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l. PUii OF W<llK 

Meetings were held in the offices to study the problems with those in charge 
of each work area, after which the actual operations in the industrial plant and in 
the laboratory were observed, with special emphasis on the phases or points giving 
rise to the most conflict. 

lnforaation meetings were held periodically with the Chairaan. 

The following took part in the working meetings-:. Hr. Said M. Attyia, 
Kr. Fathy, Kr. Hany and engineers in charge of the mechanical and instruments 
workshop and Mrs. Eda, wo is in charge of the research laboratory for me thy i 
chloroacetate. Kr. Lotfi IChattab and Kr. Aly Taufik also took part in the 
information meetings. 

2. smms OP TIE PLAllT AT TIE BEGDlllDG OP TIE VISIT 

Dimethoate was being produced because demand for this product is strong at the 
present time. Moreover, during earlier attempts to produce malathion, the required 
quality and quantity standards had not been achieved. 

Although the quality of the dimethoate produced met the specifications, the 
quantity fell short of the required capacity. 

Study of the production 
widely from batch to batch; 
required for crystailization 
different reasons. 

3 • DDIETllO.UZ 

sheets indicated that the quantity obtained fluctuated 
dosing of intermediates was erratic; and the time 
was abnormally long. These things were happening for 

3.1. Mechanical and instrumentation problems 

The stirrer of the Rl-103 was obviously inadequate. rn order to improve its 
efficiency, I reconaaended that a second two-blade propeller should be installed on 
the same axis at one third the operating le1rel. In taking the preparatory steps 
for calculating the estimted increase in power, I realized that the stirrer was 
turning the wrong way. When the direction of rotation was changed so that the 
sr.irr"!r turned the right way, stirring efficiency increased and crystallization 
time was shortened. I still recoaaend installation of the new stirrer for cases 
where a larger volume is being stirred owing to addition of more ice (because of a 
failure in cooling) or to recycling of product because of a failure in centrifuging 
or some other defect. 

l'hE: MMA feed tube was also lengthened to the bottom in order tD prevent losses 
through vaporization, especially with the new stirrer. 

'l'he pH meter probe caused frequent problems because no good maintenance 
servict. was available in Alexandria. In O"Cder to avoid the risk of an inaccurate 
reading, and the cons~quent error in neutralization and loss of yield, I 
recoaMnded ttat samples should be taken manually and the pH determined externally 
using laboratory equipment, near the working area. In order to facilitate this 
work, I designed a simple device for the taking of samples by suction and gravity 
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emptying, which can be adjusted to a mouth of the reactor, in the place of the 
pH meter probe. Obviously, if the problem of maintenance of the probe is some day 
solved in a dependable way, using it would be more convenient. 

3.2. Technological review 

A detailed review was made of the process manual, with special emphasis on the 
points giving rise to most conflict. It was de1ll00strated that wen the 
instructions in the process manual are carefully followed, production is good, of 
course prwided that the equipment, instruments, power supply and raw materials are 
in line with project specifications. 

As a supplement to the precess manual, I prcwided some guidelines to correct 
minor deviations arising from poor practices and thereby to minimize possible 
losses. 

3.3. Control of production 

In th is matter, there are notable dE:fects that should be corrected, as 
indicated in point 10. I am referring to the plant's control laboutory, since the 
central analysis laboratory was not included in my visit. 

I studied the analytical results for the acid and sodium salt in respect of 
production for the month of March, and the values do not appear to be accurate, 
since the weights of sodium salt obtained give values exceeding 100 per cent 
theoretical, and this is impossible; therefore either the analysis is inaccurate 
or the weights are incorrect. 

I was assured that the fina.l analyses of dimethoate are correct, having been 
checked externally. Therefore, in practice, I recommend carefully neutralizing the 
acid with the required amount of sal soda, using exactly the amount of MECA and HMA 
indicated in the manual, proportionally distributed for each batch ot sodium salt 
obtained, and depending on the analytical result of the end pcoduct, adding small 
amounts of MECA and MMA alternately until the optillllm result is achieved. 

In the mean time, they should perfect their analytical techniques &nd check 
the results obtained. 

3.4. Results obtained 

The following data give " clear picture of the progress achieved: 

BXS 13/14 May, of acid, corr es ponding to 3 BXS diaethoate~ 1,620 kg. 

BXS 15/16 May, of acid, corr~ pondini~ to 3 BXS d:.methoate: 1,660 kg. 

* BXS 1/2 June, of 3Cid 1 corresponding to 3 BXS dime thoa te o;. 1,538 kg. 

BXS 3/4 June, of acid, corresponding t" 3 BXS dimethoate: 1,750 kg. 

BXS 5/ 6 June, of acid, corresponding to 3 BXS dime thoa te o;. 1,750 kg. 

**BXS 7/8 June, of acid, corresponding to 3 BXS dimethoate~ 1,700 kg. 

* There was a loss owing to overflowing during centrifuging. 

** Estimated mi.nirum value, since at my departure a batch remained in the 
drier. 



.. 

- 3 -

3.5. Increase in production 

lsmadye if= very interested in increasing its annual production of dimethoate 
and in fact is doing so by operating during the hot season of the year. I informed 
them of the precautions that they should take under their responsibility, 
especially during emptying of the centrifuges and filling of the drier, bearing in 
aind that the risk is less during the coolest hours of the day. 

They also told me that they are studying a project for expanding the plant in 

order to increase daily production. In I'll}' opinion, this would be feasible when the 
production level and the training of personnel have been improved. 

4. IWATBIOll 

4.1. Mechanical and services problems 

The DR-102 separating centrifuge does not meet the required flow 
specifications. This can be solved for the time being by separating the phases by 
gravity. The purpose of the separating centrifuge is to achieve efficient 
separation of phases speedily, leaving the organic phase with a mini11a.1m amount of 
water and thus minimizing the deterioration of the malathion. 

After inspecting the Rl-105 reactor, I recomended pointing the steam bubbling 
tube towards the stir vortex in order to improve the efficiency and homogenization 
of fluids. 

In reviewing the worksheets for previous ma lath ion production tests, I 
observed some anomalies that indicated defects in steam and vacuum during 
stripping. For this reason I arranged a dry rm of the Rl-105, and the outcome was 
that under ther111C>dynamic conditions appropriate for condensation of the steam 
injected, the a111C>unt of water condensing was very small, and the vacuum pump 
frequently stopped. I left specific instructions for repeating the dry run tests 
and ascertaining whether the steair and vacuum met project specifications, since it 
would otherwise be impossible to achieve production standards. 

4.2. Technological revi~ 

A detailed revision was carried out of the process 111anual, with special 
guidelines on gravity washing and phase separation ar.d details on operational 
techniques in the distillation an~ steam stripping phase, which requires great 
skill on the part of the operator, but Wiich, if adequate services are available, 
can give good results in three or four trials. Thus, it is very important to carry 
out dry run trials, reproducing process conditions, along the lines described in 
the previous section, before starting production. 

It should be borne in mind that although in the case of dimethoate, 
operational faults on the whole cause a reduction in product, but not in quality, 
in the cue of malathion, poor operation results not only in reduction in product 
but also in poorer quality of the end product obtained. 

4. 3. Production control 

As long as accuTate results cannot be obtained in determination of the acid 
produced in the first phate, it is recomended that exactly the amount of DEM 
indicated in the draft should be used and, if neceHary, the proportions should be 
balanced taking into account the final analysis of the pt'oduct obtained. However, 
this i.- impoH ible for the time being because the GL chromatograph needed for the 
final determination is out of order and cannot be used. 
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4. 4. Cone 1 us ion 

At the present time, it is not advisable to initiate production of malathion 
a.oing mainly to the defects observed in stea111 and vacuum and to the lack of a 
chromatograph. 

Once these problems have been solved 1 production can be started and should 
take place normally. especially since the experience obtained with the production 
of dimethoate will be very useful because, on the basis of the results obtained. we 
can now be sure that the acid produced is of very good quality. something "1ich is 
essential for nalathion production. 

5. METHYL CllLOIOACZTATE 

5 .1. Checking of the process in the laboratory 

On my arrival 1 I was informed that 1 in the research laboratory. a number of 
synthesis trials had i>een carried out to prove the feasibility of the draft from 
Aragonesas. The yields were low 1 around 85 per cent 1 as compared with the figure 
of 95 per cent given in the draft 1 and this caused them to have doubts about its 
validity. 

However. the reason for their low yields is simple: the process described in 
the draft is based on a classical Fischer esterification 1 but since the boiling 
point of methanol is lower than that of the ester/water azeotrope 1 part of the 
methanol always distills before reacting when standard laboratory equipment is used. 

This disadvantage is overcome in our draft by feeding the reaction premixture 
through the ~ottom of a pre-heated RE-202 reactor. 

In view of Ismadye's interest in verifying this 1 I provided them with precise 
instructions for reproducing these conditions in the laboratory. 

In subsequent trials. the yields increased to 93 per cent. 

5.2. Project feasibility study 

'Ihe technidans at lsmadye have prepared a feasibility study of HECA at 
different yield levels 1 which state~ that what is set forth in the draft appears to 
be economic for them, where yields exceed 83 per cent. 

There are other technologies for the production of KECA based on the use of 
super-heated methanol 1 but although they produce higher yields, the installations 
are e:irpensive and can only be amortized by means of high production levels. 

6. 1Uziil.D SODIUM SULPlll•,I 

This is the fora: required for the Egyptian m&"Lket, and it appears that 
producing it from the aqueous solution will not pose a major problem. Sa tis factory 
results have bet!n obtained in the laboratory, but in industrial-scale trials, an ' 
unacceptable black product was obtained. In my opinion, this itt due to ' 
contamination with iron. I provided technical informtion and reco1111iended further 
laboratory trials under conditions that could be industrially reproduced. 
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7. UW MATERIALS 

The quality specifications required by the draft must be complied with. 
Special attention should be paid to P2S5, since a change in its granulometry could 
affect the feed flow, in which case the speed cf the feed screw should be altered. 
The fumarate content in the ~~K should also be monitored. In this respect, I shall 
be sending them more detailed information. 

The volume of purchases and storage time are problems of logistics that they 
should solve themselves, in line with the delivery times of suppliers and their own 
manufacturing plans. Special attention should be paid to the storage of sensitive 
products such as P2S5, MKA, and in general all the raw materials should be stored 
under the conditions recomende.J by the supplier. 

These matters appear to be somewhat neglected, and practices should be 
improved, following the guidelines given by the draft and my specific 
recommendations in this connection. It should be borne in mind that product 
spillage not only affects the workers' health, but also encourages corrosion and 
deterioration of installations and structures. 

9. OTHER. PRODUCTS 

This plant is extremely versatile, and other products could be manufactured in 
it almost without additional investment. I recommended that lsmadye should carry 
out a market survey on insecticides in Egypt, and from among the resulting 
products, those should be selected \bich can best be adapted to the existing plant, 
beginning by the technologically simplest or most accessible ones. I offered my 
assistance for th is work. 

10. <ZllEllAL RECXJlllDDATIOE 

In addition to the recommendations made in the foregoing sections of this 
report, \bich were outlined in de tail to senior s:aff of ls mad ye 1 the following 
deserve special mention~ 

Vocational training courses should be organized for production personnel, 
covering subjects such as productivity 1 t.andl ing of chemical products 1 work 
safety and first aid in case of accident; 

The plant's control laboratory should be equipped with glassware and 
accessories, which are virtually absent at the present time; 

The technical production office should be provided with a few reference 
books such as the Handbook of Chemistry and Physics, the Merck Index and 
the Toxic and Hazardous Industrial Chemicals SafeLy Manual; 

Preventive maintenance of the plant should be prcwided, including periodic 
painting of metal structures and other parts exposed to corrosion·, 

- The production ••11111118ry or statement should be :omnunicated periodically to 
UNIDO or directly ~o me. 




