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HCH Store Emissions Process Plant Emissions
HCH Concentration

mg/Nm3
TCB Concentration

mg/Nm3
HCH Concentration

mg/Nm3
TCB Concentration

mg/Nm3

Medium Maximum Medium Maximum Medium Maximum Medium Maximum

Number of
samples

1999 N.D. N.D. N.D. N.D. N.D. N.D. 2,5 5,1 6
July N.D. N.D. N.D. N.D. N.D. N.D. 4,5 8,9 42
August N.D. N.D. N.D. N.D. N.D. N.D. N.D. 44
September N.D. N.D. N.D. N.D. N.D. N.D. N.D. 42
October N.D. N.D. N.D. 1,3 N.D. N.D. <1 5,0 38
November N.D. N.D. N.D. N.D2,3. N.D. N.D. 1,5 8,7 42
December N.D. N.D. N.D. 1,1 N.D. N.D. N.D. 1,0 28
January 2000 N.D. N.D. N.D. 2,5 N.D. N.D. N.D. 2,4 40
February N.D. N.D. <1 2,0 N.D. N.D. 1 3,0 42
March N.D. N.D. 1,8 3,6 N.D. N.D. 2 3,8 46
April N.D. N.D. <1 1,9 N.D. N.D. 1,2 2,0 16
May N.D. N.D. N.D. 1,4 N.D. N.D. 1,1 1,2 6
June N.D. N.D. 1,5 1,8 N.D. N.D. 1,2 1,3 4
July N.D. N.D. 1,1 1,2 N.D. N.D. 1,9 2,7 4
August Plant stop for maintenance
September N.D. N.D. 1,3 1,5 N.D. N.D. 1,5 1,5 4
October N.D. N.D. 0,7 1,3 N.D. N.D. 0,7 1,4 4
November N.D. N.D. 1,4 2,4 N.D. N.D. 0,7 1,1 6
December N.D. N.D. 1,8 1,9 N.D. N.D. 3,7 5,9 4
January 2001 N.D. N.D. 0,7 1.4 N.D. N.D. 1,7 2 4
February N.D. N.D. 1,2 2,4 N.D. N.D. 1,2 2,3 4
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Medium value TCB HCH 
Monthly (g/ Tm) 10 5 
Monthly (mg/l) 1 2 
Daily (g/ Tm) 20 10 
Daily (mg/l) 2 4 
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 ������� ������%

154
178
332
1,4

0,21

TCB

81 %  from total data <0,21

Data >0
Data = N.D.
Total data

Maximum value (mg/l)
15% of maximum value

1
353
354

0,15

HCH

99,7 from total data = N.D.
Maximum value (mg/l)

Data >0
Data = N.D.
Total data

158
127 000
450 000
202 50045% of maximum value

70 %  from total data >202.500

Total data

Maximum value (mg/l)

ECOTOX

Minimum value (mg/l)
pH 6,5-9,5
PCB (mg/l) N.D.
% Salinity 15-26%
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The searching of correlation between conversion and process variables has been made 
by statistical analysis of historic data.  

OBJECTIVE 1: Analysis of historic data

Conversion is lower in the first 
batches treated early in the day

Reactor A and B operates differently 
for the same conditions, because of 
differences in the position of utilities 
(heating, reflux, cooling....)

METHODOLOGY

RESULTS

671 01 61 61 82 33 04 14 05 05 25 27 4N  =

n º  d e  r e a c t i o n  i n  t h e  d a y

1 41 31 21 11 0987654321

C
o

n
v

e
r

s
io

n
, 

%

1 0 2 . 0 0

1 0 1 . 0 0

1 0 0 . 0 0

9 9 . 0 0

9 8 . 0 0

9 7 . 0 0

9 6 . 0 0

9 5 . 0 0

2 0 62 3 8N  =

R e a c t o r

21

C
o

n
v

e
r

s
io

n
, 

%

9 9 . 5 0

9 9 . 0 0

9 8 . 5 0

9 8 . 0 0

9 7 . 5 0
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Conversion is increased by 
increasing temperature at the 
beginning of reaction (before adding 
NaOH)

When reaction temperature exceeds 155°C and 0,3 bar, conversion is 
higher than 99,8%.

T _ N a O H ,  ° C

6 86 66 46 26 05 85 65 4

C
o

n
v

e
r

s
io

n
, 

%

1 0 0 . 0 0 0

9 9 . 9 8 0

9 9 . 9 6 0

9 9 . 9 4 0

9 9 . 9 2 0

9 9 . 9 0 0

9 9 . 8 8 0

9 9 . 8 6 0

9 9 . 8 4 0

9 9 . 8 2 0

9 9 . 8 0 0

193 95 5 53 24 42 1N  =

R e a c t i o n  t e m p e r a t u r e  ° C

1 5 5 <1 5 0 - 1 5 51 4 5 - 1 5 0< 1 4 5

C
o

n
v

e
r

s
ió

n
, 

%

1 0 0 . 5 0

1 0 0 . 0 0

9 9 . 5 0

9 9 . 0 0

9 8 . 5 0

9 8 . 0 0

9 7 . 5 0

9 7 . 0 0

9 6 . 5 0

R E A C T O R

1

2

115 34 7 33 94 77N  =

R e a c t i o n  p r e s s u r e ,  b a r

0 . 3 - 0 , 40 , 2 - 0 , 30 , 1 - 0 , 20 - 0 , 1

C
o

n
v

e
r

s
io

n
, 

%

1 0 0 . 5 0

1 0 0 . 0 0

9 9 . 5 0

9 9 . 0 0

9 8 . 5 0

9 8 . 0 0

9 7 . 5 0

9 7 . 0 0

9 6 . 5 0

9 6 . 0 0
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Three process variables are related with conversion:

(1) temperature before adding NaOH

(2) temperature reached during reaction

(3) pressure reached during reaction

only temperature before adding NaOH can be used for indirect monitoring 
of conversion.

CONCLUSIONS

Ref./PROYECTO/TRANSPA/0294.PPT

LIFE CYCLE ASSESSMENT 

Simplified LCA of different options for the treatment of HCH

-Evaluate the different alternatives for the treatment of HCH waste

-Identify key points of the existing alternative treatments

-Establish the basis for the later exhaustive LCA: need for further data, key 

impacts...

Main objectives of this simplified LCA:
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IMPACTS CONSIDERED

�Raw material consumption

�Energy

�Hazardous wastes

�Emission of carcinogenic substances

�Respiratory effects caused by organic substances

�Respiratory effects caused by inorganic substances

�Emission of ecotoxic substances

�Agregates the emissions of substances during the Life Cycle of a

product/process according to their contribution of each impact.

�These results do not provide comparison among different impacts.

CHARACTERISED RESULTS ACCORDING TO THE METHODOLOGY ECOINDICATOR 99:

Ref./PROYECTO/TRANSPA/0294.PPT

RAW MATERIALS

ENERGY

INCINERATION

TRANSPORT

INPUTS OUTPUTS

EMISSIONS TO 
WATER

EMISSIONS TO AIR

SOLID WASTE

EMISSIONS TO 
SOIL

FILLING

HAZARDOUS 
WASTE 

LANDFILL

HCH
PLANT

TCB

Functional unit:Waste treatment of 5000 tonnes of HCH

Alternative treatments
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20,9

12,8

6,2

3,8

3,7

3,0

2,9

2,6

2,3

2,1

1,9

1,3

0,6

0,4

0,2

Salarie s

Supplies

Electric Power

Proce ss Analisis

Catalyst

Hydrochloric. Acid

Water

A. Carbon
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Sod. Hidroxide
20%

Supplies & Mantain.
13%

T ot. Analit. Costs
6%

Electric P ower
6%

Packages
5%

Health & S afety
3%

Col. Bottom R es .
6%

Catalys t
4%

 HCL ,Water, N2, 
A.Carbon

5%

Salaries
32%
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