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ABSTRACT 

P.l"oduction of Chromatographic Adsorbents 

DP I \"IE I 84 I oo6 I 11-02 

Purpose of the project is strengthening of the Standards and Reagents 

Section of the Institute of Drug ~ality Control , Hanoi , Vietnam in 

production of various grades of silica gel for colwm,thi.n and thick llQ'e:" 

chromatograpbies,GC and BPLC,and of mi.crocr,rstalline cellulose both in 

improved quality and increased quantity.'lbe duration of the activity is 

scheduled for tvo 3 weeks split missions. 

'lhe production of various grades silica gel has been demonstrated at 

both laboratoey bench and pilot plant levels as per availability of apparatus, 

chemicals and raw materials.h main objective to upscale the production 

of silica gel has been achieved. 

Four diff eren"; types of silica gels for thin llQ'er chromatograp~ were 

prepared and tested. 

An original method using potassium hydrogen sulphate has been demonstrated 

to enlarge pore size of silica gels. 

Methods for standardization and specification of the silica gels produced 

have been introduced. 

!be consultant recomended. a careful monitoring or ion exchange technology 

of silica gel production,preparation of high purity bind~rs for TLC 

chromatography and anal.Jsis of batch samples according to given criteria • 
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INTRODUCTION 

The Government of Vietnam,in accordance vi.th the Five Years 

Development Plan,attaches a great importance to the local production 

of"different types and grades of adsorbents for allowing relative Eelf

sufficiency and savingssearce.foreign currency.To achieve this goal, 

it is necessary to provide basic tools for production and testing of 

these adsorbents and to provide basic standards and reagents. 

The Institute of Drug Quality Control (IDQC) has been established 

in Hanoi in 1971,with a subunit in Ho Chi ~li.nh City.The main functions 
of the Institute are : 

- To control the quality of rnedicines,their intermediates 

raw materials with regard to their production. 

~ 

- To study various.methods of testing and standardizing the 

quality of dru~. 

- To produce various adsorbents,reference substances and 

analytical biocher.ti.cal reagents. 

- To disser.ri.nate scientific and technical information." . 

UNDP/UNIIX> is supervising a project the purpose of which is the 

strengthening of the standards and reagents ~ection or IDQC,to increase 

its services to the pharmaceutical industry1 to provide standards, 

reference substances,re~ents and adsorbents both in improved quality 

e.nd increased quantity to provincial drug quality control institutes, 

pharmaceutical factories and other public health related institutions. 

UNDP/UNIDO by way of inputs for this project is stren~thening the 

infrastructure facilities of the adflorbent production section for 

achieving its proposed outputs as follows : 

- Productio~ of various grades of silica gel for chromatozraphy 

Ccolur.m,thin and thick l~yer,GC,HPLC) 

- Production of silica eel for TLC vi.th fluorescent indicators. 

- Production of pre-coated silica gel pl~tes or sheets. 
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Procnction of large pore size s:i.lic:i gel for botl: GC and HPLC 

- Preparation of spherical particles of silica gel for·GPC,GC and HPLC 

- Preparation of inert silica gel for the use in GC and HPLC 

- Production of r.ti.crocrystalline cellulose and its derivatives. 

This Fi of the projec\ uaen fully imple:::ented should result 

in both a.~ increased production of silica eels and productio~ of new 

materials on its basis.The ail!IS proposed \-/ill facilitate efficient and 

ride coverage of quality as:.urance prograr.u:ies of many essential drugs 

in the country. 

TERHS OF ~IGE OF ?HE COHSULTA..1\'T 

Duties and activities of the consultant {expert) in the production 

of chromatographic adsorbents as indicated in the job description are : 

- Train counterpart staff in the production,quality improveoent 

and testing of adsorbents including TLC oaterial with fluorescent 

indicators. 

- Advise on processes and methods for the production of silica gel 

of large pore size for the use in GFC,GLC,BPLC. 

Advise on improver.ients and technolocies for the production 

of microcrystalline cellulose and its derivatives. 

Recommend processes and methods for increased production 

ot adsorbeL~s and introduction of additional ones. 

WORK ASSIGrJE:O TO THE CONSULTANT 

The consultant arrived at Hanoi on 22nd April 1990 ar.d was received 

by CTA of the project.The consultant r~ported to WQrk at the Institute 

ot Drug Quality Gontrol on 23rd April 1990 and vas briefed shortly by the 

CTA about the present status of the projec ~,main goals and facilities 

availabl- for his work. 
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~ the same day,the consultant vas officially welcomed by the staff 
-

members of the Institute includin& the National project-Di'rr.ctor.The 

modelal.ities regarding the ir:iplementation of various terr:is of reference 

of the consultant were discussed.Later on,the consultant was conducted 

by the HPD round the various departments of the Institute. 

ACTIVITIES OF THE CONSULTANT 

The consultant started il?llediately with his activities uhich were 

assigned to him according to the job description.However,most of its 

activity vas restricted to bench level due to insufficient quantity of 

soce basic raw ciaterials,cheai.cals and also due to non-availability of 

critical apparatus,which had been ordered a long time ago but were lost 

either in mail or have not arrived yet.Hovever,despite of these severe 

constrains~the consultant made the caximum efforts to demonstrate both 

methodology and techniques which should enable production of various 

types of silica gels used in chromatographic methods .Much more could 

have been done with the availability of all necessary chemicals and 

apparatus. 

A. PRODUCTIOO OF SILICA GEL 

In the past, silica gel was prepared by the reaction of water glass 

with acids.Using this method a solution of water glass was nixed with 

aqueous solutions of sulphuric or hydrochloric acids.Rarely,other acids~ 

e.g.acetic acid,phosphoric acid,formic acid,and nitric acid were used~too. 

The main factors influencin~ the quality of the product desired were 

besides the Si0
2 

concentration an~ temperature,the final acidity of sol 

which influenced considerably the phvii~.Chea:i..cal properties of the 

product (pore size,pore yolw:ie,specific surface area,etc. ).Thus pH values 

had to be regulated according to the needs for each type of silica gel. 

Hydrosol of silicic acid coagulated to hydrogJl followed by syneresis 

and a diluted solution of Na~o4 was excludeJ.The intermediate product 

was washed with a large quantities of water in order to separate 

Na
2
so4 from the gels.Various chemicals were added to elution water in order 

to influence secon~ pore size.The washed gel was dried,activated, 
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sieved and packed according to parameters required. 

The most recent production of silica gel applies· removal of sodiw:i 

from the water E;lass by the use of ion exchaneers.Advantage of this 

procedure is in obtaining a very pure homogeneous product with a 

prede.termined pore size ,which can be achieved by an ea.sy pH control 

of a ~ol. Low content of· salts enables to omit a very labo!'ious and time-. 
consuming washing of the gel,which is necessary in the case of r.ti.xing 

method of silica sel preparation ~y the use of acids and silicates 

soluble in water.The cation exchanger is regenerated easily by elution 

vi.th 5% aqueous solution of hydrochloric acid.Ion exchange technology 

has found a widespread a?plication all over the world and the naiu 

procedures of silica gel in the F.astern and Western countries are usin~ 

this a!Jproach. 

In the Institute of Drug Quality Control,Hanoi,Vietnam they have 

also developed a bench scale production of silica gel.The procedure is 

as follows: 

Water glass(2.5L ) with Si0
2 

content 28.5%,density 1.386 is ailuted 

vi.th water (12L> and aqueous amcionium hydroxide (0.5L) .The solution is 

deionized on a Wofatit :!CPS 200 column (12X94 cm) vi.th an elution rate 

0.75!/min.El.ution of silicic acid is conitored by pH iaeasure~e~t.When p.~ of 

the eluate reaches'6 elution of the column is terminated.Usually,15 L of 

silicic acid sol is collecte~ vi th pH- 3.Aqueous solutions of HI sodium 

hydr.>xide (1351111) and l~ anlllknium hydrogen carbonate (375 ml) are added to 

bring pH of the sol to neutral.The gel is aged for 24-)6 h and then dried 

at 110• for 2-3 days.Th~ silica gel prepared is milled,decit.n.ted and 

sieved.Using this procedure three types of silica gel were prepared: 

Silica gel s.K 
Silica gel S.K 

Silica gel S.K 

Particle size 5-40 µ..~ 

Particle size 40-100 JUt\ 

Particle size 100-160 ~h\. 

However, the mo3t ir.1p0rtant charateristics,i.e specific surface 

area,specific pore volu~,and average pore radius were not detercined. 

Because of the lack of apparatus,which would enable estimation 

of these important ·criteria, the expert proposed very simple methods for 

this purpose. 



Dm'W·IDlATION OF SPEX:IFIC SURFACE AREA 

Approxir.iate data useful at least for comparis6n··_ of various 

silica gels in routine tests,are based on titrations of a silica c;el 

suspension,using dilute sodium hydroxide solution,fro:n pR··:4io 9 at 25•c. 

There \10.S established a linear relation bet~een specific sur:~ce cire~ 

(BE:') of many silica gels and. th~ consw:tptio,.... of 0.1!~ sodiun hydroxide 

solutir:1. 

A sample of silica gel,e.g.l.5g :.s cri':?d at 3oo•c tor 2 h.Socium 

chloride (30G) is added to the veic~ed silica ~el sa.~le and t~e r 

volume is made up to 150 n1 with distilled water.The pH of the sus?ensio~ 

is b:-cUGht to 4 with dilute hydrochloric acid.O.U! Sodiw:i hydroxide 

solution is added slowly from t~e burette,stir?"inr; contit.ous::!_y,until 

pH 9 is reached.After each addition the attainment of a sensibility 

c:o!lStailt.pR is awaited.The specific surface area m
2
/g iE: calculated \:lith 

the help of the ecrpirical equation : 

Specific surface area 0=)2-x V - 25 Cm
2
/g) 

V=consumption of O.lM sodium hydroxide from pH 4 to 9,in ru. 

The following results were obtained: 
2 

~pecific surface area Cm /g ) 

Silica gel S.K. (5-40 _,..,"' ) 
Silica gel s.K. {4o-100p.t.t ) 

Silica gel S.K.{100-160)Jtt) 

)86 

455 
485 

The values are reproducible for different samples of one and the 

same silica gel.A special advantage of the method is that it can be 

applied also to plastic polysilicic acid gels,i .e pre-cursors of silica i;el. 

The values for the specific surface area of a plastic polysilicic acid 

gel and for the co:-reaponding xerogel can be closely similar. 

There is so far no final answer to the question how far agreement 

exists between the surface area values for silica gel obtained by the 

BET-method and by the titration method.The letter is nevertheless 

frequently used. 



-7-

DEI'Ull·ITUATION OF TnE SP:X:IFIC ?ORE VOLUI-!E 

A simple method for approximate deterr:ci.ru,tion of tne specific pore 

volume has been described.It is based on the observation that whereas 

driec,fine-grained silica gel is a mobile powder,the grains adhere to 

each other and cake when the pores have been filled with water. 

A sa.'J?le of silica gel is dried at 3oo•c for 2 h.l c of dried 

silica gel is titrated with water at one drop per l:li.nute,stirring 

continuously.After each addition,the nixture is left until the liquid 

is uniformly distributed a.~d the silica eel powder appears dry a~n.The 

approach of the endpoint is heralded by parts of the silica ~el powder 

adherins to the vessel wall.The end point is a visible cakinb together 

of the powder.The titration in ml per graJ:t silica gel saople corresponds 

to the ml pore volu.:ne per gram substance.The technique requires practice 

but is suitable for rapid cocparision of silica gel preparations 

The followi.n& results :were obtained : 
Specific pore voluoe (co3/g) 

0.37 Silica gel S.K.(5-40~) 

Silica gel S.K. (40-100,..,d•~ 

Silica gel S.K.(100-160ph\/ ) 

Dm'ERKINATION OF AV!:RAGE FORE RADIUS 

0.73 
0.79 

The average pore radius can be calculated approxioately by picturing 

the total mumber of pores as a single cylindrical pore from the figure. 
2 x specific pore volume V 

Average pore radius r = ~~~~~~~~~~~..._,,.~~ 
specific surface area 0 

The following results were obtained : 

Average pore radius ( h ~ 

Silica eel S.K. (5-40 j.c.'M. ) 2 

Silica gel S.K. (40-lOO~WI. ) 3.2 
Silica gel S.K. (100-16014W\ ) 3.25 

) 



Pr?CDUCTION O? SILICA G:;:L A: /.. P!LOI' P!XlT w:u. ---------- --------
The eA:ert :;-..:i.de calculations of the a·~-JU.'l.ts of Wofatit KPS 200 ion 

exchanger and water -;lass needed for an upscaleci :;roducticn of silica eel. 

With certain lirti.tations and absence of the pro?~r equipoent for bal.a.~cins 

optical condition.s,he p~o~~sed the followinG p~ocedure for a pilot ?la~t 

production of silica t;el. 

PROCEDURE 

? • 9 L of water glass (23.55"~ Si02,10.07,j Na20,d=l.3So) is diluted. 

with 44 L of water and 2 L of cu?1n1oniu.rn hydroxide to achieve"-' 5.7.; Si02 
concentration.The solution is deionized continuously on a colu::i..~ 

~ 

(20 x 110 cm) of Wofatit KPS 200 ion exchan~er (ion exchanse ca?acity 

2 mel:v · /ml)at a flo~ rate l\f 1 L/r:rl.n.Elution of silicic acid is r.ioni tared 

by pH l!leasurernents.When pH reaches th~ :alue of washing water,elution of 

the colur.in is term:Uiatdi.58L of silic acid sol is collected.pS of the 

solution is broucht to 6.3 by additio4 of lM ?Ia0H(464 ml) and lU; NH4Hco
3 

(1450 ml) .T!.e gel is ased for 36-48 h,dried at l~o·c for 2-3 days.The 

silica gel prepared is mlled,decanted and sieved. 

Because of shortage of time,the expert does not consider.all the 

parameters ci-ven to be optimal and they should be founr after the 

consultations with the expert by the staff members in a near future. 

This concerns mainly the optimum amount of water glass applied onto 

the ion exchanger column,flow rate.aonitoring of the silic acid in the 

eluate,determination of t~e Si0
2 

and Na20 contents in silicic acid sol, 

adjustmant of proper pH for gel forcation,etc.Nevertheless,using the above 

mentioned procedure1provided that all three ion exchange columns are in 

operation ,a daily production of silica gel is increased more than 9 times. 

Regeneration of ion exchan~e colw:ms is accomplished by 55; a~ueous 

solution of hydrochloric acid.All these operation can be d~ne within a 

one day cycle. 

PRODUCTIOH OF SILICA GEL FOR THIN LAYER CHROMATOGr..APHY 

For thin layer chromatography (TLC),silica gel with the particle 

size 5-40,41tl is frequently used.However,better separations are achieved with 
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narrower particle si~ distribution. 

7our basic types of silica gels for TLC could ~e producea at the 

Institute of Drug Quality Control in Hanoi: 

Silica gel S.K. {~O p.wv ) vithout addi H~!: 

Silica gel s.K.L254 {5-40 AM). tri.th fluoresce.nt indicator 

Silica gel S.K.G {5-40 ~r\\ ) with l~j of :;ypsun 

Silica gel S.K.G.L
2

,54 {5-4014',..) with ll°; of Q"SU."l a."l.d with fluorescent 

indicator 

Silica gel S.K.G is prepared by l!lixinc dry silica gel {5-40p,m ) 

1ri. th l~~ ( w/w ) of pure GYPSUE. 

Silica gel S.K.L~.54 is prepa.J:ed by mixing dry silica bel (5-40fMtt ) 

with ~.2-0.5J~ {w/w) of fluorescent indicator {F'luoreszenz-indicator 

F
254

,Herck,Dart!Stadt,W.Germany ). 

Silica gel S.K.G.1.
254 

is prepared by r.J.xin~ dry silica gel (5-40~"1 ) 
with ll"~ {w/w) of gypsur.i and 0.2-0.5 % (w/w ) of fluorescent indicator 

{F.luoreszenz-indicator r
254

,Merck1Darl!IStadt,W.Gerr.iany ) 

Fluorescent indicators are of inorganic.and orsa_riic origin. 

Frequently uced inorganic indicators are :zinc silicate,zinc 

cad"m:ium sulphide,calcium halophosphate NB~ White,etc. 

Organic fluorescent indicators : various pyrene derivatives; 

sodiwa salts of 3-hydroxypyrene-5,8,10-trisulphonic acid,3,5 dihydroxy

pyrene -8,10-disulphonic. acid,cyanine dyes (UV 36~.?·lixi.ng with organic 

fluorescent indicators is often impracticable.These substances are soluble 

in solvents of polarity appropriate for development and elution. 

PREPARATION OF TLC PLATES WITH ST~H AS THE BINDER 

Silica gel s.K or silica gel s.K.L254 are mixed with water to get 

a mixtt..re of the proper consistency .Starch is added in the weight of 

~ on the weight of dry silica gel.The slurry is heated on a water bath 

with vigorous stirring.At so•c,starch present in the slurry changes its 

,·iscosity properties.Slurry is becoming more viscous.Mixing is continued 
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for'\130 tin.After cooling,the visco'Si.ty of slurry sh<?u1d be suitable for 

ceating TLC plates.Plates are dried at room tecperature·or.at io5•c 
for 15 min. 

An alternative method is as follows. 

Materials : Silica gel (19g),starch (lg),fluorescent indicator (Fluoresze~ 

indicator F254 ,Merck ,Darmstadi,w.Germany ) (O.o6g). 

The material is mixed thoroughly in dry state.Water (36ml) is added 

and the slurry is heated on a water bath with stirring till it becomes 

more viscous.After cooling,water (2-7 ml) is added to get a mixture suitable 

for coating TLC plates.Plates are dried at room temperature or at l05•c 
(' 

for 15 l!li.n. 

Fa.ch batch of silica gel is controlled by the separalion of dyes 

Cazobenzene,dimethyl yellow,p-methoxy aoinobenzene,p-ami.nobenzene,sudan III) 
on thin layer. 

Silica gel produced should be of high purity • 
. 

Content of Fe o.o~ (0.01% on the average ) 

Residue of benzene extract 

Residue of ethanol extract 

pH of 5'}; aqueous extract 

o.o~ 

0.01 % 
6-7 

B- PREPARATION OF SILICA GELS WITH LARGE PORE SIZE 

All riethods used for the production of silica gels enable preparation 

of microporous materials,i.e of those having an average pore radius from 

3-12 nm.By the variation of such parameters as temperature,concentration 

of starting materials,aging period,etc.1 i'he size and distribution of pores 

can be changed only partially.Silica gel vi.th a large pore size is,thenfore1 

prepared by the modification of a microporous silica gel.Essentially,two 

methods of microporous silicaG eel modification are known.The first one is 

based on a hydrothermic principle,which involves action of water phase 

at temperatures i20-3oo•c and of corresponding vapour pressures.In this way, 

silica gels with the pore size in the range of 20.500 nm could be prepared. 

The latter method applies heating of silica gels in the presence of 
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inorganic salts at the temperatures above 400-7oo•c,As ~ ~norsa,nic salt 

Na
2
o can be used in the amount of 0.1-lct~ on the weight of silica eel. 

Also other inorganic salts as NaCl,CaC12,ZnC12,KC1,NH4F can be used as 

single additives or in combination.Silica gel is then heated with the 

aforementioned conpounds at 700-1200•c for 5h. 

A considerable drawback of all these oethods is a lone reaction 

time and very hi~h temperatures.In our experioents,we have used potasziun 

hydro~n sul!Jh.::i.te,uhichh!:tS a lower meltinc point 210•c and Gi•cs the so.."1e 

or even better results.Concentration and quanti t:· of potassiu.".1 ·:y::..·-, ·::::n 

sulph:ite solution ar.:> ·.~lected Hi th respect to '10 .... .:: •c-lur:ie of ct<l.!"tin~ 
f' 

material. 

Silica gcJ. (lOOcr) is mixed tho!"ou0h~.s m th an aqueous sol··-~ion of KJIS04, 

which was urepared by dissolvin~ 506 of KHS04in 50 ml of hot uater (95•c). 

After d!"yin~ 1 the material is heated at 7oo•c for 1 h.After cooli~~ it is 

poured.into water (500 ru.,so•c ) and is mixed for 30 r:ri.n,filtrated and the 

f S -2. iltrate is tested for the presence of o4 ions. Silica gel is finally 

dried at 12o•c. 

The following results were obtained : 

Silica gel S.K (5-40 jam ) 

Silica gel S.K ( 40-100 µl!I ) 

Silica gel S.K (100-160 jUlll ) 

Silica gel S.K (5-40.,um ) 

Silica gel S.K (4o-100µm ) 

Silica gel S.K (100-160 ,um ) 

2 Specific surface area (~ /g ) 

96.3 

160.6 

63.6 

Specific pore volume (cm3/g) 

o.58 

0.62 

o.66 
Avera5e pore radius (run) 

Silica gel S.K (5-40 ,wn ) 12.0 

Silica gel S.K (40-100 ,wn ) 7.2 

Silica gel S.K (100-160JWD ) 2.0.7 

By alterinc the amount of potassium ryd.rocen sulphate f'rom 30-8a'6 
(w/w) on the weight of silica gel,temperature from 600-soo•c,and time 

l-2h,various grades of silica gel can be prepared. 
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FUTURE NEEDS 

After successful completion of the project,this Institute vill haYe the 
basic infrastruc~ to take up various grades of silica gels which have to 

be imported at present. 

In order to achieve this oj~ctive,it is necessary that all three ion 
exchange columns are put in ~peration,optimal conditions for the production 

of silica gels are established and all necessary equipment is available. 

Standardization of specifications:based on the requirements of the country, 

t'be specifications-of the.product used should be standardized.It is the time of 

compiling a draft monograph of these specifications in consultation with , 

Department of Quality Control and other institutions. 

CONCllJSIONS AND RECO!H:NDATIONS 

'!'be production of variuos grades of silica gel for cbro11atography(column, 

thin and thick ~er,GC;HPLC )bas been demonstrated by the consultant at 

laboratory bench level and also at pilot plant level(production of silica 

gel itself )as per availability of apparatus,cbemical~,and rav, materials. 

!be upscaling actiYity could not be achieved in all ·~icipated directions 

because of del~ed shipment and nonavailability of some buic raw materials, 

cbemicals,glass apparatus needed in quantities for· carrying.out the assignment 

at the production leYel desired.'.l'be upscaling of these techniques and -metbodoloSJ 

at regular production level should normall:r take 1-2 montbs,after all equipments 

are in position dul;r installed. 

'!'be expert demonstrated production of silica gel from water glass b;r ion 

exchange technolo11 at a pilot plant leYel.Because of shortage of time,certain 
lilli. tations and absence of the proper equipment for balancing the optimal conditions 

the expert does not consider all parameters given to be optimal and they should 

be found by the staff members in a near future.Nevertheless,under the given 

conditions and provided that all three ion exchange columas are in operation, 

a daily production of silica gel ~ .3 increased more than 9 times in comparis:·on 

with the present :evel of production.!'rom the silica gel prepared,three main 

tractions should be produced according to the partical size : 

Silica gel with partical size 5-40JUm 

Silica gel " 4o-100 JUll 

Silica gel " -

• 
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For thin l.qer cm-o-tograpb,y,the expert proposes four basic tJ')>es of silica gel: 

_-Silica gel ( 5-'+0JUa } - Without additives 

-Silica gel ~5'+ (5-ltoJUa} - With fluorescent indicator 

-Silica gel G C5-lto ,ua} - Vi th 13 % of gypsu11 

-Silica gel ~.54 C 5-40"11l } - With 1~ of QP8W11 and with 0.2-0.~ 

of .fluorescent indicator • 

Preparation or all these silica gels has been demonstrated.!Uthermore,TU: 

plates were prepared from silica gel G and silica gel ~54.Preparation of TU: 

plates usi.n- starch as the binder was discussed in detail. 

An original method. has been demonstrated :ror the production of large pore 

size silica gel.For this p.irpose,an aqueous solution of potassium eydrogen 

sulphate is mixed with silica gel and heated at 6oO - 8o0°c for 1 - 2 h.By altering 

the amount of potPBSiWD hydrogen sulphate,temperature and ti• ,silica gels with 

various pore sizes can be prepared.In one experi~~w!µ.cb has been demonstrated, 

an average pore radius of silica gel samples could be enlarged by 6 times. 

Standardization and specifioation of the silica gels produced is of utmost 

importance.~e to nonavailability of the special eq~pment,th~ expert introduced 
sillple methods for the approximative estimations of .specific·aurface area,apecific 

pore vol1111e and average pore radius of the silica gels produced • . 
During the present aission,while demonstrating and pe~forwing above mentioned 

experiments,the consultant has obserYed certain deficiences,ke~ping in view the 

future demands of upscaled production of various grades of silica gel. 

'l'be conaultant therefore reco1111ends as follows. 

-To analyze each batch of water glass mainly for Si02 and Ma.20 content 

-To find the optimum amount of water glaea applied onto the ion exchange colWllll 

and to establish the optimum flow rate 
-To estimate Si0

2 
and Ma.20 concentrations in silicic acid sol. 

-'lo adjust pB of sol to a value optimal for the respective silica gel formation 

-To follow aging o' gel by pB monitoring 

-To follow changes in ailica gel structure in c:h7ing proceu 

For thin layer cbrou.tograp!Q' ('l'LC),the consultant recomenda: 

-To prepar~ apeum of a high purit1 

-'?o prepare water soluble etarch 

-'lo control each batch of eilica gel by ~e separation on '!IC 



-To purcbaae necessary equipment for coating TLC plates. 

-To ~ze silica gel for purity &" giYen in the text. 

-In order to produce silica gels vith various pore sizes,a potassium b1drogen sulphate 

•thod should be adapted to the l.oca1 requirements. 

-For standardization and specification of the silica gels produced,the necessary 

appratus should be available as soon as possible. 

-In order to increase a knowledge on silica gel chemistry the book Ra1ph K.Iler : 

'J,be Chemistry of silica, Volume I and II,Vile1 - Interscience Publication~New York 

-Ctdcht. :;ter - Brisb_ ·ane - Toronto, should be bought. 

-Mrs.~ Minh Nguyet is recommended to spend } months at the Institute of Chemistrr, 

Slovak Acade1111 of Sciences,Bratislava,Czechosl.aT~a vith the training progra1111e 

outlined in Annex II. 

'l'be expert acknowledges with sincere thanks : 

-'lhe continuous and fruitful co-operation received froa Prof.Doan Huy Khac,the . 
National Project Director and Director of the Institute of Drug QualitJ Control, 

Hanoi,and from Prof .K'l'D te Silva CTA of the project. 

-'l'be hard and useful work done 01 t~-. associated research workers le Minh Nguyet, 

Ninh Cong ~en,~ Kia loan ed assistance of Mr-s.Tran Lt Sung,llead of Standards 

and Reagents Section. 

-'!'be assistance received from the secretary and interpreter Miss l'bam 'lhu Lan. 

'1'be friendl7 welcome and kind gestures received from a11 staff members of the Institu1 
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UNITED NATIONS INDUSTRIAL DEVELOPMENT ORGANIZATION 

UNI DO 

PROJECT IN THE SOCIALIST REPUBLIC OF VIETtlA.'t 

JOB DESCRIPTION 
DP/VIE/8~/006/J.:1.-fYj 

02... 

Post tide E:lcpeR in the Production ot Chroaatograpbic Adsorbente 

Date required July 1989 

Duty sution Hanoi 
1 

Vietnam 

Annex I 

Purpose of project '1'be st.re:ngbentng or the Standards and Reagents Section or the. Insti t.ute 
ot Qualit,r Control to increase its aenicea to the pba?Ueeutical. 

-industr,r to pl"O'f'ide standards, ·rererence BUb8tances,rcagents and 
adsorbents both iD ~·quality and increased qaantit,. to 
prvrl.Dcial. drag quality control 1.nstitutea,pbanuceutical. tactor!ea 
and other public health related institutions. · 

Duties .A.a a aaber-ot 1Dtemat1onal expert.cs assigned to the Institute ot Dnig 
Quality ~trol,under the Chier Technical. Adviser and 1D collaboration 
with the llational ·Pn>ject Co-ordinator, counterpart atatt and other 
international. experts, the expert will be expected to_: .. 

- Train counterpart start in the production:quality 1.JlproTez!'9!1t 2nd 
testing ot adsorbents including tlc material with fiourescent indicators 

- Introduce technology tor the production or silica ·-gel· tor use in 
thin layer chrmatography without gypSWll 

• Advise on proceasee and aethods tor the production ot silica gel o! 
large pore size tor use in ~s cbroniatograptiy · 

- AdviH on iJnp:rOTeaaento and technologies tor the production or~ 
llicrocryatallue cellulose and its derivatives 

:... Recoimend processes and methods tor increased production or adsorbents 
and introduction or additional ones-

The expert is expected to prepare a final report settinc.out hie 
findings ~ rec~111111endations • 

Applications and communications regatding chis Job O~iption should be senc to: 

Ptoject Personnel Recruitment Section. lndusttill Operations Division 
UNIOO. VIENNA IN Tr~.' ~4 TIONAL CENTRE. P.O. Box 300, Vienna. Austria 
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