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PRODUCTION OF NaSH FROM H2S 
 

1. SUMMARY 
In the present work a study is developed to choose the most appropriate 

technology for obtaining NaSH (sodium hydrosulfide) from H2S (hydrogen 

sulfide); The technology chosen is the method of absorption and reaction of 

hydrogen sulphide from tailings residues, mining residues or combustion 

wastes from oil companies; Since our market demands a certain amount of 

NaSH mainly in the mining sector in what leads to flotation, and also in 

certain sectors that take care of the fertilizers; In our local reality will be 

used mainly in the mining industry for flotation cells, and since in our 

country there is not a single plant dedicated to the production of NaSH, that 

is where our present work is directed. 

2. OBJECTIVES 
The purpose of this document is to design the main equipment; in our case 

it was designed to the adsorption towers, and reactor that will be part of the 

production plant of sodium hydrosulphide; for this purpose the necessary 

calculations have been made to establish the balance of matter and energy 

in the equipment. 

3. TECHNOLOGIES FOR OBTAINING NaSH 
 

Within the methods of obtaining NaSH can be found the following way. 

 

3.1. NaSH PRODUCTION WITH H2S RECIRCULATION 
 

Para nuestro proceso de la producción de NaSH a partir de H2S, 

tenemos nuestro propio diagrama de bloques. 
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Diagram 1: Process Flow Diagram 

 
3.2. REACTION AND ABSORPTION (SEPARATE PROCESSES) 

 
Finally we opted for this technology as it has a greater efficiency to the 

reaction absorption of a single process and we see better results both 

efficient of my finished product and better waste management; basically 

the waste gases that will be in the process.  
 

 
FIGURE 1: NaHS Production [1] 
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We will stick with the absorption and reaction reaction separately for the 

advantages already described above. 

 

3.3. DESCRIPTION OF THE TECHNOLOGY 
 

The process of obtaining NaSH from H2S, has the following processes: 

 

• Chemical reaction by agitation. 

• Reaction-absorption in filling tower. 

• Cooling line cooling for waste gases. 

• Decanting. 

• Storage 

3.3.1.  Chemical reaction by agitation 
 

At the heart of our process will be the reactor, where the chemical 

reaction occurs by agitation. The reason we use this reactor is because 

although the H2S reaction also occurs in the fill column, but having a 

reactor, the overall conversion of the process will be greater. In the 

reactor the NaOH solution and water will enter to mix with the H2S gases 

and thus be able to react to give the NaHS, then the H2S that remained 

in the form of gas will be taken to the absorption tower to react again with 

NaOH. 
 

3.3.2.  Reaction-absorption in filling tower 
 

Here goes the current of H2S that leaves the reactor and that has not 

reacted, when entering in countercurrent with the NaOH another quantity 

of NaHS is generated that goes directly to the storage being practically 

traces of H2S that later we must cool so that it does not harm to the 

environment. 

Being a smaller amount to absorb H2S than the initial input since a large 

part reacted in the reactor then our absorption tower will be smaller than 

the one it had if the current entered directly into it. 
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3.3.3.  Cooling line for waste gases 
 

In this case the current that has reacted has raised the temperature at 

the outlet of the absorber, as it is known the gases must leave at a 

certain temperature according to waste codes for environmental 

protection. The way to control this temperature is through a cooler in a 

heat exchanger process which we are including in our process. 

 

3.3.4.  Decanting 
 

That stage we will be passing in the storage tank, the gases and volatile 

substances are coming from the traces of H2S in the current of the 

product the way to separate those substances is by means of decanting, 

in such a way that my product line comes out with The highest purity 

possible. 

 

3.3.5.  Storage 
 

NaHS storage tanks should be located in areas with wide ventilation, 

away from fuels and sources of ignition. 

The tanks must be pressurized or have a ventilation system of vapors to 

an external scrubber, not metallic. Small containers (eg drums, etc.) 

should not be stored in direct sunlight (increases pressure). 

The freezing point of NaHS at high concentration is 16.7 ° C (62 ° F) 

insulation or possibly heating should be used, as the case may be. 

A diesel level can be used to prevent corrosion in steel tanks. 
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4. MARKET RESEARCH 
 

 
FIGURE 2: IMPORT PERÚ FRONT 

 
According to Import to Peru, we have a certain amount of demand in the last years of 
NaHS, named in this case as sodium hydrosulfide [2] [3] 
 
Data sheet of imports in Callao port 
  
Year 2010  

 
 
Year 2011 

 
Year 2012 
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Year 2013 
 

 
 
Year 2014 
 

 
 
Year 2015 
 

 
 
 
We name it by year, demand and import market of NaHS [4] 
 

TABLE 1 
Year Tons 
2010 44000 
2011 22000 
2012 66000 
2013 133056 
2014 151500 
2015 54000 
2016 68250 

 
According to the demand data for years, an approximate production for the domestic 
sale, meeting the established quality standards. 
 
Since it is a demand for fluctuating slope, then we have as reference the demand of 
the last year. 
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5. SELECTION OF TECHNOLOGY 
 
For our process we will use reactor and absorber technology. 
 

 

 
FIGURE 1: NaHS Production [5] 

Previously this technology has already been described, in the previous part, but we 
will emphasize it with certain improvements basically a recovery of gases. 
We present an outline of what would be the plant: 
 

 
FIGURE 2. Empirical scheme of the process 
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6. DESCRIPTION OF THE PROCESS LINES 
 

TABLE 2. Components of the lines 
LINE COMPOUND DESCRIPTION 

1 H2S   It is the H2S input of the refinery waste. 

2 NaOH Sodium hydroxide entering the reactor and the absorption 
column to kill all of the H2S. 3 NaOH 

4 H2O Ion-free water for the reactor. 

5 H2O Water treated as refrigerant. 

6 H2S    Residual sulfur from the reactor entering the column. 

7 NaHS Final product of the reactor for storage. 

8 NaHS Final product of the column for storage. 
 
 

The added improvements in technology are the cooling system through a cooler and 
a heat exchanger that was not in the beginning since the gas outlet temperature had 
not been considered. 
 
 

7. H2S PURIFICATION PROCESS 
 
Dimensions of amine and acid gas mixing tanks. 
Nº de tanks: 3. (See Annex)  

 

 
 

FIGURE 3. Batch reactor of the NaSH production process. 
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Material carbon steel 8% 
Thickness of steel layer 1” 
Flash separator to separate amine from acid gases.  
 

               
FIGURE 4. Flash separators in the amine process 

Material carbon steel 8% 
Thickness of the steel layer 5 mm  

8. DIAGRAMS 
 

8.1. BLOCKS DIAGRAM 
 

 
 

Diagram 2. Block diagram of the production process 
 



13 
 

Diagram 3. Process diagram 
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9. EQUIPMENT SPECIFICATION 
 

9.1. REACTOR 
 

TABLE 3: Reactor type 

Type FLOW CONCENTRATION RESULT 

FLOW REACTOR 
CONTINUOUS 

Improves the 
amount of finished 

product. 

As for the 
concentration of 

output is less 
efficient. 

OF THE 3 CASES 
CHOSEN, WE CHOOSE 

THE BATCH 
REACTOR, AS IT IS 
VERY IMPORTANT 

FOR THE PROCESS TO 
HAVE A HIGH 

CONVERSION OF H2S 
AND THIS IS THE 

REACTOR BATCH. 

BATCH 
REACTOR 

We have lower flow 
since we must wait 
for a certain time. 

The concentration is 
higher than in the 

previous case since 
the residence time 

influences the 
reactant amount. 

RFP REACTOR 

The piston-flow reactor is fairly 
characteristic of the two above as it has 
less batch concentration output and less 

flow than the RFC. 
 

9.2. FILLING COLUMN 
 

TABLE 4: Column type 
TYPE CONCENTRATION TIME COST 

PLATE TOWER Good efficiency. 

It requires more time 
since it has to go 

through evaporation 
and condensation. 

It is the one that has 
the greatest cost not 

only of 
manufacturing but of 

operation. 

FILLING TOWER 
1 PACKING Good efficiency. 

Lower operating 
time than the plate 

tower. 

Relatively cheaper 
than the plate tower. 

FILLING TOWER 
2 PACKAGING 

Good efficiency, 
slightly higher than 1 

pack. 

Minor operating time 
than the plate tower 

and almost the 
same as the 1-pack. 

Slightly more 
expensive than 1 

pack. 

RESULT 

When evaluating the 3 cases we do not need the plate tower, and 
between the two packaged we choose the one of packaging, since 
when processing the output current of the reactor does not need a 
high efficiency of process and is more convenient that to use the 

one of two plates, Relegating only the preference for operating and 
manufacturing costs. 
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10. MASS BALANCE 
 
 

TABLE 5. Mass Balance of all the lines. 
 

COMPOUND H2S NaOH H2O NaHS 

CURRENT WEIGHT 
(TM/h) 

MOLES 
kmol/h 

WEIGHT 
(TM/h) 

MOLES 
kmol/h 

WEIGHT 
(TM/h) 

MOLES 
kmol/h 

WEIGHT 
(TM/h) 

MOLES 
kmol/h 

1 
 2.023 59.5       
3 
   2.055 51.38 4.722 262.64   

7   0.270 6.76 0.9273 51.51   

8 0.229 6.76       

9     5.371 298.43 2.953 52.74 

10     1.048 58.27 0.378 6.76 
11 
 - - - - - - - - 



16 
 

DIAGRAM 4.  Process diagram with mass balance. 
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11. EQUIPMENT DESIGN 
 

11.1. REACTOR 
 

1 1 0.96
3 2.88 3

Da Da Da m
Dt m

= ⇒ = ⇒ =                 1 1 0.24
12 2.88 12

J Da J m
Dt m

= ⇒ = ⇒ =  

 

                1 1 0.32
5 0.96 3

W W W m
Da m

= ⇒ = ⇒ =    

 

1 1 0.24
4 0.96 4

L L L m
Da

= ⇒ = ⇒ =  

Having the 5 main measures of the agitator that will be in the batch reactor proceed 

to make the dimensioned diagram of the reactor: 

 

 
FIGURE 5. Process batch reactor 

1 1 0.96
3 2.88 3

E E E m
Dt m

= ⇒ = ⇒ =
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11.2. ABSORPTION TOWER 
   
 

 
 

Figure 6. Absorber diagram 
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ANNEXES 

ANNEX A: DATA SHEET, COMPOUNDS IN THE PROCESS 

NaOH [6]  
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MEA [7] 
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H2S [8]
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NaHS [9] 
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Annex B 

AMINES TREATMENT 

 
B.1 H2S PURIFICATION PROCESS 
 
As we have in mind, H2S is entering with CO2, CO2 is an undesirable product in our 
plant since it also generates unwanted product, is also highly corrosive and also its 
entry into the NaHS production process would increase the flow of Gas 
unnecessarily, increasing the costs of manufacturing equipment, by increasing 
dimensions. 
For this we use a technology to purify the CO2 that is entering the process through 
an absorption by amines. 
   
B.2 USE OF CO2 ABSORPTION TECHNOLOGY 
 

 
FIGURE 7: Experimental design for determination of absorption capacity in the laboratory with CO2. 

[10] 
 
In this case the gas flow in an amine solution with water will be passed, since the 
amines have a good capacity of absorption of CO2, much superior to the absorption 
that they have on H2S. 
 
B.3.  EXPERIMENTAL PART 
The rotameter is calibrated with CO2, with the aid of the rotameter calibrator. Then 
the same mechanism applied in the field evaluation is continued. The calibrator of 
the rotameter is used at the outlet, where by blowing through a hose a bubble is 
generated which tends to ascend, taking the time it takes to travel a certain distance 
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(for this case were 20 cm). Taking the calibrator volume and bubble take-up time, the 
outgoing CO 2 flow is calculated every minute. It has a maximum outflow rate when 
the amine reaches its saturation point, and vice versa. From the CO2 inlet and outlet 
flows, the amount of CO2 absorbed and thus the capacity of the amine to be 
absorbed is quantified.' [10] 
 
There are two amines that are very absorbent of the CO2 and very little absorbers of 
H2S, in this case they are MEA (monoethanolamine) and DEA (diethanolamine), for 
that we have certain experimental data of the proportion of absorption of these 
gases. 
 
 

Table 6: Mass absorbed by CO2 and H2S by monoethanolamine1 

 
 
 
 

Table 7: Mass absorbed by CO2 and H2S by diethanolamine2 

 

Where absorption will be in kg of gas / kg of amine. And of the two options it is 
evaluated which has the greater absorption ratio of Kg of CO2 / Kg of H2S. It may 
then be noted that the highest ratio is 25% by weight of MEA with water. And it will 
be based on this composition to which we will work the absorption. 

 

 

 

                                                           
1 SALAZAR Evaluation of the elimination of CO2 .TACNA - PERÚ 2012 pag 113 
2 SALAZAR Evaluation of the elimination of CO2 .TACNA - PERU 2012. Pag 113 
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B.4  MEA VOLUME CALCULATIONS FOR CO2 ABSORPTION 
 

. . .
_ %

. .
g de CO

MEA
Kg de MEA

= 241 6225  y we have 1340 Kg de CO2 

. .
. ..

. . .
. .

g de CO
Kg de MEAhora

horag de CO
Kg de MEA

=
 
 
 

2

2

1340000
32196 05

41 62
 

  
 
We now calculate the water flow we require if the MEA is 25% by weight. 
 

%MEA

TOTAL

W
W

= 25   also   TOTAL AGUA MEAW W W= +   

 
Then the weight of water is: WAGUA = 96588.17 Kg/h 
 
 
 

 
 

FIGURE 8: CO2 absorption scheme 
 

For this case we already have the amount of H2S and CO2 absorbed and we have 
in our stream H2S pure gas to enter the true process that is the production of NaHS. 
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B.5 PROCESS LINE 
 
In this case the process line will be absorbed with the amine and subsequently 
purified from the amine, passing the absorbed amine by a heating of 100 ° C, which 
is enough to give off the absorbed gases and return to the expectation of absorbing 
as many gases as possible.  
 

 
Diagram 5: PURIFICATION PROCESS 

  
 Now we will calculate the dimensions and quantities of the products used in the line. 
 
B.6 EQUIPMENT SIZING 
 

B.6.1 AGITATOR 
 
Here we put 5% more MEA than the required one, since it drags 
a certain quantity of matter in the commune flash. 
 
For this case we have:  
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. .. Kg de MEA
hora

32196 05   But we have the MEA at 25% by weight which means we can 

calculate the amount of water required. 
 

 
In addition, the gas that is dissolved inside the solution will 
be 1.34 TM/h de CO2. 

 
The mass is analyzed inside the stirred mixer for an interval of one hour. 
 

TABLE 8: MAGNITUDES INTO THE TANK 
 

COMPOUND MASS Kg DENSITY Kg/m3 VOLUME m3 

MEA 32196.05 1019 [11] 31.59 

AGUA 96588.15 1000 96.588 

CO2 1340 1256.74 [12] (diluido) 1.066 

H2S 28 914.9 [13] 0.030 

TOTAL   129.274 

 
The mass of H2S of 28 kg is considered because the rest is not captured by the 
MEA and goes to the required process as pure H2S. 
 
Since there are 3 tanks then each tank must handle a volume of 43 m3 
 
But for safety margins is going to give 15% more in volume 
 
Then we design the measurements of the tank according to DIN 28011 
 
H/D = 1.6  
 
. .H D volπ

=
4

   Then:   . . .H D mπ
=

2
349 45

4
 

  
We have: 
 

. .H m D m= ⇒ =5 44 3 40    
 
Also the toroid of the base of the reactor is determined, since like all deposit this one 

must have a base toriesférica, that we will calculate it of the following way: 

 

 

 

.
.

.Kg de H O
hora

296588 15
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According to DIN 28011 [14] 

H1 = 3.5s where s is the reactor thickness 3- 250 mm 

We put 2.5 cm of thickness of the shell of the reactor 

  H1 = (3.5) (0.025m) = 0.0875m 

 

For the calculation of h2 we have: h2 = 0.1935D - 0.455s 

H2 = 0.1935 (3.40) - 0.455 (0.025) = 0.64m 

Then htotal = 0.64 + 0.0875 = 0.7275m 

We also put a stirrer for the reaction, we will propeller stirrer as they are the most 

moving to exert the fluid. We have correlations for the helix dimensions and 

distances of the agitators [15]. 

 

       
In addition to general characteristics of the agitator: 

- 6-bladed propeller. 

- Four deflectors. 

As we already have the data of height and diameter of the reactor we proceed to 

calculate the other dimensions for the agitator and the deflectors. 

1 1 1.13
3 3.40 3

= ⇒ = ⇒ =
Da Da Da m
Dt m

                1 1 0.28
12 3.40 12

= ⇒ = ⇒ =
J Da J m

Dt m
 

 

                1 1 0.38
5 1.13 3

= ⇒ = ⇒ =
W W W m
Da m

   

 

1 1 0.28
4 1.13 4

= ⇒ = ⇒ =
L L L m

Da
 

  
  

B.6.2 ABSORPTION COLUMN TO THE OUTPUT OF THE AMINE PROCESS 
 
For this case it must be taken into account that the maximum possible amount of 
acid gas must be extracted, and the smallest amount of MEA that will be left in the 
steam trawl. 
The analysis of the flash column that is to be separated by phase separation to the 
acid gases of the MEA is made. 

1 1 1.13
3 3.40 3

= ⇒ = ⇒ =
E E E m
Dt m
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Diagram 6. Chemcad Courtesy 

 

B.6.3. FLASH SEPARATORS SIZING 
 
We have the following relation: 
 

max
ρ ρ
ρ
−

= L G
G S

G

V K
   [16]    Where: 

 
ρG        = Gas Density 
ρL         = Liquid Density 
 
Ks = Design Parameter 
 
Which can be obtained from the following table: 
 

 
 

Table 9: Ks factor  [17] [18] 
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For the case is a vertical flash so we have to choose the most efficient. 
 
Ks = 0.35 m/s 
 
Therefore it is possible to calculate Vg max: 
 

3 3

max

3

1.0031 0.98
0.35

0.98

−
=G

Kg Kg
m mV Kg

m
 

 
max 11.19 40284= =G

m mV
s h  

Taking Vg max, proceed to calculate the diameter given by: 
 

max

4min
π

=
G

qD
V

 
 

 

 
For security reasons we put a 20% more diameter: 
D = 2.45m 
 
We can use the criterion of storage to have the relation L/D= 1.6 
L=   3.91 m 
 
To make the calculations of the second flash to remove the MEA that has gone with 
the current we do the calculations in a similar way to the previous one: 
  
Ks = 0.35 m/s 
 
Therefore it is possible to calculate Vg max: 
 

3 3

max

3

986.38 0.8494
0.35

0.8494

−
=G

Kg Kg
m mV Kg

m
 

3
132815.144min 2.04

40284π

 
 = =
 
 

m
hD mm

h
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 max 11.92 40918.98= =G
m mV
s h  

Taking Vg max, proceed to calculate the diameter given by: 
 

max

4min
π

=
G

qD
V

 

 
 
 
For security reasons we put a diameter of 20% more 
D = 104.4cm 
 
We can use the criterion of storage to have the relation L/D= 1.6 
L=   166.46 cm 
  
 
  
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 

3
23785.614min 0.867 86.70

40284π

 
 = = =
 
 

m
hD m cmm

h
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ANNEX C 
 

MASS BALANCE OF ALL CURRENTS 
C.1. MATERIAL BALANCE 
 
We have to make certain considerations. 
In our input current we have H2S and CO2 but for mass balance we are going to 
consider CO2 since this is at the input of the feed and the assumption we will make 
will be that the traces of CO2 that react are negligible to the reaction in general Of 
NaOH and H2S. 
Another important consideration is that we assume the entry of H2S and CO2 even 
though we have other inert or active compounds, but we have it in very small traces 
and we consider that they will not intervene directly in the process. 
 

C.1.1 BALANCE OF MATTER IN THE REACTOR 
 
Chemical reaction balance is taken. 
 

 
Figure 9. Balance in the reactor.  

 
 
Data:       
 
 
eq (1)  
 
 
 
 
 
    
 
 
 
 
Sulfur referent leaving the Pampilla refinery. 
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Based on the 49 TM / day we make the mass balance of the process. 
 
Reactions occur in the reactor 

The general equation for a balance with chemical reactions is:

     eq (2) 
 
Where: 
Ns: Entry or exit to the reactor. 
ri: Rate of production / consumption of a given species (s). 
 
For a required weight of 2.04 MT / h we calculate the amount of NaOH required. 
We have the entry date [1] 

TABLE 10. Current 1 
CURRENT 1 COMPOUND 

ENTRY WEIGHT TM/h mol% kmol/h weight% 

H2S 2.023 100 % 59.5 100% 

 
Now we calculate the amount of NaOH that is going to enter the reactor in stream 3 
N moles (H 2 S) = N moles of (NaOH) 
N moles of NaOH = 60 Kmol / h 
N M = weight of NaOH 
(60 kmol / h) * 40 g / mol = 2400 kg / h = 2.4 TM / hr 
 
For our case we use 23% NaOH as it is the adequate concentration for the process 
to be carried out, it can be altered by raising or lowering this percentage by weight, 
but we will do so in this way for operating conditions. Phosphoric Acids [1] 

TABLE 11. Current 3 
CURRENT 3 COMPOSICIÓN 

SODA WEIGHT TM/h mol% kmol/h weight% 

NaOH 2.055 16.25 51.38 30.32 

H2O 4.722 83.75 262.34 69.68 

total 6.777 100% 313.72 100% 

 
After the reactions are made then proceed to see the reactor output data to be 
passed to the absorption column 
  TABLE 12. Current 8 

CURRENT 8 COMPOUND 
GAS OUTLET WEIGHT TM/h mol % kmol/h weight% 

H2S 0.229 100 6.76 100% 

H2O  - - - - 

total 0.229 100% 6.76 100% 
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In this case the water did not come out through stream 8 or did it in traces, it was 
because at that pressure and temperature the water is in subcooled liquid and has 
not evaporated to leave with the gas. 
 
We now analyze the reactor bottoms (NaHS) 
 

TABLE 13. Current 9 
CURRENT 9 COMPOUND 
PRODUCT WEIGHT TM/h mol% kmol/h weight% 

NaHS 2.953 15.01 52.74 35.47 

H2O  5.371 84.99 298.43 64.53 

total 8.324 100% 351.17 100% 

 
This is the analysis we did to the reactor where we got 2,953 MT / h NaHS now we 
are going to process the exhaust gas stream from the absorber. 

C.1.2 BALANCE OF MATTER IN THE ABSORBER 
 

 
FIGURE 10: Balance in the absorber 

 
 
The current 7 has the same composition as current 3 

TABLE 14. Current 7 
CURRENT 7 COMPOUND 

SODA WEIGHT TM/h mol% kmol/h weight% 

NaOH 0.270 11.85 6.76 23 

H2O 0.9273 88.15 51.51 77 

total 1.1973 100% 58.27 100% 
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For the output of the absorber already reacted practically all the H2S 
We analyzed the current 11 
 

TABLE 15. Current 11 
CURRENT 11 COMPOUND 

WASTE WEIGHT TM/h mol% kmol/h weight% 

H2S(-) 0.00 0.00 0.00 0 

  
Now we proceed to analyze the current of the product of the absorber of our finished 
product. 
 

TABLE 16. Current 10 
CURRENT 10 COMPOUND 
PRODUCT 2 WEIGHT TM/h mol% kmol/h weight% 

NaHS 0.378 10.39 6.76 21.03% 

H2O 1.048 89.61 58.27 78.97% 

total 1.426 100% 65.03 100% 
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ANNEX D 

EQUIPMENT DESIGN 
 

D.1 REACTOR 

 
For the reactor it is necessary to know the kinetics of the reaction of NaOH with H2S, 

since on the basis we can do the calculations of time and volume. We can establish 

one of the two values to find the other. 

For this we do the general mass balance. 

 
Where A is H2S since it is the main product we want to transform 

For this we go to the kinetic equations: 

It's known: 

 

Where:     ra is the reaction rate of H2S 

 NA is the flow of moles of A 

 V is the reaction volume and t is the residence time 

 
Now that we have already separated into molar fractions we have to solve the 

differential equation by the method of separate variables 

 
We also have to calculate the volume of the reactor as a function of the input mass 

flow. 
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Mainly the analysis of reactor design is done in function of mass and not kinetics 

since the kinetics is very fast, that is why the speed of the process is governed by 

mass transfer. 

The solution of NaOH, H2S and water; 

We find the volumes occupied                           FIGURE 11. Batch Reactor 

𝜌𝜌 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 = 3.16 𝑔𝑔
𝑚𝑚𝑚𝑚

     [19] 

𝜌𝜌 𝐻𝐻2𝑂𝑂 = 1.00 𝑔𝑔
𝑚𝑚𝑚𝑚

      

𝜌𝜌 𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 = 1.8 g /cm³      [20] 

.𝜌𝜌 𝐻𝐻2𝑆𝑆(𝑙𝑙) = 0.914 g/cm3. [21] 

 

 

With the density data we calculate the 

volume of the batch reactor: 

       𝑚𝑚𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁
𝜌𝜌𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁

+ +𝑚𝑚𝐻𝐻2𝑂𝑂
𝜌𝜌𝐻𝐻2𝑂𝑂

+ 𝑚𝑚𝐻𝐻2𝑆𝑆
𝜌𝜌𝐻𝐻2𝑆𝑆

= 𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉𝑉 

 

      2.055
3.16

+ 4.722
1

+ 1.794
1.189

= 6881.14 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙/ℎ 

 

In an interval of 4 hours that is what lasts the reaction inside the reactor we have the 

following volume:  

( )6881.14 4 27524.53litros horas litros
h

  = 
 

 

Now we calculate the volume of gas that would be given by a numerical calculation 

of the Van der Walls equation for H2S.  
3

2

3

0.049

0.00004287

Jma mol
mb mol

=

=
  

Which are the constants of VDW 

For the number of oles that do not react in the reactor and for a pressure of 1 atm it 

is necessary to calculate that volume occupies the gas. 

( )
2

2

anp V nb nRT
V

 
+ − = 

 
 for  P= 101325 Pa= 1atm. 
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( )
3

2
3 32

2

0.049 * 27040 .101325 27040 *0.00004287 27040*8.3143 *298K
.

Jm mol m Pa mmolPa V mol
V mol mol K

 
  

+ − =  
   
 

 

Solving the equation V = 3.07 m3 which is the volume occupied by the gas 

The total volume is now calculated 

27.52453 + 3.07 = 30.59 m3 

We calculate the reactor dimensions for that volume 

We have the ratio L / D = 1.6 ...... [22] 

Then we calculate the dimensions of height and diameter of the reactor. 
2

3* 30.60
4

L D mπ
=    

But we know that L = 1.6D then we have the values L and D 

2.88
4.62

D metros
H metros
=
=

  

 

Also the toroid of the base of the reactor is determined, since like all deposit this one 

must have a base toriesférica, that we will calculate it of the following way: 

 

According to DIN 28011 

h1 = 3.5s where s is the reactor thickness 3- 250 mm 

We put 2.5 cm of thickness of the shell of the reactor 

  h1 = (3.5) (0.025m) = 0.0875m 

For the calculation of h2 we have: h2 = 0.1935D - 0.455s 

h2 = 0.1935 (2.88) - 0.455 (0.025) = 0.54m 

Then htotal = 0.54 + 0.0875 = 0.6275m 

We also put a stirrer for the reaction, we will propeller stirrer as they are the most 

moving to exert the fluid. We have the correlations for the dimensions of propellers 

and distances of the agitators [15] 

 

       
In addition to general characteristics of the agitator: 

- 6-Propeller Shaker. 
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- Four deflector.  

As we already have the data of height and diameter of the reactor we proceed to 

calculate the other dimensions for the agitator and the deflectors. 

1 1 0.96
3 2.88 3

Da Da Da m
Dt m

= ⇒ = ⇒ =                 1 1 0.24
12 2.88 12

J Da J m
Dt m

= ⇒ = ⇒ =  

 

                1 1 0.32
5 0.96 3

W W W m
Da m

= ⇒ = ⇒ =    

 

1 1 0.24
4 0.96 4

L L L m
Da

= ⇒ = ⇒ =  

 
 

D.2. ABSORBER 

D.2.1 CALCULATION OF THE ABSORBER DIAMETER 
 
The absorber is the equipment designed to convert all the final product of H2S gas 

that leaves the reactor in order to use it for greater production of product and of 

passage that can not be thrown its gases to the environment since they are polluting. 

ρ H2S=1,189 g/cm3 [21] 

 

We proceed to the calculation to find the diameter of the absorber for this we will 

make use of the correlations to estimate the speeds of load and flood in towers of 

filling. 

We represent the axes X and Y to find by means of a graph the flood. [23] 

1 1 0.96
3 2.88 3

E E E m
Dt m

= ⇒ = ⇒ =
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( )0.22

3

998* * *

* * *

y v x
x

c x y

G a
ejeX

g

µ ρ
ε ρ ρ

  
  →           * yx

y x

G ejeY
G

ρ
ρ

→  

 
Where: 
 
Gx: Liquid mass speed (kg/m2-h) 
 
Gy: gas mass velocity (kg/m2-h) 
 
ρx: density of the liquid (kg/m3) 
  
ρy: gas density (kg/m3)  
 
av: surface area of the dry filler per unit volume of filler (m2/m3) 
 
μx: viscosity (cP) 
 
ε: porosity or fraction of voids of the filling, dimensionless. 
 
Data for the Y axis 
 
ρx:  1.23 kg/m3  density of soda diluted to23%  [24] 
  
 
Coordinate axis calculation: 
 

2 3

2 3

1197.3 1.189
.* * 0.1625

229 1230
.

ρ
ρ

= =yx

y x

Kg Kg
G m h m

Kg KgG
m h m

 

 
To make the estimates we make our Raschig ring filling of 1 in. X 1 in. Of ceramic 
[25] 
 
For rasching rings we have 
   av = 190 m2/m3 
   Ԑ  = 0.73 
  Then we find the flood of the tower through the graph: 
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FIGURE 12. Packed Tower Flood [23] 

 
 
With the help of the graph we can find Gy 
 

( )0.22

3

998* * *
0.072

* * *

µ ρ
ε ρ ρ

  
  =

y v x
x

c x y

G a

g  

 
Then: 
 µx = 78 cp  [26] 
 

( ) ( ) ( )
3

3 2 3 3
2

0.22 30.2

0.072*1 *0.73 *1230 *1.1890.072* * * *
998998 190 * 78 ** * 1230

ε ρ ρ

µ ρ

= =
  
 

c x y
y

v x
x

Kgf Kg Kg
g m m mG

m m cpa
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Calculating: 
 

.y
KgG

m h
= 23334 22   

For gas flow with a flood of 60% we have:  
 
P ≈ 1500 Pa/m*0.6 = 900Pa/m 
 
G = 229 kg/hour, 
 

.
. * .y

Kg
G hárea m

KgG
m h

= = = 2

2

229
0 1143

0 60 3334 22
  

 
You can also calculate the diameter with the area. 
 

* áreadiámetro
π

=
4   entonces  * . .φ

π
= =

4 0 1143 0 3814   

  
For safety reasons the safety factor will be 15% [27]  
 
 

. * . .real mφ = =0 3814 1 15 0 43861   
 
Diameter of the column = 43.8 cm  
 
 
D.2.2 ABSORBER HEIGHT 
 
For this case we have a chemical reaction in the absorption, which must be 
considered according to its resistance and speed, is a quick and almost 
instantaneous reaction so much that the kinetics of the reaction almost does not 
affect the mass transport absorption process, but this velocity must be quantified by 
certain kinetic parameters. 
 
What is known is that the reaction occurs in the liquid phase, which means that the 
greater resistance of mass transfer is in the gas phase, therefore it is the one that 
controls the absorption process. 
 
Now the rate of reaction in the absorption is to be quantified. 
The chemical reaction, whose reaction rate is described rA = kCACB, occurs in the 
liquid or at the interface, and depends on the relation of the different resistances 
involved. 
 
If the higher resistance is in the liquid phase, then the rate constant will depend on 
this resistance. 
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rA = kGA ( pA - pAi ) 
 
Where, the reaction rate is expressed per unit area of interface: 
 
pA: gas pressure in the fluid 
pAi : es la presión en la interfase  
kGA: mass transfer constant. 
 
Now if we analyze in the liquid we have: 

 

          rA = KAL ( CAi - CA ) 
Where: 
KAL: mass transfer coefficient in the liquid 
CAi: concentration of A at the interface 
CA: concentration in the fluid 
 
Where A is H2S and B is NaHO. 
 
Knowing both equations of constant of speed and taking into account the law of 
Henry pAi =HA CAi is reached to the relation.  

.. .

A A
A

GA GA AlB A

P P
r

H H
k k k EK C D

= =
+ +

1 1     [28] 

 
To determine the type of reaction that is carried out in the absorption column, the 

Hatta (MH) modulus and the increase factor (Ei) must be calculated. From the 

relationship between these two values and through Figure 8 the type of reaction is 

defined. 

Also the hatta (MH) module is found by the relation: 

. .B A
H

AL

K C D
m

k
= 2       [28] 

 
And we can calculate the E by the figure:  
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FIGURE 13: The increase factor as a function of the Hatta and Ei modules 

 
For this we have the following data of fluids: 
 
Diffusivity:  DH2S:  3, 51·10-9 m2/s    [29] 

                     DNaOH. 1.40·10-9 m2/s     [29] 

 

H2S Henry constant….  H= 25 bar·m3/kmol    [29] 

For both solutes:   Liquid phase: KL= 1, 2·10-4 m/s     [29] 

     Gas phase: Kga =0,026 kmol/m3·bar·s    [29]   

 

Kinetic reaction constant k = 9,5·103 m3/kmol·s    [29] 

The ratio of liquid and gas mass velocities respectively 

 
.

.
.

x

y

TMG h
TMG

h
= =

1 1973
5 228

0 229
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To check the effects of the reaction kinetics we calculate the number of hatta: 

. . . .
.

A B A B
H

AL GA

D k C D k C
M

k k H
= =

 

Replacing values of the previous data we have: 

. * . . * .
.

.
.

.

H

m m mol
s kmol s L

M
M bar

bar s M

−     
     

    = =
   
   
   

2 3
9 3 67503 51 10 9 5 10

973
0 02

0 026 25
 

 

For very low MH under 1 is met that:   HM
E ≈ +

2

1
3   

Therefore:  E = 1.00182 

The condition of neglecting kinetics is that 

E > 5 MH 

Thus it is shown that the kinetics do not affect the reaction. 

 

Now we calculate the height of the tower by the following relation: 

.
. .

bx

GA a a

yG
Z Ln

K P S y
 

=   
 

  [37]………  (*)   

We also know that 
1
𝐾𝐾𝐺𝐺𝐺𝐺

=
1

𝑎𝑎 ∙ 𝐾𝐾𝑔𝑔𝑔𝑔
+

𝐻𝐻
𝑎𝑎 ∙ �𝐾𝐾 ∙ 𝐶𝐶𝐵𝐵 ∙ 𝐷𝐷𝐴𝐴

 

Replacing data we have: 

.

. *. . . ... . .
GA

bar m
kmol

K m mol m
L

kmol m m
m m bar s km l s som

−
= +2 2 3

3 3

3

9 2

3

1 1

190 0 026 1

25

6750 3 51 1090 9 0
3

50
97

  

 

. ..
GA

bar m s
K kmol

=
41 8 853  
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But according to the design of Robert E traybal the pressure drop for an absorber 

should be 200 - 400 N / m2 

We can put a pressure drop of 350 N / m2 at our discretion 

And also ΔP * z = Pa 

 * Z Pa
N

m
 

= 
 

2350  

Replacing data in equation (*) 

( )
.

. . Z . .
. .

a

Z Ln
ykmol N m

ba

mol
h

r m s m

 
=       
 

2
4 2

0

0 1129 350 0 1143

6760
 

 
  Z = 2.039 m  
 
Due to safety conditions 15% of the height is added to the filling [27] 

Z real = 2.3448 m 

 
To calculate the thickness of the adsorber tower: 

𝑡𝑡 = 𝑃𝑃 𝑥𝑥 𝑅𝑅
0.85 𝑥𝑥𝑥𝑥−0.6 𝑥𝑥 𝑃𝑃

                 [30] 

 

Where : 

T = Adsorber tower thickness 

P = Pressure of design in psig. 

R = Inch Radius.  

S = Work effort in psig. 

Then :  

 

𝑡𝑡 =
0.1305𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 𝑥𝑥 17.2 𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝

0.85 𝑥𝑥14.49𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝 −  0.6 𝑥𝑥 0.13𝑝𝑝𝑝𝑝𝑝𝑝𝑝𝑝
 

 

𝑡𝑡 = 0.198 pulg. ≈0.5 mm< 0.5’’ 
 
 
Now go to the calculation of the weight of the tower: 
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( ) ( ) ( )( ). .

. . m . .acero acero

mKgW V m Kg
m

π
ρ

 
= = − = 

 

2 2

3

2 76
7850 0 435 0 43 18 4

4
  

 
 

 
 

Figure 14. Absorber diagram 
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ANNEX E 
 

ENERGY BALANCE 
 
For this case we are going to do the balance of energy in the reactor where the bulk 

of the reaction is going to occur and that is why it is where the greatest energy 

change occurs, whereas in the column we only treat the gases that came out of the 

reactor However, as long as there is a reaction there will be changes in temperature, 

which is very small, that is why in my absorption column I assume that I will have a 

constant temperature and pressure. Like the previous case in the mass balance, 

here we will make the energy balance based on the chemical reaction. 

This balance will be made based on the concentration of caustic soda to 23%. 

The general energy balance equation for a batch process is given as follows: 

 

 
 

Where: 

Q: Heat that goes to the surroundings. 

 

WS: Work or energy flowing in response to any driving force other than a temperature 

difference, in this case work on the current will be made by the agitator. 

 

ΔEk: Kinetic energy, which is due to the movement inside the system. 

 

ΔEp: Potential energy, caused by the position of the gravitational system, which is 

very low since only the reactor system is analyzed and not after the exit in the pipes. 

 

ΔU: Internal energy, which will be the energy of the characteristics of the substances 

found in the control volume. 
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For this we set the input temperature variables and manipulated variables (output 

temperatures).3 

TABLE 17: Entrance to the reactor. 

REACTOR 

ENTRANCE 

COMPOUND Temperature ºC 

H2O 25 

H2S 25 

NaOH 25 

  
The next part is to do balance calculations in the reaction 

In the literature we have the standard formation enthalpy values for the 

substances.4 
 

COMPOUND ENTHALPY OF FORMATION ΔHf 25ºC (kJ/mol) 

NaOH (ac) -469.46 

NaHS(ac) -257.91 

H2S(g) -20.18 

H2O(l) -286.03 

 
The values shown are standard conditions, 25 ° C and 1 atm; In the case of the feed 

the gases and the soda are entering at 21ºC which is the reference temperature that 

is being set to the environment. 

 

The internal energy (ΔU) is expressed in terms of its relation to the enthalpy (ΔH) as 

follows.  

 
                                                           
3 Camizán Vigo. Study of the treatment of gaseous emissions of hydrogen sulfide. 2015  pag 110 
4 Lange, John A. Dean, Manual of Chemistry, thirteenth edition, printed in Mexico, pp. 9-30, 9-60, 9-61 
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In the case of the reactor, the change in pressure and volume is imperceptible, so 

that it does not alter the relation to neglect it. 

 
The enthalpies of the incoming and outgoing substances, ie the enthalpy change, 

are calculated. 

In the case of NaOH it will not be possible to calculate since there is no exit of this 

one and it is entering to the temperature (21ºC) to which the reference is being 

taken. 

 
But the pressure change is not considered since we are working with liquids and 

temperatures below 50 ° C and neither the volume since we will be in a constant 

volume reactor. 

 
Where we define as: 
 
Cp: Heat capacity of the substance. 
m: Input and output mass flow. 
T: Process temperature, in this case the reactor 
 
On the basis of the heats of reaction the energy generated inside the reactor is to be 
calculated. 
 

H2S + NaOH  NaHS + H2O 
 

( ) ( ) ( ) ( ) .REACCIÓNH O NaHS Hf S NaOf Hf f fH H H H H−∆ + ∆ − ∆ ∆=∆
2 2

 

Replacing the data in Table 9 we have: 

 

. .REACCf IÓN
kJ

mol
H =∆ −54 27  

 

.. . . . f REACCIÓNHkJ kJ kJ kJ
mol mol mol mol

   
− − − − − =   


− ∆

  
286 03 257 91 20 18 469 46
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Having ΔH reaction with negative sign means that the reaction is exothermic, and if 
we want to bring the output gas stream to the absorber, the current must be cooled 
by means of a heat exchanger. 
 
For this it is determined how much heat is going to the tower 
 
Then we can deduce the outlet temperature of the current 
 

( ) ( ) ( ) ( )º . . .
T T T

NaHS NaHS H S H S H O H OC T T TH m Cp dT m Cp dT m Cp dT∆ = + +∫ ∫ ∫2 2 2 225 25 25 25
 

( ) ( ) ( )

( )
º

. *    . *

. . . . . .

.   .. *

T T

C

T

kmol kmolH dT dT
h h

kmo Tl
h

T dT− − −

∆ = + +

+ + +

∫ ∫

∫

25 25

3 5 8 2

25

25

52 74 286 03

33 51 10 1 547 10 0 301

298 43 286 03

6 76 2 10
 

   
T=25.13ºC 

As we can observe the temperature increase is negligible. 

 

The variation of temperature does not vary much relatively, since with that variation 

there is no change of state. 

 TABLE 18. Cp values 

COMPOUND HEAT CAPACITY Cp (KJ/mol.ºC) 

NaOH  0.1313 

Na2S  0.2903 

NaHS 257.91 

H2S(g) 33.51*10-3  + 1.547*10-5T + 0.3012*10-8T2 

H2O(l) 286.03 

CO2(g) 45.36  +  8.68*10-3T  -  9.619*10-5T-2 

Subsequently you will find the energies that are going to spend the devices in charge 

of giving movement to all fluid of the process. 
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E.1 CALCULATION OF THE WORK PERFORMED BY THE AGITATOR IN THE 
REACTOR 
 
The mixture that takes place inside the reactor driven by a stirrer that in turn receives 

the energy of a shaft that receives work. 

 

In this section the power required to operate the agitator is calculated. 

 

For the following case the normal agitator, which is 6 blades, is to be used. 

  

CALCULATION OF THE REYNOLDS NUMBER 
2

Re inD ρ
µ

=    [22] 

Where: 
 
n: Stirrer revolutions (rps) = 14.3 rps [1] 
 
Di: Diameter of the stirrer (m) 
 
ρ: Density of the solution (kg/m3) = 1.193 kg/m3     [31] 
 
μ: Solution viscosity (kg/m.s) 

 

 

 

 
With what can be observed that the flow is turbulent 

Then calculate the power that will be: 
3 5n DP

g
ϕρ

=  [38] 

Where φ is the power number and we find it by the graph: 

( )( )2
314.3 0.43 1193

Re 463878
0.0068

.

Kgrps m
m

kg
m s

 
 
 = =
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FIGURE 15: NUMBER OF POWER AND NRO OF REYNOLD [32] 

 

Then the power number is determined graphically. 

Φ = 5.5 

Replacing has:  

 

( ) ( )3 5
3

2

5.5* 1193 * 14.3 * 0.43
*28753 281.77

9.81

Kg rps m
Kg mmP kWm s

s

 
 
 = = =  

Also: 1kJ = 1kW*s 

281.77 1014372 281.77kJ kJP kW
s h

= = =  
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E.2. BLOWER ENERGY BALANCE 1 
  

To calculate the energy required for the blower to bring the H2S gaseous stream 

through the bottom of the reactor, the pressure in the lower part of the reactor needs 

to be overcome. Therefore a calculation of the pressure in the lower part of the 

reactor will be carried out. 

 

Height of liquid = 4.22 m 

Calculation of the density of the liquid 

3

8571 1245.60
6.881 3

m Kg Kg
vol m m

= =   

Pressure P is: 

3 21245.60 *9.8 *4.22 51488.2Kg mP gh m Pa
m s

ρ= = =   

Pgas = 1atm = 101325 Pa 

Total pressure = 101325 + 51488.2 = 152813.2 Pa 

Then the blower must have a pressure of 152813.2 Pa. 

The work of the blower can be calculated by the following formula: 

 
1

2

1

. 1
1s

PRTW
M P

γ
γγ

γ

− 
  − = −  −    

[33] 

WHERE: 

W s= Blower work 

γ = Cp / Cv ratio 

M= Molar mass of gas (H2S) 

P1 y P2 = inlet and outlet pressures respectively. 

R= Universal constant of ideal gases. 

T= Temperature at which it is used, in this case at 25 ° C. 

 

1.3 1
1.38.3143 *298K1.3 152813.2.. 1

1.3 1 10132534
s

J
mol KW g

mol

− 
  − = −  −  
 
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31.40 31.40s
J kJW
g Kg

− = =  

Total blower work is 31.40kJ/Kg 

31.40 *2023 63522.2 17.64 23.65kJ Kg kJW kW HP
Kg h h

= = = =  

 

E.3. BLOWER ENERGY BALANCE 2 
 

Pressure P is:  

1080 101325 104925P Pa Pa Pa= + =   

The work of the blower can be calculated by the following formula: 

 
1

2

1

. 1
1s

PRTW
M P

γ
γγ

γ

− 
  − = −  −    

 

WHERE: 

W s= Blower work 

γ = Cp / Cv ratio 

M= Molar mass of gas (H2S) 

P1 y P2 = Inlet and outlet pressures respectively 

R= Universal constant of ideal gases 

T= Temperature at which it is used, in this case at 25 ° C 

 

1.3 1
1.38.3143 *298K1.3 152813.2.. 1

1.3 1 10132534
s

J
mol KW g

mol

− 
  − = −  −  
 

 

31.40 31.40s
J kJW
g Kg

− = =  

Total blower work is 31.40kJ/Kg 

31.40 *229 7190.6 2.00 2.68kJ Kg kJW kW HP
Kg h h

= = = =  
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E.4. POWER BALANCE PUMP 1 
 
The largest pressure drop is calculated throughout the entire process to calculate 

which pressure drop should be due. 

To give an idea we proceed to make a scheme of distribution of pipes, exclusively for 

the pump 1. 

 
FIGURE 16. NaOH current. 

 
The two inputs of NaOH that is had is the current that enters the absorber and the 

other one is that enters the reactor. 

We calculate the energy that is spent in each pipe to reach the required height. 

This requires the physical properties of 23% NaOH for the calculation of expenses 

by height and friction. 

23%

23%

1.52

78
NaOH

NaOH

g
ml

cPs

ρ

µ

=

=
 [26]  

Length of pipe 1 + 1 + 2.88 + 1 + 2.88 + 1 + 5 = 14.76 m 

We determine the loss of load due to friction in the pipes:  

 

First is the Reynolds number: 

 

 

4*1.8825
Re 1209.80

*0.0254 *0.78

Kg
s

m Pπ
= =  
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So it is seen that it is a laminar fluid. 

 

The friction factor f is 64/Re [34] 

 

f=64/1209.80= 0.052 

 

The loss in the largest pipe is now calculated to be 14.76 m.  

2

2
L vh f
D g

=   Then   

2
2

2

2.52314.760.052* * 9.81
0.0254 2*9.8

m
m sh mmm

s
= =  

Also the analysis of the smaller losses: 

3 "T" tubes, 3 cubits 90º 1" PVC 
2

2
vh K
g

=   

2 2
2 2

2 2

2.523 2.523
1 2 3* 1.80* 0.75* 0.98

2*9.8 2*9.8

m m
s sh h h mm m
s s

 
 = + = + =  
 

 

 

Total pressure drop:  

6.45 5 0.98 12.43pérdida fluìdoh h m m m m+ = + + =   

3 21250 *9.8 *12.43 151982.5 1.52kg mP gh m Pa bar
m s

ρ∆ = = = =  

 

 Calculation of the power of the pump: 

0

bP gQh m ghρ= =  

Where 

• Pb is the theoretical power of the pump (W) 

• m is the mass flow (kg / s) 

• g is the acceleration of gravity (9.81 m / s2) 

• hb is the dynamic height of the pump (m) 
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2

m1.8825 *9.8 *12.43m 229.31W 0.307 HP
sb

KgP
s

= = =  

Based on the results obtained for the power of the pump is going to see which model 

conforms to these specifications. 

ANNEX F 
EQUIPMENT SELECTION 

 
F.1. BLOWER 1 
A blower having a power greater than 30 HP and having a pressure variation greater 
than 52813.2 Pa is required. 
The blower is then selected. [35] 
 

 
FIGURE 17: HSR 302 BLOWER 
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F.1.1 TECHNICAL CHARACTERISTICS 
 
  

 
 
 

TABLA 19. BLOWER CHARACTERISTICS 

 
 

  



66 
 

 
 

F.1.2 CRITERIA OF ELECTION OF THE BLOWER 1 
 
The injection pressure of the gas to the process must pass the calculated minimum 
pressure, and this blower fulfills this condition, since the required pressure is 
52813.2 kPa. If it does not have an efficiency less than or equal to 80%, it also 
meets the H2S bubbling target at the bottom of the reactor. 
 

 
 

F.2. BLOWER 2 [36] 
 
A blower having a pressure variation greater than 1800 Pa is required. 
The blower is then selected. And also it is necessary to overcome the atmospheric 
pressure at the exit of the tower then you have to have a blower with a pressure 
greater than 104925 Pa. 
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FIGURE 18. GHBG 36 3R6 BLOWER 
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F.3. PUMP 1 [39] 
 

 
FIGURE 19. KARSON 0.5 HP PUMP 

 
 
DATA SHEET 
ATTRIBUTES DETAIL 
14 Use = To pump clean water and non-corrosive liquids. Increases house 

pressure, accumulation of water in ponds and irrigation of gardens. 
Characteristics Pump made of cast iron, medium - low noise level. 
Brand Karson 
Power 0.5 HP 
Maximum height 30 m 
Minimum range 6 m 
Maximum Flow 115 L/m 
Engine speed 3450 rpm 

Connection type Monofásico 
Suction Diameter 1" 

Discharge 
Diameter 

1" 

Origin China 
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Guarantee 1 year 
Recommendations Install indoors or at least must be protected from the weather, check that the 

supply voltage matches the voltage of the machine, do not forget to 
purchase: PVC joint, foot valve, PVC terminal and PVC pipes for the 
assembly of the bomb. 

Type Centrifugal pumps. 

 
F.4. MEMBRANE [40] 

 

 
FIGURE 20. Industrial Osmotized Water Purifier 

 

 
 

The capacity can be chosen in the following table: 
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TABLE 20. Capacities 
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