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PREFACE

In I*esponSe"to.'_the reqnest of the Governme'nt of the Islamic Rep’dblie -of
Pakistan, the Gover'nment of Japan has decided to conduct a B"asic Deeign Study o'n'
the Pro;ect for Piowdmg the Eqmpment for Lahore Laboratorles, Paqutan Council cf "
Smentlflc and- ‘Indastrial Research and entrUSted the study to- the Japan Internatlonal.'
Cooperatlon Agency (JICA).: JICA sent to Pakistan.a survey team headed by Dr. Minori
Sano, Senior Assistant to the Managmg Dlrector of Grant A1d Plannmg and Survey
'Departrnent JICA, from August 18 to September 4, 1989.

The team exchanged v1ews w1th the offlcnals concerned of the Government of
Paklstan and conducted a. field- survey in Lahore After ‘the team returned to Japan,
further studies were_made. Then, a mission:was sent to Pakistan in ord_er {o discuss

the draft report and the present report has been prepared:

I hope that this report ‘will serve for the development of the Project and

contribute to the promotion of friendly relations between our two countries.

I wish to express my sincere appreclatlon to, the officials concerned of the
Government of the Islamic Repubhc of Pakistan for thelr close cooperation extended

to the tea_m.

December 1939 .

omede

Kensuke Y anagiya
Pre31dent

Japan Internatlonal Cooperatlon Agency
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SUMMARY

*

'l‘he economlo structure of . the Islamic- Republlc of Paklstan is charaotemzed by the
predommant pomtton of agrtoulture in- actwttles of mdUStry, employment trade and
' dlstrlbutmn where: the economy greatly depends on the movement of yearly agrl—-
eultural produetlon - The large amount - of  trade are the expott of agrlcultural
products and the 1mport of petroleum and industrial products ‘which, in"turn, makes
the economy of Pakistan very unstable ' '

The Government of . Paklstan places emphas:s upon the rmodernization and development

the- “mining and manufaeturlng mdustrles to reform-the oountrys economic
st_ruoture It is: 1mportant for the. country to promote ‘the mlmng and - manufacturmg
industries: by making ‘good use of its resources and to 1mprove the balance of forelgn
currenmes by domestleally manufacturmg mdustrlal goods as substltutes for ‘imports
and hore: pomtwely, manufacturmg varlous products ‘for exports. "As. a puorlty policy
in thls d:rectlon the  Government - consnders it vitally Important to ‘improve the
.smentrfle and - technological "level of Pakistan by increasing . the number of--well.—
trained researchers. - The Government has intensified the policy'of strengthening of
the facilities of research field to improve the gquality of research activities of 'the

1

‘country.

Pakistan Council of  Scientific and Industrial Research (PCSIR) ‘was “established in
1953 with “eims to- reSearoh and develop 1ndustr1a1 technology espemally for the
1ndustr1ahzation w1th utlllzatlon of domestic mmeral resources, _agrleultural produets
and othet materlals and to support ancl gutde local industries teehmeally . PCSIR,
which now has etght laboratories and one tralmng center with a staff totallng about
3 000 mcludmg 800 researehers is: the largest research  and development mst;tute in
Pakistan,. Lahore Laboratorles as well as Karachi _Laboratorles are the oldest and
the_.'larg'est-m scale among elght laboratories of PCSIR and are in thepo_sttion to
meet the national needs for research and development: of science and. teehnology of

Pakistan.

I oonformirty to the objectives of PCSIR, Lahore Laboratories has been 'plae'ing
emphasis.on the promotion of local industries and.conducting research and develop-
ment - in response to region'al industrial activities, eovermg researches  for food

mdustrles development of dyes and pigments for textile industries, techmcal research



of piant—based , otx'ef_nioa_ls’ and

for glass and ceramics lndustries, - de\}elopment .
. ‘However, the

improvement in ore beneficiatlon process for mineral resources.
making it dlffloult ‘to

research eqmpment in the Labox-atomes has become obsolete,
h'e'_

pursue the diversified, speeiahzed ‘and. advanced lesem'ches appt‘opmate to |
Laboratomes . The. present oondrt:ons of -the ILsboratories: ar'e not only laokmg of

mtroducmg necessary. new research: equipment, ..but - also far behlnd in the renewal

program of the -existing equipment, hus aohlevements of research work have not

. progressed as expeeted.'

In view of such a baokgr'oun"d ‘the Government of Pakistan has"requested the Govern-
ment of Japan for a- glant ‘aid for:pro\nsmn of . 1’eseareh equ1pment to the Lahore
‘Laboratories. -.-In response to the request “the Japanese Government decnded to
conduct a basm design study on- the Pro;ect for Prov1dmg the Eqmpment for Lahole
_Labor’ator'les PCSIR - (the Pro;eot) and ‘sent a study team ‘headed by Dr. Mmom Sano
Senior * Assistant ' to. the ‘Managing' Director  of - Grant Aid Planning ‘and Survey
Department, Japan International Coooeratlon Agency (JICA) to Pakistan from August
18 to September 4, 1989 The study. team has a series of: discussions  with the
officials concemed in Pakistan and made field mvestlgatlons at ‘Lahore . Laboratones
to acquire mformatwn and data on: the. current research and development activities
in- Lahore Laboratones the . orgamzatlon to carry out the Project, appropmateness of
the Pl’O]QCt-V as Japanese grant aid cooperation program and others, and Ve[‘lfied-
demarcation of undertakings in the Project. After returning to Jaban, the study
team examined. and eval_uated the Project to select adequate 'equipln'em,-esti-mate the
project cost and “develop a schedule for carrying out the project. The draft firial
report -.was. thus prépared and its contents - were - explained by the study team
dispatched to Pakistan from: Qctober 22 to November 1, }1989.

The ougmal request by the Government of Pakistan was to provide 232 1tems of
research equipmeni for 4 divisions (Food Technology and - Fermentation, Applied
Chemislry, - Minerals and. Metallurgy, and Glass and Cerar_mcs) of the PCSIR Lahore
Laboratories with the addition’ of the neryﬁ.requested 133 items.

The request was ~evaluated in terms of research themes and adequate oonfcnmlty of
equipment to research program techmcal level, maintenance: system and olher
factors. - The basic design study finally selected 152 items as- necessary and ade-
‘quate equipment as shown in- the following table,

- i -



Number of Equipment by Division -

bivision No. of Items © Major Egquipment
~Food Techhology . 62 Férmentatdrsg;Ihcuhatots,hWater Baths,
and Fermentation Rotary Type "KOJI" making Equipment,

Amino Acid Analyzer, Fruit Hardness
Testers, Spray Dryers, etc,

Applied Chemistry . 59 | Ge-Mass Spectfometer, FT-NMR Spectrometer,

: ' ' Liquid Phase Chemical Reactors, FT-Infrared
Spectrophotometer, Solvent Distillation
| Apparatus, Spectropolarimeter, Gas Chro-
matographs,  etc.

‘Minerals and - 15 Electron Probe X-ray Microanalyzer; ICP
Metallurgy - _— oL Emission Spectrometer, Induction Furnace,
' : ' o Unlversal Testlng Machlne ete.

Glass and =~ 16 Heat Distortion 'I_‘este_:rj Refractorinéss
Ceramics R Under Load Apparatus, Scanning Electron
- oo Microscope, Thermovision, Three-Zone

| Tubular Furnace, etc.

Total 1 152

PCSIR wﬂl serve as th@ unplementmg agency of thls PI'OJect on the Paklstan side.
Ihe PI’O]ect cost is estimated approx1mately at 700 thousand Rupees (5 rmlllon Yen)
for the Paklstam portlon The PI‘O]ect wiil take 13 months to complete after the
conclusmn of the Exchange of Notes between the two Governments through detalled
deSIgn (2.5 months) tendermg (1 month), manufaetumng {5-6 months) transportatlon

(1.5 monthb) to 1nstal1atmn (2.5 months).

Maintenance and repair of the equipment to be supplied under the Project should be
made adequately with that of ‘the existing equipment. Therefore, the equipment
needs to be managed by each depaz tment with periodical mspectlon and maintenance
as well as timely replenlshr_nent of spare parts and consum_ables fully utilizing the
function of'wor-ksh_ops in Maintenance Division and warehouse keebers in Administr'a—
tion DiviSiqn in the'Lébor"atories in addition to spare parts for two years f01 the
new equipment, expected mcreases in costs for utlhties eonsumables repalr parts
and labor need to be included in the budget for the Lahore Laboratories. The

annual maintenance cost in conjunction with the Project is estimated at about 5.5

I



million Rupees.  PCSIR intends to allocate 10 . mlillon Rupees annually for the

maintenance of the .new equipment and the renewal of old facmtles for the next five

years from the 1990/91 fiscal year.
The Project is ex_bééted to bring vel'ious benefits as follows:

- Advancement - of research . and development activity in the scientifie and

~ techinical fields in Pakistan;

"~ Contributionr of .the research achievements to improve -and advance the

manufacturing industries in Pakistan;

- Offelmg of places and opportumtres for Pesearch getivities to - the young

capable researchers and engmeels bemg djspatched abroad;

- Prorho'tien‘.of'the technical transfer from advanced countries and activation of
the development of regional unigue technology meeting the actual conditions

in -Pakistan.

The Lahore L‘aboratories .is ‘the largest core 1aboratory which places emphasis-"en
practlcal apphed researches in add1t10n to basic researches The' implementation of
the P[Oject is con31dered very srgmf;cant to improve and enhance research eapab:h—_
tres of the Lahore Laboratomes and to mdely use their - achlevements of research and
development for 1mprovement in technology in the mdustrlal seetors of the country

Ihe Pm]ect wﬂl play an important role In acceleratmg mdustmal:zatxon of the
eountry, produemg a sngmflcant economic and soclal beneflts 'Lhus it is beheved
the implementation of the Project is extremely sultable for Japanese grant aid co- -

operation, significance of which is great.

Pekis.tan_si(_.je rhad_e a strong _request for Japan's technical coop.eration_f'or :dis—[;at_c.hing
_ Tapanese experts to Pakietan and receiving Pakistani 'Counterparr h Japah in order
to improve research and development capab:hty of Lahore Laboiator:es, PCSIR The
study team reeommends that favorable cons;deratton w:ll be given to this request for

Japan's technical eooperation. :

- iy -
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' CHAPTER 1 _'INTR'ODUCTION -

the Islamm Republlc of Paklstan (heremafter :-eferred to as’ "Paklstan“) égri»‘
oulture accounts “for” the largest - proportxon of : act1v1t1es of mdustry, employment'
trade and dlstrlbutxon. where the economy greatly depends on -the .movement of
yem‘ly agmcultural productton '1‘0 develop the overall economy of the country, it is
1inportant for the eountry to promote the mmmg and manufaoturmg 1ndustr1es by
making - good use “of its resources and to improve the balance of foreign our'rencxes by
domestioaliy manufactumng produots as substltutes fOl 1mport_s_ _and,more po_mt;vely,
manufacturmg goods for iexports. -~ The modernization’ and developlnent of the’ mining
and meanufacturing mdustmeb have always been the major subjects for- reforrn in the

couniry's economic: struoture

With-a conception that -imprc)velnent of the national ‘technical level and eultivation of
researchers are mdtspensable to - effective plomotlon of the . mdustmal development
Paklstan has ‘been’ makmg efforts ‘to expand and improve. tesearoh and educatlonal
facilities an_d_equxpment. Especleily,_Paklstan ‘Colncil of Selentlfic ‘and "~ Industrial
Reseaveh (hevéinafter referi’e_d“'to s "PCSI_R”),’ which was established in 1953, séveral
years after ‘its 'independenee' “has 'been‘res‘earohing and - deve}o[ﬁing soience and
technology to offer. thelr research achievements to vamous industrial - sectors of "the
country PCSIR ‘has been expanded and developed to have elght laboratones and a
‘uammg center w1th 3000 staff moludmg 900 researchers With: _economlc.growth
and advancement “of mdustmal actlv_lt_les in Paklstan, prwate'-and pebli'e companies
have ‘been ‘éxpecting’ more and rore’ of the role of PCSIR. - Particularly, ‘research
and deveiopment activities have become incr_eas'ingly varied, specialized and advanced
in recent years, and it has become necessary also for the PCSIR's laboratories to

renew and.newly introduce research and experimental equipment.

Karaohi 'Leooratories and )Leho're: Laborafories are the oldest and the largest in scale
among ‘eight laboratories of PCSIR and are in the position' to meet the national
needs for fesearch'and developrnent of science and technology of Pakistan. However,
the present eondltlons of the Laboratomes are not only lacking of introducing
necessary new research eqmpment but also far behind in the renewal program of
the existing equ;pment, thus achievements of research work have not_ progressed as
| exp_ected_‘ Spane parts are not easily pfooured due to the existing re'search. eq.oipment

being obsolete models and some of the existing equipment not funectional well.



Under these eweumstanees, PCSIR 1ssued a "l“we Year Plan of PCSIR for 1988-93"
to expand and renew PCSIR's researeh equlpment and facilities and to amprove the
quality  of researehes Espemal]y to 1mp1’ove 1eseareh equ1pment in Lahore
Laboratomes ‘the PCSIR's integrated core laboratory, the. Government of Pakistan

made a request-for grfant -aid eooperat:on te the Government o_f Ja_pan

In: response to the request the Japanese Govel‘nment deelded fo eonduet a basw
de31gn study on: the pro;eet for prowdmg the _equipment. for. Lahore Laboratorles,
PCSIR. (herelnafter referred to as _"the Pt'()]eet") and sent a study team headed by
Dr. . Minori Sano Senior - A331stant to the Managmg Dweetor' ‘of Grant Ald Planmng'
and ' Survey Department Japan: Internatlonal Cooperation Agency (JICA) to Pakistan
from. August 18 to September 4, 1989 The study team had a seties. of discussions
with the offzelals concerned in Pakistan and ‘made field 1nvest1gat10ns at  Lahore

Laboratones to aeqmre mformatlon and data on the current teseareh and de\Ielop~
' ment aet1v1t1es in Paklstan the orgamzatton to carry.out the Project, effects of the
Project, appropmateness of the: Pm]eet as Japanese grant ald eooperatlon program
and- ethers.._. In _addltwn, the team ‘also eonflrmed_ the organization for managing:-and
rnaintaining the eqtiipment and Ioeat.ions spaces and rooms to in’stalt the equipment.

The formation of. the. study team and their schedule of the survey in Pakistan are

shown In the appendleeb

After returning to dapan, thei.study -tear'n., examined and analyzed the results of field’
investigations and’ the: collected  data ‘and clarified objectives and'-pesition ‘of the
Project for working out. the scale. of the equipment, contents of ‘the equipment,
estimation. of Project cost and schedule for carrying out the Project.

The results of the basic .__deSign_based.on the above _st.u_dy.are-'summarized_-in this
report, titled, "Basic Design Study Report on the Project for Providing the
quipmént for Lahore- Laboratories, Pakistan Council of Scientific and Industrial
Research in The Islamic Republic of Pakistan", |
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~Qutline of Pakistan

 CHAPTER 2 BACKGROUND OF THE PROJECT

' 'Economy -and Industry

(1)"-E60nomy -

’i‘hé'_ Pakistan - economy made & remarkable progress and d.evelop'ment in- the
1960s. However, since early 1970s the country faced many difficulties due.

‘to -worsening 'interhat_ionalf environment, - trigered by the first.-oil. erisis in
1973, The economy recovered from late 1970s to early 1980s and the

farg‘et economic growth rate " of 6.5% sét"fo_r in the sixth five year plan-

"(1983/84 to. 1987/88) have been achleved "Gross nation’:ﬂ -product*(GNP) of

Pakistan is showu in. 'I‘able 2-17 Paklstans GNP of. 1987/88 was about 717
billion’ Rupees and GNP per caplta of the same year was 6,252 Rupees This
flgure is the highest m south Western -asian. countrmS, 1. 4 times of that of

India and 2.5 times of that of Bangladesh In case of Paklstan, dep031ts

~from emlgrant workers which had been increased after the first oil erisis
- shared approx1mately 10% . of - GNP, however, the dep031ts decreased

- .rernarkably due to the recent economic recession in the middle: east

countries.



‘Table 2-1 : Major Economic Indicators of Pekistan

(Unit:  Million Rupees) "

1986/87 1987/88

Crowth QEQEEH-

oNp 644,638 | 9.5% 716,963 11.2;
Per_c5p1£a~¢&p.'gpé. 5,783 '6,42‘ 6,252 8.1%

”CDP fof’éééh—éecior Share'(%)_ Share (i)
agriculture’ 20,224 24.8 21,124 %5
 ﬁ;ﬁiﬁg o 510 0.6 548 0.6
Manufactﬁring , 15;9§i 19.6 17,201 20,0
‘Constrict ion is12 | s so20 | 56
HEigEtriéity - Gas .25859 '3.57. 2,927 3.4
Transportaﬁioﬁ'¥ o 5,960 7.3 6;322 . 7.3
,Communicapion

" Commercial 12,096 {149 12,836 14.9
Bank — Insurance 2,458 3.0 2,508 2.9
Héusing 2,876 3.5 3,028 3.5
Governﬁent - Pefence’ 8,186 10.1 8,715 10.1
Serviées | 5,757 7.1 6,137 7.1
Total 81,427 100.0 86,166 100.0

Source: Statistical yearbook of Pakistan 1988




(2) Trade
~.. The : export of pmmary produots suoh as mce‘ ootton ‘and -érude leather
| :shares - apprommately 34% of the: total export amount of Paklstan Export of
'-,vegltable, Sfruits and f:sh is .also . mcreasmg lately, - The ma]or industrinl
products being exported are labour mtenswe lzght mdustry products such as
cotton produots (yarn cloth and ‘towel),., carpets, garments;: and leather pro-
duycts, Especlaliy, _three {raditional export productsrof ‘raw cotton, cotton-
yarn and cotton oloth ocoupy eoou_t one—third of -export.. '

Regardmg 1mpor 'industrial ‘raw- materials. such  as petroleum, - petroleum
'products, chemloals fertlllz.er -and. steel products, share- 45 5%, followed by
- 36:5% : of capltal goods such as machmemes -electric machines and trans-
| pottatlon machmes. and 18% of consumab]e goods suoh ‘as: wheat tea and
-.'echble oil: . As a recent trend of :the trade, ‘import - of mdustmal raw
matemals for eonsumable goods has been decreasing- and import - of- capxtal

'goods and consumable goods- has been increasing..

Until- 1985/86, the U.S./A. had been “the fit'st"a'n'd* foremost -importing country
from -'Pak_.istan.‘.- However, in: 1986/87; Japan lmported 10.8% of the . total,
followed . by. the U.S.A. of 10:2% and UK. of 7.2%. Traditionally the
‘western mdustmahzed oountmes have been 1mport1ng cotton related ‘products.
-+ -Importing - countrles of “these products are Japan sharing 16.3%, followed by
the U.S.A. of 11.0%, West Germany of 7.5%, Kuwait of 7:4% and U.K. of 6.6%.

(3) Iodustries

- Agriculture B _ _

'Pakistan. has . promoted industrialization after becomihg the mdependent
country, however agriculture ‘is. still the oentral industry as ‘shown in Table
2-1. Share_. of “agriculture in GDP is 24.5%_ and percentage of. employment
for agricultural sector is. about 50% of total workforce of the ceountry.
.erIost' of -agricultural . area belongs” to dry but well-irrigated area and con-
“eentrates in irrigated re'gion of  Punjab  Province and Sind Province. Main
farm products in:these regions are wheat, cotton, rice and sugar cane, of

which cotton and vice are traditionslly important exporting farm produets.



2-1-2.

“or. -industrial raw m_atemals
“aiming to produce: meat, egg and dalry is also increasing.

op  as cotton is damaged by harmful msects
export will 1mmed1ately be 1nflueneed

When harvest of such cash cr
the productlon of yarn and cloth for

Other farm products mclude edible oil seeds, ‘barley, beans- and tﬂbBOOO In

addltlon : stock breedmg is: also floumshing Domestlc ammals have been

used. as horsepower for cultwatlon ‘and " as means of transportatlon of goods

of - leather- and ‘wool. - Moreover lwestock

- Manufacturmg

The industries of Paktstan largely depend upon aglleultule -Béginning with
textile (cotton) industry’ which is the. 1argest industry of - the country, the
mdustmes of sugar edible 011 and . fat tabacco, jute leathe1 are all pro-
cessing . 1ndustr1es, utlhzmg agmcultural raw. matemals or semi-products.
These- industries depend not- only on domestic agmeultural produot market,
but. also on. mternataonal agmculturai markets and are not - stable  compared

with other manufacturing industries.

- Mining _ _ _
Pakistan is producing ‘coal,” oil; natural gas,  iron ore, chromite, gypsum, lime

_'énd'silida. In “addition, it is confirmed .th'at_icopper, -manganese,"'boxite and

_mineral: phosphate are recoverable on commercial basis. - The government is

particularly 'eager for exploitation and developmént' of- uhder'g'round ‘mineral

.resources as- well as research and development - of 1ef1n1ng technology for

these mine products

National Development Plan -

(I)IThe Seventh Five Year Plan

- Bucceeding to-the 6th five year Plan, the Government of -Pakistan. worked out

- the 7th five year ‘Plan for the national economic development.

- As the successive policy from ‘the 6th five year plan, the importance is

attached to- activation of private economic activities, cultivation of human

resources and development ~of new téchnology.



-nghlights of-the 7th five year’ planr'(1=988/_89 - 1992/93)-a1’e as follows:

.. GDP glowth 1ate dul'mg the 7th- pian aims - to 6,5% p.a. : o
The total expendlture will be 642 billion Rupees, which- is 138% of that of
the 6th 5 year plan. - - . _ ' .

. The expenditure. for public sector will .be 350 billion. Rupees and the

' expenoxture of pmvate sector w111 be 292 bllhon Rupees and the weight of
pmvate sector is lncreased . . .
Expenditure by the Government for development plan is. 90 .billion Rupees
and . lmpmtance is attached to energy division, education division and

- population planning. o '

: .}._Dependence on the foreign - assmtance w111 be demeased and ‘the: amount of
forelgn assistance will be controlled to 96 bllhon Rupees dulmg the 7th.
'plan compared with:: 116 - billion Rupees of forelgn a351stance durlng the
:6th flve year plan. _ : _

; oIn order to- promote the- export of agrlcultural p1oduets -and control the
-1mport of food it:is" planned to achieve 13% wheat surplus productmn 71%
of rice surplus, 17% of. maize’ sulplus by the end of the’ 7th plan in addi-

. tion to remarkable rediction in 1mportat10n of. edlble oil:

.. Import of crude 0il will be restricted to 60% of the domestic. demand.

As a source of. the fund for development of“ rural area, the local cess on
Jand will be lev1ed 7 | o )

In view  of . reduction: of depomts of emigrant workers and increase of
interest payment of foreign debt, the average growth rate of export will
‘be set at 9.6% p_.a'. and that of import will be controlled to 4.6% p.a.
Employment plan will be work_éd out on natiohal scale in order to create

job- opportunities for 6 million people.’
(2) Five Year Plan of PCSIR for 1988-1993

In line  with favorable ecoho_mic- development of. Pakistan,-:éxpectations to
. PCSIR from private and publle sectors have been increased-and contents of
reseui"_ch_eé have become advanced. — Due to th_e adv_én_eed ‘contents of re-
searches, renewal of- obsolete research equipment, procurement of research
equipment and upgrading of capability of researchers have become extremely
important . issues to PCSIR. Although PCSIR is managed and operated by



the budget ‘allocated by the Government,
sary research equipment for thelr

(it is not p0351b1e to procure neces-

research actmtles due to the limited

amount of the budget and PCSIR encounteled to. the ‘situation that scheduled -

reseamh activities are not. fulfilled accordingly.

: In v1ew of the above sitiiations and in unison. w1th the - national fwe year

Plan PCSIR worked out "Five. Year Plan of PCSIR for 1988- 1933",

Major points of five year Plan of PCSIR are as folloWs: .

1)

2)

'In' 'thi's era -when . impdrtances of science - and technology "has been

mcreased more “and more, "PCSIR .is to secure budget ‘to make modern—
lzatlon of equ1pment and development -of I'ESEd['ChEI'S possible, Durmg
the: 6th five year Plan, PCSIR was provtded only 34% of allocated
budget amount (170 million Rupees out of allocation of =501 million
Rupees). Th:s suberitical’ amount baxe]y covers- maintenance Work of the

existing research equ1pment and fauhtles and very little was left for

.research pro]ects_, or. for . purchase of new research equlpment In

PCSIR's five year Plan, the financial layout has been worked out to be .

a total of 2,436 million Rupees to execute various plans- such as: -

i) - establishment of new laboratories
ii)  procurement of new research equipment
ili)  training of scientists and researchers

iv) construction of housing facilities at various - research centels

Especiélly, highly skilled and competent rescarchers form the baekground
of an R&D organization and it is necessary to provide them not only
excellent’” working -conditions including good equipment and .l..abqr"a.t_ory
facilities, but also attractive service conditions comprising reasonable
salary strueture, a pgood :ear’eér'planning,- housing and medical facilities.
Under the present coﬁditions housing has become a 'major requirement
and ‘only practical solution of  this problem is to construct housmg
complex in PCSIR campuses.



-3) A sizable hUmbel‘-_ ofrf-scic'f.ntist_s and rvesearchers trained in the late 1960s
~and '_..?Os ‘are- now _retiring. from the fifst front every year. From
:_;viéwrﬁoi'hts._'_of “continuation of research “activities and .aetiVa_t’ion of

. PCSIR, it is crucial “lssue to fill quickly. with proper input. and to
_-'.em't.ivat_é-'ywrig: scientists and 'resear'chei’s. " '

‘_.W'ith such “ciucial asp_ee’ts' in mind, -PCSIR'S'-five-_ye_ar Plan places its
imp’qrtan:ce' ~to . renewal of research -‘:equipinent, cultivation. of young
researchers and upgrading ..of research and living conditions - of re-

. searchers.



2-2.

Scientific and-Technical-Research and Develop_me’nt ‘in Pakistan

" -Since the executlon of the Gth f1ve vear Plan (flom 1983/1984 to 1987/

1988), the . Government of Pakistan has placed their utmost: emphasis on

'the advancement of smence and | technology, . - especlally, execution of

1ndependent research program,_ and development of practlcal and apphed

--technology meetmg -the national, social and - envu'onrnental needs, The 7th

'flve year Plan -has: succeeded the same basm ‘philosophy.- The Government

has : been ‘taking a speclal f1nanc1al ‘measure “to cultlvate competent and

capable t*esearchexs and engmeels In the latter two years of the 6th Plan,

the Government sent 700 young. - _researchers and engineéers to western

advanced countmes of Europe, the U.S.A. ‘and’ Austraha at its own expense

“In the 7th Plan the Goveznment also plans to dlspatch a total of about 1,000

researchers and engmeers to’ the advanced countmes for their tramlng and
aoqulsltlon of degrees The Government fias already dlspatohed 300 persons
in the first year “of the 7th Plan. In the Western advanced countrles they
study in a great variety of flelds 1nclud1ng medical sclence. (especlally,_
researches-ln cancer) blotechnology, micro- tlssue semlconductor physics,
oceanography, aerospace advanced communication technology and computel-'
technology.  This measure is based on the firm behe_f and conviction of
the. Government. of Pakistan that it is impossible to industrialize the country
without well-educated -and -trained researchers and engineers. ~ The Govern-
ment  plans to establish new laboratories related fto researches in lase_r'

beams and optical fiber communications to assist in pmviding opportunities

that the trainees sent. abroad can work actively in Pa_kistan ‘after their

return to home country' and conduet researches in thein respective' fields. It
also- plans to enrich the 'exirsting universiti_es ahd national laboratories to
prepare for their research and development aclivities and contribute to
national ‘scientific and technical development _ through " daily research

activities.

The Mlmstry of Scnence and Tecnnology i3 workmg out plans for SClentlflC

‘and technical research and development The Mmlstry, which became inde-

pendent of the Mlnlstry of Education only 17 years ago, is supervising gteat
parts of science and technology with administrative gundance in - Pakistan.
Research and development -institutions belon'ging to ministries including the

Ministry “of Industry, the Ministry of Communications, the Ministry of
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Agrlculture and the Mmlstry “of - Pmductmn which ™ exnsted before the
"establlshment of the Minlstry of 6e1enee ‘and. Technology -are .engaged in
“research and. dev.el_opm_ent under. - the - supervismn ._and guldance “af * each
ministty. - Researches in.atomi'c energy -are ménaged by the Atomie Energy
Commlssmn under- the direct contr'ol of the: Pmme Mmister‘ due to their

specnal characterlstlos

: The Mm:stry of Science and ’i‘echnology has the fouowmg research mstx—
'tutlons '

,P‘a‘[.('i's_tan‘ -Science Foundﬁt_ion (subondinat:e instithtions_: Pakistan Scientific

" Information Centre, Te_chhology: mfcjrfnati'bp Pilot - System and National
History | Museum) - g ‘ C ' _
Paklstan Couneil of Sc1ent1f1c and Industmal Research (whlch has" 8 labora*
tories’ ‘and one training ‘center) _
Pdklstan Medlcal Research Council- (wmch has 13 med1ca1 research centers}
Council for Works and Housing - Research (whlch‘has_ National Building Re-
search Instltute) IR '

. Paklstan Couneil -of" Approprlate Technology _

' -Paklstan Councﬂ of Research in Watet Resources (whxch has Desertifica-
tion Momtary Umt and Dramage Resolution Instltute of Paklstan)

. National - Centel for Technology Transfer '

" .“National Instl-tute of Silicon Technology

. National Institute of Electronics

. National Institute of Power

. National InStitute.of Oceanography

As surmised from ::-t.he'-r'la'm’és of. the 'ahove research institutions, the Govern-
ment- of Pakistan i’nténds' to .ihte'gi"a_te_f scientific cand tcchnicol' rescér'ch
activities, with - an-_-éxception 'of'“_s'p'ecial'- reéea‘rches such as atomic energy
reseat’_ches, .'into the Mihistry ~of  Secience and Techholbgy. . Especially,
research and development in new fields are now being concentrated at the

Ministry. ~
The -Ministry of 'Sc‘ience and Technology, which was established in 1972, is

not a large organization . due to its short history. The ‘Ministry, composed

of a total of about 100 - staffs ineluding some 20 high civil officials and

_11._
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other 20 high technical officials under secretary, with - 50-60- offictals who

Sllpport dally works of senior staft, is effmlently duectmg seientific and

technical admlmstratlon which _has become 1mP°Ptant more - and more. " for

rapid. industrialization of the country'
Present Cond'ition_s of PCSIR

General Conditions of PCSIR

(1) History

. PCSIR was estabhshed in 1953 with alms 1o research and develop mdustmal

technotogy espemally for the mdustriah?atlon with utilization of domestlc
mineral resources, agmcultural products and. other. materials _and,to support .

and guide looal mdustmes techmcally In thoSe days, the present. competent.

. authority, - the Mmlstry of S¢ience ‘and Industry was - hot yet establlshed of

which .the predecessor was Depar’tmen’t of Scientific and Industrlal Resealch
under the Ministry of Industry.

in conformlty to the above objectives of PCSIR, laboratories. were established
in. major mtles and districets including Karaohl, Lahore, Peshawar, Islamabad,

Quetta and Hyderabad, reflecting the features of each region. -

PCSIR, which now has 8 laboratories and one training center with-a tcta_l-'of
about 3,000 siaffs including 900 researchers,- is- the largest . research -and

development institute in Pakistan.

Although the competent authority of the Ministry 'of Science and Techndlogy

directs and supervises PCSIR, the supreme decision-making - organ. of' PCSIR

" is the.Council in substance.. The ordinary council held twice a year setties

important issues  about PCSIR including research activities,: research support

- system, working condltlons of researchers and assistants and welfare system

The organization of PCSIR is shown in Figure 2-1.

_12_.
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() .PCSIR!'S Aetivities :

PCSIR 1mt1a11y researched both basic science and applied technology, but'
has plaeed emphasns on researches on applied technology from ‘the 19703:
with an- alm to- contnbute ‘more dlrectly to the industrial sectors of  the
-country. Representatwes ‘of private eompames have - been nominated  as
rmembers of the ‘Council, - and PCSIR s actwltles have been closely conneotmg
. with the busmess Wm-}d 1n theee days.- At present, PCSIRS actlvmes cover

almost all of industrial flelds m Paklstan

PCSIR takes an aotwe part ot only in 'ordiner:'y ocientifio ‘and technical
~ research’ and deveiopment but in t1a1mng of hlgh grade researchers .and
medium’ cla_ss engineers. ~ Especially, 'PCSIR has been making efforts to
'cultivétel"-‘high ‘grade '1'esearchers in cooperation with other. research
institutions. - Under the guidance - arnd supervision of supemor researchers of
PCSIR's laboratorles, about 400 persons have obtained masters degrees and-
76ﬂ._persons received doctorates. - In view of vast expenses to obtam masters'
anq -_dootor's: degrees -in foreign countries, PCSIR contributes much to the
nation:.in"this_ respect. " PCSIR will place further stress on the training
activities -to reduce dependence on foreign countries in the field of high

seientific and technical research.
(3) Relations with Foreign Countries

PCSIR has been meking efforts to strengthen its eo]laboration with'foreign
_lnstltutions “since it was founded. PCSIR has pOSltwely been involved in
joint research and deveiopment and the exchange program of Sp&CiallStS.'
among_.‘alhes of Central Treaty Organization  Scientific Coord_mation Board.
As a:part of the activities, Regional Training Centre on ‘Mycotoxins was
established Within the estate of Karachi - Laboretories' In addition, PCSIR
made arrangement of eollaboratlon with Denver Laboratory of the U.S.A: in
1979 to strengthen “competence: development of leadmg administrators and
“to mtensu‘y -eooperatwe scientific -research and development, Pak Swiss
Trammg Centre whleh was ]omtly established with the Swiss Government in
Karachi in 1966, has-been-trammg talent in such’ fields of industrial

electronics, optometry, precision machinery, instrumentation and  dies and
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mould f"design' and‘_fabrication to. cope .with the "incre_asihg demend ~of the

Cindustrial world, . - USAiD_ proi_.ride'd res'earc_h equipment' 'to;‘Fuel-_-R'esearch

Centre ih:_' Karachi. Lahore Labc_;'ra_tories' is' promoting a projact: fo_r 'impﬁo\?e”

~ment in textile machinery in cooperation with Canada. . Malaysia participates
Cin - -joint researches in- palm oil: - The expert- sent by JICA has cooperated

researches in leather treatment technology at Leather Research Centre-
Karachl, staying there for a pe[‘lOd of three years from May, 1981 to May,'

1984,

VThus,_ PCSIR has been hot. only promoting ~'c'00perative-_ relations with

advanced countries including Europe and the U.S.A., but are quite eager to

promote joint researches with ‘developing countries. -

Lahore Laboratories of ‘PCSIR

(1) Outline of Lahoreé Laboratories

Lahme Clty is the picvmmal metropohs of Pun]ab the centel of: admimstra~ '
tion - of . 60 mlllion people, and .the mdustmal commermaI, cultura_] and'
educatlonal c1ty w1th 1ts long hlstory . The City with a population of three
million peop_le is the second largest city nekt to—,Karachi in Parkis_t_an, where

Lahore . Labbrat'ories "'w"as estainsh‘ed' in" 1954 ‘Lahore LabOr‘atories'is'the

integrated and core laboratory among PCSIR together with Karachi Laborato-

ries (established in 1953).

- In:conformity: to the objectives of PCSIR, Lahore Labcrator;es has heen put-

ting emphasns on the promotlon of - local -industries and conducting research
and development in response to reglonal industrial activities, covering
researches for food industries, development of dyes and pigments for textile
industries, technical résearch for gtass_and '_ceramics industries, development
of plant-based chemicals and improvement in ore beneficiation process for
mineral resources. The Laboratories also takes an active part in reeduca-
tion of middle-class engineers of small-and medium—séale enterprises, qeality
control guidance in- manufacturing 'p_rOeess_es for -small-and medium-scale
enterprises, and guidance and consultation for solving troubles encountered

in manufacturing processes.
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Lahore Laboratories, which  is- located in a guiet - district, - about five
- Kkilometers south. of the center of 'Lam_)re City, has a site of 59 acres (about

94 hectare).

The. Laboratorles  consists _of. four reseavch dw;smns, that i_sé" Food
Technology & Fermentatlon Dwmon Applled Chemistry Dwislon, Mmerals &
Metallurgy DlVlSlOl"l and Glass & Ceramlcs Dwns:on, and ‘of -three suppoxtmg.
divisions; Research Industrialization Division, General Services Dwmon and
Administration. = Division. | The organization of Lahore Laboratories is-

illustrated in Figure 2-2.
The personnel structure of the laboratory is as fellows: - -

‘Total employee: 569 (including 233 researchers) .
Breakdown: o - (Number of researchers)

Applied Chemistry 144 (76) .
_ Food._Technoiogy. & Fermentation = 85 . (53)
Minerals & Metallurgy - 78 - (43)
Glass & Cer.amics‘: o 80 -_ (30)
Research Industrialization 34 C 2D
General Services S ‘ ' 72 (10)
Administration, Accountmg & Warehouse 76 '

Many researchers received doctor's and master's deprees :during their st&c}y
in Europe, U.S.A. and Australia, which indicates high 'qtiaﬁty of researchers.
Most. of research subjects will reflect the trend of the times and meet the

demand of the industrial sectors

- 16_
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(2} Contents of ‘Researches of Lahore Laboratories

)

Food Technology & Ferr_nentatlon Division

The Food F}eld Paklstan pays a very large amount for lmpovted food'
every year, due to its large populatlon and high birthrate, Therefore
it is an 1mportant research sub]ect to preserve food flOlTl decay and
detenorat}on caused by contammatlon of mlcroorganlsms .‘ poor
p.reservatio'n. l:,spemally, researches of microtoxins p1oduced by mlcro—'

organisms are actively pursued Meanwhile, development of food pro-

- duction technology is also studled in response to the modernlzatlon
_of their traditional food life with the growth of natlonal ecohomy.

Researchers are making efforts of research for eoncentlated juice, dried

'vegetab_les,' powdered foods *and instant foods, ahead of convent;onal :

preserved foods' of bottled and:canned foods, with an aim to cultivate

“local industries. They ‘also have started studying healthy foods suoh as
low-cholesterol ‘and low-calory foods. Strongly mterested in hew foods

for  Pakistan including sprouted 'beans, they are going t start_

researches.-

The Fermentation Field: -The objective of this field is to manufacture:

“high added-value 7 produ'cts using microor"gahi"sms ' fr*oni agricultural

produets and _w'a'stes as raw materials. Paklstan has been sending many
researchers . to Czeehos_lovakia Whlch “has  the hlgh_est_ fermentation
teehnolo'gy in Eastern Europe, to reach the le\lel of advanced' countries,
Except traditional industries such as daily produets and - vinegar,
Pakistan is only producing alcohol as industrial raw materials and anti-
bioties (penicillin G), ‘This is attributable to the-,fact:'tha‘t driving force
of the industry did not work, due to little fermented foods in Pakistan
and no alcoholic b_everage industry .at all, wﬁ_ich' established .a basis of
the fermentation tec'hnology in advanced countries. However as fthere
are many ferment products which are 1nd19pensable to process food
closely related to the modelmzatlon of food life, this division will play
a large part in" the 1ndustry At present, the division is makmg efforts
to. produee orgamc acxd such as laetm acid and to develop technology

to produce various hydrolizmg enzymes of carbohydrate and protein

- 18 -



especially ‘related. to food "pl-ocessiﬁg.-'. - The Fermentation Division is also

condueting r_eseﬁl"ches to -p!'odtiee mashrooms by using wastes and to
_ mass | produce useful - plants - by - u_si'ng'-- plant tissue (calus) culture
techniques to wh_i(ifh ferm_énta'tion techniques are 'applicable, with én aim
to obtain & footing in dév,elopmént ‘of 'hi'gh bio'en'gineeri'ng.‘; - '

- As mentioned above, under domestic conditions of Pakistan, Food
Technology i&._ Fermentation Division is conduc_:ting researches 'meet_ing

domestic needs, maintaining a close c_onhe(_:tion' with the industries.

Research theme and 'its contents are shown in Table 2-2.
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Table

2-2  TFood Technology snd Fermentation Division

Fields

Subjects of -research

Contents of research

Post harvest
technologies

. Extenéion of shelf

life of fresh fruits

Standardization of handling during
transportation C

Suitable techniques of packing

Reductlon of quality changes durlng
storage

Preyéntioﬁ'agaiﬁst damage due to
microorgatisms

Control of sweeten-
ing in Potato tubers
during storage’

Search of various factors affectlng
Potato sweetenlng

Development of method for stabilizing
Potato quality

Reduction in post
harvest losses in
grains

Storage test tusing leaves,. bark,
and extract of plants indicating
insecticidal activity

Food processing
and packing

Production of ready
to eat fruit bars

De#eiopment of simple, grass-root
technology to produce shelf- stable
fruit pieces and fruit bars

_Production of
sprouted grains for
human nutrition

Follow-up of nutrition changes.
during sprouting of grains

Processing/incorporation of sprouted
grains into diet for 1mpr0ved nutri-
tion

Preparation of low
calorific diet for
over weight people

Formulatjon and preparation of diet,
chemical analysis of food, and bhio-
logical and climical evaluation of
diet '

ing

Studies on oat mili¥

Milling techniques for introducing
oat into diet

- 2()‘




Fields

Subjects of research

Contents of research -

Food processing
and packing

Production of low
moisture/dried meat
products -

Comﬁériéon of drying .methods and
nutrltlonal evaluation for varlous
meat products :

Péck{hg of food'ahd
food products

Development of packing Lechnlques

and materials

Food and

Mycotoxins in food

Detox1f1cat10n of Aflatoxln Contaml—

feed quality and feed - nated commodities. by cheémical means
assurance . and conductlng trials on poultry
Studies on mlnerals Effects of éoﬁtgmination'of heavy
in food metals ‘and deficiency of essential
' minerals in diét on human health’
Colouring matters Frattibnation'andfidentificatioh'of
in food colouring matters in food-
‘Monitor ‘of colouring matters in
Pakistani foods
Applied- Industrial enzyme Extraction and fractionation of
biochemistry from animal tissue

Trypsin from animal pancreatic tissue

Extraction of pepsin. from animal
paunch

Protein concentrate

and hydrolysate from

‘meat/poultry indus-

try by-prodiucts

Production ‘of protein concentrates
from feathers, skin, digestive tract
and other offals

Production of digestible proteoly-
sates which can be used to enhance
nutritive value of animal and poultry
feed

Production of lactic

acid

Sereening of microorganisms capable
of producing lactic acid

Studies on metabolic activities and
symbiosis in isolated cultures




- Fields

Subjects of research

Contents of research. . -

Fermentation.
technology and
biotechnology

Pullulanase by
Bacillus species

Isolatlon, screehing and. identiflca“ -
tion of pullulanase produc1ng Bacil-
lus spec1es

Nutrltlonal Studles in shake flask

: culLure

Glucose oxidase by
mould fermentation

Glucose oxidase production in shake
flask culture:using moulds such as .-
Aspergillus and Penicillium species:

Isolation and purification of enzyme

Pilot plant produc-
tion of calcium
gluconate

Optimization of gluconic acid fermen~
tation in pilot plant - -

Separation of calcium gluconate from
fermented broth

Development and
maintenance of
microbial cultures

Isolation and purification of
microbial cultures of industrial
importance from local habitate

Lyophilization of potent culturés . &
and establishment of routine check .-
up method-

Production of
Bacitracin by Bacil-
lus lichenformis by
submerged fermenta-—
tion for poultry
feed

Optimization of conditicns for pro-
duction of Bacitracin in stirred

fermentor,

Improvement in isolation method of
Bacitracin from fermented broth

Ethanol from renewa-
ble biomass

Fermentation with sugar cane juice
Production of cellulclytic enzymes

Fermentation with bagasse hydrolyzed
by cellulolytic enzyme




Fields .

Subjects-of'research.

Contents of research

'Bioﬁaés
-utilization

‘Production of

mushroom

_Staﬁﬁar&izatidﬁ of conditions for

compost preparation in button mush-
room production

Integrated biogas
technology

Bidgas'préddctidﬁ:With animal dung,
poultry’ manure,'mun1c1pal waste and

wheat straw .

Blogas productlon with w11d plants,

Sarkanda, Dkawb and Kondser

Biodegtdadation of
recyclable agricul-
tural wastes by
Basidiosmycetes

Biodeégradation of bagassé'using
Basldlomycetes belonglng to different
genus_

Conditions for optimal delignifica- .

tion of bapasse

Utilization of

fruits. industry by-

products and wastes

Utilization of fruit industry wastes

into poultry’ feed -

Nutritional'evélﬁation of feeds pre-

.pared from fruit industry waste

Food and feed from
sunflower seeds

Methods of effective ut1112at1on of
sunflower seed

Plant tissue
culture

Regeneration and:
clonal propagation’
of Plsta vera plants
by tissue culture

Micropropagation studies from

juvenile/mature tissue

Micrbprépagation by cell suspension
culture technique

Micropropagation of
bulbons and ‘cormous
plants

Micropropagation by cell suspen510n
culture technique.




2)

Ap_plied Chemistry Division

Applied Chemlstry Dwnslon has been carrying - out reseai‘ch necessary for'

the development of ohemmal industry in  Pakistan . based on. the

'government's development plans and also greatly contmbutmg to the

chemical mdustry in Pun]ab Province.

As Paklstam import of chemlcalq medlcme dyes ~and fertilizers still
pceupies: about 24% of its total import, the development and’ tndust[‘1-"

alization of thelr subst;tutes and research and development of chemlcals
using . domestic. natural resources are urgently demanded. Therefore,” the
Division s't'reSLSé'S"th'é.:i'mportance of ‘the 'res_e'a_roh which meets “such
demand. Also, the Division carries out various ex'terision servioes tci
spread chemloal technology, offers techmcal collabotatlon to chemlcal'
compames and. prov;des the training courses to the gtaduate students.

ma}oung chemistry in universities in Pun]ab PEOVIHCE -1t carries out the

' chemical analysis of raw matema]s and paoducts based on the z‘equests

from the chemical compames thus playmg an important role as a

chemlcal analysis center in the zeg:on

The Division has. _prepared -about 400 r'epoi*ts'in ‘the past, about 200 pro-

“cesses’ are uti_Iized;i-n the chemical industry in Pakistan. It has acquired

_ 35 patents in the chemical fields.

In ‘this way the Division has achieved numerous successful - results

“through its activities in”various'chemioal fields and is expected to

further expand :ts actwntles by the improvement of research equipment

and facilities.

The research fields of the Division covers research activities foﬁ'-'égri—

- cultural -and industrial orgénic. chemistry, oil and fat ohemistry, plaht

chemistry, product developmeht, quality control, pharmaceuticals, pilot

ptant’ experiments, ete.

Recent major research themes of the Division are :éhthn in Table 2-3.

_24_'



Table 2-3 Applied Chemistry Division

Fields

antents'of research

Subjects of_reSearqh
Industrial Development of dyes - Develbpment works on dyes other than
-organic . . ' : usage of benzideine -
cliemicals

(Dyes for cloths)

Researches on the
production of
phenols

Production. of phenols such as phenol

resorcinol and 2-naphthol from
aromatlc hydrocarbons (Those products
are used for the production of dyes,
resins, tanning materials, pharma-
ceuticals, etc.) '

Researches on
parachloronitro-
benzene

Researches ‘on the reactlon of para-
chloronltrobenzene and the productlon

of dellvatives, such as 2, 4-dinitro~

phenol from' parachlonltrobenzene

_(Parachloronitrobenzene is applled to

the production of dyes, pharmaceut1~
cals and the products as intermedi-
atesr)

.Synthesis of

paracetamol

Synthesis of paracetamol from nitro-

phemol(Single step synthesis of para-
cetamol  shows economic advantages,
This product is an important anal-
gesic.)

Stﬁdieé-for'the
production of de-

tergent

Production of detergents by the sepa-
ration of hydrocarbon of n-alkanes,
reactions mono-chlorination of n-

‘alkanes with benzene to produce

alkyul-benzene.- (Production of deter-
gent from indigenous raw materials)

Preparation:of
chemicals for
tannin

is planned.

Production of organic chemicals for
tannin industry from such as phenols
(Substitution of imported chemicals

for tannin by the domestic products

Leather is an important
export commodity.)
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Fields

Subjects of research

Contents of research

Mission ori-
ented funda=
mental research

crystals

Researches on liquid

Surveys on the: materials showing Lhe_'
“liquid crysLalllne behaviour, 7
(Literature ‘survey has been conducted
"due to the importamnce of appllcah“V“=
tions. )_

‘of keto, B-keto

Surveys on reactions

Attempts to flnd optlmum condltlons
for the formation of ketoes and B-
ketones by varylng PH, temperature
and concentration (Thoee products are.
of interest because of their thera— =
peutic act1V1tyraga1nsL certain
groups of viruses, ¢dtc.)

family

of essential
umbelliferae

Studies
oils of

Studles of antloxldant act1v1ty
(Antioxidant - act1v1t1es of essential
0ils are comparable with those of the
synthetic antioxidant)

for the ﬁrd-
of oxalic

Studies
duction
acid

:Pilot'plant studies for the produc-

tion of sodium oxide, diethyl oxa-
late, etc. from molasses, cane sugar,
etc.

Production of di-
ethyl "ether

Studies on the production of diethyl
ether from the locally available
ethyl alcohol. Process. improvement
and new catalyses development

{This product is an important sol-
vent.)

Studles of snakes
and snake venoms

Ecological, biochemical and pharma-
cological sLud1ee of snakes and snake
vanoms -

Production of aroma
chemicals

Y

Indigenous production of aroma
chemicals using terpin, etc. =~




Fields.

Subjects of research;

" Conterits. of research

:. Catalysts and
|1 strategic
"chemicals

Production: of

guanidiné nitrate

In. case that permission is granted,
installation of experimental produc-
tion unit for guanidine nitrate, and

‘test production (This product is used

for the production of innersides,

dyestuff, plastics, etc))

:Prodhction of

hydrazine hydrate .

 _06ncentration of hydrazine-and'bench

scale test

”Pfoductidn of amino-
‘guanidine sulphate

?fepafatiéh of feagibility study

report and designlng a semi pilot
scale plant

Productlon at sodlum

azide

Thé;ppoductionfof—high purity sodium
azide (The production will be scaled
up after the qualification of sample

sample.)

Production of
calcium rosinate

The works for the installation .and
standardization of calcium rosinate

Production of
sodium. silicate

based chemicals

.plant L

Production of magnesium trisilicate,

‘calcium & aluminum silicate, alumlnum

magnesium silicate

Regeneration of

nickel catalyst

Regeneration of nickel cétélyst_from'
the waste material (The regeneration
of nuckel catalyst has been developed
by wet method. The study for the
production of nickel catalyst by dry
method is.planned.)

Studies'of catalysts
for saponification

Studies of homogenous catalysts for
saponification of the oils and fats

Studies of adhesive

Study of reac¢tions on the production

of adhesives and resins using bis-

phenols -and urea ($tudy of bisphenols

synthesis is also planned.)}
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Fields

Subjects of research

Contents of research: '

Catalysts and
strategic =
chemicals

Studigsﬁbf;elegtric
production of
chemicals

Studies of production for- chem1cals?'?
produced electrolyticnlly, such as *
caustic soda,: ~chlerine, chlorates,f“
etc. (Electrolytlc cells will be
fabricated -for the production of"
sodium chlorate, etc.)

Plant Chemistry

Studies of acacia
species

Evaluation of acacia species as a

sotirce of variable chemicals-and
forage (Lipid, proximate and protein
analyses will be conducted ) '

Studies of o
myrsinacede family

Chemotherapeutlc evaluatlon of the

plant extacts of myrsine gfricana

_(The antibacterial studies and its

compar;son with the ‘standard ant1—
biotics are in progress.)

Studies of essential

0il of umbelliferae

Studies of essential oil of the spec-
ies of the plant family umbelliferae
on the analytical works and experl—
mental - cultivation

Production of
menthol’

Development of indigenous producﬁion
of menthol: (Substitution of imported
menthol by indigencus product)

Surveys of essential
0il resources

Surveys -of “essential oil extraction
from various plants in Pakistanm and
physico-chemical evaluation
(Essential oils are used in the
perfume and flavour industries.)

‘Studies of chemical

composition of
euphorbia species

‘Studies of analysis on chemical com-

position of various euphorbia species
with the view to finding their ap-
plications due to possible potential
crops for producing biomas and petro-
leum-like hydrocarbons
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Flelds

Subjects of résearch;

. Contents of research

Piant-Chemistry

.StudiéSaof‘antiF..-

microbial activity
of essential oils

Studies of “antiimicrobial activities

of essential oils isolated from.

various: plants- (Studles w111 be -
undertaken to 1dent1fy ‘the active

'const1tuents, mode of their acL1v1ty

and thelr Lox1c1ty)

Screening stiudies’

of local flora as
aromatic sources

Screening of fdcél'plgﬁts as the raw
materials for the production of
aromatic preducts

Screening and evalu—

ation of plants as’a
source of esgential
fatty acid

cultivation of various oil bearing
plant species. and evaluation of

‘plants as a source of essential fatty

acid

: Studles of the - pro—.
‘duction of oxalic

acid

Development works for the production
of oxalic ac1d from molasses, etc.
(Pilot plant experlment stage)

pils and fats

Exploitation of
-indigenous sources
of oil and fats

Fundamental.and app1ied_research

~works on oils; fats and waxes pro-

duced from various plants families of
e.g. umbelliferae, cucurbitacease,.
etc, i

Studies of edibie
rice oil

Researches on extraction, refining,
bieachiing deodourization and hydro-
genation of bran oil

Development of -0il
seed processing
technology

Development of o0il seed processing
technology suitable for the adoption
at the village level {Machinery and
equipment of oil seed processing are
being studied.)
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Flelds

Subjects of research

" Contents of research .=~

Quality_cbntfol
and produck
development

Development of -

synthetic polymer
I'and allied products.

Réseatbheé-bn?tHE'developmehtfdf‘PVC;:-
melamine regin, nitrocellulose
lacquers, rosin size, etc.

v

_Studies of quality

control

Studies of iethods for quality con-
trol such as sgtandardization of
analytical method such for pesticides
and herbicides - o

Research of indusf
trial water condi-

4 tioning

Develoment of pilot plant facility
for treatment of water from various
sources -and evaluation of water from
various springs of the country

Quality control of
edible oils-

Quality control services. by analysis
and advice to private enterprizes
on edible oils and their allied
products ' :

Developmént_of
method - for the esti-

‘mation of nitrogen-

Development of methods for the esti-:
mation of nitrogen in organic. com-
pounds by -the use of tartaric acid
and citric¢ acid as reductant

Studies of pufe cane
syrup

Surveys of cane syrup of good keeping

quality taste and flavour

Development of

cosmetics, perfumes

and flavours

Development works oh shaving cream

to establish the conditions for sta-
bilishing the foaming parameters and
reproducible appedrance, and on hair
shampoo to be produced from cocenut
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3)

Minerals and Metallurgy Division

The maJor tineral resources m Paklstan are nonmetalllc rinecals such'

as natural gas, limestones, coal, silica sand and’ gypsum, and _me_tall_lc

‘minerals - such as: iron”ores, copper ores and chromite .ores. First: and

foremost Baluchlstan Province is rich with metalhc minerals Tran end'

Indla, -which ‘are: ad]acent to Pal{lstan, have major mineral resources such

-as- oft, coal and iron ‘ores to be used for the:r mdustrles, whereas

Pak'istan 15 ‘not blessed W1th such mmeral resources in terms _.of b_oth
guality and quantity of dep051ts_. _Natural_ gas,_hmestones and “chrOmite‘

ores are the only mineral resources currently used for its own ir_ldu'stry

' throug:hout Pakistan. -Especially, high ,qua_li't_'y_ ehr_omite ores are ‘exported
-and low quality ohromiterores are'_;used"for refractories and they are at
present the hlghest value  added’” mineral resources in Pakistan,

- However, in the case of other ma]or ‘minerals such as copper ores and

iron  ores, they are- StlH ‘at- the stage.. where thelr beneflmahon

technology is - bemg StUdlEd on a pilot scale. Un_der these situations,

“what -is required of Pakistan now is to cle_velop mineral -resources and

substitute 'for_' imported resources’ for its. econofmic dev'elopnieht"and to

effectively use these resources for the promotion of its own industry.

Mlnerals and Metallurgy Dnnsxon of Lahore Laboratorles, establlshed in
1956, - has been carrying out research aot1v1t1es to offer teohmcal
support to-_the _mmeral and_met_al_llc industries, whxeh are the basic

industries for economic development in Pakistan. The research themes

‘of the Division are extensive, ranging from basic research such as

‘mineralogy, geoehemistry' and metallurgy to studies of Vbe'ne'fieiatio'n,

casting, surface treatment and development of new products, of these
studl'es " the .reseerch result_s_ will directly be contributed to the
domestic inclus'tries. The following are the'speoifi_e activities carried
out _by fhe Division for industries and other research and  development

sectors.
a). Analysis and evaluation of ores
b) Development of mineral resources and feasibility studies of their

commercialization
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-d)

e)

f)

Operation plan for mining, beneficiation- and refining: of ‘minerals,
selection of minerél_s related équipment_and facilities, and advice-

for maintenance of selected equipment”

Devel.opment. of a pilot . plant - for beneficiation - and its demonstra-

- tion’ OPeration

'Plannmg of training proglams or: seminars: -for - students, f(neign

students ftom middle east countries and. the. mlddle class engmeers '

. of industries ‘in the field ‘of minerals and metallurgy.

'Provxsnon of equ1pment and msttuments necessary o take dcgrees_

or ta camy out on-the-job training"

.Furt'hei*more, the Division carries oul the joint: research -projects with

other research sectors, .universities and companies. -

.Qontehts of re'searches' and research theme of Minerals and-NIetalhu‘gy

‘Division are shown in Table 2-4. . -
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_Tablefzfé -Hinerala and Metallurgy Di#ision

Fields’

Subjects of ‘research

_Contents of régearch

Mineral .
-beneficiation

Floatation

'Déveidpment'of selective flocculation
/flotation process for low grade

;chromlte ores.

‘Development of beneficiation process
for ‘low grade iron ore in the form of
-acceptable céncentrate for the blasL
‘furnace

T .

S

Enrichment

-Enrichment of lead:- and Zan “hased
chemicals obtained from lead-zinc ore
to the metallurgical grade which is
suitable for the extractlon of lead
and zine metals

Extraction

Development of process and facilities
to recover precious metals like gold,
gilver or platimum contained in iron
ores :

E—

"Extraction ofiﬂolybdenite during the
enrichment of lead and zinc ore

‘Mineralogical/
geochemical
studies

Characterization

Characterization of ‘complex ores
containing gold, silver, copper,
lead, zinc and tungsten

Utilization of .
industrial minerals

Characterization and utilization of
magnesite, olivine, chrome, bauxite
and dolomite

M1nera1 based coat-

ings

.Development of mineral based corro~
sion resistant coatings

.Extractive
metallurgy

Extractlon of 1ead

'metal

Development of recovery process for
lead metal from mlnerals and indus-—
trial wastes
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Cbnténts'OEIpeseafbh

Fields Subjects of research
Extractive "Cal¢ium and ‘Production of sulphate, chloride and
metallurgy magnesium based flouride of- calcium and magnebium
- chemicals from from dolomlte :
dolomite.
Foundar§' _Steél | Development of optimﬁm deep hardeéning. |:
tedhﬁblogy.and ' operation for case hardening of steel
alloy develop—
thent
Mould evelopment of binder - System for

mould and core

—

Study on effective core maklng pro-
cess :

Addition . agent

‘DeVélopmeﬁt éf;ﬁeiting fluxes, grain
‘refiners and degassing agents for
aluminium and copper alloy melting

Electrochemical

ment

/surface treat-

Electrochemical

colouring

Study on electrochemical colouring
of stainless steel, aluminium and
‘other metals o

Petermination of
ions

Development of effective methods for
determination of gold, zinc, calcium
nitrite, phenolphthalein and other . -
trace elements in agricultural wastes

"Adsorption

—

Research on adsorption of gold,
silver and copper metal on lead
sulphide as a fundamental study of
extractive metallurgy

Solvent extractiocn

Studysonfsolvent'extractibn'of metal
sulphides

Electrolytic

preparation

Electfblytic'prepdration of high
purity potassium permanganate from
-pyrolusite
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Flelds Subjécfs of reseatch | Contents of ;gsééréh

Electrochemical Eiéhtfdlytié.‘ - ?féﬁar&fianAETbééfc chromi.um

/surface treat- | preparation ' |'sulphate and sodium sulphate from

ment L chromite

-Devéloﬁménf'dfhappfaﬁfiété'electro;
lytic cell for sodium metal: produc-

| tion. . o
ﬁtilization of Chemicafs-from _ 'Preparation of phosphoric acid and

minerals mitierals and wastes calcium phosphate from phosphate rock

Preparation of:chgmicdls like mag-
‘nesium silicate, carbonate and milk
of magnesia:from magnesite

1 , , T -
Bio-leaching | Study on bio-leaching of sulphur from
gypsum o

'

_35_




4)

Glass & Ceramics Division

did not have sufflcuant l'esearch equlpment nor resealehers at the Stalt
has been prowdmg_ research equipment ‘and trammg researchels

Pakistan as well as in foreign countries.

The .Divisio_n has: conducted the following research actiyities.

a) Evaluation and inve's'tigation of beneficiation techiiology of glass and

ceramic materials
-dominant technology

'manufaetumng plaﬂts

d) Scientific and technical basic research in glass and ceramics

The - lesults of these lesearches are utlllzed for adwce and techmcal

guidance for domestic industries, dally technical - consultation - and

' training of postgraduate students and engmeers. To ad\_fESe ‘government

agencies and "universities is also an important task of the Division.

'Throu'gh such research and development, the Division published 2,000

reports, dév’eidped 60 processes and obtained more than 20 pat'en'ts.'

There are a few large companies and more than 1,000 small .companies
in the Pakistani ceramic industry. There are’ 26 large companies which
produce more than 8 tons per day with 250-350 employees. Under the
technical guidance of advanced countries with modern equipment intro-

duced from overseas, these large companies' production efficiency and

.quality of 'pr'oducts seem to be on the prime level.

EMCQ, a typical insulator manufacturer, is located in an indusfrial area

_in the suburbs of Lahore and has a tile factory constructed in 1985 and
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‘ZGlass & Ceramlcs Dw1s1on was ec;tabllshed in 1960 The Division, which

b) Déi"e'lopr'nent of production - technolbgy based on O\Iferseas_.‘pre?

i

ey Ad-Hoo research for quahty control and solution of problems in



~an ele’etfic ‘insulator factory. constructed around 1975, Its aufbmatic
'tile production line . mtvoduced frcm Germany and. electric insulatidn
factory . eonstructed under the guxdance of : Japanese: manufactuver have
1ntermed1ate quallty as compared with those of Japanese'ceramncs

- companies. However -the rate of good quality products is low as 60%,

Wh]Ch indlcates that EMCO ‘has problems” in- basic technology These
_iarge compames always keep in contact w1th Lahore Laboratomes

- The. D_iviéion_ _c'ohsists_of.five' _sections,‘name'ly, Glass: Research Section,
Ceramics Research 'Section,  'Refractory Research Section, ~Ceramic,
.Matenal Reseamh Sectlon and Bmldmg Material Research Section, and

has 30 resezu chers

'Research theme and the contents of researches of each sectlon are
shown in Table 2-5. :
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“fable 2-5

‘Glass and

Ceramics Division

Fields"

Subjects of research

. .Contents of reseatrch

Glass

Developﬁent of .
signal glass .

Developmerit of colouring dgents for

colour glass for changing flue colour
to green colour for trafflc signal
glass '

nuclear radiation

Protection ‘glass for

Development of zilconia as substitute
of selium. | :

Form glasses for
building materials

Development of 1nsu1at1ng materials
for buildlngs by sintering, foaming
and molding of waste glass, thacoal

and saw ducts

Manufacturing pro-
cess for borosili-
cate

Development of teghnplogy=tdipreyent

vaporization.of boracic acid during

‘glass resolution for production of

chemical glass ware

Semi-reduced manu-
facturing process
for flint glass

Composition is Ca0.Na0.$i0, develop-
ment of reduced resolution method to
use sodium sulphate as soda material

Development ‘of lead
crystal glass manu-
facturing process

Deﬁelopment of technology to prevent
vaporization of boracic acid and
glass batch method

Development of glass
stirring refractory

Development of'ring, thimbles and
bars to be used for stirring of glass
pot to prevent seeds ans striate
during manufacturing process

Experiment of phase
separation of 96%
‘silica glass

Production of quartz glass requlres
high temperature above 1,700°C. By
the effect of phase separation, the
glass produced at lower temperature
will be acid treated to produce the
glass containing 96% silica




Fields

Subjects of research

Contents of ‘research

Caramics..

New ceramics

New research theme todevelop build-

‘ing materials or functional materials

by using oxide, nitride or boronide

Bacteria filtration.
tube

Researches on ceramic filter. compo-

gition, pore formation and molding
methods anhd their application to

“chemical 1ndustry and pharaceutical

Lndustry

jSubstltution of

imported china clay

Plastic c¢ldy is imported.

Swat china élay ‘is intended to be

used as substitution. ~Research is
conducted to define mineralogy,
rheolagy, ‘casting and pyroplastlc

?characterlstics.--"-

Evaluation of‘Hunza
clay '

‘Chemical composition, -physical pro-

perties and plastisities of Hunza
clay are studied for utilization of
industrial productioen,

Development of sand
lime bricks

Cbod“resuLtSfare dbtained'bffcaicium
gilicate bricks produced by sand col-

‘lected from Mainwali and Ravi.
-Development is continued to improve

quality and formation of xanotlite.

Development of -
chemical porcelain

Various chemical bodies and glazes

are déveloped to evaluate thermal
shock resistance and chemical re-
sistance properties. _
Development is continued to define
compositions for chemical porcelain
usable ‘at higher ‘temperature.

'Developmeht of

single coat enamel
2 )

Research of enamel glaze to evaluate
properties of smelting frit, firing

temperature, thermal expansion coef-
ficient, capacity and acid resistant.

ﬁ39,




Subjecté of research

Contents . of research

ceramic fibres

Fields
Ceramics Design, installation | To design and fabricate a kiln for
o and operation of efficient research work of enamel

enamel kiln related study

ngh temperature : At present ‘development of 100 Ampere

fuse fuse has been completed. In future, °
fuse of 150 Amperes at 230 volts 1s
developed .

Development of high. | It is planned to manufacture insulat-

temperature electric [ ing materials: domestically to subst1—

‘insulating materials [ tute imported. ones.

UEilizetion'of Field survey for’ pegmatlte has been

domestic ‘pegmatite completed and geochemical analysis-is

and geological study | being carried’ ‘out., Survey is. planned

o : for Gilgit, Hunza and Shigor valley

regions.

Regearch of basic This Forsterite ‘is rich in magneeium

refractories by and is developed to make refractories

Chillas Forsterite | for steel 1nduery..

Refraotofies Development-df- Ceramic fibres are produced from-

refractory oxides using modern Sol-
Gel technique.

Mullite Refractories

Development :is-carried out for Mul-

lite refractories which are excellent
in.fire proof, mechanical strength

and resistance Lo corrosion.

‘Dead-burning of

Muslim bagh and

Hazara magnesite

High temperature is required for
dead-burning of magnesite. By adding
iron, chrome or borocic acid, chro-
mag Refractorles can be developed at
lover temperature

.Insulafing-

Refractories

To develop_insulating refractories
using domestic raw materials
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‘Fields

Subjects of research

.  Cohtenté of research

Refractoriles

Silica (ZAS) Re-

Zirconium-~Alumina-

fractories

To develop a technology to domesti-

"cally manufacture ZAS Refractories

for glass melting furnace

Beneficication for

Zircon -opacifier

Research for ytilization‘and_behefim
cication of glass and glaze opaci~
fier

Raw materials
for refracto-
ries

Mineral analysis

Researches of analytical methods of
compositions in various minerals

Pozzolanic activity
of burnt clays '

Evaluation for Pozzolanic activities
of ‘burnt clays and lime-amorphous
silica . :

Recovéry of Titanium
from high alumina
clay

Evaluation of chemical recovery pro-
cess of Titania from clays

Building
materials

gate

Lightweight aggre~

In order to
lightweight
carried out
local clays

meet increasing demant of
apgregate, development is
by using slate, shale or
as raw materials.

Research for
Wollastonite

WOilastopite,is used for production
of ceramics, paint, paper, rubber and

‘others, especially used for floor

tile manufacturing to achieve high
strength. It is studied to produce
Wollastonite from rice husk ash,
gilica and limestone.

]

~cement

Building materials
from Magnesite

To develop building materials from
magnesia cement, wood chip and
agricultural wastes

Refractory mortar
for chemical indus-
try

To' study the production of acid proof
mortar, air setting mortar, plastic

‘mortar and castable materials from

domestically available raw materials
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Contents of résearch

Flelds’ . | Subjects of research
'Buildihg . ' Pre?fabricatéd _ .:Pakistan.ﬁésglange*dePOSits?ﬁff'ﬁ--7f
materials - gypsum based build- | gypsum, which are used for cement

afid refractory industries, _
To develop the gypsum: for bricks and
‘wall of building materials

‘ing materials
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(3) Existing Equipment

. Major equipment of each division are as follows.
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Food Technology and Fermentation Division

Year e ]
No. Rame of Equipment Q'ty of. . Origin
. ' Installation
1 | Digester 1 1975 BUCHI (Switzerland)
2 | Peristalic Pump 1 1985 LKE BROMMA (Sweden)
3 | Refrigerators 8 1965/85 PHILIPS(4) 7/ UK (3) /
West Germany(l)
4 | Freeze Dryers 1 1983 LMIM (Hungary)
5 Ho~mogénizers 2 1976 Cento(1l) / Unknown(l}
6 |Distillation 2 | 1980/85 | Exelo Glass(l) / Gallenkamp(l)
Apparatus :
7 | Film Evaporator 1 1983 Gallenkamp (West Germany)
8 | Cane Crusher 1 - Unknown
9 | Pulper 1 1976 News Bury (UK)
10 | Deep Freezer 1 1980 FRIGIODAIRE G.M. (USA)
11 | Refrigerated 1 1974 GE (USA)
Centrifuge
12 Incubators 5 1976/80 ‘Hesso(1l) [/ West Germany(l) /.
' China(l) / Unknown{2)
13 Fermentors 15 1971/80 E.ANCNﬂItaly(h),/ Unknown(11)
14 | Centrifuges 5 1983 SHARPLES-UK(4) / CEPA(1)
15 | Flask Shaker 1 1981 Griffin & George (UK)
16 | Spectrophotometer 1 1982 Japan
17 Atomic Absorption H 1982 Jépan

Spectrophotometer
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Applied Chemistry Division

o : Year o
No. Name of Equipment. "1Q'ty of i Origin
o : : L . Instailation : .
1 - Infrared Spectrophotometer 1. 1980 Beckman (USA) = .
2 Infrared-Spectrophotometer . 1 1989 Hitachif(Japaﬁ)r
'3 | Ultraviolet and Visible 1 1962 Backman (USA).
Spectrophotometer . P S o
4 | Ultraviolet and Visible 1 1980 - Hitachi :(Japan)
: Spectrophotometer ' o (Model: 100-20) °
5 | Ultraviolet and Visible 1 1981 Beckman (USA)5.=4‘
Spectrophotometer (Model: 36) :
"6 | Ultraviolet and Visible 1 1987 LKB. o
' Spectrophotometer - : : o I
7 Spectronic ' 1 1986 Bausch & Lomb: (USA)
8 | nMr Spectfometer' 1 1980 Hitachis(Jépan)'i
| : (Model :R-24B(60MHz))
¢ { Flamg Photometer 1 n.a Carning (USA) -/
' ' S ' (Model: EEL-100)
10 | pH-Meter I n.a | Beckman -{USA} .
i1 i Color and Coler Deferencemetér 1 1982 Lovibond (Uk)f
12 | Gas Chromatograph 1 1970 niax
13 | Gas Chromatograph 1 1978, Eye-ﬁnicamj-:
o o - (Model: 204)
14 | Gas Chromatograph 1 1980 Pye Unicam: |
. ‘ ' _ (Model: 104) -
15 | Gas Chromatograph 1 1988 - Shimazu «(Japan)
H : ' (Model: GC-74G)
.16 | High Performance Liquid 1 n.a Becltman (USA) -
Chromatograph : : : :
17 | Liguid Chromatograph 1 n.a MIM (Hungary)
18 | High Performance Liquid 1 1984 Hitachi (Japan)
Chromatograph (Model: 638-30)
19 | Centrifuges and 3 1977/83/83 | Karl kolb/CEPA/Restch
Ultracentrifuge ' :
20 | Filter Press ' 1 1983 n.a.
21 | Rotary Evaporator 1 1987 'BUCHI (Switzerland)
22 | Still 1: 1983 n.a.
23 - | Autoclave 1 n.a. Karl kolb
24 | Mini Spray Dryer 1 1988 MRK
25 Tce Making Machine 1 1988 - Howe
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Minerals and Metallurgy Division

. . e R . Yeaf, :
No. Name of Equipment Q'ty cof. | Origin
e . Installation _ .
1 | Opticél Microécobé' : A 19?6/ﬁ,a." Chinaf[:WA Germaﬁy”
2 Specfrbphotbméter 2 1976/?8'3 .| UsA-/. Japan
3° | ¥lame Photometer .: 3 2 197f/88 o UKi":
4 _Ator.ni;: Absorption -Sp_;a(ﬁ-tromet.et‘ l . 19.7-6_ - Ji'apan. ' .
5 | p Meter - A 4| 1964/88 ...I,‘.t‘.'alft’". .
6 DTA/TGA S i 1 1986 - Wést_éerﬁaﬁy-‘
7=. Inffared‘Moisture Meter 1 1986 .:V Austria:r o
8 | sulfur Dété;minaﬁor : 1 1988 Usa.
l9 Condﬁctbﬁéte?'_ 1 | 1984 italy
10 Polaroéraéh.Anélyzgr .. 1 1980 USA
11 Elecgronjc Thickness Tester 1 1982 1 usA
‘12" | Sand Muller/Mixer . 1 1973 : Uk'
13 Sieve Shaker 1 1970 UK .
14 Mould_ﬁardnéss Testing Meter b 1986 'Switzerland
15 | shell Mould Test Apparatus - 1 1975 UK .
16 | Sand Refractoriness Testing 1 1972 Hungary
Furnace - :
17 Vacuum Ovén 1 1976 ° [ n.a.
18 | vacuum Pump 1 1987 China
'19 | Eiectric Oven 1 1988 ﬁest Cérmany
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Glass and Ceramics Division

No. Name of Equipment -

ety

Year
ook
Installation

Origin.

1 |Electric Furnace - -

-2 | Viscometer - -

-3 ; fhéfﬁéliéﬁbéﬁéiéﬁ Apparatus

LA Cbmbressfdn-Tgﬁtihg_Machine
5 "‘DTA'Aéseﬁblfr

_6 '§;f£;§;§ Hafaneé§ Te;tér
,? :éeﬁtrifﬁgeU

8 fulﬁéfiziﬁg ﬁnit

9 'Lpﬁ?Té@Heraﬁure Furnace
lb zKéﬁthéiiE;rnace |

11 _smqli’Edgé Runner MiilA"
i2._ SPéégréthtbmeégf .

13 | pH Meter

14 Cbntinuoﬁé}Préssuré'Filter
15 | Flame Photometer

16 H&dféulid_Press

17 |'Filter Press S

18 _ C?Qsﬁiﬁg_@ é;iaing ﬁnit
19. Rotary Drum Vacﬁum Filﬁer
20 Rotafy:Furﬁacé -

21 'Extruder

1970
1965
1962
1974
1974
1982
1967
1976
1976_
1976
1965
1967 B
1983 .
1976
1976
1982
1967
1967
1967
1967

1967

Pakistan

UK-

UK

UK~

UK -~
Japan

Pakistan’

| Pakistan

Pakistan

?ékistan
K

UK

USA.
Pakistan
USA
Pakistan
Pakistan
Pakistan
Pakistaﬁ
Pakistan

Pakistan_
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2-4

¥

1

Background and Contents of the Reqguest

Background of the Request

..'Agmcultur accounts “for high DI‘OPOI‘UON of industry, - =em"p'ldym'eht‘ “and

dlstrlbutlon of Paklstan Agmcultural productlon replesents 25?6 of .GDP. m'

-1987/88 as shown in Table 2-1. However ‘as agrlculturai pr'oductlon is
: greatly mfluenced by weathet condltlons it s d1ff1cuit to keep a stable

ploductlon level. The manufactunng ‘industry has gradually been: deVelopmg
in recent years, whlch accounted for 20% of GDP in 198?/88 The mdustry'_

.'rhas made p0531ble self—supply of consumer goods to some deg[ee HcWever?

the nucleus of industry is hght mdustry mcludmg textlle and food processmg'

industnes, whereas high™ techmcal mdustly such as. heavy: chemlcal and

electronic 1ndustr1es takeés only a small part in industry. in Paklstan

: .f i
It is- v1tally 1mpcrtant fcr the . national economw growth that the GOVEI nment
of Pakistan endeavors fo develop mdustr;al flelds ‘cy utlhzmg dcmestlc

rescurees and to imprave the balance of folelgn currencies by’ strengthemng

'the naticnal mdustmal pcwer mamiy in the manufacturmg mdustry ‘and by

domestlcaliy manufacturmg substltutes for imports: and preducts Wthh can be

exported in the near future. ‘The modernization and development of the

' 1ndustr1a1 sectcr are maJor sub]ects fcr a reform in the. countrys econcmlc

structure.

With a conception that improvement in the national -téchnical level and

trairiing_cf..rres'earchers are indispensable to effective promotion.of such
industrial developmeht the Government of Paklstan has been makmg efforts

to expanc‘l and improve research and educational equipment and ‘facilities.

As & part of the activilies, the Government of Pakist-an_h_as”wcrke_d_ oul the
“Five year Plan of PCSIR for 1988-93¢ ‘to expand and rrenewrPCSIRi‘s re-
search fac1ht1es and to 1mprove the quality of researchers it :is imcier;
stood that the reasons for seleciing Lahore Laboratories as ‘the objective
research institute to be applied for the project for providing research
equipruent are as follows:
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1)

- 2)

3)

Lahore Lﬁbon‘_atol'ies'ls working- for research. and development of unused
natural resources set fot'th_. in the_n.alional economic 7th fi_\re year .pla.n,_
namely, major projects. for improvement . of i;n‘dustriﬁlizaltion such ‘as
development of food and food industry,. and -development of utilization -

of mineral resources.

‘Lahore " is - conveniently: located to secure natural resources. - Lahore is

cultural 'e_md_“ research city, having . L'a.ho're ‘Technical and. Engineering

University and Punjab University and other high educational institutes.

Lahore Laboratories has a pumber of buildings within its est_.a"te.' The

‘Laboratories . is remodeling and. re-constructing  these - buildings by

obtaining budget from the Government ‘in accordance with the priority of
research. contents and has a plenty of space to introduce new research

equipment. . -
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2-4-2

(1

(2)

(3)

Contents of the Request '

A total of 232 resear ch equlpment were requested to prowde for Lahore"-

Laboratomes' four “research’ dmsions (Food Technology- . & Fermentahon
Apphed Chemrstry, Minerals & Metallurgy “and Glass & Ceramics). The.
contents cover various eqmpment aind include many highly “functional - and

. advanced eguipment..~ The followmg are the contents of the request by each

“research division.

Food Technology & Ferment'ation Division

~ As the sum of 1mports such as wheat, tea’ and edible 011 accounts for 12.2%

" of the total 1mpmts of Paklstan, self-supply of- food is - a ‘pressing- ‘need of

the - country. - Food Technology & Fe[mentatlon Division ‘s investigating
various preseWat[on and . proeessmg - methods, placmg emphasis on- the
minimization of Joss dumng processmg and - ‘harvests . and the utlllzatlon of
smplus harvests for food. - Requested equ1pment mamly melude various
phy‘sico&he’mic'ﬁl'equipment _and analyzers which are  used for basic and_
applied researches in. foed, fermentation and biological engineering,. Various
fermentot{s. and incubators, which show characteristics of this research

division, are also requested.

Applied Chemistry Division

This division consists of research groups of agro -and industrial ‘chemicals,.

pharmaceuticals, oil fats’ and waxes, plant chemistry, industrial- tech'n'ology

and quality control, and others.. Therefore, equibment for organic analysis is
chiefly requested, which includes functional equipment such as infrared
spectrophotometers, GC-mass spectrometers and NMR spectrometers used

mainly for researches in molecular structure of organic substances.

Minerals & Metallurgy Division

Testing machinery for analysis of metallic structure, physical property tests
and material. tests are mainly requested Analyzers used for metallurgical

analysis, such as inductively coupled plasma emission spectrometer and

atomic absorption spectrometer are also requested.
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(4) Glass & Ceramics Division -

Basw ceramic resea[ch equ;pment mainly mcludmg physmal property festers
: and mater1a1 testers are requested.
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CHAPTER 3 CONTENTS OF THE PROJECT

- Objectives of the Project R

The main. objective of the Project for Providing - Research Equipment is to

carry out the following reSearch "plans with 1) renewal of the -existing

facilities and equipment and 2) installation of new equipment. .

(L

A(z‘)

(3)

(4)

(5)

(6)

(7)

(8)

Research . to -:u_t'ii'ize'rdbm:_és_tic Tesources 1n industries
Research to adopt foreign technology to Pakistan

Dev_élopme’nt of 'néuf - technology and products - with the following

objectives: -

~ a) . The -most'_'suitable utilization of natural resources = -

b) Substitution for import
c) ,Pr'or'nt)t_ion of export: -

d) ‘Increase in employment: opportunities

.e) Nationally requestéd technology

f) Promotion of village industries and prevention of depopulation

Solution of prablems in the industrial sector

Consﬂlting services related to new industrialization p'rojects

Joint research and development with ‘industrial sectors

Intensification of joint research with universities and cultivation of

researchers -

Provision of research opportunities to senior researchers
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3-2

Basic-'Peliey‘for Selection ‘of Equipmient

In uwestlgatmg reasonability of “equipment: requested by the Paklstam

Government the study team established a common basie ‘policy for selection

~of . equipmeént  as follows. * The equxpment is selected ‘in the - hght of the

common "r'ecognition'.

.1)

3)

4)
5)

6) -

)

8)

9)

wrote s S
v )

To coordmate the conformity of eomposmon and re qun‘ed speelfxeatlon-

of requested equipment, by investigating contents’ of 1'esea['che‘; of each

‘research division.

K

Te select equipment suitable to ti'ae'te_ehn'ic'al level of the:Laboratorie_s'.

To confirm and adjust specification and quantity of "equ_i'pment in view
of contents of . researches, the mjmber. of ;'es_earehers.-'the scale of

facilities, -the éxisting equipment and the periphefal Jequipment.

To give priority to equlpment which are indispensable to continuation of -

researches due to obsoleteness of the ex;stmg equ1pment

“To consider installation of “new equipment -‘nécessary for researches

meeting new needs of the domestic industries.

To select proper specifieations of equipment, in case the equ:pment

have exeeedmg functions unnecessary for-research sub]eets

To gi{fe"priority. to eq'uipment Whi_eh accords - with - objectives of re-

searches and are frequently and widely utilized.
To select equipment which can be adequately maintaihed: :

To avoid ‘duplication of eguipment which' is planned to be supplied to

other divisions.

— 54_



- (1) TFood Technology & Fermeﬁtat_iOn_Divi_sion '

Research subjeets “of this Division are worked out in- response to: national
demands and the hew needs of the industries.

While the foqd_ section is 't'es'ea_r'ch'ing fof preservé't'ion, quality,‘_'séfety and
" management of food and feed .and prqceésing_'of_ various agricultural  pro-
-duc_t-;s,- the ;_fer'mem_;a_tion sect'idn,-is -condueting j.l_'esea'rc.he's in pioduction of
useful . substances  using ,microor‘gahisms_,_ fe'rmen_té_it'ion_;'pro:du_cti'on' on the pilot
' --pl'an.t scale. and . u’tilizatibﬁ ..of - plant ti.ssue. culture.  Therefore, - a | great

. variety of'equip_m'enti are requested.

Equipment - are classified int,o_"e,quipment'-._;fér {aboratories - and. equipment for
pilot: piént. In_the food Tield, equipment have pqo:z_' _-commonalitty, due to the
. variety of m‘aterihis_ and :'_t'h_e: high spec'if;ié_ity of each physical property. On
the.other hand, in the fermentation field, equipment features relatively rich

corﬁmunality, despite qf the variety of microorganisms utilized. .
'Equipment were selected in-conformi{y' with the following basic poliey.

1) To - give pi‘iori_ty to substitutes for the : existing -obsolete equipment

© regarded as obstacles to the promotion of besearch_ theme. -

2) To c_arefully-'investigate whether the installation of new equipment will

make possible researches meeting research theme.

"3) To avoid duplication of equipment which are planned. to be introduced

into other divisions..

4) To select proper- kinds of equipment, in case the equipment have

superior funetions unnecessary for research subjects.

5). To select proper equipment which can be maintained and managed for

proper use.
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" In - accordance with the above pohcy, a part’ Of the requested equ1pment is
“deteted and reduced redundant equipment to the PI’OPEI’ quantlty after

discussion with leaders of each research theme.
(2) Applied Chem_istry Diﬁision :

T'he "'res‘ear'ch;' " this Dlwsnon covers a w1de E an"g’e':‘ of" fi__e_l'_ds “such " as
=agr1cu1tural ehemlstry,- ‘industrial - chemlstly,_ _'l' and- feit-:(’:he'rriist'ry,‘ plant
-.chemlstry, synthes;s of medlcal drugs, 1ndustmallzatlon technology, quallty
- control and experaments on a pllot plant” scale: It also- functloris as a
‘ chemlcal analysm cente1 in the Pun]ab Province. = Therefot' ;-the various
~kinds - of equlpment are requested but in selectmg the equ1pment for the
Division, the main: consmeratlon is. the relations “and 1mportance ‘between the
'research themes ‘and the equipment necessary ‘to such research: ..Also- the
'followmg “basic. pohcles in" giving ‘the high prlonty among various- kinds of

'-'requested equ1pment are considered.

1) Existing equipment which will suspend the research if it becomes

obsolete:. -

- 2) - Equipment, when newly introduced',_ will enable researchers: to” carry . out

the research which' will meet the new needs of industries in Pakistan.

“3) -~ Equipment which meets the themes of the research, which is frequently

used and is. widelyi'applied to.

4} Equipment which is required by the other Divisions, but -most frequently
used in the Applied Chemistry Division- and which can be used jointly
between divisions. '

5) Equipment which can be maintained and controlled without difficulties.

6) Equipment which ‘s installed' in- the-other Divisions and is not expected
often to be used in this Division is excluded.



(3)

Based on the above mentioned basic' -principles, - aftet‘ the .discussions with

persons In charge of research. themes .and-users of equipment :the priority of
the mportance on requested equipment is settled. . -In- addlt!Oﬂ, the

~ reasonable speclflcatmns are . selected on the equlpment ‘which has too much
,sophxsticated functlons. '

" Minerals and [\_’/_Iétallllurgy' Division -

~ The research aetiViti_és in- Mi'neral-ar_a_d Meta}ldrgy Division ¢overs azWide

-area ranging from. the analysis- and - evaluation  of minerals.*to -the manu-

facturing of metal products. -In- view of the relations. with {he re]'at'e'd
,mdustmes and other 1'esearch sectors m the countt‘y, the D1v1s1on is requxred
to functlon as a material research mstltute an analyzing ‘center or a B
product. development center These functtons are indispensé_ble- for the

implementation of each theme of research actw1t1es

Ihf'view..of the role pind funi:tion_s that the Division_"'is .'retjuirfed to’ possess,
the following equipment must.be -improved for the Division, taking into con-
sideration of the present situation of the research equipment.

(a) Equipment to prepare materials or specimiens',,for testing or analyzing

(b} Equipment to test, analyze and monitor specimens -

(c) Equipment to evaluate materials and specimens -

To select the equipment and to investigate its specifications, the following

items have also been iaken into consideration besides the common basic

'poliey.

1} - The researchers must know well how to operate and maintain. the equipment

and also have the knowledge of its pr'incipal characteristics.

2} Utilities and consumables can be easily and continuously supplied.
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. 3) The - equipment should have  necessary and sufflcient functlons semi

-permanently .and must not become obsolete o ‘wear' out-iin: a short

“period of time.

4) The mstallmg envnronment must be well arranged and: ‘the: eqmpment"

must be used lrnmedlately after its mstallalmn

‘Glass & Ceramics Division

~This:- Dw1s10n, ‘which was established in- 1960, covers ‘wide fiélds""includ:ihg

glass cerarics, t’effactorles ceramlcs materials and heavy clayWares Most

of the existing equlpment installed up to now are ‘obsolete and* unusable.
Contents of researches are 'class_ified as follows: -

(a) Glass related research accompanying melting of raw materials

(b) :Research of: high temperature ceramics and refractories

(¢} Research of heavy claywa'res sintered at low temperature
{d) Basic. research with analysis using no’ heat reactioh

According to characteristies of subjects',_ ‘researches are divided into- basic

research, applied research, development research and measuring -technology.

'Eq-uipment-ihas been selécted‘ under the foll-owing.'poiicies.'

1) Equipment indispensable to the execution of research in each laboratory

. +2) . Equipment which: needs to be renewed due to- the obsoleteness

3} Equipment which are frequently used and useful for the promotion of

research .
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5)-

- Equipment which can be handled, maintained and- managed without

t

difficulty for the future.

Labora_tories.where the 1'e'qL1eSted equipment are furnished should have

enough and _ap{)ropr'_iate space for receiving equipment,
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- Study of Reqguested Equipment

Food Technology & Fermentation Division

" This Division” is one of the major divisions which were established with the

foundation of Lahore Laborvatories. At present, the Division ‘has 53 re-
searchets, the largest number next to Applied Chemistry Division, about half

of which are senior researchers with doctorates.

" Though ‘it seems to have contributed mainly to training of researchers of

domestic public institutions and industrial sectors, the Divisicn, ecomposed of
seven research sections, is now -putting stress on researches in line with the
national policy and development researches meeting new needs of the indus-

tries.

(1) Research of Post Harvest Technologies

-'I‘o-preyent the loss or quality deterioration of stored food is an important
research theme as Pakistan largely depends on imported focd for its food
supply. At present, researches have been carried out mainly on the quality
éon‘;rol of harvested ffuit and potatbes and the prevention of damages or
contamination by ihsec;ts or microorganisms. In the former case, temperature
and réspiration will affe.ct the quality deterioration of food; and in the
latter .case, the temperature and humidity of the stdring-'environm'ent will
atfect - damage or contamination by insects or microdrganisms. The research
Jevel is Jow due to the lack of research equipment. If in this project any
equipment is ‘introduced to contro! the temperature and humidity of food
storage enviromment and to promote the research related these factors, the
causes of quality deterioration and damage from insects will be clarified and
the methods of reducing quality deterioration and food loss will be

developed. -

Taking ‘into consideration the above matters, major equipment selected are
water bath incubator, as main equipment and electric moisture determination
balance, vacuum drying oven, microscope and portable clean bench which are

necessary for gquality control.
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(2)

Research on food Processing and ‘Packing

In this field a:pilot plant s 'o‘bs'olréte' : H'owever‘;'."th'e Division*pos:aesses
'conventlonal food ' processing equlpment for dagry products, meat products,

bottled: or canned food and can offer highly “advanced trammg ‘brograms.

‘However,  it. does ot have any research equtpment necessary for the
_ development of new “typés: of food to meet new: needs of food mdustry At

present; . the .research ‘into the manufacture of fruit confectlonery, low

:calbl‘ie_ food,:flow'—moistm_e or ‘dried food, bean ,sprouts_ and’ others-is under

way. . However, the ‘food in great demand in the- inﬁhétry such as co'nder_;se'd,'

dried or powdered food or instant food. cannot be developed: Un’der these

'c_lr_cumstance_s, in - this pro;|ect selected equ1pment “are compactlng film

evaporator, '_rotary- vacuum evaporator, freeze dryer,” mini ‘spray dryer, fluid
bed dryer and others as’ equip'ment' to condense or dry food, and.food cutter,
vegetable -dicer, - soybean choppers; . tomato crusher, eleetromagnetic labo

micro pulverizer -and others as experimental equipment to dice, pulverize or

compres_s--food"ma_ter,ials. '

(3) Food and Feed Quality Assufar_lce :

- This field- plays an- 1mportant role to ensure ‘the safety of food in peoples '

eating habits by - checkmg whether - food or feed is- contamlnated by toxic
substances produced by mlmoorgamsms “or whether food " colormg ‘materijals
are toxic substances not allowed to be used for food. Not. enough prepara-
tions have been done for new fielde':of_'researet\'. - In this- project, major
selected _equipment are fundamental experime'nt reseat'_ch‘ equipment such as

electronic baiance, eryoscope,-and automatic diluter dispenser.

(4) Research on Applied Biochemistry

In this field, the main research objeetive  is- to’ recover the industrial

enzyines and protein from the waste of animals such as feathers or internal

- organs ‘disposed by the meat industry, condensed or hydrolyzed and to use as

feed.. Therefore, in this project, major' selected equipment are' refrigerated
centrifugé, freeze dryer, slab gel electrophoresis  apparatus,  vacuum drying

oven and others,
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(5)

Research' into Fermentation Technology and Biotechnology . .-

The number of researehers is the largest in tlns fleld among any other fields

.of the fermentatlon lelSlon The development of. productlon technology of

T new fermented pmducts is under way. As the -results of such research will

(6)

D

~-greatly contrlbute to the food processmg industry, a. great expectation

from the: food industey is- placed on thlS fleld

Researchers have ‘a strong mtentlon to establlsh the: fermentation productlon
teehnology of sohd ‘and 11qu1d cultu1e,and play a. leadmg part in "the

;1ndustry From this pomt of v1ew 1t s . necessary to 1ntrodu0e pilot plant

type equxpment ~However, the aeroblc condltlon and agltatlon greatly affect_

the physmloglcal ect1v1ty of mlcmmgamsms in the fezmentor where. aerobic

-mlcroorgamsms -are eultmed Therefme unllke other . processing. machmes
_ the size of a fer'mentor is not du’ectly related to mdustmahzatlon  For the

lndustmahzatlon of fermentmg productlon a. fermentor .must- be. equipped

with mstrumentatlon and control function in a scale sultable for. the acquisi-
tion of improved technology and mate[lal balance of fermentatmr_l_._,Takmg
these matters into __cdnsi‘de_ration in -this project, “major- selected equipment

are pilot plant _eq'uipment such as fermentors with a process control system

(30 liters, 300 liters) an_d- rotary type Koji making equipment, and:analyzing
edu'i'pmer_l_t suc_h.:es'.__laboretory_si_zed ‘air lift -fermentor, jar fermentor,” high

. speed amino acid analyzer, and quadrupole gas analyzer.

Research into Biomass Utilization

In this field, researchers conduct research into. the production of rnrushrooms,
methane gas and feed using food indus't'ry waste or animal dung. Therefore,

basiec experimental equipment are selected.

‘Research into Plant Tissue Culture

This field aims to speed up. and increase the production' and breeding of
_plants  which usually take a longer period of time to grow: and the produc-

.tion of -,\ii_i*us free plants. Here, the tissue culture of pista vera" bulbous

and cormous plahts is -carried out. However, its research level is still to be

uppraded. Ultrasonic homogemzer is selected.
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3-3-2

Applied CllemiSt:-y' Division

The vamous types. of equlpment are requested by Apphed Chemrstry Dzvns;on
~and: they can be elaSSIfled accordlng to function- as foHows:' '

. _Op{liCﬁl-‘-',a..I]d_ spectrophotometric * analyzers
s Electt‘omagnetic. analyzers

. Electro-chemical enelyze_rs'-

. Separators. and -distillation apparatus

. Thermal analyzers

. Testing and physical properties messuring apparatus

.. Chemical 'apparétus for general ‘use

. Other chemical instruménts.

Many -of the above—meniioned ecjuipmentr can -be used by-'o'th'er-divisions,- and

they- are required by the. Division when - it ' functions ‘like “as _a - chernical

.analysm center. Aiso,.many of *'those . are alWays 'requifed_'_' for the

_deveélopment, -analysis and testing' of chemicals even if the research themes _

. change: The following are the results of the evaluation of each equipment '

()

according to its function.
Optical and Spectrophotometric Analyzérs

Optical and ,specfrdphotometric analysis' requires spectrophotometric ahalysi_s
apparatus,. and - this analysis is an -analy'.tica'l method . to identify _subsf'ances,
thei'r:.mélecular_ “and atdmic state and strueture. by -detécting’ absorption or
radiation of- electromagﬁetie ‘waves at specifie' 'spéctt"ufni For wide range.' of
elec_tg’oma'gnetie waves,. 'se\kera_l different types. of " spectrophotometers are

developed: - The spect'rc)phot_(_)metric".analys_is method is ‘widely used because .

‘if requirés. very small amount of samples for reletively accurate analysis.

. This method is extremely -dimportant for the researchers in the "chemical

fields.

Although Applied Chemistry Division has four ultra-violet -and visible

" spectrophotometers, two infrared spectrophotometers, one Spectrophotometer

and one flame spectrometer, these existing spectrophotometers except ultra-
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violet and visible spectrometers and speotrophc’:tometer are nhot sufficient ‘in

terms of function and number.

In thls pmJeot new and hlgh quality. FT- 1nfra1~ed epeotrophotometer and
flame speotrometer will be introduced and fluorescenoephotometer will newly
be introduced for the efficient. analysas of molecules of chemlcals “analysis
of molecule structures, .dete_rmmatlon of atomic elements an_d _theu‘ quantita-

tive analysis'of'ehemicals'produced or brought -to the Laboratories,
Electromagnetio' Analyzers
The typlcal 'electromagnetic' analyzers. are nuclear - magnetlc * resonance

apparatus and mass spectrometer. - The huclear magnetic ‘resonance apparatus

w0t'ks ut;hzmg the property of resonance "of an atemic nucleus in the

.'magnetm_ field. It plays an Jmportant role in the: Adentlf}eatlon of! struoture

of ' substances. Reeently, it is used .to analyze the structure of orgame_'
chermcal compounds and is also wzdely used in - various fzelds ‘such .as polymer'
chemistry, bloohemlstry and medicine. The mass spectrometer is used with
a gas - chromatograph to separate ‘substances - -and analyae the ‘strueture - of
separated substances, covering mamly the fields. of orgame “compounds, bio-

chemistry, pharmaceuties and medieine. ~ The determination of moleciles

_‘requires the results -of " analysis by the _combination of" an .infrat'ed:fspec— '

trometer, a nuclear magnetlc resonance apparatus and a mass spectrometer

Whlch are mdlspensable for chemleal analyels

‘The 60 MHz nuclear magnetic resonance. apparatus has been instalied in the

Division, - However, capacity and resolution are’ not suffieient enough for

advanced research  works. Ther'efot'e it ‘is required to-introduce nueclear
magnetlt. resonance. And - pas chromatoglaph mass spectroimeter is also

required for high precision analysis suitable to.research  themes. planned in

the Division. -
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Electro-chemical Analyzers

'"‘_;The typxcal eleetro ehermcaI analyz,er's requesttd by the Dmswn are polaro-

E graph pH ‘meter; ion meter and-’ others ’I‘hough the polarograph is useful ‘to
"analyze component elements it was not ranked at hlgh priomty, judging from
“the  results: of dlscusslon Wlth researchel‘s Of the D1v151on Io_n meter will be

. supphed as they at_’e frequently Used for gene_r_al purposes.

(5)

Separators and Distillation Apparatus

The  separators and di_st_illati_dn--.apparatjus 'i-'éq(,tes'ted by "the Divri_sit)ri are gas

- chromatograph, - liquid: ‘c_hr_omatograph, "_élect_rophoré:si's apparatus- and . various

distillation and ext'r'"é(:tidn _apparatuses. The “gas éhfbmatbgra'ph'éhalysié is a
quantltatlve analyms to separate a txac:e element in -a solution by usmg gas

as & mediuin.’ It g w1de1y used and one cof the most 1mp0rtant analyzmg

'methods in the field of - anatytlcal chemlstry A}though there ‘are four gas

h chromatographs eqm_pped_ I “the D1v1310n, the gas ' chromatograph -with

detectors’ requestéi:'l:"Will:'n’iéke thé”‘t;ese'a'réh 'aéti'vity' to achieve wide range

Cof h}gh premsxon analyszs of lnorgamc gas 6rgaiiié"é6mpbt1nds and other

‘components, _ O the other hand the. hqmd chromatograph is ‘2 method to

separate a'small amount of components i a state of hqund and is" used for
chemical - substances - whlch will - -become’ unstable “when~ ga51f1ed or ahy
substance with‘ relatively large molecula.r'Weight ~“The liquid- chromatograph's '
will ‘make possible -a -wide rangée: of ~efficient separation and quant;tatlve
analyses of “substances. The introduction of an. electrophore51s apparatus
will - make possible t'h‘e':'r-esearch into the basic. chemical fl_eld where such
experim_eht is carried out with snake poison currently by the Division.
Furthermore, the introduction of various - distillation and extraction
apparatuses - will make_ possible the devempmental researches and process

development of organic compounds.

Thermal Analyzers

As ' theé  introduction of a thérmai analyzer is plahﬁed in  Minerals and

Metallurgy” Division and as it is not so often used in the Applied Chemistry

Division, it is excluded. -
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Test_ing and'Physieal Pt'dpert'ies-'Me'asuring A'ppar_.atua.

These measumng mstruments eon31st of general purpose. mstruments mcludlng
balance thermometer and flowmeter and . speotropolammeter,. and color &

:-.color dlfference apparatus Many of the 1nst1uments related, to thls field

, are mostly ones f01 traditlonal chemmal analys:s and measuvement and many'

@

Chemlcal .'Appé_l%etus for Ge’_r_aet'a_l -_Use; o o

are - geneal pur‘pose mstruments They are flequently u‘;ed and wear quickly.
In this project the general puvpose mstruments WIU e reinforced by adding

new ones A spect:opolat‘imeter w111 be 1nttoduced for ana1y51s -of, 1phc»to-

isomer and color ‘& color - difference ‘meter will be mtrodueed mamly for

~ analysis Qf: colors of dyes_.

__Typlcal examples of chemleal apparatus for general use are dl‘yer, incuba-

'_._.,k'tor-_,_. Stll‘t’el _shaker _ pulverlzer . mlxer j pump, d1stlllat10n appar‘atus'

eentmfuge autoclave, and others _For vamous kmds of chemlcal analyses,

7"samples must undergo pretreatment such as condensation dllutlon dlstllla-
-.tlon mlxmg and. separatlon __However, the. emstmg eqmpment have great
_llmltatmns m terms of quahty and quant1ty fto carry out analysm - These

7 equ;pment w1ll be reinforced in thlS prOJect
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Minerals and Metallurgy Division

The" equiprﬁent requested by th!s Division ‘are “mainly |sed “to prepare
spemmens for testmg and analyzing, to analyze a component ‘and “structure

- and:: to: ‘test mechamcal plopertles “of “material. - The study team “has
classified the requested equlpment discussed. the -purpose of" each equ1pment

and .its’ compatibility with research themes and examined the approprlateness

- of "the request,

Microscopic Test

An optical microscope and “an “electron microscope are used for-a miero-

scopic test which is necessary for' the separation of miherels ‘and develop-

‘ment " of metallic. matemals -In’ ‘the field of mmerals and ‘metatlurgy

research, the microscopic” testmg is the most fundamental method- and even

-»-,now the " most - rehable ‘and premse inspection - method due ‘to the recent

development -of mlcroscoplc equ1pment

There are two types of optical microscopes used in this field —--a metal-

lurgical. microscope  which- makes it ‘possible to ‘observe' micro structure or

* color ‘change under the scattered rays by ‘an’ incident light, and a ‘polarizing

microscope “which ‘makes it possible to -distinguish: structure " or observe the

“shape of “a erystal by polar}shed light.~ Although some pola’r'iZin'g" 'mieroscopes

~also” have the functions. of- al metallurglcal mlcroscope, however, it is desira-

ble to introduce both. polamzmg ‘and metallurglcal mlcroscopes because -a
single metallurglcal microscope is a simiple eqmpment and qu1te frequently

used.

As the exnstlng microscopes are "obsolete “and’ can hardly - be used for

'research new mlcroscopes ‘must “be mtroduced and the basic functions of

microscopic test must be reinforeed.

An electron miemséope has much  higher  resolution, compared to a optical

microscope and is most useful for microscopié testing, 'The'typi'ca_l models

"are ‘a transmission electron ‘mieroscope (TEM) “for- thin film specimens and a

Scannihg electron microscope (SEM) for lump-shaped specimens. - In this
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research fleld SEM is'moré dftén used. © As SEM‘ can:be used to observe

.extremely fme structure of orystals in three’ dlmenswns clearly, it is one

of . the mdnspensable equipment -in the research of mmerals ‘ceramics, metals_

and alloys, - Tn this Lahore Laboratories it s desirable ‘to introduce SEM as

a. common equlpment shared by the Mmel‘&ls and Metallurgy Division and the

o 'Glass and . Ceramlcs Dlwsmn

(@

In addition to the éb’oves pemphera] equipment of - mleroscopes must be

improved such as cutter, grmder and polisher to make specnmens so that the

microscopic -equipment can be used in & most effective way.

Inst r_.umént al Analysis

.'l‘he analysm in thlS Division . mamly consists of quahtatwe and quantltatwe

,chemmal analyslb ‘of ~elements and’ thermal ana1y31s to determme metal

composxtlon and propertles The Division has . the existing : research equapment

such as spectr‘ophotometer and electrolytic analyzer howgver, they do- not

" have sufficient functions, because some of them -are analyzers for only

particular elements or some of them -are obsolete, -

~ Introduction of - an. inductively coupled. plasma, emission -analyzer- (ICP) is
-_reff_ec_t_ive-_.&_as.ua:. metal - element analyzer.  The ‘existing at_omi_c'- absorption

-_sp’ectrometef “analyzes only one element of .one  specimen,: while ICP

simult_anebu}sly analyzes multiple elements with simple .pretreatment of a

. specimen. in-a short. time. Therefore, analyzing functions will greatly be

improved by intf‘odueing- ICP.

An electron probe X-ray microanalyzer (EPMA) is desirable as a non-

destructive analyzZer of minerals, metals or ceramics. "EPMA carries out

.qualitafive and qu’antitativé a_nalySes of trace elémehté with the -wave leng{h

and strength of characteristic - X-rays radiated- from the specimen by
irradiating an -electron probe to the specimen and can analyze elements

ranging -.from_beryllium.(s-B) to uranium (92U).

-EPMA also detects . a secondary- electron  radiated from the specimen and

displays it as .an image.  The introduction of EPMA - will improve the
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- research funections  in’the “mineral, metallic and- ceramic flelds which w111

result m not-only:the 1mprovement of basm research but also the establlsh

‘ment of a research system to eope ,with_ the hew industrial needs.

Material Test -

‘Material testing - is indispensable in the research of metal. It is recom-’

mended to. 'intreduee “general purpose equipment “such a8 universal’ testing

in'achine 1mpact testmg machine, fatigue testmg machme and hardness tester

co-as necessary testmg eqmpment for the analysis of - basm propertles ‘of. metals

as well as - for the: deveiopment of new products - The Dw151on has only
special testmg fnachines for castlng, ‘but ‘no materlal testing machlnes for
general use Theref01e it-.is planned: to mtroduee ‘these material testmg
maehmes and measuring equlpment to reinforce the research funections of ‘the
apphed field of metals, thus to 1mprove the function of the Division “and

meet the domestic mdustrlal needs.

(4) Heating Furnace and: Melting Furnace -

An eleectric heating furnace is required for oxidization, deoxidization and

7 property testmg of minerals and metals ~ The" ex1st1ng heating furnace are

obsolete, offermg msufflment heatmg and temperature controlling: functxons

therefore, it is planned to. mtroduce a muffle-furnace with the functions of

‘temperature control and ambient gas fluidization to renew a heating furnace.

The 'heating element of - the muffle furnace is silicon carbide (SiC) to raise

the tempera‘ture ‘upto 1,500°C.

Lahore Laboratories has .no metal melting furnaces. At presen’r researchers

are’ carrying out ‘the research into 'casting mould, however, as any molten
metal to- be cast cannot be prepared. it ‘is-impossible to confirm the result

of mould development in the Laboratories, A melting furnace is also

indispensable to the refining of steel and nonferrous metals and to the

research into alloys.

“In particular, the research results of steel and alloy materials can be

contributed directly to the needs of the new product development of
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domestic industries. Therefore, it is planned to mtroduce a-high- frequency
ihduct_ién_ furné_c_e ta. ac’quire_[a ‘metal melting function.’ “Melting will ‘be
atmospheric- meliing‘ and- the. maximum - capacity Will' be-SO kg ‘equivalent of
u'on and. the second- furnace of 30 kg will be added for meltmg in-small

: quantlty of around 10 kg

The speonficatlons of_the furnace will be sueh that, in. the future a vacuum
. furnace will -be equ1pped to.the 1nduct10n generator -which "is: a" pOWeI‘ souroe
of the furnace. - This- gener ator can be shared by ‘all- the furnaces. Tt has
been .already confirmed that there is no problem cohcerhing :the- place where

. -furnaces will be installed and utilities such as electricity and water.
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Glass and Ceramics Division

Thouéh some . of the exi's'tin.g" equipment - are 'obsblete,' the - equ1pment
ihtt‘oduoed 'at‘ an early stage suoh as- pulverlzers for vaw matemals and .

molding maohmes are ‘usable 'in’ oeramlcs researoh The Divmon has few

sufflolent heeters such as:_electrle furnace. .and has_ no high t_emperature

furnace for. ceramies: sintering, - In .addition, there are:few "good measuring -

'instrume_nkts,.’hlojs't of -which _s'e'em to be unusable. -Takrihg.' these ‘matters into

‘consideration, the study team has studied'the requested .equipment.

‘Glass Research Section

This - Section is oonduotmg researches l'elated to composmon of vamous glass
lmprovement in quality and glass .. productlon technology Eqmpment com-
monly used for these researches -are to be pt'owded moludmg gless melting
furnace tubular furnaee v1soos:ty apparatus and heat d1stortlon tester  to
measure physwal propertles at h1gh temperature and d]gltal color measurmg/-

dlfferenoe calculatmg meter necessary for researches in glass eolors.

Ceramics Reseéu'c_h Section

This:'-Section is- researchmg technology to utilize -new ceramlos po'ttery,
ceramic  raw matemals and - other “materials. - 1t has no thermal hig'h'
tefnperatut'e 'sinterlng:furnace, wh1ch.1s"requiﬁed fo conduct ‘these researches.
As’ temperature of “more than 1,600°C is -ne_cessary to sinter new. ceramic
m‘atertals, these * kinds. .of res'earches are impossible without -~ the 'high

temperature furnace.

A thermobalance and differential thermal analyzer is required to measure

_behaviors of -ceramic materials at rhigh,t'emperature' (various .thermal de-

composition, - crystal transformation, .crysta_lization,' thermal - “expansion,

change in 'thermal gravity, etc.). Microscope and polishing ' machine are

_indispensable to make clear composition of ceramics.
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Ceramic sintering temperature varies -~with “materials; - composition ¢ and
atmosphere.  Three-zone tubular furnace . is ‘suitable to determine the

temperature precisely and promptly.

Refractory. R eseaéeh “Section

This- 'Section 't'esealchmg fire bnclt. ‘speeiatity"-i‘efractdt*ies,'-'-thet’inal"
‘.msulatmg brlck and other reft‘actomes 'I‘hermal high~ temperature sintering

furnace is- ver_yuse_ful also in this section. ' Refractoriness g ‘an’ important.

factor for -refractories and action = at  high temperature ' also greatly

influences gquality. -~ In other words, it is " deformation - eaueed:_--b'yiﬁheat
conduction and 'l'oa'd-_'at “high temperature. Therefore, a high temperature -
thermal - conductivity tester and o refractoriness under  load: apparatus are

highly require_d.
Ceramic Material Research Section

Dutles of this Sectior ‘ithelude chemlcal and mineralogical analy51s of various
ceramic materials, measurement of various properties and development of

material beneficiation techmque.,

Scanning electron micrbscope (SEM), :which is commonly  necessary’ in each
research sect:on is wldely used for analyses: of micro-structuve -of materials,

crystal state and defects of composition, measurement of distribution and -

. concentration, ete. SEM is one of the most important eqmpment. Thermal

analyzer is also necessary to identify raw. materials.

Heavy Ceramnics Research Section

This Section- is researching various heavy-_ceramie'materials for building.

Important factors for building materials -are mechahical* Strength,_ weather

proofing’ and thermal conductivity. Thermovision is- used for evaluation and

measurement of these properties. The equipment, which displays t;'ansit.ion of
thermal distribution in colors, is very useful to measure insulation property
of building materials. In addition, universal material testing machine is used

for measurement of mechanical strength of various materials.
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