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Info Bio

Cogno Nano

Convergence

Nanotechnology is a crucial player in the fourth industrial revolution as part of convergent technologies, alongside
biotechnology, information technology, and cognitive science that will lead humanity once more to break barriers and
address challenges, reducing the gap of what we can do and the way to do it responsibly.
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What about tracers?



6

• Non cost-effective detection

• No real time detection

• Could be toxic

• Non environmentally friendly

Conventional

tracers
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Nanotracers

Reduced 
analysis time

Enhanced 
traceability

Environmentally

friendly

Reduced costs
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• There is the need of using several
tracers for different zones of

interest.

• Another need is related to several
injection Wells related to a single 

producer.

Multi tracer injection
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Methodology
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Novel synthesis

✓ Sustainable C sources

✓ Met. carbonizing

Microwave

Solvothermal

•

Surface modification

• N sources (Amine 1, 2 y 3)

• Heteroatoms (O, P, S )

• Transition metals

• Surface oxidation

Multi tracer injection
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Bio-nanotracers

Coffee pulp: 43,6% fruit-

2’400,000 ton/year .

Rice husk: 512.850 ton in 2019

– bad disposal

Cane bagasse; 6’422,624

ton/year, opportunity

Fruit peel: Banana,

Orange, Mango y

Pineapple,

Agro waste

Different “colors”

• Different sources of

C and N

• Different sizes

Multi tracer injection



Succesful optimization towards to obtain
different “colors”
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Excitation Emission Color Method Solvent

266 454 Blue Hydrothermal 1 DMF

388 446 Blue Hydrothermal 1 W

327 412 Violet Hydrothermal 1 W+Ethylenglicol

390 450 Blue Electroquimica W

386 456 Blue Hydrothermal Ethanol

270 380 Violet Hydrothermal 2 W

272 576 Yellow Hydrothermal 2 Acetone

250 360 Violet Hydrothermal 2 W

350 650 Red Hydrothermal 2 DMF

290 385 Violet Hydrothermal 2 Ethyl Acetate

TOTAL 10 4 2 5

Multi tracer injection
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Succesful optimization towards to obtain 
different “colors”

Multi tracer injection



Static and Dynamic retention

Evaluation under
conditions of interest

( Stirring, Temperature, 
among others)

Dynamic evaluation
under reservoir

conditions

Static Dynamic
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Simultaneous quantification of each tracer



Scheme injection for field trial

Information and knowledge about the field are of primary
importance

Injection
Wells

Production Wells 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18

1 Blue CQD Blue CQD
Blue 
CQD

Blue CQD

2 Red CQD Red CQD
Red 
CQD

3
Green 
CQD

Green 
CQD

Green 
CQD

4
Green 
CQD

Green 
CQD

Green 
CQD

5

6 Red CQD Red CQD

7
Green 
CQD

8 Blue CQD

9
Green 
CQD

Green 
CQD

Green 
CQD

10
Red 
CQD

Red CQD Red CQD
Red 
CQD

11
Green 
CQD

Green 
CQD

Green 
CQD
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Human 
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develop
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Joint
industry
projects
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