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INTRODUCTION

This is the Fourteenth Report of the Department of Science
covering the work performed during th« years 1947 and 1948. Since
I took over this office, four overdue reports Nos. 10 to 13 have been
issued. The Fifteenth Report covering the work performed in 1949
and 1950 is expected to be published in 1951.

The Report is intended to make public results of scientifio
investigations and routine work of the Department and also to show
the progress made by the Depar tmont in its aim to help develop the
country scientifically.

Only certain of the more interesting resnlts are included;
however those interested in other aspects or topics not published in
the Report, may submit enquiries to the Department which will try
its best to give satisfaction.

Dr. Charng Ratanarat

Director-General

Department of Science
Ministry of Industry
December 1950.
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STAFF
1948

Dir ector-Gen eral Dr. Char ng R at an nr at , Dr. phil. nnt.
(magna cum laude)

OFFICE OF THE SECRETARY OF THE DEPARTMENT

Secretary

Head of Section
Assistan t
Assietant
Assistant

Librarian
Assistant

f?ead of Section
Assistan t
Assistant

Head of Section
Assistant ahemi s:
Ass istan t ahemist

Singto Rat anukasikar a

Correspondence Section

Ong Thadasih
'l'atiya Lacler tp ol
Swasdi Komalapelin
Rambhai Suva kar a

library Section

Miss Proesir i Bhekanundhana, B.A .
Mrs. Or a-Aree Sriamphai, Dip.

Chern.

Accounts Section

Sir i Chuv idh ya, E.S.C.

Mani Nutam an
Aree Lohaj ala

Stores Section

Siri Suvanpathma
Miss Su ma lee Namankal akul, B.Se.
Mrs. Subann e Buachar oon. Dip

Che rn.

SCHOOL OF PRACTICAL CHEMISTRY

Director

Assistant Director

Dr. Oharns Ratanarat, Dr. phil nat.
(magna cum laude)

Pue Rochanapurananda,
B.S. (Ohem.), Dip. Ind. Ohem-
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Senior Chemist
Assistant Chemist
Assistant Chemist

Senior Chemist

Chemist
Chemist
Assistant Chemist

Chemist
Assistant Chemist
Assistant Chemist

Chemist
Assistant Chemist

Assistant Chemist
Assistant Chemist

Chemist

Assistant Chemist
Assistant Chemist

Chemist
Assistant Ohemist

Sangar Sharasnvarna, C.D.A. (Hons.)
Mrs . Pathum Therawatana, B.Se.
Miss Kamolawan Krishnachuda,

Dip. Ohern.

DIVISION OF CHEMISTRY

Luang Viehien Dhatukarn, L.es So.
I.C.

Forensic Chemistry Section

Prem Baniipol, B.Se.
Bumpen Savavasu, B.Se.
Kehit Rankhavasi. Dip. Chern.

Metallurgy Section

Vongse Naewbanij, A.A.
Sompule Suyasinto, Dip. Chern.
Lert Sahassananda, Dip. Chern.

Opium Dross Control Section

Surin Miliudalekha, Dip. Pharm.
Miss Bungtavan Bunnag, B.S.

(Pharm.)
Chamnong Pugglanandana
Ohinda Bunyamit, Dip. Chern.

Water Analysis Section

Pravat Isarankur a Na Ayudhya.
Dip. Ed.

Miss Sam-Aug Binghadeja, B.Se.
Mrs. Tiraporn Vongsratana. Dip.

Chern.

Fuel Section

Banbota Budhikam, B.S. (Ohem.)
Chong Bunnag
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Assistant Chemist
Assistant Chemist

Assistant Ohemist
Assistant Oh~mist
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General Analysis Section
Miss Priya Chandravekin, B.Se.
Chalad Virayodhin
Oharungchantana Phalajivin, B.S.

(Pharrn.)

Sangob Bunyakiatti, B.S. (Pharm.)
Tekaryu Jinanavin, Dip. Che rn.

DIVISION OF INDUSTRIAL CHEMISTRY
Senior Chemist

Chemist
Chemist
Assistant Chem ist

Assistant Chemist

Assistant Chem ist
Assistant Chemist

Ohemist
Uhemist

Chemist
Chemist
Assistant Ohemist

Assistant Ohemist
Assistant Ohemist
Assistant Ohemist

Yos Bunnag, B.Se., M.Sc., A.R.C.S.,
D.LC.

Mr s. Anu Osathanonda, B.S. (Bot.)
'Mrs. Snith Subsaeng, B.Se.
Boonyiam Meesuk, B.A. (Ist. class

Hons.), M.A., Dip. Chern, Eng.
Riddhi Subhanka, B.Sc, Bv Ohem,

Eng.. M.S. (Ohern, Eng.)
Mrs. Vilai Devakul
Miss Soodchai Dharmacharoen

Ceramics Section
Manoon Prachankadee, Se.B. Ohern.
Mrs. Bunlom Tevayananda, B.Sc.

Food Section
'Mrs. Phannipa Paenpatana, B.Se.
M.L. Anong Nila-Ubol, B.Se.
Miss Ratsamiepen Siribaed Bi-

suddhi, B.S.E.
Mrs. Vir-ada Thisyamondala
Puan Proysuwana, Dip. Chern.
Nimit Verabandha, Dip. Ohem,

Alcohol and Alcoholic Beverages Section

Assistant 0 hemiat
Assistant Ohemist
Assistant 0 hemist

Miss Yiengvibhe, Kanakakara, B.Se.
N arong Eum-Udom, Dip. Chern.
Ohamras Snkrangsan, Dip. Chem.
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Ores and Rocks Section

Chemist
Assistant Chemist
Assistant Chemist
Assistant Chem ist

Assistant Chemist

Mr S. Sakuntala Bh odhiprasat, B.Sc.
"Miss Viyada Bnnyar-yun, B.Se.
Klow D eidamrong, Dip. Chern.
Mi ss Poonsab Paulpuntin, Dip.

Chern.
Udom Sookkham, Dip. Che rn.

S enior Chemist

DIVISION OF INDUSTRIAL RESEARCH

N ara Boon-Long, n.se., M.Sc.

Physics Section

Assistant Chemist
Assistant Chemist

Lau Lauhabandhu, Dip. Ed.
Miss Suradee Bupavssa, B.Sc.

Assistant

Testing Strength of Materials Section

Vacant

Workshop Section

Chemist
Assistant Chemist
Assistant Chem ist

P arI Na Pombejra, B·Sc.
Vichira Sakoramon k ala , Dip. Chern.
Yotaka Hinsheranandana, Dip.

Chern.

Investigation of Industrial Processes Section

Chemist

Chemist

Chemist
Assistant Chemist
As sistant Chemist
Assistant 0 hemist

Assistant 0 hemist

Mrs. Rabieb Prachankadee, B.Sc.,

M.Sc.
Ch oo- Sakr Vijierajote, Dip. Ed ..

B.S. (Ind. Chern.)
Mrs. Nidnoi Such ar i ta kul , B. se.
Amara Prachankadee
Sasi Boonyamauop, B.Se.
Miss Supis Dabbhavimala, B.Se .,

Dip. Ed.
Miss Chirada Ohnnanonda, Dip.

Ohem,
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STAFF CHANGES AND MOVEMENTS
Appointments

1. Riddhi Sub hanka, B.Se., B. Ohern . Eng., M.S. (Chern. Eng.)
May 19, 1947
Assis tant Chemist
Division of Industrial Chemistry

2. Boonyiam Meesuk, M.S. (Lst . Class Hons.), M.A., Dip. Chern. Eng.
Novembe r 24, 1947
Assist ant Chemist
Division of Industrial Ch emist r y

3. Miss Suma lee Namankalakul, B.Sc.
October 4, 1948
Assistan t Chemist
Stores Section
Office of the Secr et ar y of the De­
partment

4. Miss Supis Dabbhavimala, B.Sc., Dip. Ed.

October 1, 1948
Investigation of Industrial Processes
Section
Division of Industrial Research

Death

Samroeng Vimuktanandaua, B.S. (Ohem.)
March 2,1948
Chemist
Water Analysis Section
Division of Chemistry

Officials who went to study abroad

ParI Na Pombejra, B.Sc. May 26,1947
Chemist
Workshop Section
Division of Industrial Research
w ent to study at his own expenses
on the Technology of distillation at
Joseph E. Seagram & Son Inc. and
Chemical Engineering at Wisconsin
University, U.S.A.; approval by the
Civil Commission.
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1. Dr. Ohar ng Ratanarat

2. Yos Bunnag

3. Pue Rochanapurananda

Speciai Duties
Chairman of the Committee for the
Examination of Industrial Trainees,
Tobacco Factory.
Chairman of th e Committe e for Im­
provement of the Thai Paper Eac­
tory, Kanchan aburi.

Member and Representative of the
Department to rev iew the Public
Health Regulations in accordance
with the Food Act of 1941.
Member of the Committee for In­
vestigation and Improvement of
Alcoholie Liquor Production Met­
hods, Bangyeekhan Distillery.
Member of tho Committee for In­
vestigation of the Department Per­
sonnel and to review the Depart­
ment Regulations.
Member of the Committe e for the
Improvement of the Thai Rubber
Factory.
Special Lecturer at tho Faculty of
Pharmacy, University of Medical
Science.

Member and Secretary of the Com.
mittee for Investigation of the
Department Personnel and to re­
view the Department Regulations.
~ember and representative of the
Department of the Infested Rice
Export Committee.
Member and Secretary of the Com­
mittee for the Examination of In­
dustrial Trainees, Tobacco Factory.
Member of the Committ ee for Im­
provement of the Thai Paper Fac­
tory, Kanchanaburi.
Science Lecturer at Mahamongkut.
Rajavithayalai, Educational Insti­
tute.
Editor of she Industrial Magazine.
Editor of the Thai Sianca Bulletin.
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4. Manoon Prachankadee Special Lecturer in Ceramics in the
Chemical Engineering Course, Fac­
ulty of Engineering, Chulalongkorn
University.

5. Boonyiam Meesuk Member of the Committee for Im­
provement of the Thai Paper Fac­
tory, Kanchanaburi.

6. Riddhi Snbhanka Member of the Committee for In­
vestigation and Improvement of
Alcoholic Liquor Production Me­
thods, Bangyeekhan Distillery.

7. Ohco-Bakr Vijierajote Special Lectnrer in Tanning in
Ch emical Engineering Course, Fac­
ulty of Engineering, Chulalongkor n
University.
Lecturer in Animals Hides and
Leather at the Military Quarter­
Master Scbool.

8. Chinda Bunyamit Was loaned to the Governm£'nt
Purchasing Bureau until September
9.1!l48.

Official Tours in the Country
1. Manoon Prachankadee

2. Manoon l'rachankadee
Vonsee Naewbanij
Tekaryu J inanavin
Sompule Suyasinto
Kchit Sankavasi
Nimit Verabandha

3. Vongse N aewbnnii

4. Klow Dejdamrong

made a survey of raw materials for
ceramics industry in Nakorn Naryok
and Prachinburi during December
1-6, 1947.
made a survey of raw materials for
the ceramics industry and localities
of springs in Larnpang, Ohiengrai,
Ohiengmat, Lamphnn, Maehongson,
Prae, Nan, during March 31-May
19,1948.
accompanied the Director-General
of Mines Department for special
duty on Metals and Ores to the
Sonthern provinces during March
13-23,1947.
made a survey of the Mayow Oil
SOurces with Captain Prayura Phin­
sawaddi R.N. representative of the
Royal Navy, in Prae, Lampang,
Chiengrui, Lamphun and Chieasma!
during April 27-May 14; 1947.
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GENERAL REVIEW
At present, the work of the Department can be devided in to

three general functions , namely:
(1) routine analysis of samples of goods submitted by

other Gover nmen tal agencies and the public,
(:! ) promotion and improvement of nut.ional industrial

works both privately owned and government owned,
and

(3) study and r es earch in scie n tific fields, concerning
raw materials and chemical processes.

In the first ca tegor y, the amount of w ork achi eved depended
Solely on the volume of samples submitt ed by various age ncies, and
this increased ~re atly as the coun t r y progressed industrially. In the
promotion and improvement of industrial plants, the Department gave
technical assistance and advice to var-ious companies with good r esults
and al so set up a separate service for certificat ion of locally manufac­
tured products to encourage the public to use good locally made
products. Re gardina research on chemical processes, not much has
b een done. work in this field b eing largely hindered by lack of space
and insufficient appropriations to carryon such w ork. However at
the present stage, a broad stuljy of the raw materials available within
the country has been made and when w e move to our n ew site at
Phya Thai we h ope that this work will be continued.

The number of samples submitted during t his period totall ed
5.860, being 2,464 in 1 ~.:l7 and 2.8 96 in 1948. showing an increase of
about 1000 samples over the last period.

The Library made a good start in r ecover i nz from the effects
of the War. The nnmber s of books received have increased greatly,
chiefly thrrmgh t.he aid and kindness of the Rockefeller Foundation via
the United States Information Ser vice, and th e American Book Center
for War Devastated Librari es Inc. via the Ministr y of Education. The
number of readers who took advantage of the Library also increaed
markedly.

In 1947 there were 17 graduates. and in 1')1." . 1a graduates
from the school of P ractical Chemistry. The School will admit a new
group of students in 1949.
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The maj ority of the work in the Division of Chemistry was
of routin e nature. During this period the Opium Dross Section devised
a method of t esting by wh ich the Government's opium cou ld be
distinguished from ot her opium. Some of the w ork in the Fo rensi c
Chemist ry Section was transferr ed to the Division of Pharmacy,
Medical Science Department, in accordance with the agreement made
between the "Min ist r y of Industry and the Ministry of Public Health.
The analy sis of blood stains and Semen stains and the ex ami nat ion of
tir e-ar ms and and documents st ill r emained with the Section. while
the an aly sis of m edicine and medicinal plants was transferred. The
fne l Section det er min ed t h e ca lorific va lues of 22 samples of wood.

In the Division of Industria l Chemistry, the Ceramics
Section made an extens ive analysis of raw materials used in ceramics
such as kaolin. sand, Quartz. limestone, dolomit e. fe lspar, and soapstone.
The Food Section carried out studies on th e Preservation of rice fro m
h ugs, a qui ck process in th e preparation of fi sh sauce, and the p reser ­
va t ion of fruits . The Alc oholic Beverage Section made a study on
fer mentation and analysed samples of whiskey made loca lly.

In t he Division of Industrial Research, several interesting
topics were investigated su ch as the hydrogenation of oils, the pre­
paration of glue for affixing exc ise stamps on cellophane , the determi na ­
tion of Vit amin C in various fr uit s, the preparation of barium sulphate
01' us e in hospitals an d the preparation of ammonia solution for use in
the Department.

Furthermore, the Department helped train many other officials
from var ious department. in different b ranches of practical science,
3n(1 als o during this period showed many visit ors ar ound the Depart­
ment.

THE LIBRARY

No. of No. of
Volumes Volumes

1947 1948

2709 2820
2500 2679
871 1044

3205 2679

51 40

L Scientific books
2. Scientific publications
3. Rcientific journals

(bound volumes)
4. Scientifi c journals

(unbound volumes)
5. Scientific journals

(newly r eceived)

Dur ing this per iod the Library possessed books and publica
tions as listed below:

Items
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In addition to journals procured by direct subscription, many
other jour nals were donated by various foreign organizations: in
1947,283 journals by the Rockefeller Foundation through the U.S.
Information service, and 66 journals by the U.S. Government through
the Ministry of Education; in 1948, 1 journal by the French Legation,
and 609 journals by the American Book Center for War Devastated
Libraries Inc. , through the Ministry of Education.

The Department published several publications for general
distribution during this period namely: the 'I'hai Science Bulletin,
Department Report nos. 10, 11 and 12, and a pamphlet on ,. Lac".
Regarding the Thai Science Bulletin, 193 copies were sent to various
organizations in Europe, America, Australia and Asia, and 180 copies
were distributed locally; altogether a total of 373 copies was
circulated.

The Library appropriation for the y ear 194-7 was 12,000 baht
and for the year 1948, 11,500 baht. These wer e rather small sums
from which after the subscriptions for the journals were paid, only a
few new books could be purchased.

Persons not attached to the Department who made use of the
Library during this per iod, totall ed 676 persons, They were from the
following various governmental and non-governmental organizations:

Faculty of Pharmacy, University of Medical Sciences,
Division of Pharmacy, Department of Medical Sciences,
Department of Industrial Promotion,
Department of Agriculture,
University of Agriculture,
Department of Royal Highways,
Department of Fishery,
Government Distillery,
Department of Public Health,
Pharmaceutical Factory,
Naval General Laboratory,
Faculty of Veterinary, University of Medical Sciences,
Thai Naval Signal Section
Military Supplies Department,
Department of Finance,



it
Military ArSenal Department,

Naval Docks Department,

San Saduag Co., Ltd.,

'I'hnai Thong ce.. Ltd.,

Assia co., Ltd.

The number of books loaned out during this period totalled

2,959 volumes.

THE CERTIFICATION OF LOCALLY MANUFACTURED PRODUCTS
During 19<17-1948, 48 kinds of merchandise wer e sent in for

approval, only 37kinds wer e accepted for certification. The merchandise

approved during 1947-1948 is shown below:

1947 1948

MerChandisol Kindsl Certified 1 Not
cortified

2

1

6

1

1

1

12 I

2

1

1

Distilled
Water

Food

Soap

Liquid
Rubber
Cement

Cosmetics 12 I
8

3

3

1

2

3

13

2

3

Food

Soap

Distilled
Water

Cosmetics

Mosquito
Incense

IDisin­
fectant

1

1

1

1

Of the merchandise approved, 22 kinds were sent in by alien
companies and 15 kinds by Thai companies. From the preceding
statist.ics, it was evid ent that the number of companies interested in
sending their products for approval was far too few, and most of the
products submitted were not essent ial items for everyday life.
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Merchandise approved in 1947
1. Mali sod Hair Curlset
2. Orchid Hair Cur lset
:3 . Lavender Cre am
4. Mach erry Cr eam
5. Orchid Powder
6. Distilled Water of th e Che m is tr y Union Laboratory
7. 1.77 Hair T onic
8. Anna Cream
9. Anna Hair 'I'onic

10. 1.77 Baby Powder
11. Congka Hair Tonic
12. Oon gka Cre am
13. Rarnw ong Powder
] 4-. Ramwons Cr ea m
15. Phy an ag Distilled Water of. the Thai Distill ed Water

F actory, Dhonbur i

Merchandise approved in 1948
1. Li quid Cement of S. Dampit aksa
2. Malisod Hair Curlset
3. Orchid Hair Cur lset
4. L avender Cr eam
5. Macherry Cr eam
6. Orch id Powder
7. Distilled Water of th e Chem istry Union Lab orator y
8. D.N .T. Mosquito Incense of Nitespaij
9. Hair Tonic

10 . Glutinous-r-ice Flour
11. Rice Flour, Dhonbnri
12. Green Gram Flour
13. 1.77 Baby Powder
14. Arrowroot Flour , Dhonbur i
15. "Todlod" Flonr. Dhonburi
16. P r at uch ai Fish-soy
17. Anita Cr eam
18. Congka Hair 'l'onic
19. Congka Cream
20. Ramwong Powuer
21. Ramwong Cr eam
22. Chula Toilet So ap
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THE SCHOOL OF PRACTICAL CHEMISTRY
Af ter th e tempor a r y suspension of tho school dur in g the War,

it was re- opened on Novem ber 1. I ~H ;I . There we re no new admiss ion s
in 1946. The ~'ir st Yea r st udents graduat ed to th e Second Y ear Class
and the Second Year students received a further three-months
training in laborator y wor k. I n Se pte mber , U 47, 17 stude n ts gr aduated
from the Sch ool.

In 194,8, ther e was only one class held, namely t he Se cond
Year Class, and no n ow admissions were accepted. 'l'hirteen students
of this class gradua ted in Ma r ch , 1 94~. Those wh o faile d in the final
examinat ion r emained in the Second Year Class. commenc in g on
December 30, 194 5.

An amendment t o the school' s regulations was effected in
1948, in order to improve t he status of the Depar t me n t 's personnel.
Department officials who are graduates of Mathayom 6, or the Pre­
univer sity e. xa min at ion 0 1' its eq ui vale nt, and have been in th e ser vic e
for not less than 5 years, or those who h ave complet ed the course of
the school but failed in th e final examina tion , have the right to take
the flnal examination of the school when ever suc h all examin at ion is
held, and to r eceive i ts certificate. if snccssf'ul.

DIVISION OF CHEldISTRY
The following is a record of Some of the more interesting

work, done by the Division of Chemistry.

Opinm

In 1947 there w er e 368 samples of opium submitted for analy­
sis, comprising 63 samples of raw opium, 214 samples of cooked opium,
41 samples of mixed cooked opium, 4 samples of opium dross, and 46
samples of suspected harmful habit-forming drugs.

In 1948, 402 samples of opium w ere submit te d for analysis:
43 samples of r aw opium, 190 samples of cooked opium, 92 samp les of
mixed cooked opium, 11 sampless of opium dross, and 66 sampless of
suspected harmful habit-forming drugs. Most of the sampless w ere
sel)t in by th e Excise Department. In addition this section devised a
means to test whether opium, was official or not, th e m ethod of which
cannot be revealed h ere.
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In the third and fourth cases, mercury was found in old­
fashioned pills used for tr eating yaws. One case took place in
Nakhonsawan. On examinat ion, a pill weighing 0.393 gm. was
found to contain 0.088 15m. of mercury compound, or 22.360/ 0• The
other cas es happ en ed in Nakhonrajsima, a pill of 0.049 gill, con­
tained 0.012 15m. of mercury compou nd, or 25.770/0. The symptoms
in both cases wer e similar: pa in in stomach, sw elling of mouth and
gullet, burning of tongue and loss of teeth. It was believed that the
poisoning in both of these cases was not intentional but rather out of
ignorance.

In th e fifth case, salt of nitrit e was found in epsom salt. Epsom
salt was bought fr om a local drug store in Suphanbur i: after taking
the medicine for laxative purpose, four persons died immediately. On
analysis of the sample drug, 17.3°/0 of sodium nitrite was found.

In one case, a man in Rajburi died about 11 hours after taking
Khangphised whiskey of the Government Distillery. On examining the
viscera of the dec eased person, no general poison was found. A sample
of the whiskey was also received for analysis but the finding was
negative. The whiskey was also fed to rats for biological te sting, but
the rats did not di e and did not show any abnormal signs, accordingly
it was concluded that the victim di ed through other reasons.

In August of 19·17, the Department received two samples of
arrows suspected to carry a poisonous substance in the arrow-heads,
from the investigation-officers of Srisaked. On account of the insuffi­
ciency of th e amount of substance f or chemical analysis, the Department
asked the Division of Pharmacy to conduct biological testing. As 8

result. curare. a very strong plant poison. was found in both samples.

Druas and Medicinal Plants

Originally tho Department was also responsible for the

analysis Service of drugs and medicinal plants, But after the transfer
of the Phar macy Divi sion to the Ministry of Public Health. it was

consider-ed appropriate to drop this Service owing to lack of personnel
and equipment. Consequently, this service was officially transferred to
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the Department of Medica! Sci ence, Ministry of Public He alth as of

1~148. Ho wev er, the exa mination a nd unul ysi s of lir e -arms , bl ood st ains,

Sem en s tai ns, and docu m en ts st il l re rn a i ned wi th the D ep a I' tment .

'I'his ch a nge was al so r eported to the Min is tr y of I utcr io r ill or der t hat
various pro viuc iul o fficer s he nct ificd .

Torches

In March, I :II S, a cas e of ti re \\';\ ; rcpo rt c. l ill the Ch ak r uwud

pr ecinct. The police sus p 'd ed t ha t it wa s iut .mtionul. On e xami natio n

by the Dopurtrrn-ut.'s oHieials, it w us found t hat t he sto re- ro om

co n ta iu cd ub ou t 10,UOU b undl es ul to tches t iell t og e t h cl' . 'I' hese torches

Wer e made of Iibro us mater ials soaked ill Yung oil, an uns ut.uruted

uydrocarbon . T Ill: o il w as s im ila r t o) lil l s ~ l'd, b l,ill g al so a d r ying oil.

In a warm ami po orl y v cnt.ilu tcd room, spuntuucous combust ion could

occur , as e asily a:' j'ag ; souk ed w ith linseed oil. l t was thus ad vised

that in order t o avoid Iir« t he store- r oom shou ld be k ept clean awl

well ven tilated.

Milk

The followin g tab le shows the a n.rlys is of m ilk uud m ilk fo od

du ri n g this per iod.

._._---~._. -_..-..._--..------- - - - - -
N umb er of Sam ples

Item s
10-17 l~lI S--------- ,------

Reruarks

Sweetened Condensed Milk
f r om Department of

Customs

from Privat e Compan ies
Foreian ~lIilk

Local 111i lk

fr ail! D epar tment of
Public H ealth

unsweetened Conde nsed
Milk
[rom D epartment of

78~

7

HI '* un der s tan da r d:

1 sample

2

8** * under s tandar d :
2 sample"

**Local milk
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Items
Number of Samples

Remarks- ---_.._- - - --- -
1947 I I D48

Customs -r: 49;),J

from Privat e Cornpanins 1 t Foreign "fUk
Fresh Milk . )

. ~..
Powdered Milk

from Department of
Customs 4~ 44
from Department of
Public Health I - under stcndnr d

Milk Food
from Department of
Oustoms 1 -

Cream

I

4-

Total 201 196I
I

It will he noticed that most local milk is not up to standard
which is due primarily to the primitive and unsanitary condit ions of
the milking processes. If more care is taken in ke eping the locality
and containers clean. the quality could be improved som ewhat.
Fuels

. The analysis of fuels durin g this period is shown below.

Number of Samples

Items - . - - - -. . -- -_._--_ ._._._..-
I

1947
I

1948

Fuel oils 99 24 ILubricants 49 12

Solid fu els ( Coal, Coke. Charcoal. Wood, Torch) :~3 31

Shale 6 -
-

Total 187 67
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The analysis of a sample of coal (DK. 4 ;JX) submitted by the

Department of Mines is sh ow !' hr.low .

Locution of the RO I!l ' C O is U j(~ horrlo r o f Hnl'atthani, Nakhonsr i­

t ham ar ai an -I Krahi .

Calor i lie \'a ltl l ~ ( c; :.l o T' i e r, I ! ;r :mlln , ~ )

1\ . As r cor .ivvd

B. Moisture [I'eo

Moisture

Fixed em-bon

Volu tilo mu t te r

Sulphur

,1:121

;'124

1;'.70}1I

:m.or'1u

4L2°/o

Items

Frorn F :m a ll!.::, iro'm :\ m phul' Fr om H i ley Yo.l

Trail ;: l\[1l :I11g. Krahi T ran g

nr. :11 ''; ur. ~H ~ \ HI. ~l20

._- _ ._-- ---_._- - ---- - -_._- - - - -
Sp ecifi c gravity
@j 30°C. i.1 ~:I (; L ~~ !l ·:!:~ l. :~H ·1

Cal orific Valu e
(calorieslg ramme)

A. As recoiv-d : 7 ;, ~ lnt ·1R.') :~

B. Mo istur« fr ee ;;7;~f~ :; ~ ) q :! /iOOO

°/0',Moistur e 1 i ;R~ 1~ ) . I ~l 19.12
°/0 Fixed carbon :2 ~U2 :2 l.iH 21.87
°/pVol ati le mutter 12.;;2 47.0 7 48.87
°/0 Sulphur :> .:J,» 3.11 2.1 6

°/0 Ash , 1. :j .~ R.li:) 10.H
...-...._---

Calor£fic Value of Fire-Wood

'I' h e Fuel Sec tion unalysr-d 2:2 sam ples of fir e-w ood as shown

below.
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Vegetable OUs

In 1947, the Division of Chemistry analysed 149 samples of
vegetable oils and in 1948, 35 samples, Most of these samples were
coconut oil ; a few castor oil samples and one dehydrated castor oil were
made locally. The analysis of the dehydrated castor oil (Lab. No. BK.
518) was as follows:

Metals

Iodine value (Wijs)

Acid value (mg.KOH/gm.)

Specific gravity at 25" C.

110.1

12.8

U.%3

The analyses of matals during 1947 and 1948 were as

follows:

Items

Tin

Lead

Iron

Antimony, Copper, Zinc, :-lilver

Alloy

Alloy for making coins

Tutal

Number of Samples
. - --_ .._-~-_.-

1947 IH48

285 84

12 20

13 15

31 13

11 4

22 20

374 156

Compar in g the number of samples with that of the previous
per iod, it is Been that a much smaller number was submitted during
this per iod, especially tin samples.
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TVater
The water analysis data were as foll ows:

City Water Works

Chao Phya River

Sea Water

Miscellaneous

Number of Samples
Source --- - "- - ----- -

1947 1948

176 226

24 36

529

23 33

Total 223 824

The following table con t ains the an alyses of water fr om
var iou s provinces. They ar e expre ssed as parts per 100,000 ; hardness
is expressed as parts of CaCOs per 100,000. Oxygen consumed was
determin ed at a temperatur e of 100 'c., maintained for 10 minutes.



Av
er

ag
e

An
al

ys
es

of
Pr

ov
in

ci
al

Ci
ty

W
at

el
'

19
47

lI:
I

t-
=

-
-

~
-

~
-

-
-
-

'"
~
.

.

B
a

n
gk

o
k

C
it

y
w

at
er

su
p

p
ly

c
an

al

I
K

o.
3

F
il

te
r

H
o

u
se

:
ri

p
e

;
w

at
er

:D
ep

t.
of

,S
ci

en
c

e

~
~

~

0
~

..- ~
o

j

~
U

1
es

::::
m """

0
,.,

"
--

~ Z

S :~ ~ ... c ~ ~ z

a c ...c
:: """ ~ ~ ... s -= Z

;..
.

i:l .D Q
,

-::> >-
i

ee l» .d -+
" = >. <
:

n
il

n
il

.,
t;

2.
2

'
)
'f

)

l)
J

l2
n

il

ni
I

2.
1

n
il

p
H

v
al

u
e

E
le

ct
ri

ca
l

C
o

n
d

u
ct

iv
it

y
T

o
ta

l
So

li
d

s
Su

sp
en

d
ed

S
ol

id
"

D
is

so
lv

ed
So

li
d

s
T

ot
al

H
ur

tl
n

es
s

'I'
em

po
r m

y
11

'a
"u

u
es

s
P

er
m

an
e
n

t
H

ur
d

n
cs

s
C

hl
or

-i
de

s,
ex

pr
es

se
d

as
C

h
lo

ri
n

e
C

lr
lo

ri
d

es
,

ex
p

re
ss

ed
as

S
o

d
iu

m
C

h
lo

ri
d

e
()

x
y

g
c·n

C
on

su
ru

od
S

a
li

n
e

A
m

m
o

n
in

A
lb

u
m

in
oi

d
j

..m
m

o
n

ia
N

it
ra

re
s,

ex
p

r-e
ss

e
d

as
N

ir
ro

ge
n

N
it

ri
te

s
L

os
s

on
Ig

n
it

io
n

I
1'

0n

6
.\

1

12
G 18

.\1
(i

.l
I'

!.
S

iU .t
.i

l
\,'.

~"\

(1
..'

\

l
.~

j

11
.5

11
(1

.1
)\

).
5

;

\1
.0

:2
7

II
.n

:2
8

(i
.\l

l
~
H 11

A
n

il
11

.-1 ;'.
5

.,
-

~
.,'.

,
1.

8
1I

.~

J,
il

0.
2;

)
\1.

(1
1I

:!
().

O
J.

1
·

11
.\1

1
~l

.'
I

-
I

I
-

-9
/

-
~

l'
-

-
I,

.~
I

i
.

.
/.

1
/.

_
i

.;
)

1
.;

1

B
li

,~
17
!J

IU
O

;\U
;-,

·u
;;

r·U
li

l
11

-
'1

-'
q

1'
)

"
<)

1.
'
1'

\"
'1

"
.:

1
('

_.
1

""
;'

1
.,

.
....'

.:
!

1:
.

...
..

.1
:

i
~}
'
~

~
i.J
u
.

,

n
il

70
..2

n
il

I
-

I
n

il
i

n
il

11
-

'"
-

1'
1

'J
I.)I

.J
I

.~
.,

'01
'

":
-;

,
.

,
.,

n
l

.
'.
'

~
._

''''
'

''-
t

o
,»

,u
I.

.J!.
•
l>

"
.

1
~

J
I

"
]

'
)

"
I.

.(.
I

..
.,

,)
a

.l
'

I
.I

.
I

1'
.

J:
"

.i
~

)"
1

'"
'.

i)

~1
"

I"
I
)

('
Ii

1"
9

1
')

'-
'I

~
"

.)
-,

"
.

.
0

.
.

/
i.:
I.

_
.~

_.,..
I.

d
.•

•

].
7

v
.t

1.
2

II
.;

)
1.

1
!

II
.\)

(
,

I
"

'"
I

)
.)

.
I

'
J

~
,

•
l.

X
I

.>
:t

.;)
:

i
.i
l

.
01

I
."_..

)
!

Il
.b

1.
,1

I;
jl

i.
;,i
I

\i
;.

li
.8

i
L

l
:

.L
O

1l
.;Z

.[
l

(J.
2:

1
;

Ii
.:

;;
11

.:>
:;1

li
.l

J!
r

11
.0

7
1l

.l
h

l;2
1n

.ll
]i

i
[0

.i
)\

l2
II

.U
ti

;
h

l;:
l!

:(1
.0

01
U.

U
Ji

\I
O.

d:
2U

jl"
:.O

U
!).

()
I·~

lu
.fi

ll
J

,n
.o

o;
')

O.
O

tI
IU

::
I:\

'±
'1l)

·O
lS

:1.
U2

:1
/l il

1I
1·

!
~1

1.
Ol

tj

~
~

I
-

0)

"'
"

;::
'"

.§
.t

n
il

n
il

n
il

.
n

il
1.

\)
1.

2
2.

;')
0.

8
I

1.
0

l
O
.~

tr
ac

es
n

il
ni

l
1

n
il

7.
0

14
0

15
.2 2.
5

12
.7 7.
1

5.
8

1
·) ,0

0.
7

1
.2

U
.2

1
o.

oo
s

0.
01

3
0.

0
12

n
il 1.
9

0.
02



Av
er

ag
e

An
al

ys
es

of
Pr

ov
ln

cl
al

Ci
ty

W
at

er
19

48

B
an

g
k

o
k

C
it

y
w

at
er

su
p

pl
y

ca
n

al

N
o

.3
F

il
te

r
H

:)
U

S
l'

P
ip

e
w

u
te

r
D

ep
t.

of
,S

ci
en

ce
'

c. :;..
. '" jj ::::: o ,l
'! :<
l

>
';

~
;.:

l

.3
j

ir
:

.
~

_:=
.;; .....

,-
<

c:
~

c
0

,l
'!

.:
~

"I
~

Z
~

.
~

~
;:l

:>
,

0

.:::
:

."
l

-
'

<
:l

...
'l
l ..--

>
-i

;>
-.

:::s
<

S if
]

.
I

--
-
-
-
-
-
-
',

-
-

p
H

v
al

u
e

7.
1

i.
U

I
7.

U
I7

.1
7.

2
ts

io
t

z.
o

7.
J

E
le

ct
ri

ca
l

C
on

du
c

ti
v

it
y

H
ill

l.i
,')

1
6
~
)

1;
\4

ti
6

)
,

'-
I

4;
\8

11
8

;3
~)

3
,L

',
)

T
o

ta
l

S
ol

id
s

:2
1.

.i
liL

t
14

.2
1'

).
0

3t
i.2

3
;
~
.
8

;)
7A

1
4

.~
30

.2
S

us
pf

cn
de

d
S

ol
id

s
L

d
n

il
n

il
--

0.
3

n
il

n
il

J
.~~

n
il

D
iE

so
lv

ed
S

o
li

d
s

],
')

1
13

.4
0

H
.2

]2
.4

;)
;)

.9
;-
))
::
).
~

;i7
A

13
.6

30
.4

T
o

ta
l

H
a
rd

n
es

s
/.

1
7.

2
7.

7
G

"
11

.2
27

.il
31

.7
7.

1
I

21
.4

..
J

T
em

p
o

ra
ry

H
ar

d
n

es
s

7
,i

6.
3

•
>

:
6.

2
13

.4
2t

i.
1

:.I
Ll

.;)
z.o

21
.4

o.
o

P
er

m
an

en
t

H
ar

d
n

es
s

(U
o.

s
1.

2
0.

1
0.

8
U

.9
d

..!
0.

*
n

il
C

hl
or

id
e'

s,
ex

p
re

ss
ed

as
C

h
lo

ri
n

e
l'
l

1.
3

1.
-1

0.
2

8.
5

2.
3

0
.6

0.
8

0.
6

u

C
h

lo
ri

d
es

,
ex

p
re

ss
ed

as
S

o
d

iu
m

C
h

lo
ri

tl
e

2.
1

2.
1

2.
3

0.
3

l±
.0

3.
8

1.
0

1.
3

1.
0

O
x

y
g

en
C

o
n

su
m

ed
0.

38
0.

21
0.

17
0.

18
0.

33
0.

06
0.

09
0.

21
0.

05
S

al
in

e
A

m
m

o
n

ia
0.

00
7

0.
00

4
0.

00
3

O.
OO

.!
O

.O
O

.!
0.

(lO
2

0.
00

2
O.

OO
.!

0.
00

5
A

lb
u

m
in

o
id

A
m

m
o

n
ia

0,
02

1
0.

01
0

0.
00

8
0.

01
5

0.
02

1
(J

.0
05

0.
()

06
0.

01
1

0.
00

7
N

it
ra

te
s,

ex
pr

-e
ss

ed
as

N
it

ro
g

en
0.

01
3

0.
01

0
0.

01
1

0.
01

3
0.

01
3

0.
00

5
0,

0]
2

0·
01

4
0.

00
5

N
it

ri
te

s
n

il
n

il
n

il
n

il
n

il
n

il
n

il
n

il
m

in
ut

e
tr

ac
es

L
os

s
on

Ig
n

it
io

n
3.

1
1.

9
1.

8
1.

8
2.

2
0.

9
1.

4
1.

9
0.

7
Ir

o
n

0.
2

n
il

m
in

u
te

0.
03

-
n

il
n

il
0.

01
n

il
tr

ac
es

S
od

iu
m

C
ar

b
o

n
at

e
n

il
n

il
n

il
0.

5
-

-
-

0.
5

6.
1
~



24:

The results of the analyses show that, compared with water of

other provinces, Bangkok Oity Water is the purest and most whole­

some. Nakon Sawan and Ayuthya water is slightly soft and turbid
due to insufficient sedim entation and coagulation. Water from Lopbnr i,

Nakou Pathom and Samndsakon, is hard, good for drinking but not

good for Some industrial purposes. Thos e of Nakon Rajsima and Pitsa­

nulok are slightly hard, containing salts of iron and Some nitrates

and chlorides, consequently they are corrosive to iron.
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DIVISION OF INDUSTRIAL CHEMISTRY

During the War years, w ork wa s not allot ed to different

divisions but rather pe r Ior med jointly owin g to tlhvd age of men and

equipmen t . N ow sin ce the aitn ation has cas ed up a li ttle, e:te ll d ivi sion

call again fun ction individually.

Ceram ics

The Ceramics Se ction made snr ve ys of many sources of raw

materials for th e product ion of ce r a mics, th e an alyses of whi ch ar e

shown in th e foll owing pages:
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Chemical

Loss
on SiOl! Ab03 Fe203 OaO :MgO Free K20 002

Lab. No. Items Igni- Silica
tion

010 010 010 010 010 0/0 010 010 010

-
BF.7 A Kaolin 4.28 68.42 123.10 1.95 0.90 0.28 - - -

B .. 3.75 68.82 22.50 1.90 1.20 0.51 - - -
0

"
3.07 75.51 17.65 2.05 0.80 0.42 - - -

D
"

3.02 76.62 14.70 2.20 2.30 0.51 - - -
BF.8 .. 9.20 60.02 25.85 2.70 11.10 0.58 26.00 - -

BF.9 Quartz 0.22 91.64 5.50 0.60 1.00 0.29 - I - -

BF.10 White 13.71 55.36 1.97 0.38 27.70 0.83 - - -
sand

I
nr.n Quartz 0.39 93.67 2.90 1.20 1.20 0.45 - - -
BF.12 Shell 23.13 6.23 1.30 0.30 67.05 1.66 - - -
BF.13 Granite 1.13 68.25 22.25 2.80 3.10 1.95 - - -
BF.14 Lime - 15.28 19.36 4.05 1.70 48.50 11.02 - - -

stone
BF.15 Dolo- 14.99 6.30 3.70 1.60 50.30 22.66 - - -

mite
BF.16A Feldspar 0.34 66.30 21.90 0.70 1.20 0.90 - 8.30 -

B " 1.21 66.84 22.05 0.80 1.30 1.08 - 6.40 -



Analysis

N~O Mn,P4 FeO

+
KllO

0/0

Total Total Vola­
chlo- sul- tile
ride phate mat-

t er

Mois­
ture Suitable

Locality Province for
making

Tambon J 01 buri Earthen
Had-yao ware

-I -

Had-So

Katum­
prong

Satta­
heep

Bangla­
mung,

Satta­
h eep

Kaobejr
Satta-

heep

Sea
Beach,
Satta-
heep

Kao­
Sammuk

t'

Ang­
Sila

Sichang

..
Kao­
Prabart..

"

"

t'

.,

..

.,

..
"
"
..
t,

"

"

..

..

"

"

Porce­
lain

Earthen
ware

"
Enamel

Stone­
ware

Glaze
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Chemical

Loss
on 8i02 AhO;l F "20:. CaO MgO Free K20 CO2

Lab. No. Item s
Ig n i - Silica
t ion

(I/ O o/u 0/0 % 0/0 o 010 0/0 0/0

TI H. ~1 1 1 IKaOl in- 13.42 ! G.84 ~ 5 . 80 0.0 7 1.10 1.99 - - -
Ii k r-d
subs-
t an ce

BH .912A Ku o l in 11.27 51.50 :12.00 2..\0 i.ns 1.15 - - -

B
"

12.2i-j 46.41 :\5.7:) 2.30 1.00 13.23 - - -

BH.913
"

11.05 52.05 30 .30 2.85 1.90 1.39 - - -

Ell. 91·! Quart- 4.12 83.62 6. 95 1.70 1.so 1.68 - - -
zi te

BG. 784 Kaolin 4.]2 6 ~j. 74 22.50 1.90 0.80 0.68 - - -

BG. 7S;") .. 6.53 ti8.58 20.10 3.50 0.60 0.61 - - -

BG. 786
"

2.75 7:3.57 20.7Ll 1.30 1.40 0.22 - - -

BJ . 973 Do lo- - 0.82 0.2,') UW 32.70 18.65 - - 46.U4
mi te
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Analysis

n

'rotal Total Vola-
Na~O M u304 1<'eO chlo- sul- t ile Mois-

Suitable-+ ride ph ate mat - ture
Loca lity Provin ce for

K20 te r making
iJ /o 010 0/0 010 0J0 0/0 010

- - - - - - - Kao Nakon Refrac-
Changok Na yok tor y

- - - - - - - Ta mbon Prach in- Ear the n
Nongyai buri war e or

Refrac-
tory

- - - - - - - " " "
- - - - - - - 'I'ambo n t,

"Par kple e

- - - - - - - KaoE-To " Earthen
w ar e

- - - - - - - Kao Chanda-
"Ph adan g, buri

Amphur
Tamai

- - - - - - - Tambon
"

E ar the
P anglad , ware or
Amphu r Refrac-
Tamai t ory

- - - - - - - 'I'am bon Ra-yong Pores-
Ban -n a, lain
Amphur
Grang

- - - , - - - - Tambon J olburi
"- Tabo-

tonglang,

Sichang



30

Chemical

Loss
On Si0 2 A1203 Fc20a CaO MgO Free K20 CO2

Lab. No. It ems
Igni - Silica
tion

°/0 °/0 °/0 °10 0J0 °/0 0J0 0/° °/0

BF.633 Quartz 0.40 94.61 3.50 0.50 0.40 0.51 - - -
sand

BH.620 Kaolin 4.28 68.4·2 23.10 1.95 0.90 0.28 - - -

BH. 621 Kaolin 4.12 69.74 22.50 1.90 0.80 0.68 16.00 - -

BH.622 Kaolin 9.20 60.02 25.85 2.70 1.10 0.58 66.00 - -

BH. 623 White 41.74 1.13 nil traces 56.0 0.87 - - -
marble

H.624 Feldspar 0.82 66.29 19.22 0.77 1.01 - - 11.75 -
mixed
Quar tz

H.625 Quart- 0.78 93.26 4.25 1.42 0.65 - - - -
zite

H.626 Sili- 20.83 5.39 nil traces 32.4 0.83 - - -
ceous
Sinter

H.627 Manga- 14.6 11.9 - 33.5 - - - - -
nese

B

B

B

B



Analysis

31

Total To tal Vola-
Na 20 Mng04 FaO ch lo- sul- tile Mois- Suita-
+ r id e ph ate mat- tur e

Provi nce ble
K;JO ter Loca lity for

°/0 n 0/0 % °/0 °/0 °/0
making

- - - - - - - 'I'ambon Sn r adi- -
Bo-phud, Dhani
Amphnr
Samui

1.07 - - - - - - T ambon Joiburi -
Had-So.
Sa tta-
heep

0.26 - - - - - - Tambon .. -
Ta-Mai ,
Satta-
he ep

0.55 - - - - - - Tam bon .. -
Na Klua,
Amphur
Bangla-
mu ng

- - - - - - - Kao- Kanj ana- -
Phun bur i

- - - - - - - 'I'ambon Chien g- -
Bang- mai
buaban

- - - - - - - Sr i- Jolburi -
Raja

traces - - - - - - Amphur Su r ad i- -
Ohaiya Dhani-

- 29 .6 - - - - - Amphur Rayon g -
Gr ang
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Chemical

Loss
on Si03 A130~ 1<'e30 3 CaO MgO Free K20 CO2

I gni- Hilic a
Lab. N o. Items t ion

o 0/(1 0/0 0/0 o -t; 0/0_ or) oio

BH.628 Mang a- 13.0 11.7 - 26.0 - - - - -
n ese

BH .629 Quar t z 0.22 91.6-1 5.50 0.60 1 00 0.28 - nil -

RH. 766 F eld spar 1.21 66.84 22.05 0.80 1.30 1.08 - 6.40 -
BI. 479 Garn et ni l 41.2 18.0 - 1.8 5.5 - t ra ces -

BI. 480 Spinel ni l 2.8 56.2 - nil 17.~) - nil -

BI. 481 Feldspar 0.82 63.58 2;') .8 t mces t rac es nil - 9.7 -

BI. 482 Calcite 42.4 traces nil t ra ces 57.56 nil - - -

BI. 483 Calci te 43.4 n il nil t rac es 57.5 nil - - -

BI. 484 Ash- - - - - - - - 25.6'1 27.6
F irewood

RI.777 Quar tz 0 . ~4 98.8 traces traces traces traces - - -
sa nd

BI. 778 Cor un- 0.58 3.75 48.5fi 2.02 6.44 2.40 - - -
dum

BI. 779 Quartz 0.23 ~15 . 60 2.13 2.02 t races t ra ces - - -
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Analysis

eNa20 Mns04 FeO Total To tal Vola- Mois Suitabl
+ chlo- sul- t il e tnre

K20 ri de phate mat- Loca lity Pr ovince fo r mak
tel'

0/0 Ofo 0/0 0J0 % Ufo % ing

- 33.4 - - - - - Koll Rayoug -
Cram

- - - - - - - Kaobej r, J olbn r i -
Sa tta-
h eep

- - - - - - - - J olburi -
- - 33.3 - - - - Amphur Rayong -

Gr an g

- - 2:1.0 - - - - Amphur Ranch a- -
Bo-ploi nabur!

- - - - - - - Tambon N akor n -
Tadee Sridhum-

ara]u

- - - - - - - Kao-K ao Lopbu r i -
- - - - - - - Kao Lopbur i -

'I'u bquai

- - - 4.44 5.76 42.t - - - -

- - - - - - - Amphur Chanda- -
Mu a ng buri

- - - - - - - Tarnb on -
"Bang-

gaja,
Arnphur
Mu an g

- - - - - - - 'I'ambo n
" -.

N Ollgbau,
Amphur
Muang



Chemical

Loss Free
on SiO~ A120a Fe20 a CaO MgO Silica K20 CO2

Lab. No. Items I gni·
tion
0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0 0/0

B.J. 268 Kaolin 9..12 150.62 35 .10 0.90 2.10 1.01 - I- -
(fine)

B.J. 269 Ka oli n 8.72 51.27 34.80 1.00 2.30 0.94 - - -
(coar se)

B.J.272 Kao lin 13.33 -15·06 37.25 1.20/ 2.05 1.09 - - -I(fine)

B.J. 273 Kaolin 11.33 45.15 ))9.10 1.20 2.30 0.91 - - -

(coarse)

B.J. 270 Sand 7.10 59.58 28.70 1.00 2.00 0.80 - - -
fr om

Kaolin

BJ. 271 Sand 2.82 8;"). 94 8.1 0 1.30 1.30 0.54 - - -

from IKaolin

BJ .214 Whit e 0.39 91.21 3.15 1.00 280 1.45 - - -

sand

(u nder
ground

I /
5metres
deep)



Analysis
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Na~O Mna04 F eO Total Total Vola- :Mois-
_l.-

ch lo- sul- tile tur e Suita bleI

K:l0 r ide phate mat- Local i t y Province for
tel' making

0/0 % 0/0 0/0 0/0 0/0 0/a

0.85 - ,
- - - - o.99lAmPhu r Su r adr - -

Nasan Dhan i

0.97 - - - - - 5.85
" " -

ni l - - - - - 0.94 Am phur Nakorn I -
Sijol

Sr~dhama-

r aj

u il _. - - - - 1.0 9
" " -

- - - - - - 1.83 Ampbur Suradr- -

I I

N asan Dhani

- - - - - - 0.27 Amphur Nak orn -
Sij o] I sr~dhama.

r a j

- - - - - - 0.08
" " -

.



Uice

The Thai Rice Company Ltd. found th at , on stor age of ri ce
af t er the milling process, the r ice became infested afte r thr ee or four
months. Exper im ents with slaked l ime as a preser vat ive ha ve been
car r ied out. It was fo und that r ice mixed with 50/0 of lime could be
stored for over four y ea rs wi t hout any infest at ion. The Company
submitt ed the samples used in t he ir exper imen ts to t he Department
to determine whe th er the rice, tlLUS pr eserved, was harmful to the
human body.

As a r esult of its invcsci gat.iou, t he Fo od Sect ion reported
that if the lime pa r t icl es wer e first se parated from the rice gr ain s by
blowing air tho ug h it, followed by three or fo u r washings of r ice as
is the usual practice befor e cooking, no harm would be incurred.

1'0 study the problem f u r t her, t he Sect.ion t ested the rice
preserved in the a bove m anner on r a ts fo r a per iod of t wo months as
follo ws. 'I'he treated unblow u r ice was washe d t wice and cooked
Without pouring ou t t he water. This cooked ri ce in combina tion
with ground peas toge th er wit h lettuce, potato and cucumber was fed
to the rats. After a per iod of t wo months, t he rats fed on the above
diet w ere found to be in just us good heal th as the other rats fed on

ordinary rice.

Fis h Sauce

T he Food Section con ducted an exper im en t to find a quick
process for manuracture of Iish Sauce. In t he usu al me thod of manufac­
tur e, t he enzyme h ydroly sis or n a tu ral hydrolysis is employed
Which r eljuires a t lea st 8 months before comp le t ion . The :::lection
employ ed acid hydrolysis using hydrochloric acid as a hydrolysing
ag ent. Afte r t h e hydroly sis of the fish meal was comple te , the filtrat e
w as n eutralized by sodi um ca r bona te ; t he p rocess to ok about 15-20
hours to comple te . Tile fish sauce th us obtained w as compar able to
comme r cia l first grade sauce in flav our, but n ot in colour and odou r .

The results of analysis of the pr epar ed fish sa uce is shown

below :

Tot al solids 280 gm. per litre

Salt free ash 1.88 grn. " "
Total nitrogen 12.39 gm. " "
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Ammoniacal n itroge n 1.19 gm. pe r litre

Or ganic nitrogen 11.2 gm. .. ..
Formaldehyde nitrogen 0.896 gm. " t,
Phosphorus (P;lO,.) 1.0 gm . .. "
Sodium chloride 191.3 gm.

" ..
Calcium oxide 1.12 gm. .. "

The prepared sauce was controlled so that it contained onl y
;2()0/ 0 salt (as compared with commercial Sauce which con t ains 27-29% ) ,

thus lowering the percentage of total solids and salt fr ee ash .

Preseruaiicn vj Fvvd

Various kinds of Thai fruit wer e canned to determine their
keeping quality. .I!'r uits used in the experiments we re Pomolo, Rambu­
tan, Katorn, Lamood and Lamyai.

The peel ed Pomelo was cooked and put into a preserving jar,
filling it up to half its con t en ts. Three spoonfuls of sugar we re added
and mor e Pomelo was put in unt il the jar was full. Air was expelleh
from the jar by boiling it in water for;) minutes. The covel' was put
on but. its spr-ing fast ener was left unclamped. It was then cooked in
a pressure cooker for ;J(} minutes at 15 pounds pressure, after Which
it was taken out and tightly closed. 25"10-50% syr up can be used in
place of sugar if desir ed .

Rambutan, Kator 11, Lamood and Lamyai w ere preserved by
three different methods:

L The peeled £1' uit was put into a jar, boiling hot syr up
poured ove r it up to the brim, aud tile jar was then closed t ight ly,

2. The fruit was pr ecooked fo r 5 minutes, put in to a jar, tho
ail' expelled and then processed in a pressur e cooker after which tho
jar wa s closed tightly.

3. The peeled fruit was put into a ja r, filled with hot syrup,
air-expelled, and processed in the regular water bath used for expel­
ling the air .

Results showed. that the 13t method was best fo r preserving
Rsmbutan, but the 3rd method was also good. The 2nd and 3rd
methods were good for Katorn and the 2nd method was recommended

for Lamood while the 3rd method was best for Lamya i.



The recommended time for expelling the air and steriiization
was aa follows:

Sterilization
l\Iinutes

30
30
90·120
~O-120

Expelling air
Minutes

10
10
15
15

Rambutan
Lamood
Katorn
Lamyai

Fermentation

In their exper iments on th e cu ltur e of yeast, the Food Section
produced its own yeast for making bread. Aspergillus oryzae and
mucor or ric e-bran were also produced for the saccharification of rice
alcohol. Results obtained were promising.

Alcoholic Beverages

A great number of samples of alcoholic beverages were
submitted by the Excise Department for analysis. These samples
having been collected from various licensed manufacturers all over
the country. Routine analysis comprised the determination of the
percentage of alcohol, presence of poisonous subtances and harmful
habit forming dr ugs.,

In many samples, the actual percentage of alcohol was lower
than that labelled. But no poisonous substance was found in Bny of
the samples. The quality of the samples was much inferior to the
products of the Government Distillery.

The following is the analysis of the Ii Khang Phised' Blend
made by the Government Distillery. which was rumoured to contain
poisonous substance.

Sample No. BF. 177
29.10 °/0
0.016 0/0

Alcohol
Acidity (as acetic acid)
Sugar:

Reducing sugar (as invert sugar) traces
Sucrose 0.8419

Ester (as ethyl acetate) 0.02~

h~l~ ~OO

gm .!IOO cc.

gm./lOO co.

gm./IOO eo.



Solids

Ash

Aldehyde

Furfural

1.0068 gm./lOO cc.

0'004 gm./lOO co.

present

absent

39

Caramel present

Metallic poisons awl alkaloids absent

From this analysis, it was evident that the liquor in

question contained no poisonous subtances as -rumoured.

Sea Wat er

Mr. Smak Buravas, a Member of the Government Industrial

Investigation Committee, submitted samples of sea water and bittern
for analysis. need ed further research on sea water products. These
samples were taken from the Salt Cooperatives at 'I'ambon Khom
Amphur Muang Smutr Sakor n.

Sea Water

Na

K

Ca

Mg

CI'

80«"

COa"

BCOa'

Hr'

NaC! (calculated from total Na)

KCl (calculated from K)

CaCl2 (calculated from Ca)

MgOl2 (calculated from total
Mg & Ca after deducting
NaCI. KCl and CaCI2)

gm. per litre

10.3

0.2

0.4

1.3

19.0

2.7

nil

0.1

nil

26.3

0.4

1.1

2.9
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Total soluble matter, dried at 180°C. 35.0
Insoluble residue 5.2
Soluble Fe nil
Insoluble Fe 0.6

Bittern

Concentration
KCl
MgCb
MgS04

NaCI

2805' Baume
10 grn. per litre

88 gm." "
60 gm." "

180 gm." "

DIVISION OF INDUSTRIAL RESEARCH
Some of the more interesting subjects of r esearch performed

by the Division of Industrial Research are as follows :-

Hydrogenation of Oil«

Experiments on hydrogenation of oil were performed in order

to study property changes, problems involved in adapting process on

lar-z e scale manufacture, and the feasibility of making solid oils. The
oils studied were coconut oil. lard, olive oil, peanut oil, cotton seed oil,

soybean oil. castor oil. sesame oil. krabau oil (hydnocarpus) and fish

liver oil. Some of the changes in properties were: hi gher melting
point, decrease in odour, retardation of rancidity and lower iodine
value. The best catalyst, so far found, was nickel formate.

Oellophane Glue

The Division prepared a solution of glue to be applied to
excise stamps on cigarette- packages, as requested by the Thai Tobacco
Monopoly. The result was very satisfactory, because stamps thus
applied with the prepared glue could not be removed without destruc­
tion of the stamps.

V iiamin 0 in Thai Fruits
A joint expe r imen t was performed by th e Division with the

Food Section of the Division of Industrial Chemistry. to determine the
quantity of vitamin C in certain Thai fruits.

Vitamip C was calculated in milligrams of ascorbic acid per
100 ec. of fruit juice.
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Preparation of B arium S ulphate
The D ivi sion prepared 153.6 kil ograms (If Barium sulphate,

60 kilogr ams for Sir i r u] Hospital, and 93.G kilo grams for the Battery
and Paint Division of the Royal Thai Nav al Dockyards.

Li quid Ammonia
In add ition t o pr eparing Iiuqid ammonia for the use of the

Department, the Divi sion al so prepar ed 112 li tres of liquid ammonia
for the Faculty of Scie nce of the Chulalon gk orn University.

SCIENTIFIC LECTURES
To further scientific study a nd knowledge, the Department

continued the scie n ti fic lecture program or igina te d by Dr. 'I'oa
Labhanukrom. 5 lectures w ere delivered :-

1. Life on the Planets by M.L. Anong Nila-Ubol,
2. Columbium, Vit al Metal by Vougs e Naewbanij .
3. Cell ulose Industry by Boonyiam Meesuk.
4. New Elements by Riddhi Subha n ka.
5. Atomic Fission by Riddhi Subhan k a.

VISITORS AND TRAINEES
Prof. Alexander Wolsky, Principal Scie nt ific Officer of the

South-East Asia Regional Scientific Cooperation Office, UNESCO, whose
office was in India, visited the Departmen t on December 9, 1948. He
said that his office would be glad to assist Or cooperate with the
Department in any way it could.

Th e Department helped t rain four different groups of officials
from various Government agencies:

1. Two officers from the Signal Corps of th e Military Inspector
General Department, in the analysis of materials used in the manufac­
turer of flashlight batteries

2. Three officers from th e Militar Supplyy Department in the
analysis of food .

3. One officia l from the Government Distillery, in the analysis
of sugar and molasses.

4. One official from the Tannery Organization, in the pre­
paration of hide-glue.



ANALYSIS STATISTICS
(A) SOURCE CLASSIFICATION

Number of Samples

F rom Items

I1947 1948

Ministry of Defence Drinking wa ter,
Industrial water 4 9

Sea water 359 402

Fuel oil - 1

Lubricants - 7

Charcoal and Coal - ]

Blood stains 3 -

Documents 1 -
Internal organ 1 -
Metals 1 7

Ores - 4:

Chem icals 1 4

~'ood 1 -
Ear th , Rocks 24 24

Misc ellaneous 5

400 459

Ii nis try of Agriculture Drinkin g wat er ,
Industrial water - 1

Chemicals - [)

Food - 3
,

- 9

1\



,h

Number of Samples

From Items

Ministry of Comm un ica-
tiou Fuel oil

LUbricants

Charcoal and Coal

FuelS

Metals

Ore

Chemicals

Gum

1947

1

38

12

38

1

8

1

1

1948

5

12

2

23

7

99 49

Ministry of Finance Fule oils

Lubricants

Morphine or Opium
dross suspects

Other objects under
suspect

Metals

Ores

Chemicals

Opium

Opium dross

Vegetable oil

Alcoholic beverages

Food

71

3

34

1

16

9

2

299

1

1

29

181

7

58

36

13

11

293

9

1

16

184:



Number of Samples
Form Items

I1947 1948

Pharmaceut icals 2 5

Earth, Hock 1 1

Fabrics. Textiles 6 11

Fe r t ilizer - 1

Tob acco I -
Dy es 2 -
Paints - 6

Food colour 1 -

Colours 11 -
Misce llaneous 3 7

674 659

Mini stry of Economic Other obj ects under
Affairs suspect - -1

Chemicals - 2

Tannin - 1

- 7

Ministry of Interior Drinking water.
Industr ial w ater 127 162

Mineral water - 2

Blood stains 55 109

Fire-arms & Ammuni-
ti on 27 31

Morphine or Opium
dross suspects 2 13
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Number of Samples

1947 11948

1---- ··- - - - ·-ItemsFrom

Poison suspects

Internal organ

Other objects under
suspect

Chemicals

Vegetable oils

Gum, Para rubber

Paint

Ministry of Justice Document

Ministry of Public Health Drinking wate r ,
Industrial water

Blood stains

Morphine or Opium
dross suspects

Other objects under
suspect

Poison suspects

Chemicals

Non-aleoholic
beverages

Food

Pharmaceutical

Food colours

24 -
1 -

44 42

1 3

- 9

- 2

- 2

281 ~75

- 1

- 1

2~1 58

17 3

16 I 2

35 1

- 3

10 -

- (j

8 153

- 1

8 6

-
123 233



4:9

Number of Samples
From Items

I1947 1948

Mini str y of Industry Drinking water ,
Industr-ial water - 1

Miner al water 6 -
Charcoal and Coal - 5

Fuels - 3

Other obj ects under
suspect 1 -
Metal 1 -
Ores 104 25

Chemicals 20 47

Alcoholic beverages 91 218

Non- alcoholic
beverages 4 -
Food <) 7...
Earth, Rocks 29 29

Sh ellac, Seed lac 1 -
Soaps 3 -
Tannin - 2

Merchandise for
cer tification 22 26

Miscellaneous 14 4

298 367

Banks and Government Charcoal and Coal 1 -
Organizat.ions

22Fuel -
- Metal 1-

Gold - 1
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Number of Samples

From Items

1

1947 1948

Ores 3 -
Che mical 1 -

F ood - 3

Ink - 1

Misce llaneous 2 -

29 6

Bangkok Municipality Drinking water ,
Industrial wa ter 54 56

Poison SUSpects 1 -
Internal organ 1 -
Chemicals 10 2

66 58

Semi-official Companies Charcoal and Coal - 1
I

Metals 3 -

Or es 24 1

Food - 2

Earth, Rocks - 11

Miscellan eous 2 5

29 20

Public (Firms and
,

Drinking water,
Individuals) Industrial water 3 6

Sea water ' - 10

Fuel oil 2 7
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Number of Samples
From Items

\
1947 1948

Lubricants 11 1
Cha rcoal and Coal 3 8
Poison suspects - 1
Metals 293 87
Valuable metals 2 -
Ores 100 44
Chemicals 26 31
Opium 1 -
Edibl e oils. Fats 124 32
Vegetable oils 33 I 18
Alcoholic beverages 2 I -

I

Non-alcoholi c
beve rages 1 11
F ood 27 38
Animal feed 3 2
Phar maceu ticals 16 6
E ar t h, Rocks 5 12
Textile, Fabrics 1 4
Dama ged m er chandise 10 8
Shell ac, See d lac 250 137
F er tiliz er s - 5
Gum, Para rubber 3 11
Tobacco 1 I -I

Food colour - I 1
Soaps - G
Tannin 2 2
Miscell aneous 20 :'i

939 493

To tal 2.938 2,736



52
(B) KIND CLASISFICATION

Items
Number of Samples

1947 1948

Merchandise for certification

Water

Drinking water, Industrial water
Mineral water
Sea water

Fuels
Fuel oils

Lubrtcants

Charcoals and Coals

Miscellaneous
Other objects under suspect

Blood stains

Fire-arms and Ammunition

Morphine or Opium dross suspects

Poison suspects

Semen stains

Document

Internal organ
Miscellaneous

Metal
Valuable metals
Gold
Ores

Chemicals

OpiuDlS

Opium d-oss

22

217
G

359

96

52

16

75

27

53

24

1

3
81

352
2

241

79

300

1

26

293
2

412

15

13

19

13

112"

31

73

4

1

47
154

1
87

112'

293

9
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Number of Sampl es

Items

I} 1947 1948

Edible oils. Fats 124 32

Vegetable oils 34 28

Alcoho lic beverages 122 234

Non-alcoholic beverages 5 17

Food 219 390

Animal feed 3 2

Pharrnaceu tical ]S 12

Earth. Rocks 59 77

Textiles, l!'abrics 7 15

Damaged merch and ise 10 8

Shell ac. Seed lac 25] 137

Fertilizers - 6

Gum, Para rubber 4

I
13

Tobacco 2 -I

Dyes 2 -

Paints - 8

Food colours ~} 7

Colours 11 -
Soaps 3 6

Ink - 1

Tannin 2 5

Misc~l1aneous 46 21

2,938 2,736
==-=
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