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J • - INTRODUCTJ ON 

The technical report of June 15th 1989 correspondlnc to the expert last 
visit was revised durlnc the first days, stresslnc on the aatters to be 

included In the worklnc procr ... e. Referrlnc to the pilot plant, lt was 

accorded after dlscusslnc about the different possibilities of deslcn and 

uecution that: 

The •ul ttpurpoi:e pesticides and lntermedlate1t pUot plant of the 
characteristics recomended by the upert in the above mentioned report 
should be the best for ccwerlnc the proposed objectives. 

To croup all tbe equipment not locally avallable In one selected 
supplier and a slncle shipment, appears to be the •ost suitable. 

A. Procress done froa the upert last visit. 

Jn ceneral the development of the acrochelical sector In the Islamic 
Republic of Iran ls folJ.owlnc the cuidelines stated from the becinnlnc as 
recorded in the for•er technical report. and in accordance with the 
quinquennial plan recently elaborated by the Government, it will be 

Increased. 
In the synthesis laboratory of NIOC, the preparation of aonochloroacetic 
acid (llCA) has been faced and an apparently cood product has been obtained 

in the first ezperlaents. 

The aanec•ent of the acroch•ical R l D procr ... e is interested in the 
followtnc technolocies: 

- Atrazine 
- Benoayl 
- Glypbosate 
- Pyrethrolds, in a aore advanced stace. 

a. lorklnc prosr-e 

It was elaborated accordtnc tbe rec098endat1ons of the last report •1th the 

followlnc .ic:J1t1ons: 
- V111t at the 1las1 workshop in NIOC Research Center. and 

- S.1nar on the u ue: How to proceed R l D I rm lab to the pilot plant, at 

the •Phitheater of NIOC 1e ... rch Center. 
The .. 1nar was prepared b1 the apert and edited by the technical service 

of PQbl1cat1on1 of NIOC Research Center. 
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lI .- GLASS WORKSHOP AT ~IOC RESEAROf CD.TER 

This workshop is endowed •1th the suitable facilities and skilled personnel 
for •anufacturinc the comaon laboratory class•are and vessels up to 20 1. 
about, inclUdinc saall spetial apparatus upon demand so as to repair the 
broken class equipment from the lab. 

Jn the opinion of the expert after u•inatlon of some sMples, the .ork 
Ferforlled bere 1s excelent and they are neec:Unc of deslcns and models for 
producinc •ore so:>histlcated lab equiP11ent. 

11 J .- ASSESSllENT ON FORIULATING PESTICIDES 

The technical crade pesticides •ust be for•ulated for their further 
application, unless a very rare exceptions. 

The type of f or•ulation to be selected depends of the physical and chemical 
properties of the active incredient and the purpose of its application. So 
wen both the conditions are known, we can have a first idea about the work 
to be done. 

The principal types of for•ulation used in the acrochealcal sector are: 
DP • dustable P<>Wder 

DS = powder for seed treat•ent 
EC • e11ulsifiable concentrate 
FLOW = f lowable • suspension concentrate 
GR • cranules 
LS • solution for seed treataent 
SG • water soluole ~ranules 

SL • soluble concentrate 
SP • water soluble potfder 
IP • •ettable PoWder 

There are specialized books and •anuals on the •atter. but perhaps the •ost 
~ 

suitable source of infor•ation ls the technical literature supplied by the 
•anufacturers of elulsifiers and related products. Tbe •ost laportant 
cc.pan1es producinc .. ulsifiers and related products have a Sood technical 

Hrvlce, In order to promote sales and at this purPose. •••U•es they 

resolve the problea of any special for•ulation: after that. tralninc and 
practical experience 11 the way to 1et a rood knowledre of the activity. 
For the •oment, NJOC is interested in for•ulatinc the followinr products: 

J - capper OIYChlor1de WP 59S and 84% 
• 



2 - sulphur WP 90~ 
3 - carboxin EC 201 and WP 50X 

4 - carbendaziae IP 75X 

5 - tetradifon EC IX and IP 18X 

6 - benomyl IP 50'-

7 - aetaldehyde GR (s!~ baits) SX 

8 - dalapon-sodiua SP 851 

- s -

9 - chlortbal-diaethyl WP 501 and J5X and GR 5X 

10 - bendlocarb IP 761 and 89i 

11 - aetbiocarb IP 751 and 50X and GR 4X 

12 - benzene hexachloride WP 951 and 251 and EC 7X and f X 

13 - pbosalone WP 251 and EC 3X 

14 - diuron IP aox 
15 - TCA SL 47% 

When foraulatin: Is faced In the lab the specifications of eacb foraulation 

aust be elven and It is suposed that saaples of the orl~inal foraulations so 

as the required technical products are availables. Fartheraore, the 

principal requirements for preparinc the types of foraulation involved in the 

above aentioned list are suaaarlzed as follows: 

Eaulsifiable concentrate (EC) 

The laboratory aust be endowed with the com11on classware anli equipaent, 

specially 100 al voluaetrlc flasks, 10 al aeasurinc cylinders. droPper 

pipettes with teat, and all the necessary facilities for controlinc the final 

specifications. 

Mostly of the for•ulations can be elaborated with t•o or three 89Ulslf1ers, 
selected from four or flvA basic comPoQnds. When selectinc solvents, 

solubilitr. physical ano cb891cal properties, price and phytotoxicitY are 

taken in acount. 
A coocS .. ulslon depends of its hydroph111c/11poph111c balance (HLB) and the 

recomaended aethod for doinc it ls that besed in the preparat10i'l of titrated 

solutions. in JOO al vola1etric flasks •·C·· with the technical product, 
selected solvent and .. ul11fier one by one, and then to balance by aiJ:inc al 

different praporUons in 10 al aeasurint cyltndeu. A blank solution 

prepared with tecbnlc.l product plus solvent. is used finally for oPtia121nc 

the •inl•ua allCMable quantity of .. u111fiers. 

A practical esaaple of f~r•ulat1on was develoPed in the leboratory by 

followlnr this ••thod. 

Granules (mo 
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In reneral the carrier ls a •lneral cranule and the for•ulatlon ls done by 
spraying lt with the technical product aixed with adltives and rolvent lf 
necessary. into a blender. 

Orcanic carriers are also used: in the case of aethaldehyde slug batt. the 
carrier ls bran and after ble~dlng. the aixture ls extruded. 

Soluble concentrate (SL) 

The liquid and sol!d water soluble pesticides can be for•ulated as SL. 
Wett!nc agents are necessary and they •ust be water solubles and coapatibles 
with the ionic character of the active Ingredient. 

Coaaon laboratory equipaPnt is need~ so as the facilities for testin& their 
final speclf ications. 

Soluble powder (SP) 

The water soluble pesticides in solid state, can be foraulated as SP by 

adding soluble inert ingredients &·C· soc:Uua sulfate. sucrose or any soluble 
powder not phytotodc and easlly available, and wetting acents; anticakinc 
and flowing agents are soaetiaes needed. 

The basic laboratory equipment ls a variable speed aixer. acting at h!cht 
speed as a •111 and all the necessary facilities for controlinc the final 
.>pe.:ifications. 

Wettable powder (WP) 

Solid and liquid pesticides can be foraulated as WP. In the case of those in 
liquid state, a p1evious absorption in a suitable carrier or support is 
required. 

Kaolin, kieselcur and other hydrophilic aine1al powders so as sucrose are the 
ccmaon inerts; dispersinc end wetting compounds are nor•ally used for 
preparing the forauiation and aa.etiaes anticaking, flowinc and stabilizlnc 

••ts are used. 
The basic laboratory equipment includes a aixer, a •ill ard:I a •lcronizer 
'when necessary. Jn tact. ln the case of aicrO!lized for811latlons if al! the 
tncredlents bave been previously alcronl~ by the suppliers, a aizer or 

blander ls enOUlh for for•ulatlnc purPo-••· 
The facllltles for contro!Jnc the final specifications a1e required and in 

the case that aicronizf!d for•uletion1 are £aced, a •icroscope with a 

calibrated alcra.etrlc ocul•r 11 convenient. 

• When •1111~ certain powders, safoty •easure1 •~•t bo undertaken in order 

to avoid deflacratlon,. 
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IV.- PRACTICAL WORK IN R l D LABORATORY 

The chosen product for thls work was aonochloroacetic acid (llCA) and the 

technical report about its S11lthesis in the lab, elaborated by the ProJect 
Leader of Pesticides was firstly evaluated. 

The process follCNed is a classic one described in the free literature, 

startlnc from acetic acid, chlorine and acetic anhydride as catal_yst. The 
work perforaed was scientifically eood. but its scope waJ not as required for 
scalln: ap tbe pilot plant stare. 

Three new uper1aents were carried out under the supervision of the expert 

f ollowinc the pbllosoPh7 subllsbed in the Seainar (see annex 3) and the 

culdeUnes for tbe nut trials were elven. In these nmnincs the principal 
objectives are the purification step and to recover the catalyst. 

!n the first uperiaents accordinc to the literature, after chlorination, llCA 

was distilled off: as the obtained product was not pure enouch. it aust be 

purified by crystallization. 

Obviously to crystallize tbe product after chlorination, without distilling 

the llCA and then to recover the catalyst froa the solvent, sbould be a staple 

and economical way and this is the coal. The results obtained followinz this 

procedure are promlsinc. bat definitive ftcures canot be elven because 

unfortunately the analytical aethod for controllinc this step of the process 
is not available. 

When the analytical •ethods are ready, the chlorination step •ust be also 

optiaized. Now the only way to study the chances affectinc a step of the 

process. is to finalize it and wait for the final analytical result and that 
takes a lot of tl•e· 

To carry out a chlorination step in total darkness ls essential in order to 
evaluate 1f th3 lidlt affects the reaction. 

The Installation and equl1111ent of the exist1nc laboratory require to be 

edapted to the R l D task; by this reason some troubles bave been recorded 

alone the execution of the present espertaents and the ceneral 
recoaamdat1ons bave been elven by the expert. 

v.- BASIS OF DESIGN OF ntE IULTIPURPOSE PESTICIDES AND INTERMEDIATES 

PILOT PLANT 

The pilot plant will be housed into the ezistinc buildlnc of 30 x 12 x 8 

(hidl ) •· The utilities production units •ill be located outside the 

bu1ldinc. The supportinc •etalic structure of •odular delisn wU.l be erected 

at three levels for peraltlnc to carry out processes in cascade (by cravity). 

1be Pilot plant will be provided •1th the utilities cenerally eslstlnc in An 

ir.dustrial plant and its dectcn will Pttr•it to perfor1 the followlnr ch .. ical 
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and physical aperations: 
- Reactions with addition of cases. liquids and solids at temperaturer from 
-20 up to 2001 C about and with different types of -citation and at variable 
speed. 

- Distillation. Dean Stark separation and refluxinc. at ataospheric pressure 
end under vacuua. 

- Fractlonat1nc distillation in packed column of equivalent heicht of 15/20 
plates. 

- Separation of hetercceneous liquids by cravity. 
- Filtration (clarification). 
- Centrifucal separation of solids and 11~1ds. 

- Fluidized bed drytnc. 
- Vacum dryinc. 

The desicn of the pilot plant •ill be endowed with a bic acility for 
1nterlock1nc the existlnc equipment in order to si•ulate the flow diacram of 
the selected industrial process. 
1be •aJor equipment list includes: 

2 class lined Jacketed reactors of 100 1 full class equippod (condenser, 
separator. cooler. collector) 

2 full equipped class reactors 50 end 100 l over bath 

I full equipped class fractlonatinc column equivalent 20 plates with a 20 l 
reactor as boiler and automatic ref luz ratio control 

2 SS Jacketed reactors ol 100 l full equipped (condenser. cooler, collector) 
I SS centrifuce solid liquid separator 
I acid resistant centrlfuce solid liquid separator 
l SS Jacketed filter 
I SS bed f luld dryer 
I oven vacuum dryer 
I coapact icmaker 
3 dlaphr-sm pumps 
I polivalent scrubber 

2 tanks for collectlnc and neatralizinc liquid effluents 
a belances ,_,0-500 kc 
I elevator 
Full 1af et1 devices 
Spare parts 
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VJ.- FINAL RE<DIDIENDATIONS 

R & D laboratory. Tbe installation of the ezlstinc laboratory •ust be 

adapted to the new task and endowed •1th the necessary equipment and 
cbem1cals for developinc the required processes. A list includinc the 
s;rincipal lab equtpmentindicatlnc prices •111 be sent by the expert. 

Consequently the number of persons in cbarce of the task •ust be enlarced in 
accordance •Ith the 1t0rkinc proer ... e: in ceneral one qualified chemist 
requires two technicians. 

lhen all the above exposed has been achieved, e. traintnc at home supervised 
by the ezpert should be essential. 

Acroche11ical for•ulation laboratory. lhen the equipment and •&terials 
recorded in chapter III have been provided, a tralnlnc at home developinc 
real uuples of for•ulatlon should be convenient. 

A visit to a foreicn Pilot plant and R & D centre of si•ilar 
characteristics· of those •entloned In the present report, should be very 
illustrative to the responsibles for the project while it Is under study. At 

this purPose the facilities of £.J. Araconesas in Buelva (Spain) and the 
1.0.s. pilot plant and research centre can be visited by previous arrance11ent 
with the expert. 
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OIRONOLOGICAL ACTl\'lTY Of TIIE llSSiotl 

t&-10-89 

19-10-89 

20-J0-89 

21-10-89 

22-lQ-69 

23-10-89 

to 

25-10-89 

26-10-89 

and 
27-10-89 

28-10-89 

to 

01-11-89 

02-11-89 

and 
03-11-89 

04-11 ··89 

to 

08-11-89 

09-JJ-89 

and 
J0-11-39 

11-11-S!o 

to 

13-11-89 

14-11-89 

15-tl-89 

16··11-89 

Ind 

17-11-89 

JS-!1-89 

Arrival in Vienna 

Briefinc at ONIDO Vienna office and arrancinc visa 

Brieflnc at UNIDO Vienna office and collectinc visa 
Departure to Teberan 

Arrival tn Tehervi. Brlefinc at UNDP Teberan office and 
vtsitlnc NPC office 

Wortlnc eettncs at NPC office 

Holiday 

Working •eetincs at NIOC facilities 
Visiting UNDP office and 

Holiday 

Workinc •eetincs at NIOC facilities 
Visitinr UNDP office and 

Holiday 

Workinc •eetlnes at NIOC facilities 
Sellinar at t:IOC •phi theatre 

Last workinc •eet1ne at NIOC facilities 
Debrlefinc at UNDP Tehera."l office and 

HolJday 

Departure to Vienna .nd Barcelona 




