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In prepavatisn for the visits paid to leboretories,some of the
stewdards, vhich ere in English, were stuiiel, In some cases these re-
quire revision,

Visits vere nade to sivbtecen authorisel goverumant laboratories

enl to eizhil fectory isborelories. In both calesories szome were very

gnoﬂ,.othzr: nou 89 gosi nand some were no£ un to fhe level required for
steniards lesting, Those laboratories which could do more work have heen
noted ant at the same tiwe any'deficiencies have been reported,
An asscosnent of the present situation ani the future needs has
m

irdicated the nced for a T.1.5.1. lavoratory ani preliminary ideas for

such a lahorstory have been described,
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The Thai Tnlustrial Stendarls Tnstitute hos a lonz his£ory of de=-
?clopn;nt xn} & large effort has beon devoled to the promotion of the basie
iiea of the use of siandard specifications and quslity control. Also many
slunlerds beve been oublished bul b is now realissd that the testing faci-
litizs ore not adeguate for present rejuivensnts and will full far short
of fulure reguirceucnts as morve stanlarls.sre produced and more manufacturers
require certification,
For ihis veason three expsrts from U.N.ILD.O, vere commisioned
to cxamine the oresent testing facilities anl to recommeni ways of improving
anl increasing these facilities, This report covers the chemicsl test
fecilities, The job description includes the following five tasks:i-
1. Visit each of the authiorized test latoratories ani spend some
days in cazh in order to evaluate suitability of equipnent
oud personnel for T.I.5.I1.'s neeis,
'2. quesfigatc the cazusas of some delays in testing product
samples,
3. Assess vherever possible the distinetion between the outputs
of authorizel ari company leboretories, )

4. Compile a list of equipment which enuld be retainei by TISI

1

.anl used to supplement th

o

capacily of the authorized labo-
ratories for TISI testing progremme,
5S¢ AsscsslT;I.S.I.’s future neels for testing facilities in the

light of its rate of expansion and make recomnendations, ;
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Prodisirary Stndies to foromn the Situstiog

In Vienna the finnl repord of Mr; R, Hopoer, FM until 1978. vas reed, This
geve a . full picture of the publicity given to Stanierdiestion in Thailand,
Aloo a copy of the final report of Mr..ﬂ. Bloebaym, consultant in Electri-
cel Teut Latorotories was received anl read, On arrival in T.I1.5.1. Hr,
Rinzsiron, Consvltant in Fechnnicsl Test Laboratories handed over a copy
of his final report, partly in a hand-wvritten form,
With this knoiedgoe in hend, enl bearing in wind the short time available,
it vwas decideld that it was important to look at as many stanlards as possi-
ble to learn whal chenical tests are required and then to inspect the la-
borstories with the following points in mindi=
1. EKEnouledge anl experience of staff,
2. Mequate nurhers of staff?
3. fLdoquate lovoratory faciiities and instruments?
4o Yainteranco of equipnment,
5. Celibration of equipment and availabi]itj of &nalysed standards,
6. Sufficient priority for TISI tests.
7. Adequate supervision and checking of results,
On resding some of the standzrds i; became clear that some of them were not

suiteble as National Standards and/or the analytical methods to be used

vere not euitable, These volnts vere discussed with Miss Kanya Sinsakul

“who was able to clear up one point &s a mis-translation from the Thai ori-

ginal, However other pointe ere still valid,

In view of the short time evailable, the remurks noted at the time of reading

the standards are set out beclow without much editing and no further checking,

They are in no particular order,

Stordurd for Sodium Hydroxide for Industrial Uses TIS 150 ~ 1975

-~

In the tast methods stronz egolutions are prepared and used, No




mntion of the effect of ctrong concentrations of sodium hydroxide on volu-
retrie glossanore is mode. Ro pafely pocezutious are mentioncd. In appen-
dix Dy  "Hetlod for the delerminition of matler insoluble in watef", 50 z.
of Na0H ie diccsolved in 250 ml water and poured throush a No 4 sintered
£lass crucilblv, A 202 solution of NeOH will soon atiack a No 4 sintered

gluss psd, Foovdts will be low,

Siwiiard for Nitrcue O0x1ds for Medjcined Purpoce 115 30 - 2516

This stanliard gives a table containing linits for impurities one
of vhich is vater at 2 g/, Cthers are hzlides end hydrogen sulphide, car-
bon wonoxilc, arsine and phcsphine. inother scetion deals with the stetis-
tics of seupling end conformity with the test "7.,2 the acceptsble number of
defeats in cach bateh chull bs considered &s conforming with the test vhen
the resulis of water vapour exceeds the requirement in Table I not more
than 0.2 o/l provided the nuwber of defeets chall not exceel those speci-

1

ficd in eoluwn © Table 2, liowhere does it make it absolutely clear that
the followirg statistical table of acceptable numbers of defects apnlies
only to water ard not to such things &s arsine or phosphine o This is a
very loose way to write e standard, Another exauple of this looseness is
in section 8.1 - Purity, "Immersé the gas drawn from gaseous phase in

’
liguid air or liquid oxygen., Condense nitrous oxide by using a suitable

apparatns and the eamount is the purity," The reraining test methods are

very loosely written with no details,

Standard for Sulthurie Acid and Oleum for Industrial Use TIS 41 ~ 2516
pe 12 "Dctermination of lead content,” Tnis describes a very tedious

method for the determination of lead by dithizone, If this method is to

be used on a regular basis then the persons involved must be very meticu-
lous in their work, Alco they must be very reliatle and conciensious or

they vill neel to be relisved from this task periodieally. A better method

now would te to use an shenic absorption spectrophotomster, The method for




“he

ersinc e ploys o Gulizoit test whiich is relatively simple but gives rather
subjrctive resulis, A good sprelrophotometric method cnploys silver diethyl~
dithiscartamats bub the best meihnd is prolvdbly the atomic sbsorption tech-

nique wsing hydride gzneration,

Stendavd for Vater for Lead eeid Batieries TIS -« 19 -~ 1971

Tnis vater 3g define” in {he steniard as distilled water anl this
definition soe 8 to precluie dcmincr;lisei wveter vhich is perfeetly suitable
for use in storage batteries., ' 2

The elcetrical comluclivity is defincd in dioniec units or nierozhos
por em &nd not in the eppropriste S.I. units of Siemens/%m.

brongst the requirenzuts in the English version are the stalements
EIL for hcavy metals, csleium, and maznesium, This ié scicntifically im-
possivle, Howsver Miss Kanya Sinsakul saii that the original Thai said
"not to 2z found®, IL is possible to interprete this es mc;ning "not de-
tectzble unier the conlitions of the preserived test rmethod". This is a
very poor vay to set limits and depends ~u the oolubidity ¢roduct whitch
itsslf is temperature dcéendent.

The method for chloride, where the limit is 1 mg/1, is a simple
visual comparison of turbidity vroduced in the sample ani that produced
in a stanlarl, This method is suitsble for routine quality control but
not for & standard test mcihod particularly in cases where the sample faiis
the test, A scleétive jon meter with e chloride electrode or the mercuric
thiocyanate colorimetric method would bo suitable,

‘ The method recommeniel for the ammonis test requires caro in the
preparation and use of reagents but the detection method used is a simple
visual comparison with one staniard, For slightly better results a Lovibond

‘comparator could be used, For regular testing, the automated "Indophenol

Blue" method is to be prefered, Another good alternative would use a se-




Jeotive fon maber with an swsonis selectivs electrodo or an smmonia probe.
(E.I.L. proluse an awsonis orobs suibtzble for usc with a normal pil meter).

The test limit for ealeivn is  Ynot to be founi® TFor a stsn-

opiluscenas 3 not quuintitstive. A better procelure would use a flame
retliod; o colorimctric mothod vsing o~cresolphthalein complexone or a’se~
Jective ion cleostrodce,

The test for mansanese is lonz ani teiiéus. It is a sensitive
method anl will give no good idea of the quantity of nanganese present
if a colour is produced, Prabably'a trace of colour cculd be tolerated
end the specification shouvld quote & limit for wanzanese, The solution
produced above could te neasvred sprrtrophotouetricelly ani atomic ebsorp-

tion spectrovholonstry is e betlter method,

Stendard for lignified Petroleum Gas Cylinder TIS 27 - 1980
This standard seein Lo be very looscly written and in one section

contsins a contradiction i.e.

"p 9" Note (1) Addition of other elements to obtain £lloying effect
is not authorised,

(4) Other alloying elements may be added and should be reported,

Stanlard for Cosmetics: Shampoo TIS 162 - 1975 | ' Q

In the test for the washing effect of the shampoo a soiled test

. plece of wool is washed and the required effect is statel as:~
"Weight of standard soil which is extracted by shampdo shall not
be less than 323 or more than 355", |
" There seems to be no good reason why the shampoo should no£ re-

uwove more than 357, From the above remarks it should be clear that one of

tho most important tasks which gshould be completed as quickly as possidble
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I8 & comnlicle review of tis present standard specifications anl the nmetheds
of annlysiz and testirg., 1If the stanlards are not zoing to be reviewed
for & loug poriod it iz advised that the methols are recomaendied motheois
anl nol oblizalory. This would then ellow the testiap laboratories.to use
nore woiern, sovhisticaled rothods as they become zvajleble, 4 safe wvuy

of doing this uight e to recomneni the unethods used by sowe internaticnally

(&9

recornicsd body e.z. for witer the "Standard lMethods for the Analyzes of

Valers and Yaste Yatera® of the Areriecn Publis Hcalth4Dep3rtment. It is
€150 ipportant thaet the head of a testing laboratory should te on the com-
nitleo vhich drawvs up the stendard. In one case the head of a testing
1aborutofy pointed out, with no pfompting, that sors of the Tnai Standards
end test nzthods were wvrona, This person seexed to be_very competent arnd
yet was not on the relevant coamittce, Instesd the head of that department,

vho vas nol & chenist, was the merber of the Standardisstion comnittes,
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3.1

Lahoradony Vinite

According %o the job descriplion, clause 1., some days should
be spent in each lstoratory. Sinece there are sixteen governnent labo-
ratorics and rany more factory laboratories this is impossible. Also
it is not possible to do more than inrtect the equinment, talk with the
staff{ ani try {o gather a general impression of the staniard of vork
boing earricd oub in a particular lshoratory. Below are short reports

on esch of the latoratories in the order in which they were visited,

13.30 1990-32-09
Laboratory of the Division of Chemistry, Departrent of Seience

Service, Ministry of Science, Technology and Energy., TISTR

Head of laboratory: Miss Sernmecri Gongsskdi

This laboratory crrries out many of the tests for T.I.S.I. including inor-

ganic and organic chemical tests. The lakoratories are large, fitted
with good quality furniture and well stocked with conventional arnaly-

tical cquinment, PBeing such large lztoratories, they avmeared empty

becsuse of the few staff and much of the equipment appeared to be urnder-

ennlovel, There are sections for genefal vet chemical analysis, water,
fuels and ores, There was little specialiszd enuinment excent an atomic
absorption spectrophotometer, and a Packard gas chromatogranh. The ato-
nic ebsorption equipment was not seen ag the laboratory Qas in the pro-
cess of moving, The gas chromatogranh which is now five years old ap-

peared to be in good condition and the operator well experienced.

-t

emarks Either this laboratory has a small work load or the operators

are overvorked, The equipment appeared to be urder-utilised, 1If the

work loal was to be greatly increased then more staff would be required

or some modern automatic equipuent is required,

I,




3.2 02.00 1940-12-12
L:voratory of the Hishways Deéartmont, Ministry of Comﬁunication
Head of Division: Mr, Arum Chulachambak
Head of Laborztory: Miss Rossukon Boonne
Tnis leboratory is not an authorised laboratory for T.I.S.I. testing and

at present no somples arce sent here,
There are two sections; for the quality control of bituminous

materials anl & chemical scation for the quality control of all other mte-
rials such as soil, iraffic paint, aluminum alloy, water for concrete wixing,

! zinc coating anl cement,

Biturinovs _letoratorvi= This section avpeared to be overstaffed with 2
chenists and 15 assistants with Technical Schaol Certificates. The equio-
nent vas a rixtuvre of new; old enl obuolete units and the general state of
the laboratory was not good., As an examnle there was a "Christian Bscker®
4 figure, 2 pzn, chain balance which was dirty ard very slugzsish in action.
The excuse was that it was only required for 0.1 2. sensitivity. 3 semples
per day are received for suc~ tests as composition, percent soluble in car-
bon telrachloride, flash point, oenetration test anl distiliation for cut-
baék. The distillation method used éas rings with manual control of the
gas flow from a eylinder,
Other equipment included water and 0;1 baths, U~tube viscometers, two Sey-
o o '

bold viscometers for 122 ¥ and 120 ¥ a new Flash Point apparatus, an oven

for comiitioning and benetrometers.

-

Chenlze] loaboratoryi~ This section sgain seemed to be somewhat overstaffed

ani not much work appearei to be in progress, There are 6 B.Sc, chemists
plus assistants, The equloment end general appearan~:c of the laboratory
wes better bul there were oroblens, Equioment is listed as seen:

- Maint tester - Viscometer

Drying time testsr < Simole roller on an ircline - Adequate

| [ 1 1 1 i i i il
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Lnrege centrifuze used for solids in print
orgenic wmatter in soil

On
Fyrnace to 1600 7
2 Fune curboarde with hot plates, Much corroded,
Beeker "Cenco" seingle-pen balance., No scvarate balance roon,
no ktalence table ani the tench not very risid however it vas
c¢lenn &nt a 1 g. veight rend 0.9399 g.

YEEL" 197 molel, spectrovhotomster. A simple instrument usinzg a spectrum
wedge, Vave banl 35 nm,  The calibration was sazid to e checked
against potassiwa chromate.

Digicord pi neter

LECO Carbton Analyser VRIZ

" Induction Furnace. This equiprent ié only 2 years old
" Titrator

but has boen out of order for 3 months, The agent was eulled ard did not

send an engircer for 2 months. He only looked at the equi%ment ani there

has been no further action, When esked whrt further sction was to bte teken

nothing was suggested, There was ro thought of contactirg the manufacturers.

PEEL" Reflectance Spectrophotometer

P.' rich Réfractometer. This instrument was pushed into a corner under its

cover, The heaed of the section did not know what it was although it is 2

years old, It has never been used as the person who ordered the instrument

hed Jeft before it arrived. Refractive index ie measured by a microscope

method., ' ;

Rerarks:~ There appesared to be a generai lack of competence and drive, It

ie not recomnended thst T.I.S.T7. emoloys this laboratory

3.3 13.45 19701212 -

Thailand Institute of Sciertific and Technslogy Research,

Ministry of Science, Technolozy and Energy
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Head: Offiqe of Scientific ani Technological Service; Dr, Nara
Khomnarool.

Head: Testing and Stznlards Piviscion; Mr, Siri Nandhoeri
This is & semi-governmsntel inctitution which carries éut research work end
testing on & contracl bosis and on its owa initistive end receives royal-
ties on yroducte or methods taken up by imdustry, T.I.5.I. makes consi-
derable use of this cstablishnent,
After rectbing with the two persons above, the library section was visited,
The Chief Librarien accompanied us eround & very impressive lidrary. There
are 18 librerians and 6 sssistants, The rain purpose is to collect all
outside technologiezl abstracts aﬁd all information published in or relating
to Thailand is listcd in three docuwents:-

Thai Abstracts: Science and Technology List of Scientific and
Technical Literaturc Relating to Thailandi Abstracts of Master Theses in
Thailard,
All documents are fully catalcgued, Some microfische copies are available
end a start has been made on computerise? czizlozuing ete.
I1.5.0. docunents up to 1974 are kept but after that date T.I.S.I. receives

them,

X - ray Section is a 20 yesr old Siemens X-rey diffrection spectrometer

vhich is in constant use, The calibration is checked rezularly with stan-

. dards and breakdowns sre put risht by instrurent technieians from T.I.S.T.R.

Also there was a large X-ray camera for the examination of welds, and a

. Zeins projection metellurgical microscope.

Analvtica) Chepistry Loboratory

Laﬁoretory Head: Mr. Chumnong Hayskijkosol
These labBratories were well stdcked'and the staff appeared to be busy. The
equirnent is obviously in constant use, Half of the steff are B.Sc, chemists

and half ere qualified by loug czperience and training, Equioment is 1isted




in the order seen.
Chemicals: A rool stock of enzlytical ar+de chemicals from ucll'known EanU-
facturcra‘is kept, terek ®litrissl™ voluveetrie Standards are used.
Beekran  "Exourderniic SS-2" pH meter
Varisn Techtron AAZ Atonmic Abrorption Spectrophotometer. This instruzent
is tie speciality of iir. Hayekijkosol vho speeialises in atomic ebsorpbion
¢nd has wvorked with Dr, Walzh, the inventor of the technique. It is in
constent wos and the reosults ave comvared 1o Yational Bureau of Stzrndards
(U.S.) amalysed sterdards, Calibration solutions are prepared from Johnson-
Matthey "Spzepure" chericals, Water used is double distilled demineralised
vater proluced in the lseboratory. Althougg this instrument is in good order
enl still opsratiny it is one of the c3srliest models and is now obsolete,
The never techniques such as csrbon furnace atomiser, antomatic cample feed
and recording, hidridic and cold vapour astomization ard electrodeless die~
charge lampc cannot be used with the instrument.
Carton Suiphur Analyser "Sirohlein® for steel snalysis - in regular use,
Mi1l for fibrous rateriel griniing,
Digester Unit Gerhardt "Kjeldamat"
" Cooling bath, A locelly made circulating cooling unit for tests carried
out below ambient temperature e.g. viscosity at 200c
Cciman mercury Analyser
lovihond Kegslerizer
Iovitond Comparator
- _Heaake Viscometer - rotafing cylinder type
Flagh Point Apporetus Open cup
| Closed cup.
Seybold Viccometer -
Cannon U~tube viscométcr

Deminersliser: A 1argb'capacity locally made unit with imported resins,

Product uned for mast purposes,
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Lovitend Tiﬁtometar for eolour matchinz,
Burreld Shalker

Single ¢2ll electrolysis cpparatus used for major couponents

of allcys.
Balancos Mettler Single-pan 4 figure talance

Keitler Too-pan 2 figure balance
Thess balences wore in good condition bub. vere on the open bench without
gnti-vitrelion t=zbles,.
"Thin Jayer chromatogruphy - :Glass plates are costed manually and & U.V.
lamp is veed for detecting the spots. Column chromatography and TIC are
used for vitamin mzasvrement.
Rotary Fveporetor - 1In use
Gas chronztogrephy is vsed extensively anl there are 3 Verian chromatograrhs
and & nev Perkin - Elmer Sisri-3 chromtograph, Columns for these instru-
rents ere bovght dry end packed in this lshoratory., Three of the chemists
arc expcrienced in this work., Hydrogen for the Varien instrumcnts is pro-

- duced from a cowrnecrcizl generator, These instruments are filied with

flare ionisation detectors but the Perkin Elmer instruuent also employs
therral conductivity ami elcctronAcaptvrc detectors.,
Pye Unicom SPR0CG, Grating Infra-Red spectrophotometer, This in-
strument is over 10 years old but is in regular use; ‘
Beckman DG-G grating W-Visible spectrophotometér
Carl Zeiss Polarimeter ' | ‘ |
- Carl Zeiss Refractometer | ' '
in the Essential oils and cosmetiec lahoratory, amongst other eqﬁipment was
& hore~pade spray‘chnmber with extrect and fume trép for the gpraying of
thin laye} chromatography plates with scids. |
Rereskz: This 18 & very well equipped and staffed laoratory with a good
sense of purpésc] Thé ﬁcad of the laboratory, Mr, Chamnong Hayakijkosol

18 a very gond practiesl anndyst with grcdt drive and initiative, Much
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of the equip:eni bore ULDP Jabels erd are now old. It is & credit to this
laboratory that they wre 5431l in gocd working order. However this lebo-
ratory deserves to have rove up-to=dnts instrununls such as a new atonic
abssrption spcetrophotonater, Tests for T.I.S.I1. vhich are now carried
ond Ly this leboratory should continue Lo be dons so arnd if more work was
nexird gone fwrtheor support for this lsberatory vould be en edvantsge,

It vould take & new laboretory in T.IS.X. a lonz tine to reech the starndard

wrd ervperience of this lsberutory,

3., 09.45 1980-12-16

Departmint of Industrig; Fromotion, Textile Division

Head: Mrs. Sriprepzn Foonzkiszt
Thisvlaboratory is situated in & district vaich is subjeet to flooding
for a period of about two mnanths euch year end flooiing occurs daily with
hizh tides, The wvater hed risen to above one foot in heizht in those
leboratories on the grouni floor, For this reason it was not possible to
reke a fair esscssment of their trus capabilities, Much damage has teen
ceused to benchcs and equipment and most chemical work is et a stsni still.
Further the hcad of the section stated that the lzboratories were understaffed
and their buizel was too low, Amongst the equipment availa®le in the chemi-
cal laboratory were the followinz:i-

E.I.L. 7030 pd meter with glass ani reference clectrode

- This was ex-UNDP equipment vhich i3 suitable for use with éelective ion

electrodes but none were-available,
- Savter 200 g. 4 figure single pan balance in good condition but
on an open bench without an antivibration table, "

Buaych & Lomb spectrenic 20 spectrophotometer

Beckman Acculad & Intra—red-spectrophotometer used for dyestuffs

analysis, |
Harfiadn—Shiriey Digital Colorimeter, A very large sophisticated

inatrument for reflectanzo ard colour natching work which cost #300,000 (214,000)

R




3.5

erd is very much wnder-crployei.

Verivide: A“pparatus for Stundardised visval assessment of colour

Colour-fastucss to washing tester, Thc wolor hus been 3poill by floodinz,
atlos Westher-gneter, Colour-fasiness to light tester emnloyinz a hish
intensity G2V, Yzmp.,  In uae,

< . . . — st
In contrast to this s2eliosn the vhysical Lesting lsboratory on the 177 floor
wvas in very good condition with clean instruments well lsid out and some
in vse, The staff of four were workinz., The equipment is not listed as
it is not wsed for chemical analysis but it is interesting to see that a

tensile strencth tester, 1sbelled PUNDY 75", js still in regular use,

It ic difficuvlt to recom:zsrd that this laboratory should be usged

[

for TIS] testing bul the stzff enl head of this division wvere quite keen
that they shovld be given rore work, It is quite possible that if the
floodinz was prevenied or the laboratory could be relocsted they covid do

good work, However they might need Tinanciol help also,

11,10 1970-12-16

Thei Tanning Organisetion

‘Head of latoralory: Miss Sunantha Jittaseno
During the introductions anl preliminary discussions Miss Jittaseno pointed
out that sone of the standards end the recommended methods are not good
and should be revised. For example they use the I.U.P. method instead of
the Thai methol for the measurement of water absorption as it is a better
method, She also intends to ask for money in the next budget to buy an
instrunent for a waterproofness testsr for boots and upper leather, This
laboratofy tests raw materials such as calcium hydrozide, sodium hydroxide,
chrqme tanning polutions and imported tannin, finished products and un-

cured rubber in the factories,




Thers was & staff of 4 B.Se, starmiard anl they were all cmployed,
The eguipnent inelviad some convintional cquiprent such es burettés e
glass-uzre enl the follouving instruments,
Lobconeo 6 pluce Sohxleh avparatus for the determination of fat
cortent, This was fairly new.
Gallen kaxp large shaker, very old but sbtill in use,
Grllen karn oven
Stirrer motor
Abrasion tester
Flexing,tester
Sole adhesion tester
Hardness tester
lastomcter tester for siretch ani deformability
i Finiéh Rub-festness tesber
Curing check, for rubber
Bosch $2000 200z 4 figure single pan balance
This was on & solid bench in en office buv had wo sntivilzalion table,
It dppcarad t§ be in good workinz order,

Beckrian Zero matic II pH meter

% It was pointed out thai the T.1.5. stipulated "No dyestuff" should
be present on the pad used for the finish rub-fastpess test, after 1000
revolutions, Miss Jitteseno scid that this is impossitle, that every
finish will leave some discoloration on'the vad, The normal specifi-
cation gives a less than-figure end refers to a stendard set of charts,
This 1ady also recounmerds that the standard for the shrinkag? tempera-
ture test bo changed from the Iniiany(TIS) stanlard to the I.ﬁ.P.

This laboratory appecars to have cnouéh work for the small staff but it s=c...
to muke gool use of its equipment, Miss Jittaseno appeared to be a compe=

tent percon anl was willing 4o discuss her difficultics for emmple vhen
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deboraining nitrozen in Jeather by & Kjeldwhl mnethod., If ﬁecessary this

=5

leboratory wisht receive some support from T.I.S.I.

3.6 02.30 1990-12-17

Ministry of Lericulture ani Coovperatives

Iatoratory of the Bubber Division,

Heed of laboratory: YMr, Thanin Lapanancn
There. hed boen & misunlerstanding as we had heped to visit the fertilizer
laboratory. However, since pormission would be necded to visit thet labora-
tory and rubber is en irportani Thai comiodity produced and tested to stan-
Qards it was dgéided to tour the leboratory. This laboretory has a stéff
of 14 vith B.Se, (Azriculture) anl some iraining abroad., Tests on rubber
arc carricd out so that it is shown to conform to the specifications for
%jhai Testod Rubber « T.T.Re" These stendards are similar to those for
"Standard Malayeian Rubber SMR" At present the tests are not ecarried out
in this leboratory but at the factory where there are sz2id to be suitsble
jnstruzents and equipnent, Inspectors visit the laboratories in the fac-
tories to check on the quality control analysis, The laboratory has the
eapacity for 126 samplés per day, The tests cerried out bty the latoratory
include the determination of nitrogen by Kjeldahl, ash, volatile fatty matter,
dirt, plasticity index amd colour,

There wvere three balances on 80lid marble benches in a separate room, 1 MHett-

- ler H354R and 2 Mettler H1E, Tﬁey were clesn and appeared to be in good
order, However on testing with & set of stendard weights there were errors

.with the two balances tested., One appeared to read 1% high and the other

R o e e R LN

vas 1% Jow for 1 g, ani 0.2 high for 10 g.. Possibiy the set of weights
vere not accurate but the two balances did not give the same reading for

the same weizhts, Since one of the balances was not familiar to the auther
the manval was requested, Instead the catslogue was produced and an ine
struction manual could not be fourd, This seems to be a fairly common

occurence in gome of the Jaboratories visited, Most of the work wus by |




cpnvcntionﬁT L uloiﬁ. Colour was measured against lovidond colour coupe~
ratoy fiscs Lor Kubhar letex,

This Jsboratory zooms do huve plenty of spare cepzeity for testing
but Ti5T would have to have more coufidence in the capebilities of this

Intioiatory thuon the wuther hed after one short visit,

YA 45 19%2-12-17

Helranoliten wate

This Jzboratory is not at precsent en authorised lahoratory for TISI testing.
It ic well eq uzgw 3 vith & pixture of conventional wel chemiesl equipment
and rixiern instrumentation, The st2ff consists of three chemists amd they

have the follovwinz progrante of testinzi-

londay t 10 eamples of decp well water for full chemical analysis
Tuecdsy $ 15 < 20 sormles from consumers premises for residual free

chlorine ar! bacteriological testin

Wedneglay ¢ About 10 samnles of raw water for {ull chemical analysis

e

Thwreday 15 ~ 20 g2mples ezch day of tap wzter for residual treo
Friday } chlorine srd bacteriological testing

The methods used ere the "Stanlard rethods for the Examination of Water
and Yeste Water" Americen Public Health Association, ILth 2d 1975, The
stanlard epplied is the seme as the W.H.0. "International Standards for

Drinking Water" 1971, Equipment availeble includes

Varian AL 375 Atomic Absorption Spectroohotometer with air/acetylene

. amd nitrous nxide/2cetylene

flare and a graphite fernece atomiser, The latter has not
yet been used,

Hach conluctivity meter
Beckinan Zeromatic pil mete?

Hach turbidimeter

Coleran Junior 1I Spectrophotometer

Ficher Blectroyhatomeler 11




The gencral dmpression was that this laboratory vas very well run and made

the best noo of 1tz facilities., While the head of the laboratory did not
consider it nceessery to scquire zny automzted equipaent it is likely that
they would r=ke good use of such. £lso they could make use of other modern

equipeent sush as a sclective jon moter or a dissolved oxygen meter,

09.30 17350-12-18
Royal Forest Dopariment, Minlstry of Agriculture and Co~operati§es
Heud of laboratory: Miss Tasenee Relivanich |
Tnis laboratory carries out chemical and physical testing of woods and wood
proiucts, The chemical test include determinaiiens of i~
Extractability with solvents
Extractability with sGéium hydroxide solutions

Cecllulose content

Lignin content
Pcntoéans content
Free guger content
Protein
Tanﬁin
Charcoal was also examined for its calorific value,volatile content and
ash content,
Two species of pine wool were examined for their oleo-resin content.
. This staff consisted of 2 chemisés and 1 essistant anﬁbn average 4 samples
could be analysed per day, The methods are TAFPI stardards or 43T methods.
The equipment which was in reasonable condition erd obviously fully utiliséd -
included,- |
Sohxlet cxtréction equipment
‘Rotary Evaporator
Vacuum Oven

Largo heated shaker
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2 liettler balerces single pan 4 fizure on anti-vidration tables |
and coverd?
Lavge contrifuge
Thin layer chromatography using Shanlon glass pletes with a hani spfeadcr. ,
The heed of the laboratory exolained that their bulset was insufficient
ani they could not buy new equipmont or eesily replace broken or daizzed
itens.  Tacy had few micro-pipettes for the apnlication of samnle to the -
chroratozrnphy plaies, These itewms cost 250 Bant each.($12.4) ani are
ecesily broken, |
Peper Chromatograchy
2 U.V., lanmvs for readiﬁg 6hrom9tograms. One of these is out of
order end the agent can no longer repair it. They will weit for
the next budget to replece ip.
The heﬁd of the laboratory wes eager to show us the other sczctions and so
these were elso visited,
Paper Pulp loboratory
This laboratory hed some large scsle eguipment for studying the

pulping properties of wood including:-

a Mil1 - PFI (Norvay) 2 large oressure digestors
Sheet formation tester ‘ Pulper | i
Fil ter ' Centrifuge |
Strainer ’ Screener J
" - Hollander : * Sieve sheker & sieves

Pot grinding mill

Physical Test.Laboratory for Paper . L !

Here there was equipment for testinz the moisture content, ten-.
sile strength, bursting strength, the thiciness and the wet strength of
papers. There was alno a fihre dimencion tester, All of this equipment

eppeared to be in good condition and to be regularly used,




This labovatory is authorised by

13T to test the followin: products:
Piyvool  TIS 178-1676 !
Hordboard TIS 120-1976
Wocien flush door TIS 192-1976
So0li1 Vool Fargquet Stirips with Hactanzulaer Face TIS 19321976
Li0 Producsts  T1S 233-1977
Only sarmles of the first three itoms have been sent to this laboratory te
date,
The general impression is that this latorstory has a lot of useful equipment
bat could use a litlle more if the buizet .was increas:d. It should be pos~
sible to do more samples if the ruuber of staff was increased, The time

for eny snalysis was not more then tuwo weeks,

.3.9 © 10,30 1980-12-18
| Ministry of Azriculiure ani Co-operatives, Agricultural Chemistry
Division, Fertilizer Iabtoratory
Head of laboratory: lMrs, Nonzyow Thongtan
This latovatory had a staff of 17 qualified in chemisiry or agrieulture,
On esverage they deal with 20 samples per dzy and carry out a very compre-

hensive analysis on each, The list of perameters measured insludes:~

Eitrogen | " Potassium Phosphate

Calcium ¥egnesium Sulphur

Chlorine Mancanese Iron

Zinc : Copper ' Boron )
- Mo]ybdeﬁum Argenic | Biuret

Mercury Cudrium

and organicsi= hormones, vitamin B and pesticiies,
Samples are received from the Reovlatory Division of the Ministry and from
the custons section to test for conpliancahith the Fertilizer Control het,

This lotorstory also serves furms ard businesses, The methods used are
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AO0AC pothols or Japancse OM.AF. methods-latest editions, A1) samples are
analysel in Triplicate and the turn around is only three days.
Th&.hquihnﬂnt incluicd the follouing ilensi-

Large hotplate

Kjeldohl 12 place lurge digecstor

Kjelduhl 6 niace digestor

One mcdium size oven

One large oven not in usz &s the temperature control is out of order,

2 muffle furnaces
Perkin Fluer 703 stomic absorption Spectrophotometef with recorder., Air/ace-
tylene fleme., B.D.H. *Staniard Sélutions for atomic absorption spectropho-
tormetry” ore used vith this inst;ument.
2 single-pan btalances were in an instruzent room but on an ordinary bench
without anti-vibration tebles, This roow was shared vith enother section
ent in their part of the room was a solid stone balance table not in use,
The head of the laboratory was awvzre of the unsuitable accom;odation for
- balances. Home made U.V. lamp chamber for thin lsyer chrometography.
Corning-EEL Flame Fhotometer, This iustrument can only be uscd at certain .
timss of the day because the mains volisge is too unstable at other times.
Colemen Junior I grating spectrophotometer,
Becknan wodel B spectrophotometer, This instrument had been given to this
laboratory by another section. it is very old but the laboratory hesd in-
tended to tiy to make use of it, |
_Beckman Zeromatic pll meter - an 0ld instrument /
Photovolt pi meter |

Rotary cvaporator.

For the number of staff there laboratories were very crowled, Even g0 the
staff v3s not enough for the present work, There is only one person for all

the organic tests. There is no possibility of increasing the work load as

"
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the equipment ¢.g. hotplate, Kjeldahl equipzent, ovens, furneces are all

Y

- fully vtilised. It was renlised that avtonatic equipment such as Auto-Ana-
lysera and Avicmatie titrabsrs cowld help. The head of the ladoraltory alco
geld that they need & new ultraviolet spectrophotomster, an infra-rei spec-

. trophotomster, e '; trofluovineter ard liquid chrom raphy.
Fer fertilizev testing 3t would be botber 1o expand this laboratsry than
to set up & new laboratory. The staff all seemed to be working well and

the Jabhoratory head szid that the staff were good ani ﬁevotci to the work

and none had resigned since the laboratary was set up.

3,10 14.00 1930-12-18
Institute of Foold Research and Product Developrment, Kesetsart Universiiy
Assictant Director: Miss Pulan Phithakpsl .
! This wvas a more difficult laroratory to assess than the previously visited

|

leboratories. The staff of the institute are university staff and are en-

o gaged in research and routine work, In a Thai university therc are three
catzpories of staff: Teaching, Research anl Support., The divisions are
not rizii but Miss B, Phit ha/oal for insiance, wus an assistant professor
and now 1s designated as a Researcher, However she still does some teachinz
in addition to her work as Assistant Director of the Imstiiute. Promotion
is largzely depcnlent on the results of research work but routine work does
help to assess a person's capabjlities, For this reason a balance between
research work ani routine quality control work is a zood thiag. The pre-
sent staff is 37 Researchers andl 10 newly éualified B.S¢, Research Assis~

1 “tants, Becauss of the research projects and other routine testing there | :

is little sparc capacity amd T.I.S.I. work would tske second place after the

vork of the Institute, If necessary, researchers would be asked to work

ovcrtime.. This laboratory is authorised to test a total of 23 products but

to-date only tapioca hos been sent to this laboratory, Equiprent seen in-

.-

eluled,~




-23-

4 single pan bulonces in an air-conlitioned room on o« solid bench
Kjeld=hl epparatus
Columan Nitrossn Amalyser I1 This equipnent was donated by
ASZAN but is not vsed since the gases required are not avai-
leble pure enouth. Lo attemnt hss been made to purify the
' locally avail:hle gases,
Beeknsnn DU spoctroviotometer. This instrument is not workine,
1t has been sent to the egent several times but still does not
verk., The ranufacturers have not been conlactied,
Oxypen end carboniioxiie meter, mePgerat A2,
L, Egehweiter v Co Kiel, This cquipzent is nﬁt uorkiﬁg because
sone ezecescories ﬁevar errived anl the manual is in German,
Eppondorff dizitel photonzter 6114 S. Used for blood analysis.
Rzdioncter Titrator
Abbe rofractonnber
L Vecuui Oven
Infra-red molsture halance, Yeliier
Bébcock centrifuge
Brookfield wviscometer
This lahoratory was over-crowded because equipment was being stored from
another lsborabtory which had been flooded., It is doubtful if TISI would

get enouzh priority for its futﬁfe testing prograrme at this institution,

331 09,30 1980-12-22

Department of Mineral Resources, Ministry of Industry
Head of Laboratory: Mrs, Ambhai Idthikasem
This luboratory employs a staff of 24 B.Se. chemists some of whom have up

to 15 years of experience, The work consists mainly of the anélysis of

rocxs anl minecrals and sbhoub 100,000 analyses are carried out on 3000 -




:- 24"

L0C0 samples per yesr, Much of the work lnvolves gravimetric ani volumetrie
techniquas tut trsce nmetals are delermined by atomic absorption spectropho-
tometry or colorimeiry. The equirmend szen is listed below:-

- Trchtron &/34 Atosie Absorpiion Spectropholometer with air/acetyleﬁe, ni-
trous oxide/ecetylene ani flameless rercury stomisatisn, This instrument
is 12 years cld and is giving good performance., Servicinz by the azent is
good. There =zre 60 lamps available, PDH stanlard solutions are used and
N35 certificl stanlaris are used to check the methois.. The laboretory pro-
duces distillcd water vhich is furtheqpurifiedﬁor etomic absorption by ion
exchanse, In the near future this lsboratory will buy 2 Techiron £25 atomic
abeorption specirophintometer witﬂ graphite furnace, fluorescence anl elecc-
trodeless discharge lsups, | |

~ Lceco apparatus for the dctermination of earbon ani sulphur in steels, A
relatively nzw picce of equipment vhich is calibratel with KBS certified
glerdsards,

- Unicam Model 600 spectrophotometer This is a very old instrument which is
subject to failures,

- Unicam SP500 Mark T visible and U.V. spectrophc*cmeter with Labgear power unit.
The Unic2m 2gent provides good service,

~ Orion 701A Tonanzlyser selective jon meter used for halogens, cranide and
heavy metals.

- Bauch and Lomb Spectronic 20 spectrophotoneter

- 4 Ketler 3alances, ons on & solii stone balance tehle anl the others on
_anti~vibration tables, These werc in & rather crowded small room with other ;
equipment,
A musber of o0ld two pan balances were in another room, Some of these are not
used but ones which are used incluled a Fisher 2 pan § figure talance ani a
G lonjue, Paris, gold assay balance which is very 0ld, |

~ Jeyroll-hsh Fluorimeter for wranium debermination using fused sodium fluoride,

L.




= Fisher Titrireoter use? for chloride deterninations,

\
m

In ziothar large room were 15 fvﬁc cuphoards with one suitable for perchlo-
ric acii fuvuzs,
There veve eoveral nulli-place uzter béths.

- Lherbzelh llercury cathole electrolvrsis equinament used for chromuin determi-
nation,

~ Hoskine crucible‘furnzcc used for the anzlveis of czrbon black,
A nusber of fusions wire btaking place in platinum erucitles anl there were
several evanosrations beinzy esrried out in lérge pletinum dishes,

: o

~Thermoly :{Type 1500 1200 C furnsce

~3 Hereuvs larss mufflc furnpaces; one was not in workinz order

~ Pheavi~Duty" Tube furnace for curbon, hylrozen, nitrogen anl sulphur in steel,

~ Shimadzn Fquipnent for ealorific value determination

= Beckman Zerowatic II pl meter
This lakoratory is very well run and very much work which appears to be of
good staniard is carried out. The numbers of staff are sufficient for the
present vork, The buigeé is hardly ajequate., The lakoratory space is not
aiequate, This laboratory could take very little more work without more
epace, equipment and stalf, It is authorised to analyse 20 products for
TIST but only sazmples of three prolucts have been submitted so far, These
are liquified petfoleum gas eylinlers, steel wire for prestressed concrete

am wild steel covered are welding electrodes, If 211 the products listed

vere submitted for anslysis then the laboratory could not cope,

3.12 09.30 19P0-12-23
Laboratqry of the Faculty of Science, Chulalongkorh Ugiversity
Head of Departnent: Dr, Pirswan Bhanthumnarin
Thie labo;atory does 1ittle outsile torvice work ‘at présent and the equip-
ment ie uzedl in the teaching of undergreduate end postgreduete students,

.

It i5 810 used, ot tinvg, by people from outside the department, There

mosl be s confliet belusen the deiands of resesrch and outside testing work,
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The stsff have & henvy teachinzy lond but they have to carry out any out-

side tesling that ic dons. They ﬁave tricd to recruit staff to do this type

of work but so far with little success, Aleo the bulget is alvuays inade-

quate for their needs and they ere nowitrying to set up 2 joint set of anz- . )

Jytieal cguipment to be used by each faculily,.
They have bren promised 2 large doration of funds to buy Japanese

cquipnent anl this vill be veel Lo set up’s "Oentrel Public Annlyticsl

Laboratory". Equisnont to be dorated to this project incluie the following:-
Transmission Electron Microscopé

e ~t
ass eoecctromctier

Gas Cﬁromatographﬂ=
Gas Chrematograph
High I'ressure Liquid Chromatograph i
X-ray diffrzctometer
X-ray fluorescénce snectrometer
C.H.K.0. Analyser
Anino Acid Analyser
Atonic Absorption Spectrovhotoneter
Emnission spectrograph
Spectrofluorimeter
Infra Red Spectrophotonster.
A tour of the laboratory was conducted by Dr, Siri Varothi and equipment
seen incluvded:
Packard 2 column gas chromatograph, This instrument is 12 years old and
. although 1t does at times breakdown the agent gives good service amd !
the department has an instrument technician and a workshop; Columns
are packed aml coated, Capillary columns ere too expensive but could
be uécd. | e

Varian Vodel 635 W-visible spsctrophotometer with temperature control and

o

digital resdout.




Perkin Elrer 12/ Double besnm UV end visible spectrophotometer, This equip-
rrent is old tub 61111 in zocd working corder,

Varian A.h.5 Atonic Absorpiion Specirorhotonmster with air/acetylene ani
Ritroue oxi]e/;cctylenc flanes, A wile range of hollow cathole lamps

arc availahle,

vser Moiel 452

Fisher Thermoeravinetric Anal
Perkin Dlmer 137 Infra Red Snectrophotoneter
Uniczm SF 200 G Infra Hed Spuctronrhotoneter
Frincelon Applied Research. Polarographic Anzlyser, Although & few years
ol1 this equinment is in reguler use ani will do most techniques in-
clwiing anclic strioping vol%ammetry but not A.C. polarozraphy.
Mettler H20 sincle 02n 4 figufe belance
Mettier 5 figure balance new and not yet set-up., There is a stone bench
available but no anti-vibration table.
Metrohn Coulonzter; Coulostat E524., Integrator E525
Rediorster "Polaritor" polarogravh. A very old instrument for simple
polarography.
4 Analyticel single pen 4 figure balances and a 2 figure top pzn talance
on a stone bench
Bauch and Lomb Spectronie 20 Spectrophotometer, A fairly new instrument,
RaQiomcter 22 pil Meter
,Orfon Selective Jon Meter with halide, cyanide ani silver electrodes. This
equipment is not yet set wp. '
Eberbach 2 place electrolyvsis equioment,
Fisher 2 olace Electro Analyser
EEL. Flame photometer, This equipment was not workinz. Thé auther retwrned
later in the day and checked it amd rade adjusiments to the atomiser,
It was 1eft in a vorking condition but the sensitivity is low and the
response sluzzish. A new photocell is required,

uffle Purnace

cmn e e —




Tuoe Furnace to take two tutes

Thie Jaboratory does nob curry aut any of the tests for TISI althouzh the
Uni\crsity is avtharisel Lo test a tolnl of 97 oroducts, AL present only

4 produets arc sulmitted for testingz, locs) fish sauce, toilet soap, canned
pincapule anl topioca prciusis, These ere npalvsed in the Laboratory of
the Departmont of Chemical Technolozy. A very quick visit was made to this

L

laborstory. The cquipment could not be seen but incluled the following
b RSP

Spectrophotoneter

Refractometer

Viscomzter

Stanisrd Equipment for Petroleum Testing

Gas Chromatograph - Varisn with flame ionisztion detector

Frecuedrier

Severzl incubetors for mierobiolozy

Centrifu-es

Thin layer chromnatozraphy

"Polarinveter

Bomb celorimeter
This laborator; is not really geered up to do large numbers of tests for
staniard certification., However, when they have their new equipment, and

if they can recruit suitable staff, then they should be able to carry out

more work for T.I.S.I.. This cannot take place for some considerable tims,

" 3.3 13,15 1920-12-23 a
: | Laboratory of the Department of Chemistry, Faculty of Seience
Mahidlol University |
Head of Department: Dr, Vichai Reutrakul
Guide: Dr, Tuwedeec Shiowatana - Lecturer
This denartment has been involved for about seven years in the work of TISI
but so far it ﬁns‘only £cen advising on Slaniards and no samples have been

testel, Thig 1aboratory in authorised to test 13 proiucts,

\
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The wain 2im of the work in this laboratory is concentrated on
the teaching of BTﬁ exd Ath Year Stuiente, Of the staff of 40, only 2 are
trained in wnalyticed chemisiry, WwWaile thoy are interested in doing oul-

. side testing, at vresent svch vork wouvld overload the staff, Alrcady there
is & sharbace of steff,
Di, Vichui cousidercd that it would be difficult to put this type
of servicce work into a section of a university since the staff would alwsys
vent to wove into tenching or research, He also would recomzend that a
laboratory shouid t¢ estab]ished'to do sfaniards testing but this laboratory
thould become the central body for all stardards,cf.the National Bureau
of Stenlards of the U.S..
However this departmené has instruvwents which are run by techni-
cians. They could do more work ani they would be willing to accept some
supervision by inspectors from TISI. '
The equipuent seen ineluded:=
Varian Series 2200 Gas Chromatograph., This is a large instrument and can
be used for enalytical ani preparative purpasses, fThey buy commer-
cially packed coluuns incluiing cepillary columns.

Hewlet-Psckerd Gas Chroratograph

Beckman 20 A Infra Red Spectrophotometer

Perkin Fluer Infracord 137 Infra Red Spectrophotometer

Perkin Flmer Infracord 237 Inféa Red Specirophotometer

Coleman C ~ Il Analyser

Coleman W Analyser ;

Du Pont 490F Gas Chromatograph/Mass Spaﬁtrometer This instrument is about
2 yeare old ard 4is giving good service. DUr. Vichai ani the operator
say that they know the instrument inside out, do there own repairs
anl have mde a fey modifications to improve the instrument.

Verian A (0 D' Nuelear Maznetic Rceonance (hi.4.R.) spectrometer, This is

1
' 1 (A
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1} years old and in ool order,

Varicn ¥ 360 10 H.MUR. Spreiroscter, This is 2 new instrum?nt,Aonly 1 year
oli, Zath thecs units are operated youlinely by technicians and at
precent they do not allow stulents to use them, |

Beckirin Actn ¥ Spoctrophotoncter

Unicom S.P. 200 Spectrophotoustier

Xeray Diffraction Svuctromeler

Tnis depariicent hos a2 wyell equiép&i glass~blowing worikshop,

This leboralory is well equirnped and well run end T.1.5.T1. could have more

saples analysed here, When nececsary T.I.S5.I. people could inspect the

work to confirm the resvlts of this laboratory.

3,14 09,20 1930-12-24
Department of land Development, Ministry of Agriculture anil Co-
operatives, Soil Anzlysis Division
Acting Chief of Division: Dr. Somnuk Buachenia
| This )ztoratory has a staff of 150 of which 50 are graduates; B.Se, ¥.Sc. or
FhD.. 180,000 determinations per year sre cerried out in 8 separate |
gections. In adiition to the Soil Analysis Section, the Soil Chemistry Scec-
tion anl the Biological Section were toured, The laboratories are mostly
fairly spacious ard the instruments are a mixture of 0ld arni new tut most
are in good conlition. The equipment availsble includes:~

S0i) Analvsis Seetinn . ,

A gepsrate room for digestions with three fume cupbrards
- Perkin Elmer 303 Atomic Absorption Spectrophotozeter with air/hcetylene *
flame, Standard solutions are prepered from Merck P.A. srede chemicals
‘Colemﬁn Junior Speetrophotometer
Fisher Scientific Molel 21 Flame Photomoter This instrument is very ol
‘and bore an acquisition label with the date 1967 .

Perkin Elmer,'Colenﬁn 51 «Ca Flame Fhotometer

, -




Beeroin DR 20 Sratine UV, — Visible spectrophotoneter
f ¥

ardsratie S5+2 pH neleve, Several of these were spreed around

jos]
"
)
—
.
ot
&1
)
i)
3O
-
—

the various rooss.
Kleti-Sunmarson Fhoto-Electrie Colorim=ter{1967.)
Pasto-Eleetric Colorimeter
fhere were four sinzle-pan 4 figure analytiesl balances on an ordinary bench
wvith o anpti~vibrztion tabies,
Beelimnn BC 16 8 2 Coniuctifity Zridze, An 014 moizl.

Beclnvin Conductivity Eridse Fortable R34-250°

i

Puilips W 1410 X-r=y Diffraction Spectrometer about 3 years old., Stanilards
ere available for 24 ¢lcnznts ani 14 elezents are routinely determined
in soils, Johnson-tathey "Specpure™ chemicals are usel to vrepare
staniaris, Encilliar; equipment wire a Rebch sample grinler ani a
pelletiny press,

Filtralion Equipuent for the simultaneous determinstion of cation exchange

cap2city of soils on wmany samples,

Extraction Zquipment for the measuremsnt of soluble sults in soils - 35

plece,
2 Cherlad SB /4 Freezeiriers , : _
o
Thermolyne Huffle furnace 1200 ©,

3 Sieve schakers, one a large one for 10" test sieves.

There was also,in this section, a Pauch anl Lomb 3pectronic 20 Spectropho-

—

tomzter but this was at the agents for repair,
In this laboratory were 20 eo0il scientists, They also had another labora-

tory in the norih of the country, -
v )

S e s et ———

So1) Chemisiry Section

2/, place Kjeldahl dizestion equipment for nitrogen determination,
Larze filtration equipment for the measurement of cation exchange capacity

of soils - .

Teahlron Ah 100 Sinzle Beam Atonic Absorvtlon Spectrophotomster with air/




acclylene flane for the determination of calcium, wagnesium, lead,

rine, ivoun anl marzancsc {(UNDP)
Corniuz 400 1lane Thotcwrter for scdium and polossiun
;romever,  This equipment is 10 years old
but conbirnuzs to give good service and the operator is very experienced,
Du Font 9?0 rfnerresd Anﬂly;ér vith = DTA ¢212 used for the charszcterization
of elay minerals, This cquiprent is.only 1 year o0ld ard is used to
conplenznt the ¥-rsy diffraction equipnent.
Binlorienl Scobion, This scct;on is only 5 years old ani still needs more
cquipment,
¥elrohn Antoratic Titrator £505 anl 626 Recorder usei for chloride deter-

nination. This requires s voltage stabilizer,

aheonco Lztrzction Sguipneont for fat deteraination - 6 place,

Equipnent for the delerminztion of erude fidre., This was on &an open bench
ani it should have better cooling to reducze errors. at present it
Jis diftficult to get good duplication of results,

Small nuffle furnace used in the deterninzticen of silice. Mere furnacs
capacily is required to increase the throughputl of silica deterninations,

Beckzan Zeromatic pH meter, 17 years old bubt still in use,

fettler 4 figure, sinzle pan balance on a solid bench,

Kermert oven,

¥ettler U 15 Dalance

Becker Single pan balance .

Sartorivs 2462 200z single pan 4 figure balance, This was new,

A ————

Ko standarl weigils were available for testing anl calibrating these balances,
In general this is a well-equipwel and well-run laboratory., T.I.5.I. could
have much more work done by this laboratory, A little help in the shape

of furnaces anl ovens would inerease their capmcity for the testing of tapi-

ocs which is eurrently analysed here,
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12,00 1570-12-24
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Departosnt of leldical Sciences, Ministry of Public Health,
Fool Analysis Division
Director: Vrz, Chawrewon Halilamizn

The stafl of this laboratory nurbers 52 of whom som2 are graiuates with

L

B.le,, ¥.3e, or Ph.D., This division tests about 18,000 samples per year
for a wvide variety of rarsmeters. About 15,000 Are analysed in Banskok
and the olthers in provineial leboratories, Like other éovernmcnt lzbora-
tories this division suffered frém shorteze of étaff, equipment, finance
and, much more acutely, lack of spzce, Literally, every inch of spuce

vas used, with work going on in c&rridors, offices enl even on the floor,

Towever, it is plannzl to move igto 2 new building next tay, 1981, Equip-

ment secen included:-

Paper Chromztozraph for the deternination of food colours.

Equipnent for bottled water analysis, These are tested to ¥W.4,0. staniards
using mainly classical nethods of colorimetry and titrimetry togethér
vith atomic absorption spectrophotomeiry. This Jatter instrunent is
localel in another room.

Bocterinlozical Section. This laboratory carries out full bacteriological

examination of foods-stuffs both for loeal foods anl foods for exoort,

Methods used;plate counts anl multiple tuhe analysis, No membrsne filter

techniques, Azain this room was ;xtremcly erowied and & great deal of

work anpesred to be in process, :

3 Autocleves were availa%le elsevhere,

2 Varian 7500 High Pressure Liquid Chromatosraphs

Varien Varichrome !iich Pressure lLiquid Chromatozraph

Hewlett-Pockarl High Pressure Liquid Chromatograph, This was a new instru-
ment sti11 in its crates having arrived only the previous day, These

Instruinonts are currently used mainly for pesticide residue mnalysis

but they are dcve]opiﬁ; methols for the determination of vitamins,
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wonstogravh with electron capture detec-
tor enl alkali  Flame isnicntion 3etector (A.F.ILD. ) uzed for organo

vhosphorus, chilariie awui nitrozen.

Yanzco G, 190 Ges chromato~raph with flone ionisation detector. Us2d for

Sartorius 200 g. 4 figure Single Pan Palance
Sartorins Top Pen Balsnce
These vore on 3 novmzl bench with no anti-vi “ratlon tables,

Perkin-Elmer 403 Alomic Absor pt1on Spﬂctronhotoudter with alr/hcetvlcne

enl nitrous oxide/acetylene flames ani a rraphite furnace. This is °

uced for the determination of hcavy retals in food,beverages anl water,

There are 10 hallow cathoae lamps availszble and t?e‘sample precenta-

tion is manuzl.
Colernn Flameless Mercury Annlyser,
The Director of this Division, lrs, Chaweewon Halilamian was reluctant to
give an opinian gbout the ability of this laboratory to do more worﬁ for
T.1.5.7. ard she invited us to meet the Leputy Director Gemcral of the
Departuent of Mcdical Sciences, Dr, Sutas Guptarek }.D.. He said that at
present anl until some time after the move into the new buildinz it would
not be possible to undertake much more work for T.I.S.I.. Since this in-
stitution is often snalysing samples of the same products which T.I.S.I.
needo to be tested, the possidility of colleboration to avoid duplication
was discussed, The Hinistry of Public Health gets its own standards and
.80 far has 52 such, However it is not always possible to combine the testing
for the Ministry anl for T.I.S.I, becauge the stanmiards are different, For
example, the specifications for a local fish sauce would differ from the
spccifications for a fich sauce forgéxport. It woull therefore need very
good collaboration to avoid duplication,

' Ag there was still some time available we accepted an invitation

to 170k qulekly at some of the other diviesions vhich carry out analyticsl

HO:‘;{. .




v Aralygis Tataratore

- wr - . I e "y “\"‘
Bead: Mrsz, Preoya Eashemsuant

At present there sre aboubt 200 drug nonufacturers in Thailanil, They buy

the druxs from abrond and comvound then ard vrepare tablets ete,. Some fac-
tories are being set up for the local minufacture of anbti-biotics ani the
proiuction of ammicillin has just becn licensed. There are 30,000 dif-
ferent oreparstions of wodern druzé sl 20,000 vrenarations of traiitional
druzs to be conirolleld. .

The bulget for this work is too low partly because the work of
this Divicion s nol in the pudblic imsce, For this reason they continually
look for &id, In the past this hgslcome from various sources incluling
West Germany oni the U.S. A,I.D. programse, Equiprment seen incluied the f
following:-

Perkin-Cluer M.P.F. 3 Spectrofluororeter

Perkin-Elrer 421 Gratiny Infra Red Spectrophotometer, This instrument is
about 15 years old anl spare parts are no lonzer available,

In the Harcoticsvlaboratary vag a Hilzer and Watts H1550 Atonspek Spectro-
photometer,

In the Toxicology Section was & Perkin Elmer 390 Atomic Absorption Spectro-
photometer with air/ecetylens flame ani graphite furnace,

This laboratory should be visited again when they are fully established in |

their new builiing, The staniard of work muct be assessedvagain but at

present some of their work must be of doubtful accuracy, It seems likely

-that it must be possible to have more cqnfidence in their results when the :

laboratories are not so over-crowled, Until then it does not seem possible

to send more szmnles for TISI testing.

3.16 09,30 1920-12-25 S
.+ Divislon of 3iolojieal Science, Department of Science Service,

¥inistry of Seisnce, Technolozy ani Enerzy.

Divicion Head: MNrs, Vienuvibha Charutamra




e

+  Head of General Fool Research: Mr, Somchai Nuennariritr
This Division hus a siaff of 50 greduntes and 3 wore will join in-January
198}, They have recently moved into & nevw builling with large, spacious
lsbaratarics anl not el equipment is moved erl cet-up. Now, their main
probluems ere eguiement shortazes anl Yack of funis. Vhen the decision has
been taken to buy new c¢ohuinment the bulizet requzct takes about 18 months
for epproval., Orderins then takes oluce directly from the manufacturer
anl delivery, vhich rnusl bz by sea, tskes aboub & wonths, This system causes
some problems vhen servicine is required through an agent. However not
many agents givé good service anl only one manufacturer is known to have
their own service enzinzers for the servicinz of scientific instrumenis in
Thailand, They sre Philip%/%yc-Unicam. Tnis depzrirent uses instruwent
technicians from the Physics Depariment but these.people do not all have
good exparienca,

The government does give fellowships for study abroad and when the
students return they afc expected to continue in government sérvice for
scveral years or they must refunl the cost of their studies., flowever it
is st111 financially worth repaying this money ard joining the private sec-
tor on going to work abroad, There is a considerable "brain-drain™ to

- Sinmapore or to the Middle-Zast, -

In spite of these constraints the turn around on samnles is very

quick and they could do more work for T.I.S.I. t

Equipment scen was:-

Sanple preparation room with mills ete,

e ..

Sauter and Mettler analytical balances, These will be on a 80lid beneh ard ,
their calibration will be done rezularly 4 times per y;ar by the cali~ l
" bration section of Physics Division, This same section checks and
calibrates all instruments,
2 Liﬁ&berg nuffle furnaces

B.T.1, Kjeliahl equipment, 6-place, -

L




Labooneo cquinment for eruvde fibre determination 6-place

Amylograph for the vigeasity anl snylase mctivity of flour.

Bfookfield Vizzometer

Iovibond Tintezcter

Beekuen Zerometic oi meler

Bauch & lowb Hefractometer with a temderature controlled cireulating bath,
Cento, Solubility Injex Mixer

Figher, Inrl Fischer ¥eter detercination apparatus

2 Bellinghaw and Stanley Polarincters

A large centrifuze '

Electrothernzl, Rotary Eveporatof

Pye-Unican liizh Fressure Liquid Chroratozraph

Kontron Amino Acid Analyser

Instruzentstion Laboretories (IL) Atomic Abssrotion spectrophotometer, This

instrument had recently arrived and wss being instelled by a company

engincer, The instrument hzs vrovision for use wifh air/acetylene ani

Mitrous oxide/acetslcne flanes,greohiie furnace, hyiridie generaiion

and flameless mercury determination. It is mierovprocessor controlled

and hes & cathode ray display, Zight hollow-cathode lamps are availa-

ble and B.D.H. Stendard S$olutions for Atomic Absorption will be used,

Double distillel water will be used and this is produced in the laboratory,
Beckman Model 4500 Digital pH Meter, Four selective ion electroiés, for

lead, cadmium, zinec and iron were orderei 18 months ago from Cole-~

Palmer but inspite of reminders have not yet been received,

Bauch an& lomb Spectronic 20 Spectrophotometer
Perkin-Elmer 50A Mercury Analyser

Varian 635 U.V. ~ visible Spectrophotometer,
Varian Series 2200 zas chromatogrash with flanme ioﬁizaﬂon ani electron cap-

ture deiectors, This section packs its own columns,




2 -« 6 plree Sohxlet extraction equipment .
There vwere & variely of ovens incluiing a lleracus vacuum oven.
This Jeboratory wes well run and T.1.5.1. hes pood confidence in their re-

sults. At oresent 13 mroducts sre tested for TIST here bubl more work could

Lo dong,

3.17 . 11.00 19%0-12-29 ,

Feetory Mzonager: Mr, Somsakli Vacharothayanzul
This factory manufactures Soy seuces from soya beans and has four grades
depzndinr on the protein content, The first grade contains 202 of protein
and about 57 is ecxportel., This graie also is Lhe only one to be certified
anl to carry the strnlard mark,

The mansger is responsitle for the quzlity control and he has an

b}

ni viio is also a stulent of Ramkharhaensz Open

o

enelyst vihen he is trainin

B
Univercity, %The man2ger himsell is qualifiel in Agricultural Prodiuct Pro-
cessing.

The qgality control anulysis is relatively simple and bezins with
an exnnination of the teans for water content, foreign ratter such as sand
anl gravel,ard vrotein content, The protein 15 extracted and 0il is removed
erd then it is hydrolysel by digestion wilh hyirochloric acid, The strengzth
of the e2id is checked by hydroneter and samples are sent for heavy metal
determination to the Department of Science Services, Ministry of Science,
Technolozy awl Energy, The hydrolysate is Aeutralisei to pH 5-6 with soda
ash which is periodically tested in the Depariment of Science Serviées. After
filtretion a semple is analystd in the lsboratory for pi, S.G., Taste, Odour,
Clarity, Totul Nitrogzen, Amino Acid litrogen anil Sodium Chlorile., The sauce

13 then allowel to stand in vats for one waek, filtered, retested and bottled,

The laboratory was a clean air-conlitioned room, small but not

overcrovicd anl hsd the followins ecquipment,




Sonlet apparatus vith temperaturce conlrolled heater for -.the determination
of fats anl oil,
ETL 7710 1 Melor, This is Wafferel using Hercr "Titrisol® buffer solutions
2-Pen &nalytical balance on an open bench wilth a sebl of chromiunm Dllued
wvaitits, This balance wis in good conlitien but they will buy &n elec-
tronic balance
N

6-Plune Hjeld=hl dizzstion equipment in a fume cupboard,

2 1‘,1)' ‘1t~ GV(‘HS

[

Sti11 to proluce distillel water for the leboratory,

2

The laboratory vas elean, tily anl sdequate for the vork required.
N ) y q 1

3.18 13.30 1990-12-23
Banzkok Steel Inlusiries Vompany Ltd,
lead of Q.0. Dept.: Mr, Vidhaya Hankitipongpaisarn

L

Thié factory wanufactures stesl reinforcing bars ani compliznece with the
TS Stanldxi is compulsory, Thelir raw material is serap steel which is
melted ani conlitionsd in two electric furnzces, The faclory opsrates a
threc shift system enl there are 16 casts per day, Each Yatsh is tested '
4 or 5 times, Formally ithe enalysis was by conventional wet chanical methods
bul for the past five years they have used a Jarrell-ish Atomcomp speciro-
graphic analyser fittel with o PDP2/m nminicomnuter ani teletyne output., This
equipinent is in a well air-coniit?onei roont and there are six operators, two
for each shift. They carry out the chemics) analysis anl the tensile testing.
Tne annlysis gives the concentration of eisht elements:-
Carbon, Silicon, Sulphur, Fhosphorus, Kanganese, Tin, Copner and
Aluminium .
They could also determine chromium, mrlyblenum and nickel but they do not do
sc ut precent. . ’

The instrument is cslibrated deily using an A.u.T.A. anilysed steel
ani this is a sub-staniard, The electrode is cleaned anl the ealibration

i8 checkal weekly using an N.D.S, annlygad staniar] steel, There arc three




wlnicospulter maiules, one running anl Lwo for staniby. laintenance is by

thei» own instrenoal enginear or by the Jarrell-ish compony in Honp-lonr or

Lthe V.5.40, They have 2 mnintenance contrect with the canﬂnnv.

This labhoratory wis very well run anl mzintained, The equipment
shoull rive boelier enl wmore reliable results than some of the TIST authorized
Izkovatories, It vould be bkotter for TIST insnectors to checl the calitra-

tion nni analvois at the Czelory insteni of senling samnles to a laboratory

viaich dors not have such good freilitics as this factory.

3.19 10,10 13933-12-30

Siam Chenieal So.,Lti.

2

Head of ladoratory: Miss Sunee Chotikapanich

This commany manulfactures sulphuric acii, olewn, aluninium sulphate, po-
tassiwg alwsiun sulphatc,ferfiliz-r end nitrous oxile gas,

The staflf for this laboratory nutbersd three, incluling Miss S, Chotikapa-

m
’
L

nich, anl two wvere from Teclinical Schanl end one from Seconizry School.
b

The Jaboratory wes emal)l ard hcd some mood volumetric glassware.
Somz eguipriont was new but most was old and lookel very unreliable, Equip-
ment incluvied:-
Gas annlysis cquinment - Evdiometer, Very old and did not ook used.,
Sauter 4 fizvre single pan bzlance sn a steel bench, This appeared to be
in a reassna®le coniition.
Yellow Eprings Instrument Co. coniuctivity and salinity metef
Heto Thermostatically controlled water hath
“Oven
wifle furnace .
) Funz cuphoari with a hotplate
Ohaus Triblo Zeam Palance which is calibratel weekly with a set of stan-

dnrl weihts,

Test kit for boiicr water testing, In an unuseable coniition,

LB Voleture Yalonee 199k21 ney but not used,




in nitrous oxile,
Apparabus for tha delerminttion of ecility end zlkalinity, Gas was flowing

L2 T ) S IO
throuzn 2ylin

iroidle solulion anl hylrochloric acid

-

colublon Yub & (low witer, on the beneh, uas not comected. This test was

fon
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ers of dilvie sodiun by
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L

retalively meaningless,

It vus stated that this foctory senls some samples to the Depart-
wont of Seisnes Scervices, WMinistry of Science Technslozy and Znergy, If
sufficienh comnles are subhaltted then guality control micht he reasonable

but the gonsral izpression was thal this laborctory vould rot provide ade-

quate or relizbic results,

3.20 10,50 1930-12-30

Thai Central Chenmical Co. Ltd.

Production Munazer: Mr, Femnl

Aseistunt Divisional Chiel, Technical Control Division:

re Foiroj tunyarut

This commany romufacturces a mixed fertilizer coniaining nitrozen, phosphate
ani potassium,_ |
The stalf of the leboratsry is.15 with 4 graduates and 11 High School
érainqtcs.

There are two proluvction lines which ere automatically samnled
every five minutes to give a bulked sample every 2 hours on a 24 hour basis,

The product is samplel in aceordance with the TIS 75-1974 ani
enalysed for ¥itrogen, phosphate,potzssium ani moisture by the standari
methols of the Ameriesn Organisation of Official Anzlysts,
- In eddition rew materials, Yoiler feel anl effluent are tested,
Zquipment. sceni-
Grinder
Riffles for coning enl quartering .
3 Shimndzu Jingle pen, 4 fizure belances in an instrument room anil on a solid

stone bench, Thc%é are calibratled with stanlard weights,

3 Uituehi 20710 Spectronhiotonsters




Eitrchi 205 Flae Thotouster for Polaessiua

liiranuuz Flaws Fhotousber

Yoriva plf llatar with Noriba bLuffer solutisns

2 larse seive shakers

2 Fues cuvhoaris

Dizesstion ecquimaont for nitrosen in rzw materials

2 Toyo Eaguku Sarcyo forecd circuvlotion ovens

lahal oven

16 Place An@onia distillation eqﬁipment

Huffle furnice

Cheinicels vere }May & Paker, or Ribdel.ﬂcﬁagn analytical.graie and distilled
waber wvas protuced by caniensing.somc o>f the factory steam supply. Stan-
darls ere prepired frop AR chemicals., In case of breakdowns they have their
own instrument mechanics,

This lahoretsry appeazred to be well run and efficient., Althouzh there was

no spare space it was not seriously crowied., The work should be edequate,

3.21 1970-12-30
Théi-ﬁsahi Cavstic Soda Co,, Ltd,
Assistant Factory Manager for Technical Division, Adviser:
Mr, Mohsbir Xoder
Chief Sectinn of Quelity Control: Mr, Somchai laichilsssunthorn
This fectory proiuces sodium hydroxidie, liquid chlorine, hyirochloric eecid,
anl sodium hyoochlorite snlution, ’
.Tho staff of nine comprises 2 ¢raiuate chemists an? 7 High School graduates '
each with 4 - 5 years laboratory experience,
In addition to the testing of the prolucts, the raw materials, intermediates
and waste waters are analyécd. Many samples are analysed each day.

The laboratory is new ani consists of a iaboratory for wet chemi-

cal analysis, a small room with 0lid stone benches for instruments and

onother sinilar for balanzzs, The balsnce room has a dehumidifier and the




2 Perkin ¥lusr - Colenan 50 Mercury analysers
Puuch anl Low® Speetronice 20 Spectrorhotometer, This will be repla;ed by
a more gophisticsted instrument, .
Sauter 4 fizure sirzle pan balance
Mettler /4 fizure sinzle pan halance, These sre calibrated by the agents
. technician but they have asked for a quotation fo; a set of stznlard
weizhts so that they can ealibrate the balance,
2 Thermostated Water Baths
An oven
A °c

A Vuffle furnnce for 1120
3 Fume cupboards
Toa H M - TA o Mater
Centrifuze
In addition theoy will buyia Varisn 475 Atomic Absorption Spectrophotometer
ani & Shimadzu Gas Chrowztograph.
fhey buy some concentrated stamlard solutions such as Merek "Titrisol",
M & B "olucon” or Rielel De Haen "Fixaral" but they prefer to make up and
gtanlardise their owm reagent solutions from A.R. chemicals,

They use deijonised water bul where the highest purity is required
they buy triple-distillel water,

This laboratory appeared to be well run and completely adesuate

-for the required quality control analysis,

3.22 09,30 1981-1-2
Siam Cement Company Itd,
Apsistant Manager Technical Divisiont Dr, Bancha Udomsakihi

Head of Yuterial testing laboratory: Mr, Sahaschi Subsirin

-~
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This coupeny operates four cement factories and formerly the quslity con-

trol aniadysis ewnvlorvel web chemical nethols aceording to AS.TM.. Now

they have replaced thocs leboratorics by on-linue X-ray fluorescence spee-
tromstors, These cre oparated by a staff of chenists enl a physicist vho
have boen sbtrosd for treinirg, For servicing they use their electrical
engincer one of wien is in each fzctory. Tuney also have a service contracd
vith the ccemnny whose workchop is located in Singapdre,

They elco huave & central lzboralory wiich analyses materizls for
import or cxport ard to desl with customer complaints,

The staff of eizht, of whom four are graduales have been with the
company for 10 to 15 ycars., The anslytical cetholds are mainly wet chemical

nethods in accordance with AS.T.M. anl atomic ebsorniion nethods, About

300 ssmples are analysed for adoubl 7 vparsreters each per month,

or
5]
b

) (R

Equipnen
2 large distillation cquipucnts for the determination of free lime by the
) C glycerol-othanol solution technique (A.é.T.H. C 114-67; 73-77). This

method describes & procedure for boiling under refluy. bub the con-

densers were in the normal distillabtion position, |
Three 4-figure single pan analytical balances, Mettler, Sertorius and

Sauter on 80114 Yenches,
iettlor top pan balance on a s0lii bench and in a cabinet,

These balances are checkel against a set of stanlard weizhts.
Two large snd two small Gallenkamp muffle furnaces
_Two ¥emmert Drying Ovens : ?

Acid Digestion Bomb | . -
Perkin Elmer 35 Digzital Spectrophotometer

Coleman Junior II Speetrophotoneter

Coleman Molel 21 Flame Photometer - Not now in use,

Radiomcter Molel. 22 pll Meter, Now old and cannot get serviced,
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Batisomlop FIM 6L 190 Mster
Strillain furnics cquirnent for esrbon determination
Fisher Controllsd Potential flceiro-inalyzer - 2 place, no longer used,

A

Varian A/36 Atomic ibsorption Spoctrophoioncter for Hitrous oxide/acety-

Yene end piv ceabylene £lune Lanps ford? elements arc avajilable, The

distilled voter for this ecquivnment anl for generz) use in the labora-

$he ngent was not good,
Wagner Turbidizcter for the ncasurenent of fineness of cement,
Threz Therralyme L-vlace mignét{c stirrer/hotplates,

This vas é large eompany ent Dr, 3ancha Udossakihi was fully aware
of the lmporiance of good quzlity control and the impliecations of sten-
derdisution. The use of X-ray flusrescence on-line is expensive but for e
lerge commany is 2 ¢ood dnvestmont, The centrel laboratory was well cquippzd,
not crowicd and cveryone apprared to be working, The only regarvation is
concarnsd with the spparently wrong use of the eguirment for free lime

meagurerant, Otherwise the work eppecrel to be of a hizh staniard,

13.00 19%1-1-2
Thai Fools and Drinks Co. Ltd,

Tnis is & relatively suell fectory which produces vinegar from molasses,
suzar snl glutinous rice by a cowbination of distillation anil fermentation,
When we arrived there was 1little activity to be secen and there was no-one
in the srall laboratory, Like some olher laboratories this hed a mixture
of new sni old equipmént. A quick look arourd showed the following equip-
rent:
Sartorivs 2355 3 fisure, Top~Pan Ralance on an ordirary bench; '
Larze 2 pan tolance suitadle for rough‘work

1 sraldl hotplate |

6~pluce vater bath




Redioueler Y 61 pli meter with Hadioreter buffer roluticns anl potassium

ehicrids eolvlion, This eguivment looked new bul the eleclrode was

‘Soroscope with rotaling objective tul‘rct.~ Tais
wag in £ woolen case ard looked es thoush it was not used.

Elnctréthermal Herdiny Mantle
Twe 50-m1 burchtes
An aleohol meter
A few Mey ani Paker Laboratory Chemicals,

It would be very doubtiful if this laboratory,.as seecn, could do
the qu2lity control analysis reqﬁired for & oroduct which carries the
TIST murk. However it is not really fair to julze too harshly when the

s possible that heavy metal analysis is earried

e

analyst was rot prezent, It

out by an outeile laboralory bul the teost nethods rejuire sore measuramenis
o .
al 27 = and there was no sizn of a temperature controlled weter bath or

‘eircvlator,

3.23 10,00 1931-1-5
Safe Provision Inluctries Coupuny Ltd,

This comnany nriginally m2de mono Soljun I5lutenate Honohyira;e fronm the
rav paleriels, The product wes certifiel and tore the TISI mark., FHowever
ther could not compete with much. better-kiown Japznese branl name ami
ceascd production some time ago, Now they buy a. solution from the local
factory which uses this brani name, The oﬁly processing carried out is
"decolorising with activated carbon ani crystallisation, They rely on the
quality of the solution being satisfactory and the only quality.control is
a measureunent of pll and the tests carried out by TISI. The pl Yeter was a

TAO Dizital pil Meter Mi-12-A, This looked new but the small bottles of

buffer solutions were in the original earton and looked unused, Two of




the cortrols wvire teped over,

fidh ey, .2, N ~—c 3
With such & simnle process it is likely that the product will

eatirfy the testy en sunples tahen by TIST btut the factory quality control

is 3nndequale for 8 proiuct to earry the TISI nark,
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Froblera coperorped vt Tesiing

Scetion 2 of Lhe Job description requircs an assessient of the
technienl proldems which npizht caune sone delays in testing oroluet samples,
Widst thiz preblen dis pressnat and of importance, it is rot the only
pfoblcm. Administration, luck of staff, leck of buiget funis, and the vali-
¢ity of test nciholds avre 211 prodbless reguiring investizatisg,
is to be earried out for TISI {hen there should te a

3

definite prlority given to this wprk. The opcrators siould be of the highest
calibre avaitable ani thcrﬂnust te edequate eguinment to do the tests to
the high stanisrd required by TISI,

One of the rost scrisus technieal nrodlems which is constently
encountered is the leck of naintenance andl service engineers, It anncars
thnt agents do nol enploy adequate service and nnintenance engineers for the
instrursnts which they £¢1l., Some institutions can do simple maintenznce
but if serious problern: arise equipment either takes a long time to be re-
paired or, worse still, is abandonzd, A further complieation is that nuch
equipzent hss been ordercd direetly from the manulacturer ani there is no-
one in the country treined in the maintenance of such equipment, Oulside
8id agencies such as the United lations often scem to commit this error,
However it is recogmiced that thic situation is often inevitable,

Another serious problem wiich seems furdamental to the whole ques-
tion of starnlardisation is the fact that‘in some cases there are now two
sets of stanlards, the stanlards apnlied by & particular institute and the
T.1.S.. In certein ceses e,g. leather, the staniards and analytical methods
of a particular institute are better than those of T.I1.8.1., It seems logi-
col that vhere a givcn produet is produced to an existing .standard then this
shiould fori the basis for the Thei Industrial Staniard eni vhen the T.7.0.

is promulzotel then 211 tests should conform to this starmdard, This should

-
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¢ub out dunlicatinn of work anl snesd up the testinr of samnles for TISI.
N a 0y o -

ult Lo =2e how an insbtitute such as the Tnstitute
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of.Fooi Resserch ani Preduct Develspuent e2n reconcile Lie conflicting
deranle of its ovm work anmd T.I.5.T7., whose work thoull have a hizh priority,
Either & dirferent azenzy should be cmplo}ed by TISI or it should have its
ovn test faecilities,

On~ thing vihich was noted during the leboratory visits was the
very lavge smounvs of pinerwork gnj files everywhere, It scems probadble
thet irmproved administrative procedures could cut out someline wastuge,

For example the methods of labelling ard nuubering of samples seemed to be
poorly orsanised,

The most imrortant restraint on the develspient of stanlardisation
of Thailanls prolucts is the leck of funis end the lack of trained manvover,
This is compounied by the fragmeniation of effort into many different labo-
retories, iowcver, il is nol as simple as it might eppaar, to say that the
effort chould all be concentrated into one institute, lMany laboratories serve
two purpoges, ann]}tical control for proiuct develovment stidies and ana-
lytical testing for stanlardisation., The same equipment, instruments end
staff are emnloyed for both purposes and to remove standards testing would
not libderate equiprent nor, in many cases, stzff,

Consideration of all of these points seems to lead one to tae con-

.clusion that TISI nust continue to make the best use possible of existing
facilitics. This implies that priorities should be negociated, funis could
be ellocated to solected lahoratories, and adequate payment should be made
for vork done, TISI might also provide fumls for the training of staff,

1t is also 1mportaht that regular checks are cerried out on the authorised
laboratories, These arranyements wil) still leave some work which must be

carricd only by TIST anl it is recommended that a new laboratory should be

12
-

set up,
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tesii e ohtainsd from an Autharicad laharatory

3

In the tiio availeble it has nob
) cass of a direrepancy in rezults.
sitvation, According Lo the law th
shovld te wvrheld, In
sirmltoanzons gauples ave sent to twos or th

ruke 8 decision on the mtter. It is not

of such disecrepancies in an sctu2l case,

‘

t -

becn possible to investigate an
TISI staff say that this is a dif-

e authorised laboratory's resulis

ractice snother sample vould be taken and sometimes

rec Then TISI staff

possible to investizate the causes
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At this st

List_of Truireont Eeonired to Syoplement the Onpncity of the Anthorised

S

se anl having scen 8o fow Thal starlards in Enzlish it

is not possible Lo proiuce a comprehensive list of equipment which is re-

quired to supprlesent the eavncity of the authorised laboratories,

Instend

it is pocsitle to single out a nunber of types of inslruarnts vhich are

requir:d,

very approrinale price estimates are given,

listing

Jtem

———

Selective Ion Msters

In scvaersl cases & nunher of each item is nceded,

Honufeetirer
Philips
Orion
B.I.L.
Tecussel

Radiometer

Beckman

Selective Jon Eleetrodes

Automatic Analysers

U.V. visible spectro-

vhotoneter

Technicon
Acculed

Chemlab
Pye-Unicam
Perkin Elmer
Frost Instruments
Gradko

Carlo Erba

Tonics Ine
Perkin-Elmer .

Cecil Instrurents

Pye-Unicam

Zelen

A 1ist with

Tnis is not an erhaustive

Estirated Price
each
$1,250
360

The cost varies greatly
according to the manulacturer
and the size ami sophistica-
tion of the instrument,
A sirple single channel
systen would cost from
$10,000. A large instru-
ment for 12 paraneters
might cost $250,000.
$20,000
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Aiowmic Absorntion

tro photoneter
preferably suitsble
for al) atomising
techniques and with
automutic.samplc fecd

anl recording,

High Preszure Liquid

Chroralogzraphy

Spectrofluorireter

Avtormatic Titrater

Beuch ant Loub
Hitachi

Jobin Yvon

Gilford Instruncnls
Beckimn
Perkin-Blmer
Fye-Unicen

Becknan

Verian
Instrumeg£ation Lsboratory
Hituchi

Rank Hilgér
Jerrcl-Ash

Baird
Hewlett~-Tackard
Pye-Unicam

Du Pont Co.
Laboratory Data Control
Tracor Inc,

Beckman

Perkin Elmer

Zeiss

¥etrohm
Solea-Tacuscel

Radiometer

‘Mettler

$70,000

$45,000

316,000
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Aen Menufenivrer Estiratel Trice
Folurogravhic Anslyser Frinceton Anplied Research

with inolic Strippiny Soles-Tacuvssel

=1

Voltemetry Sctarvam $4,0,000

ECO Instruvnznts

Clhizr e21] cquipment vhich gcems to bs required in zany laboratorics in-
cluic the followiny itewn, Names of manufecturers are not given as there
eve very rany ard mogt items can be fourd in the catelosue of any general
leboratory supplier. Sinilarly prices ere omsitted since 3t is not possible
to eslimale the nushers of ench iten vhich misht be required:-

P o

Hotpletes of various sizes .

Irers

e

1

[dp]

2

ens
Balance tables '

Automstic dilutors ‘ -
Stanlarl certified wegghts

ficro pipettes

Thin laver chroratoeravhy spresders

H.B.S. Certifiel Stondards

Furnaces

Voltage Stabilisers
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laboratories doing very similer annlytical work snd having similar equip~ ;

LA - (:! 5 ~ a\.‘ . LX R o r_~ -
LeloB 00t Pt Nee e fore Tenbing Vaciliticos
.
L Ve DI Tatavaias 9

The genarel jnproession; aftor a few short laboratory tours ani

>

havipg read gowe of Lhe stanisrds, is that rany Leasts cannot be carried ,
out with the degree of confidence nesessary for )tD' lard cerlification,

Fany lzboralories nood on?j}' pore {unls ani they couid do nore rood work,

Others Jnck bolh funis enl space. A general restraint on testing is the

lack of stuff endl this s wainly duve to the difference bolvzsen zoveraanent

and private salaries, Finally. some lsboratories eppear to be completely

vnsuitablle for stanlarde testing,

Part of the gernersl problem must be due to the proliferation of

rent, Under these circumstances il scems wrong to sugzest that TISI should
sel up ils ovm testing lahoratory but it seems inevitsble that this must
happen if the number of stanlards are {o b2 incressed ard if the nusbers of
samples tesied are Lo increase, The other resson for setting up a TISI
leboratory would be to imnrove the quality of work to the point vhere TISI
staff could take their test resulte to 2 court of law with absolute confi-
dence, These two reasons are sufficient to dewand that a new T.1.3.1. Sten-
dards Testing and Certification Laboratory should be estsblished, However
this canrot te done quickly, without a Jot of detailed planning and in the
meantime Quthorised laboratories wil) have to continue to do the testing.

As stafcd in Section II1,3ii TISTR, Miristry of Science, Technology and
Energy, is a very well run laboratory and could use some supoort until such :
tiwe as the TISI laboratory is fully operational, Several other governzent
euthorised laboratories enuld do more work for TISI and sowe of these wovld

need ?ome‘he]p. .

A Chentoend, Aﬂ”fj""_ﬁhﬂrqfqr; for TIST

As part of a TISI testing ami certification laboratorv the chcmical
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gection shoula huve the following leboralorics anl facilities:-
Imorpunic chomienl 1&{3§at:’ic3
rganis chonicsl lahovsiories
Fhysical chemical lahorsalories
Bucleriolozicsl Jehorabaries
Teghnical litrary
Reprodustion Section

In adiilien there nuct be the folloving summart facilities:-

VWorkshop with qualified instrusent engincers and technicians

Glass Bloving workshop
Storcs epl Purchas: section with 2lequate storsse for chenicals, zlassware

eni equipricnt #nd an up-to-date catzlojue lidrary with manufacturers

laintenance pereonnel for electrical ant pluishing services ete.

The staff of this laboratory should be recruited carefully end
as much veight sghould be given to their experience as to quaiifications,
The initiazl stsff should be receruited for their knowleige ani experience
with a particular technique or instrumentsl method of anelysis. The head
of each section should ve a vorking scientist and should be exempt from
&1l unnecessary administrative work,  As the laboratory grows then ascis-
tents could be enployed for on-the-job training., Eventually new graduates
could be cmployed io learn the techniques, to carry out testing ani to take
_ovegféomc point from the older staff,

wherever possible, training shovld be provided by alloving staff
to visit laboratories anl standards institutions abroad or to attend short
cﬁurses on & particular technique, .

It 1o virtuslly imoossible at this stage, and without a detailed

stuly of the future airs anl intensions of T.I1.5.T. to‘say how much v uip-

—— - - —




uent anl dnstrusenbsallon will be requived for these Jeboralorics, The whole
cboratory nzels a very de-
rosibitily etudy vwith 221 the véicvanl Cisures for nunbhers of sane
ples, nunders of tests an. muders of prolucts to be tested, Howevér it is
pocsitle to inlicale the typoe of ecuipucut which will be required., These
arc arronzed according te bhe brsiteh of aazlysis, Cocts ore onitted as
beinz elmost vocningdess pb this stoze even if the nutherlnew them 211,

>

Ipovoade Bexfroend,

Atoric Atsorplion Suactrophotomeﬂer for fiame techniques, hydride generalion
enl flawmeless percury analysi

Atowic Abzorption Spec tTOYlOtOnCt;T for zrephite furnzce operation.futomatie
sample injcelion ard ricording to te inclwded

A vie renze of hollow ezthole Jamps will Ye required and provision should
be made for the vse of clectroleless discharze lanps, Stanlards
should inclyle 524 stenlsrd solutions and Johnson-llathey specpure

cr.eicals, .

Polarogrophic Analyscr for 81l the - techniques of polarography especislly
snodie strivning voltametry Hanzing mercury drop ani glassy carbon
c]ectrolca should be availablie,

Autoratic Coloriretric Analysers, It seems likely that several of these
instrumcnts covld be used, Some might be multichannel instruments
dcdicated to a particular type of zample such as fertilizers or water
end others could be single channel instruments for a veriety of tests,

UV, - Visitle Spectrophotousters, Used for small batch tests, the develop-
ment of analytical colorimetric msthols anl as a back-up for the auto~
ma@ic analysers, . . !

Flane Fhotometers for solium, potassium andl caleium where an stomic absorp-

tion speclrophotomater is not neczssary,

.

Selective Ton Meter with a variety of selective jon electroies and probes,




Thornogravinetrie dpalycer for thermogravimetry differential thﬁrmll ana-

lysis erd Aiffrreatisl sesnning cslorimatry,

Z-ray Fluorescence Spectromater
Lutoratie Titr-tion Bquinnent with vrovision for pX/AV A pX/AvV ¢ n1¢§ OY/AY
recordin Aluo suilzhle for dosd-siop titralions.

Heplielomater

Carbton, Hiitrosen Sulrhur Analysers for stesd
Corduetivity miisr

Orenie Baviint

Spectroflvorineter

Gas Chromatozraphs with & variety of detectors

Hizh pressure liquid ehromatographs

U.V..Vicible Spretrophotomzter
" Fquirment for Pelroleun testing such as flash-roint determination, calorific
valve, octzne num-er,

Equipnent for Thin Leyer Chromatozraphy, vaper aml column chromatosraphy

Phvgical Equinzent ineludinz instruments vsed generally in all sections
pli Meters

Conductively lieters
. Ovens

Hotplates

Heating Mantles

Furnsces

Stirrers

Water taths B
Tenperature controlled circulatﬁrs

Viscometers




Pepsity rossuring ejuipment
Preticle size nnalyeer
Scives eel selve chakers
aelractoueter

2} PN 3
Booler

Tuncuhators

Colony counler
Sterilizers
kuloclaves
Microscope with direct, rolerising and darkfield illumination end egquipved
for projection enl microphotozraphy
Fouipuent for Membrane Filtretion Techniques
In addition there nust be equinment for myqology ernl other forums
of microbiolozicsl testing of fooldstuffs ete., but this 1is outsiie the know-
"ledge of the auther,
Foisture balance
Balances, 1inere should be enough single pan 4 fizure analytical balances
for &l11 the work so that no-one has to wéit too lonz for a balance,
These chovld be in a separste drausht proof, air-coniitionel balance
- room on stone benches and with anti-vibration tables, Certified weights

should be available for calibration pﬁiposes. Some 5 ani 6 figure

microbalances ere also necessary for micro snalysis, This‘baiance
room ausht to be a central facility for all the ladoratories,
Autowatic.camplersani dilutors with varisble dilution ratios,
It would probably be an adihntage to instal a central voltage
gtebilizer for the wiole laboratory since many instruments are affected by

large volt=ze fluctuations,

Services shoulld jnelule sdequate electrical outlets, eold ard hot




7.3

< O

tan watelr, pived ros and piozd dcionised water,
Adiavate en

¢ty precautions should be provided such as laboratory

n oy P - 3 > al -
conly, 2Ty choen, safety srclucles, gorsles anl face shields. FPivst

chouwlid bLn proviied, rtive finhling equipzent such as fire extinjuisheorvs,

oy vl by e s £33y 3T
alarm o grolon anl fire-dl

anzetbs shonld be av. 11ubie and clearly rarked. Fune
cupbanris should be requlerly clezsned and wmaletnined, perchloric acii should
orly bo verd in a2 fuse cunboard desiznel for this purpase, If cvenides are

used then the entidote shovld be prepared regularly ard if hydrofluoric acid

is used then m2z

Y
>

1esivi oxile paste should te svailable, .Rubber gloves and
PYC aprons should aleo be kept, if redio-zctivity is usel or other rzdintion
sources such s ¥-rsys then radizticn film btadges should be worn. Staff
should bs trrined in safely reasures, Unauthoriscd persons should not be

allowed into lsboratorice anl visitors s

Y

nould wear laboratory cozts, NNo
food or drink shouvld bz e1lov=3 in chemical and bacteriolozical latoratories,

(]

fiequate rost room facilities should be availeble,

|2 asisia i
It is fpportsnt that these lavoratories snould have some expert assistance
if they ere to be set up and operating in a reasonably short time. The
present auther does neot consider thet any one expert would have the necegsary
experience to advice on all of this work, At lesst th experts, and pre-
ferobly three -hould be available to help ani advise in the setting up of

the laboraisries, the purchase of equipment and the development of test

nethois., The ficlis to be covercd are; 4norganic chemical analysis. organie

chcmicgl an2lysis, phocico-chemicel testing, biochemical analjsis, mierobio-
loziczl exaninations nni laboratory alministration,

It would be aivantrzeous if there were some way for en expert to
become famidliar with the ﬂeuis of thc laboratory and 1its stage of development

anl to erend come tine in his won (devedapel) country gathering information




o4

sboul th: current state of ivstrument developuent, wmolern analyticsl tech—~
nigques &nl approxvimnte coste of e&uip;:nt.

Such experts should theon te available at the aporopriate time in
thie Jeboratory to help with the developﬁent of test mzthods using these in-
strun-nle,

This would requifc cereful plhnning 2nd orxanizing by the respon-

sible se

,
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Fedloushins

In this kind of work it is very important that the staff carrying out annly-
tical work are not only familiar with the technigque but that they fvlly avpre-
ciate the accurncy and precision of those methods, They should be fully
svare of the importance of resular calibration and checking of methods both
by the eunzlyeis of certified stznlards anl by checks of results by one or
more dif{crent techniques, When a method is to be recommenied as a standar
test method, it is useful to do inter-laboratory checks to ensure that these
Jaboruiories can crrry out the tests in a satisfactory manner,

Staff should be sent on short courses for now analyticél techniques
e.g, surmer schools, industry-organised cources and short university courses,
If possible sore perzons should visit a Staniards Institute in a develore
country to study their methods of operating, Unless the head of this levo-
ratory is alreéﬂy well experienced in the analysis anl testing to Staniard
Certification levels, he should be given a fellowship to visit a Staniard

Institute abroad for at least four months,
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vont Chonzkasiri end the staff of the Thai Industrial Staclards Institute

for the helo ho hae reecivii, Opeciel nention should be made of those

toricy, and Tsciborizs and provided office and secereturial facilitles,

neroly Miss Ferpa Sinsakul, M, Charoun Ieemingsawet and Mr. Pirat lovwat-

. . v L8
CHAYIO™NU L,

thank the Zeting Secreiary-General Fr, Siva-






