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Introduction

Mineral processing by flotation method 1s one
of the most important and widely used methods
of mineral processing, which actually uses the
surface  interaction  between  generally
hydrophobic minerals and materials called
collectors and foaming agents to separate
minerals from tailings.

The compounds that cause the absorption of
minerals from the aqueous phase to the organic
phase 1n the {flotation process are called
collectors and the substances that cause the
formation of the organic phase in the process
are called foaming agents.

Xanthate and dithiophosphate collectors are
the most important and widely used chemical
compounds 1n flotation industries, and the
products produced with Radman chemistry
include 2-8 carbon xanthates and 16-4 carbon
dithiophosphates.

In addition to collectors, several types of tloor
machines have also been specialized for use 1n
the processing of minerals.

The purpose of Dara Chemical Radman
Company (DARA) 1s to produce xantate and
dithiophosphate family collectors and synthetic
foaming agents formulated for use in the
processing of minerals by flotation method.

Considering the fact that the collectors used 1n
the flotation industry are imported, as well as
the high cost and the long time between the
production and delivery of these materials to
the final consumer, and the possibility of
destroying the structure of the material during
transportation and storage, we decided to use
xantate collectors and Dithiophosphate and
exclusive foaming agents are produced in the
collection on a trial basis and after repeated
laboratory and industrial tests, we have started
producing in high volume 1n order to minimize
the country's need to import these materials.
The working team of the complex, including
chemical, processing, technical and laboratory
experts, has successfully passed the research
stages since 2014, and with the establishment
of the company and activities under the
supervision of the Science and Technology
Park, 1t has started the industrial production of
chemicals and we hope to expand the spectrum
products and production of new and leading
products 1n this field to take a small step 1n
increasing the productivity of mines.

It should be noted that the products of the
collection are formulated using minimal
imported raw materials to prevent tension in
the structure of the final product and include a
wide range of collectors, which according to
the diversity of mineral resources and the
difference in the mineral structure of the target
and companion It can be customized depending
on the needs of each collection. Also, the set
has the ability to perform processing tests on
all kinds of minerals in order to achieve
optimal efficiency with regard to the
specialization of chemicals for each type of
mineral compared to the conditions of using
traditional and general chemicals.

Our ultimate goal 1s to produce Iranian quality
products along with increasing productivity in
mining complexes both operationally and
financially.
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properties

Crystalline solid
Red-orange
Like sulfur and rotten eggs
85-95
Complete solubility in water

appearance
color

smell
Purity%
solubility
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properties —
appearance Crystalline solid X
color Red-orange L]
smell Like sulfur and rotten eggs
Purity% 85-95 )
solubility Complete solubility in water | ——_
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Introduction:

(sodium/potassium ethyl xanthate), Xanthate collector with organic chain containing two
carbon atoms with very high selectivity based on sodium and potassium depending on the
type of soil and the needs of the processing units that 1s produced 1n solid form.

The amount of consumption and conditions of use vary depending on the target mineral

and gangue, and the operating pH range 1s above 7 and 1t performs best m pH between
10-12.

Maintenance:

Due to the nature of the materials and to prevent the degradation of the compounds

involved, the temperature below 25 degrees Celsius and away from direct sunlight 1s the

best storage condition, and because these materials are 1n the category of chemical salts, 1t

stored 1n the conditions They will not have a problem with the destruction of effective

substances.

racking:

Due to mamtaming the quality of the product and ease of use, 1t 1s done 1n the form of 25
kg sealed buckets.
Due to the presence of sultur and alkaline compounds 1n the structure of the product, direct
contact should be avoided and personal protective equipment must be used, including
standard chemical masks, gloves, protective glasses and resistant clothing, and 1n case of
contact any part of the body should be washed with plenty of water and In case of
swallowing or contact with eyes, consult a doctor as soon as possible.




properties

appearance Crystalline solid

X

color Orange-red

smell Like sulfur and rotten eggs | ——
Purity% 85-95 @
solubility Complete solubility in water ~
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appearance
color
smell
Purity%
solubility

properties

Crystalline solid
Orange-red
Like sulfur and rotten eggs
85-95
Complete solubility in water

Introduction:
(sodium/potassium 1sopropyl xanthate), Xanthate collector with organic chain containing
three carbon atoms with very high selectivity based on sodium and potassium depending
on the type of soil and the needs of the processing units that 1s produced 1n solid form.

The amount of consumption and conditions of use vary depending on the target mineral

and gangue, and the operating pH range 1s above 7 and 1t performs best in pH between
10-12.

Maintenance:

Xl

||D

PIS

AF 02(

Due to the nature of the materials and to prevent the degradation of the compounds
involved, the temperature below 25 degrees Celsius and away from direct sunlight 1s the
best storage condition, and because these materials are 1n the category of chemical salts, 1f
stored 1n the conditions They will not have a problem with the destruction of effective

substances.

racking:
Due to maintaining the quality of the product and ease of use, 1t 1s done 1n the form of 25
kg sealed buckets.

Due to the presence of sultur and alkaline compounds 1n the structure of the product, direct
contact should be avoided and personal protective equipment must be used, including
standard chemical masks, gloves, protective glasses and resistant clothing, and 1n case of
contact any part of the body should be washed with plenty of water and In case of

swallowing or contact with eyes,

consult a doctor as soon as possible.



properties ==
appearance Crystalline solid X
color Orange-yellow BN)
smell Like sulfur and rotten eggs | ——
Purity% 85-95 @

solubility Complete solubility in water
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properties ==
appearance Crystalline solid %
color Orange-vyellow )
smell Like sulfur and rotten eggs | ——
Purity% 85-95 %

solubility Complete solubility in water
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Introduction:

(sodium/potassium 1sobutyl xant
containing four carbon atoms wi

hate), Xanthate collector with an organic chain
h a suitable balance between collector power and

selectivity based on sodium and po

rassium depending on the type of soil and the needs of

processing unts that are produced m solid form. The amount of consumption and
conditions of use vary depending on the target mineral and gangue, and the operating pH
range 1s above 7 and 1t performs best 1n pH between 10-12.
Due to the nature of the materials and to prevent the degradation of the compounds
involved, the temperature below 25 degrees Celsius and away from direct sunlight 1s the
best storage condition, and because these materials are 1n the category of chemuical salts, 1f
stored 1n the conditions They will not have a problem with the destruction of effective
substances.
backing:

Due to aintaining the quality of the product and ease of use, 1t 1s done 1n the form of 25
kg sealed buckets.

Due to the presence of sulfur and alkaline compounds 1n the structure of the product, direct
contact should be avoided and personal protective equipment must be used, including
standard chemical masks, gloves, protective glasses and resistant clothing, and in case of
contact any part of the body should be washed with plenty of water and In case of
swallowing or contact with eyes, consult a doctor as soon as possible.



properties

appearance Crystalline solid

color Light Orange-yellow

smell Like sulfur and rotten eggs | ——
Purity% 85-95
solubility Complete solubility in water @
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properties

AX]

appearance Crystalline solid
color Light Orange-yellow
smell Like sulfur and rotten eggs | ——
Purity% 85-95
solubility Complete solubility in water

AF Q4(RP/S

Introduction:

(sodium/potassium 1soamyl xanthate), xanthate collector with an organic chain containing
five carbon atoms with more collector power compared to selectivity based on sodium and
potassium depending on the type of soil and the needs of the processing units that are
produced m solid form. The amount of consumption and conditions of use vary depending
on the target mineral and gangue, and the operating pH range 1s above 7 and 1t performs
best in pH between 10-12.

Maintenance:

Due to the nature of the materials and to prevent the degradation of the compounds
involved, the temperature below 25 degrees Celsius and away from direct sunlight 1s the
best storage condition, and because these materials are 1n the category of chemical salts, 1f
stored 1n the conditions They will not have a problem with the destruction of effective
substances.

packing:

Due to maintaining the quality of the product and ease of use, 1t 1s done 1n the form of 25
kg sealed buckets.

Due to the presence of sultfur and alkaline compounds 1n the structure of the product, direct
contact should be avoided and personal protective equipment must be used, including
standard chemical masks, gloves, protective glasses and resistant clothing, and 1n case of
contact any part of the body should be washed with plenty of water and In case of
swallowing or contact with eyes, consult a doctor as soon as possible.




properties f‘g%*“
appearance Crystalline solid —
color Light Orange-yellow —
smell Like sulfur and rotten eggs UL

Purity% 85-95
solubility Complete solubility in water
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properties

X)

appearance Crystalline solid —
color Light Orange-yellow
smell Like sulfur and rotten eggs
Purity% 85-95
solubility Complete solubility in water

ArF 05(P/S 2-El

Introduction:

(sodium/potassium 2-cthylhexyl xanthate), xanthate collector with an organic chain
contamning eight carbon atoms with a much higher collector power compared to the
selectivity based on sodium and potassium depending on the type of soil and the needs of
processing units that are produced i solid form. The amount of consumption and
conditions of use vary depending on the target mineral and gangue, and the operating pH
range 1s above 7 and 1t performs best in pH between 10-12.

Maintenance:

Due to the nature of the materials and to prevent the degradation of the compounds
involved, the temperature below 25 degrees Celsius and away from direct sunlight 1s the
best storage condition, and because these materials are 1n the category ot chemical salts, 1f
stored 1n the conditions They will not have a problem with the destruction of etfective
substances.

racking:
Due to maintaining the quality of the product and ease of use, 1t 1s done 1n the form of 25
kg sealed buckets.

Due to the presence of sultur and alkaline compounds 1n the structure of the product, direct
contact should be avoided and personal protective equipment must be used, including
standard chemical masks, gloves, protective glasses and resistant clothing, and 1n case of
contact any part of the body should be washed with plenty of water and In case of

swallowing or contact with eyes, consult a doctor as soon as possible.
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properties EL
appearance liquid —
color Light yellow-dark brown M
smell Like sulfur and rotten eggs |
Purity% 45-55% A
solubility Complete solubility in water
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4 properties
appearance liquid
color Light yellow-dark brown
smell Like sulfur and rotten eggs
Purity% 45-55%
solubility Complete solubility in water

AF 06 (P/S DEDTP)

Introduction:

(sodium/potassium diethyl dithiophosphate), dithiophosphate collector with an organic
chain containing four carbon atoms with high selectivity based on sodium and potassium
depending on the type of soi1l and the needs of the processing units that 1s produced n
liquid form and depending on the nature of the material Mineral has the ability to be used
as a collector or help collector in combination with xanthates and other collector families.
The amount of consumption and conditions of use are variable depending on the target
mineral and accompanying mineral, and 1t 1s not sensitive to pH like xanthates and can be
used 1n the range of pH 5-12.

Maintenance:

Due to the nature of the materials and to prevent the degradation of the compounds

involved, the temperature below 25 degrees Celsius and away from direct sunlight 1s the

best storage condition, and because these materials are 1n the category of chemical salts in

the form of water soluble, 1f stored 1 the conditions They will not have a problem with

the destruction of etfective substances.

racking:

Due to mamtaining the quality of the product and ease of use, 1t 1s made 1n the form of 20
kg sealed containers.
Due to the presence of sulfur and alkaline compounds 1n the structure of the product,
direct contact should be avoided and personal protective equipment must be used,
including standard chemical masks, gloves, protective glasses and resistant clothing, and
in case of contact any part of the body should be washed with plenty of water and In case
of swallowing or contact with eyes, consult a doctor as soon as possible.




i properties
appearance liquid
color Light yellow-dark brown
smell Like sulfur and rotten eggs
Purity% 45-55%
solubility Complete solubility in water

Jold T 65020 L Olé b g (65 59 i8IS (Wl wd g5 (65 J9 129 2l (6 puwliy /pusw)
Il 9 SLS e9-5 6 0y powliy 9 pus—w e o UL (5230 l3Dl L g S pail i
G albl8 5320 6500 i alo 6 B g 9o Slgi @ ulo JSb 6 0S (591 49 slasolg
| (5y9-5dS (5l 65193195 ol g Lgilis j L wasS 45 5> 59 i8IS SeaS Ly g iSUS lgic o onlaiuwil
Syl

S lo g 639 jaw'io ol ;o (IS g LS D (S Id%0 65Lo 6 O uww O3 wl hul 8 g W8 a0 oyl J o
1515 1, Il‘—aélb__‘_;ﬁobg_\._sz_‘ah)lﬁJ_ml c.__}lglﬁgmg__.:.uul_.m:élu____:a > La S
19> 951 Suilw 62 53 PO juj Glod S 55 SlasS 35wy j25 1 (5325915 g Slgo Coaslo Jals o
Sl (5 6w 3 Slgo ol Sl Jds o g bluo (515655 S o yigr LIS T pud o ol
cwlio byl y 53 (615 gS0 g0 > 30 Sa0 518 Ol ) Jgdzo S o oo i (5Ll
il SaslgRs 6 pgo Slgo wu 2T Cub (JSuiio

940 5290 Po waaly sl 8 b By eslaiiwl > Sdggaw g Jgrazo Caa S has Jods e
SYRST.

9 39 wluisl Eudiwoe Guled jl Jgrazo jUiSLw 5> ldS 953,595 SluS 55 5929 J-4s o
Lol g B 3lao Siue o iaSiw o5 laoliwl oluad Sowlo ol 65 48 cublas pjlgd jl Latis
3 9 395 ik ylgl 8 LT L oo sluacl jl S yulad g0 5> g 3g-b o3lai sl pglio
S 602 40 Sl ju 6 a8y £l 4 iz b iz b wles b gl g0




properties
appearance liquid
color Light yellow-dark brown
smell Like sulfur and rotten eggs
Purity% 45-55%
solubility Complete solubility in water

/S

O\P
o \S'(Na”*,K*)

Ar Q7 (P/S DIPDTP)

[ntroduction:

(sodrum/potasstum dusopropyl dithiophosphate), dithiophosphate collector with an organic cham
containing six carbon atoms with high selectivity based on sodium and potasstum depending on the type
of so1l and the needs of the processing units, which 1s produced m liquid form and depending on the
nature of the substance Mineral has the ability to be used as a collector or help collector in combination
with xanthates and other collector famulies.

The amount of consumption and conditions of use are variable depending on the target mineral and
accompanying mineral, and 1t 1s not sensitive to pH like xanthates and can be used 1 the range of pH

5-12.

Maintenance:

Due to the nature of the materials and to prevent the degradation of the compounds mmvolved, the
temperature below 25 degrees Celsius and away from direct sunlight 1s the best storage condition, and
because these materials are i the category of chemucal salts mn the form of water soluble, 1f stored 1n the
conditions They will not have a problem with the destruction of effective substances.

packing:

Due to maintaining the quality of the product and ease of use, 1t 1s made 1n the form of 20 kg sealed

containers.
Safety:

Due to the presence of sulfur and alkalme compounds m the structure of the product, direct contact
should be avoided and personal protective equipment must be used, mncluding standard chemical masks,
gloves, protective glasses and resistant clothing, and m case of contact any part of the body should be
washed with plenty of water and In case of swallowing or contact with eyes, consult a doctor as soon as

possible.



properties
appearance liquid
color Light yellow-dark brown
smell Like sulfur and rotten eggs
Purity% 45-55%
solubility Complete solubility in water

Ar 08 (P/S DIBDIIP)
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properties
appearance liquid
color Light yellow-dark brown
smell Like sulfur and rotten eggs
Purity% 45-55%
solubility Complete solubility in water

Ar 08 (P/S DIBDTP)

Introduction:

(sodium/potassium dusobutyl dithiophosphate), a dithiophosphate collector with an
organic chain containing eight carbon atoms with a suitable balance between collector
power and selectivity based on sodium and potassium, depending on the type of soil and
the needs of the processing units, which 1s produced 1n liquid form and depending on the
nature of the mineral, 1t can be used as a collector or a helper in combination with xanthates
and other collector families.

The amount of consumption and conditions of use are variable depending on the target
mineral and accompanying mineral, and 1t 1s not sensitive to pH like xanthates and can be
used 1n the range of pH 5-12.

Maintenance:

Due to the nature of the matenials and to prevent the degradation of the compounds
involved, the temperature below 25 degrees Celsius and away from direct sunlight 1s the
best storage condition, and because these materials are 1 the category of chemical salts 1n
the form of water soluble, 1f stored n the conditions They will not have a problem with the
destruction of effective substances.

racking:

Due to maintaming the quality of the product and ease of use, 1t 1s made 1n the form of 20
kg sealed containers.

Due to the presence of sulfur and alkaline compounds 1n the structure of the product, direct
contact should be avoided and personal protective equipment must be used, mcluding
standard chemical masks, gloves, protective glasses and resistant clothing, and 1n case of
contact any part of the body should be washed with plenty of water and In case of
swallowing or contact with eyes, consult a doctor as soon as possible.




properties

appearance liquid

color Light yellow-dark brown

smell Like sulfur and rotten eggs
Purity% 45-55%
solubility Complete solubility in water
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appearance
color
smell
Purity%
solubility

properties
liquad
Light yellow-dark brown

Like sulfur and rotten eggs
45-55%

Complete solubility in water

Ar Q9 (P/S DIADTP)

Introduction:

(sodium/potassium duisoamyl dithiophosphate), a dithiophosphate collector with an
organic chain containing ten carbon atoms with a higher collector power compared to the
selectivity based on sodium and potassium, depending on the type of soil and the needs of
the processing units, which 1s produced 1n liquid form and Depending on the nature of the
mineral, 1t can be used as a collector or a helper 1n combination with xanthates and other

collector families.

The amount of consumption and conditions of use are variable depending on the target
mineral and accompanying mineral, and 1t 1s not sensitive to pH like xanthates and can be

used 1n the range of pH 5-12.

Maintenance:
Due to the nature of the materials and to prevent the degradation of the compounds
involved, the temperature below 25 degrees Celsius and away from direct sunlight 1s the
best storage condition, and because these materials are 1n the category of chemical salts n
the form of water soluble, 1f stored 1n the conditions They will not have a problem with the

destruction of effective substances.

racking:

Due to maintaining the quality of the product and ease of use, 1t 1s made 1n the form of 20

kg sealed containers.
Safety:

Due to the presence of sulfur and alkaline compounds 1n the structure of the product, direct

contact should be avoided and personal protective equipment must be used, including
standard chemical masks, gloves, protective glasses and resistant clothing, and 1n case of
contact any part of the body should be washed with plenty of water and In case of
swallowing or contact with eyes, consult a doctor as soon as possible.
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properties
appearance liquid
color Light yellow-dark brown
smell Like sulfur and rotten eggs
Purity% 45-55%
solubility Complete solubility in water

Ar 10 (P/S D2-EHDTP)

Introduction:

(sodium/potassium diethylhexyl dithiophosphate), a dithiophosphate collector with an

organic chain containing

sixteen carbon atoms with a much higher collector power

compared to the selectivity based on sodium and potassium, depending on the type of
soll and the needs of processing units that are in liqud form It 1s produced and

depending on the nature

of the mineral, 1t can be used as a collector or a helper 1n

combination with xanthates and other collector families.
The amount of consumption and conditions of use are variable depending on the target
mineral and accompanying mineral, and 1t 1s not sensitive to pH like xanthates and can

be used 1n the range of pH 5-12.

Maintenance:

Due to the nature of the
involved, the temperature below 25 degrees Celsius and away from direct sunlight 1s the
best storage condition, and because these materials are 1n the category of chemical salts
in the form of water soluble, 1f stored 1n the conditions They will not have a problem

materials and to prevent the degradation of the compounds

‘ective substances.

with the destruction of ef

acking:

Due to maintaining the quality of the product and ease of use, 1t 1s made 1n the form of

20 kg sealed contamers.
Safety:

Due to the presence of sulfur and alkaline compounds 1n the structure of the product,

direct contact should be

avolded and personal protective equipment must be used,

including standard chemical masks, gloves, protective glasses and resistant clothing,
and 1n case of contact any part of the body should be washed with plenty of water and In
case of swallowing or contact with eyes, consult a doctor as soon as possible.
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Foaming agents:

In addition to the collector products, the foamers are also optimized as another component
of the flotation process and are produced 1n three general families according to the needs
of different mmdustries.

- Amine alcohol base foamers with a combination of 4-8 carbon alcohols and 2-6 carbon
amine alcohols with the production of stable bubbles and the creation of a suitable organic
layer.

-Glycol -based toaming agents with a combination of 4 to 6 carbon mono and diglycols by
creating stable bubbles and creating a suitable organic layer along with a positive effect on
TeCOVerY.

- Methyl 1sobutyl carbinol-like alcoholic foaming agents with the closest performance to
this compound as one of the most widely used foaming agents used 1n flotation industries.
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In the end, 1t should be mentioned that in addition to
the above products, the production of phase transfer
catalysts (LIX family) 1s also on the agenda of the
company and will reach mdustrial production by the
end of this year.

It 1s hoped that with the cooperation of industry
managers, both in the private sector and in the public
sector, 1n addition to supporting high - quality
products of domestic production, we will take a step
towards increasing the productivity of mines, which
are the national capital of each and every Iranian.
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