CAM Equipment US $ 4,330,000
Welding Equipment US $ 1,035,000
Testing & Calibration Equipment US § 1,390,000

Sub total US $ 8,775,000
Local cost for equipment US$ 570,180

o e et

Total cost US $ 9,345,880

4.2 {SEC

ISEC is proposed to be funded with ADB loan, unfortunately this activity is
poshphoned, and will be continued in 1998/1999 fiscal year through blue book of
Directorate General of Metal, Machinery and Chemical Industry (DGMMCI). MIDC
will be assigned to take part in accelerating the ISEC function.
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4.3,

4.4

45.

CEPER LABORATORIUM

Laboralory for testing of foundry industry has been ofticially opened in 1997, and
managed by MIDC. Financial of this project was coming from President Budget
(Banpres), and some other sources, namely from MIDC, DGMMCI, as well as
Regional Office of West Java, Within the next 3 years of opecation 1997-2000, this
laboratory will be managed by MIDC, and afterwards will be managed by regional
Oftice of Center Java, Our second step is to propose this laboratory to be completed
by foundry shop in this area,

NIRIN grant for joint research of industrial pump

Record of discussion between Japan and Indonesia will be signed in December 1997
All the investment casting equipment will be transported 1o Indonesia in january 1998
This project will be run four years, 1992/1998 - 2000/2001. Joint rescarch for this
activity will involve Fertilizer Plant, Cement Plant, Petco Chemical Plant and other
refated companies.

BBY Trade (Spain) Soft Loan for Automotive Component Tesling Laboratory

The title of this activily is to establish automotive component testing laboratory, The
estimated budget is around US § 20,000,000 . Inasmeth and Encofim, the leading
institutes for automotive testing companies in Spain had made presentation in MIDC,
BBV is the Spanish trading company that coordinates all activities. They are
proposing the cooperation to be continued in 1997/1998, and the blue baok has been
proposed to Bappenas for 1998 activity program.

\Z



LOCAL PROCUREMENT POSSIDILITY AND L.OCAL QUOTATION

FOR SELECTED MACHINERY/EQUIPMENT

Annex 5

flem Nr, Equipment Nos Specification Remarks
i Induction Furnace
Transformer 1 JBOVITO0V 700KVA Quotation available
Power source i 500 ~ 1,000Hz 600kw
Furnace with Glting unit 2 1,000kg x 1,500%g x 1
Fuinace selector 1
Hydraulic unit 1
Relractory and lining former 2 [Eachone set for 1,000kg, 500kg
Closed circuit cooling system i including emergency engine pump
wiling and piping maleriats 1 including Busbar and water cooled
cabla
2 Ladle
Pouring ladle 3 |500kgx1,300kgx2 geared tilting First priority
Ouclile trealment fadle 2 500kgx1,300kgx1 geared tilting
3 Crans 1 1,500kg 10m Span pendant First priodity
operation
4 Dust colllector
For sand conditioning 1 300m3/min, 22kw Motor Second priority
For finishing 1 10m3/min, 0,75 kw Motor Second priority
Shaking type
5  {Aeralor 1 [2.2%wMotor Second priotity |
& Roller conveyor 2 Before molding machina Second prionty
3,000L X 1 _
Molding machine to no. 1
Mold turover station
3.000L x 1
7 Flask 20 |Cope and drag each 20 Second priority
8 Mold plate 18 |620W x 850L x 40! Second priority
9 Shol biast machine 1 Apron type Second priority
300kg batch (0.15m3)
impeller 5,5kw (90kg/min)

=
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2 MAKMUR META GRAHA DINAMIKA
Jt Roa Maloka Sotalan 2310, Jakauta 11230 Tol, : SO0 (d nass - ST 1 77144 "nay
Tre - 45441 MMGD IA Fox. 1 02,21, 6901544 - 459103774 PO Rox 4183

Cux Rod.
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12ih December 1887

BALA! BESAR PENGEMBANGAN
INDUSTRI LOGAM DAN MESIN
Ji. Sangkurlang No.12

Bandung

Attin: Me. Ir. Eadang Dahlan

Dear Sir,

Referring to your inguiry of Induction furnace, we sre pleased to offer you an
Induction Melting System consisting of a 600 kW 500 Hz VIP? R Seiies Powz--T-ak
connected to one (1} only 1000 kg iron capacity Dura-Line furmace and one <45 oaty
500 kq steel capacity Dura-line furnace plus spare parts together with optizns for
closed circuit water cooling and recirculating system and olher accessories.

Qur scope of supply is as follows:

One (1) only 600 kW 500 Hz VIP R Serles Power-Trak fitted with two 12) cabine!

mounted furnace selector swilches

Ong (1) only auto-transformer rated 690 kVA 380/460 volt
Qne {1} only 500 kg steel capacily hydrautic tilting Dura-Line furnace withcut L.¢
One (1) only 1000 kg lron capacity hydraullc tilting Dura-Line furnace witheut id

Two  (2) sels prefabricaled furnace busbar
Two  {2) sets waler cooled laads
One (1) integral hydraulle power pack/melter’s coasole

One (1) setsteel melting refractony lining ¢lw melt-out liuing formear
One (1) set ron melling refractory lining chv mell-out lining former

One (1) sct Bosch vibrator and ramming tools
Three (3) sols drawings ang operaling meanuals
Five {5) days commissioning and operator training
Expornt packing and sea freigh! to Indor:esian Port

One (1) sel of spare parts suitsble for iwo (2) years' operation as follows:

{ x Conlrol Board

1 x Bridge SCR Puck

1 x Inverter SCR Puck

1 x Inverler Digde Puck

1 x AC! Module

1 x Set Main Fuses {3 off}

1 x Secondary Capacitor

1 x Set Watar Cooled Power Leads (4 off}
100 kg Inductocoat Coil Grout

1 % Inverter QVP Protection Mudule

. 1 x Sel Snubber Components

JOTAL PRICE: C & F Indonesian Pont

— 53 _
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JU ko hMatake Seloton 23710, Jokorta 11230 Tel. : 6904402 {4 1rats - 891017 ttrngg

M P MAKMUR META GRAHA DINAMIKA

P A58 MMGD A For - 62.21. 6001544 8210724, PO Box 4183

e e e e e i a8 4 itn e & — gty ——

Please note that the above equipment requires a suilably prolected electiical cower
supply raled at 690 kKVA, 460 volt, 50 Hertz, 3 phase, subject to local electnaty
authority requirements.

OPTION #1: CLOSED CIRCUIT COOLING SYSTEM

One (1} complete closed circuit waler cooling and reclrculating system comprising
closed circuit industrial cooler fitted with copper lube heal exchanger, hotwe!l and
recirculaling pump, manifold, control panel and emergency water system contisting
of pelrol powered water recirculating pump.

TOTAL PRICE: OPTION M1 C & F Indonesian Pont 1155%449,650
OPTION #2: MELT MANAGER SYSTEM

The Inductotherm MELT-MANAGER Computer Monitoring ang Diagnostic System
is a single board micro-controller based data acquisilion and contml system
specifically designed lo operate with Inductotharm's VIP Power-Trak & Doai.Trak
Induction Melting Systems through a combination of digita! and analog inter32i) to
provide both monitoring and functionat ¢conlrol of the tnduction Furnace,

TOTAL, PRICE: OPTION 42  C &F Indonesian Por USS1i8.200

The above 600 kW VIP R Series Power-Trak Is capable of melling 500 kg o* steel
to 1650°C in 29 minutes or 1000 kg of iron to 1480°C in 50 minutes « 5%. base3 zn
a second melt on a hot lining, using suitably selected dense charge matenats.

Should you require addilionad services such as Installation supendsion ardlcr
turnkey installation of the above Induction Melting System. wa would be plezsas '
offer an appropriate proposal ulilising our focal engineers but obviously we w3’
need to meel with your lechnical people to discuss this proposal further wit! 2 /73w
to ascedaining he exact scope of supply and thus aflow us 10 offer an ouaate
quotation for these services,

Notmal delivery of the above Induclion Melting System coutd be elfected i 22 10 22
weeks ex-works from date ¢f order confirmation 3nd deposit receipi, However
Inductetherm will by policy always endeavour to meet deliveries as requirec oy our
cuslomers, subject to availability of component parls from our suppliers.

Payment tenms are 25% deposit by T.T. on placement of order, V\:ith ba!ar_.celof
75% by imevocable Letler of Credil specifying payment on presentation of syicuing
documents,

7
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JL Rao Maoko Solatan 28710, Jokario 112X0 Tel, @ 60044232 (4 nns) - 491037
Tie, : 45441 MMGDIAFOx. ; 62,21, 4901544 - 8910774 PO Box 4180

T4 hmard

M P'T, MAKMUR META GRAHA DINAMIKA

Our Rof.

We trust that the above salisfies your immediale requirements however if fuither

information or formal quotation fot this or an alternative Induction Melting Sys:amis
required, please do not hesitale to conlact us.

Managef of Fondry Equipment Division

SDiss

-— 55 —
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ANNEX 7

SUPPLEMENTARY DATA OF ¥OUNDRY SHOP

Height of Foundry Building :
- up to Gantry Crane 52 m

- Gantry crane to roof 30 m

Entrance/Gate (see annexe-6 for the numbering of entrance)

1. Inside Gate WI8xH2ZS m
2. Front Gate :W30xH43 m
3. Front Door 'W22xH24 m
"4, Back Gate TW45xH30m
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LIST OF RAVY MATERIALS FOR CASTING

L_PATTERN

1 Multiplex

2 Teak Wood

3 Glue

4 Paint

5 Nail

6 Screw

7 Power Glue

8 Filler

9 Rubber Glue
i0  Brush

1 Polysterene Foam
12 Polysterene Glue
13 Abrasive Paper
14 Gelcoat

15 LpoxyResin
36 Release Agent
17 Filler {Tale)
18 Fibre Glass

19 Sheet wax

20 Mould Sealer
2} Gypsum

1. MOUEDING

] Silica Sand

2 Chromite Sand

7z

PURCITASED IN INDONESIA

- 68._.
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10

B

12

13

14

15

16

17

18

[

< - RV N e

Bentonite

Furan Resin

Catalyst for furan resin

Pep Set and Catalyst

Parting Line Powder (Graphite Powder)
Mollase

CO,; Gase

Surface Sealer

Water Glass (Natrium Silicate)
Mould Sealer

Coaling Mould and Core

Slag Filter (ceramic)

Metallic Core Support

Isothermix Insulation for Riscr Cup
Pipc for Gatting Systemt

Zircon Sand

Resin Coated sand (Shell sand)

ILMELTING

Ramming Mix : Acid Neutral,Basic
Plastic Refractories

Steel Former

Asbestos plate

Slag Removal

Femogent

Steeliogent

Tec - Tip ( Cup)
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9 Temp - Tip

10 Piglron

11 Steel Scrap

12 Cast lron Scrap

13 FeMn
14  FeMo
15  Fe(r
16 ¥FeSi
t7  FeNi
18  Purc Ni
19 Copper

20 Aluminum

21 FeSiMg

22 Ingculant

23 Carburizer

24 Powder Isolhermix
25 Castable Refractories
26 Steel Shot

27 Cokes

28 Fire Brick

29  Lime Stones

30 CaO

31 CaC,

32 NaOH Crystall
i3 Ar Gase

34 0, Gase

35 Asbestos Gloves

36 Safetly dack Glass

37 Leather Gloves

38  Graphite Crucible

39 Phosphor Copper

40 Degaser for non Ferrous (Al and Cu Altoys)
42 Fluxing for non Ferrous (Al and Cu Alloys)
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43
A4

Grain Refiner for Al Atloys
Glass Wool

IV. METAL LARBORATORY

h=B R T e o e

MMMM [ PO tme e ot e wes et ek et e e
» 2 &R RUINESS R NFHE LN~

Aceton

Alumina for polishing
Amimonia sofution
Amnonium Acetate
Ammonium Chloride
Ammoniurtt Heptamolybdate
Ammonium Persulfat
Amylum

Benzaldehyde

Benzene

Benzoin-a-oxime (Cupron)
Bortic acid

Bromine

Calcium Carbonat
Chloroform

Cuppric Sulfat,5-hydrat
Diphenyl 4-Sulfuric Acid Barium Salt
Ethylene Dinilrilo Tetra Acetic Acid Disodinin Salt
Hydrochoric Acid
Hydrobromic Acid
Hydrofloric Acid

Hydrogen Peroxide

Indikator paper

Methanol

Murexide

Am-ferro Sulfat

Nitric Acid

Oxalic Acid

Perchloric Acid
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32.

33,
34,
35.
36,
37,
38,
39.
40.
11.
42.
43.
44,
45,
46.
47.
48.
49
50,
5L
52.
53.
54,
55,
56,
57,
58.
59.
60,
61.

rieac Acia

Potasium Cyanide

Potasium Dichromale
Potasium Dihydrogen Phospat
Potasium Disulfite

Potasium Disulfate

Potasium Ferro Cyanide
Potasium Ferri Cyanide
Potasium Hydrogen Carbonate
Potasium Hydrogen Sulfate
Potastum Hydroxyde
Potasium lodate

Potasium lodide

Potasium Nitate

Potasium Nitrile

Potasium Permanganate
Potasium Peroxodisuifate
Potasium Thiocyanate

Sitver Nilrate

Sodium Hydroxyde

Sodium Ammonium Hydrogen Phodphate
Sodium Bicarbonate

Sodium Bisulfate

Sodiuvm Busulfite

Sodium Carbonate

Sodium Chloride

Sodium Perixide granular
Sulfuric Acid

L-Tartarié Acid

Zinc granular

Zinc Uranyl Acelate
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1

2

Nalriwm Pyrophosphat
Metylene Bluc

H, SO,

Gloves

Stirring Bars, Tcﬂoq
Beaker Glass

Forslein Boat

Burret
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