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El presente documento se genera a raiz de las colaboracion solicitada muestras por Mar
Gacia Reinaldos, es parte de un proyecto denominado "Mejora de la Gestion de los
Residuos Solidos Urbanos de la Peninsula de Osa y posibilidad de introducir materiales
plasticos en nuevos materiales de construccion”. Entre las posibles colaboraciones

comentadas serian las que siguen:

- Estudios geotécnicos de los proyectos de Daniel y Beatriz. Nos coordinariamos con
Ernesto en una de sus giras a Golfito para la toma de datos de campo y su posterior traslado
a la capital para el desarrollo del estudio.

- Recogida de muestras por parte de Gonzalo de los plasticos del Parque Nacional de
Corcovado para su posible introduccién en material asfaltico (posibilidad de introducirlos
en la construccion de la via verde) asi como un inventario del tipo de plastico que llega y su
estado de deterioro.

- Recogida de muestras del fondo marino para el posible estudio de micropléasticos, seria
genial conocer estas variables que hoy dia no se contemplan y estamos seguros que sera
una informacién muy valiosa a futuro.

Este informe se basa en las muestras enviadas al LanammeUCR por Gonzalo Garcia-
Barroso Rubio, las cuales fueron muestreados por él. Se procedié a realizar un analisis
FTIR para la identificacion quimica de los materiales de desecho.

Los resultados de las muestras se presentan a continuacion.
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Positive Match Thermo
(9003-53-6) Polystyrene

TruDefender FI1453

Mode:

The measured data is fully consistent with the Scan Warnings: None

library item for Polystyrene.

Allresults should be vertied using other methods or techniques

— Scan

—  Polystyrene

4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm -1)

lanamme - Scan007 12/04/2018 4:24 PM
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Suela de zapato. Scan 014

No Positive Match Thermo
(25038-59-9) Poly(ethylene terephthalate) serenTEe
TruDefender FI1453
Mode:
No exact match found in the library, but items with Scan Warnings: None

some similar features were identified. Contact
Thermo (800-374-1992) for spectral analysis
assistance.

Allresults should be verified using other methods or techniques

— Scan
—  Poly(ethylene terephthalate)

4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm -1)

lanamme - Scan014 12/04/2018 4:42 PM

Cadigo Postal 11501-2060, Universidad de Costa Rica/ Tel: (506) 2511-2500 Fax: (506) 2511-4440
direccion.lanamme@ucr.ac.cr / www.lanamme.ucr.ac.cr
Pagina 6 de 25



UNIVERSIDAD DE LABORATORIO NACIONAL
COSTA RICA e DE MATERIALES Y MODELOS ESTRUCTURALES

LanammeUCR

3. Dos trozos de botellas de PET

Botella 1. Scan 009

No Positive Match Thermo
(25038-59-9) Poly(ethylene terephthalate) serenTee
TruDefender F11453
Mode:
No exact match found in the library, but items with Scan Warnings: None

some similar features were identified. Contact
Thermo (800-374-1992) for spectral analysis
assistance.

All results should be verified using other methods or techniques

— Scan
—  Poly(ethylene terephthalate)

4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm -1)
lanamme - Scan009 12/04/2018 4:30 PM
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Botella 2. Scan 010

No Positive Match Thermo
SCIENTIFIC
(25038-59-9) Poly(ethylene terephthalate)
TruDefender FI1453
Mode: Auto
No exact match found in the library, but items with f 5
some similar features were identified. Contact e iaings: Hone
Thermo (800-374-1992) for spectral analysis
assistance.
Al results should be verified using other methods or techniques.
— Scan
—  Poly(ethylene terephthalate)
WA
4000 3500 3000 2500 2000 1500 1000
\Wavenumber (cm -1)
lanamme - Scan010 12/04/2018 4:32 PM
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4. Dos trozos de plastico PEAD

Plastico 1.

Scan 008

LABORATORIO NACIONAL
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Mixture (86%)

Group A 79%
High-density polyethylene
(4088-22-6) N-Methyl-N-octadecyl-1-oct...
(4434-66-6) 1-Bromononadecane
Ionomer
(638-68-6) Triacontane
(630-02-4) Octacosane
(112-89-0) 1-Bromooctadecane
(4276-49-7) 1-Bromoeicosane
(6938-66-5) 1-Bromodocosane
(544-85-4) Dotriacontane
(2885-00-9) 1-Octadecanethiol
(1343-88-0) Magnesium silicate 6%

The measured data cannot be adequately
described by a single library item, but a mixture of
the items shown accounts for 86% of the data.
Values shown are the amount of molecular signal
that can be described by each item.

All results shouid be vertfied using other methods or techniques.

— Scan
—  Group A
— Magnesium silicate

TruDefender FI1453

Mode:

Scan Warnings:

4000 3500 3000 2500 2000
\Wavenumber (cm -1)

lanamme - Scan008

1500 1000

12/04/2018 4:27 PM
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Plastico 2. Scan 013

LABORATORIO NACIONAL
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No Positive Match

High-density polyethylene
(4088-22-6) N-Methyl-N-octadecyl-1-octadecana...
(4434-66-6) 1-Bromononadecane

Ionomer

(638-68-6) Triacontane

(630-02-4) Octacosane No exact match found in the library, but items with
(112-89-0) 1-Bromooctadecane some similar features were identified. Contact
(4276-49-7) 1-Bromoeicosane Thermo (800-374-1992) for spectral analysis
(6938-66-5) 1-Bromodocosane assistance.

(544-85-4) Dotriacontane
(2885-00-9) 1-Octadecanethiol

Allresults should be verified using other methods or techniques.

— Scan

— High-density polyethylene

—  N-Methyl-N-octadecyl-1-octadecanamine
— 1-Bromononadecane

—— Ionomer

Triacontane

TruDefender FI1453
Mode:

Scan Warnings:

Auto

None

Wavenumber (cm -1)

lanamme - Scan013

12/04/2018 4:40 PM
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5. Un trozo de bolsa de film

II0 nso2 .soitzslq szalo8

No Positive Match Thermo
(9003-07-0) Polypropylene (Isotactic) serenme
Polypropylene (w/ barium sulfate) TruDefender FI1453
Polypropylene (Glass filled)
Polyallomer Mode: Auto

Polypropylene (Mica reinforced)
No exact match found in the library, but items with i ]
some similar features were identified. Contact >can Warnings: Nore
Thermo (800-374-1992) for spectral analysis
assistance.

Allresults shouid be vertfied using other methods or techniques.

— Scan

— Polypropylene (Isotactic)

— Polypropylene (w/ barium sulfate)
—  Polypropylene (Glass filled)

—  Polyallomer
Polypropylene (Mica reinforced
— e —
4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm -1)
lanamme - ScanQ11 12/04/2018 4:35 PM
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Vaso de plastico. Scan
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Positive Matches

Polypropylene (Glass filled)
(9003-07-0) Polypropylene (Isotactic)
Polyallomer

Polypropylene (Mica reinforced)
Polypropylene (w/ barium sulfate)

The measured data is consistent with ALL of the
library items shown.

Allresults should be vertfied using other methods or techniques

Scan

Polypropylene (Glass filled)
Polypropylene (Isotactic)
Polyallomer

Polypropylene (Mica reinforced)

Polypropylene (w/ barium sulfate

TruDefender FI1453

Mode:

Scan Warnings:

4000

2500
Wavenumber {cm -1)

lanamme - Scan012

12/04/2018 4:38 PM
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Bolsa Film. Scan 015

R
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Positive Matches

High-density polyethylene

(544-85-4) Dotriacontane

(2885-00-9) 1-Octadecanethiol

(630-02-4) Octacosane

(638-68-6) Triacontane

(4276-49-7) 1-Bromoeicosane
(6938-66-5) 1-Bromodocosane
(4434-66-6) 1-Bromononadecane
(9002-88-4) Low-density polyethylene (w...
(9002-88-4) Low-density polyethylene

Scan

High-density polyethylene
Dotriacontane
1-Octadecanethiol
Octacosane

Triacontane

The measured data is consistent with ALL of the
library items shown.

Al results should be verthied using other methods or techniques.

TruDefender FI11453
Mode:

Scan Warnings:

\

—

4000

lanamme - Scan015

3000

750 2000

Wavenumber (cm -1)

12/04/2018 5:00 PM
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2. Palo de caramelo

Palo de caramelo. Scan
016

- 1090,
Mixture (92%) Thermo
GroupA 780/0 SCIENTIFIC
(9003-07-0) Polypropylene (Isotactic) TruDefender FI11453
Polypropylene (w/ barium sulfate)
Polypropylene (Glass filled) -
Polyallomer Hoge: £to
Polypropylene (Mica reinforced) The measured data cannot be adequately .
(8001-28-3) Croton oil 130, described by a single library item, but a mixture of | Scan Warnings: None
Thermoplastic rubber 19 the items shown accounts for 92% of the data.
P 9 Values shown are the amount of molecular signal
that can be described by each item.
Allresults shoud be verfied using other methods or techniques.
— Scan
— GroupA
—  Croton oil

—  Thermoplastic rubber

e
4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm -1)

lanamme - Scan016 12/04/2018 5:03 PM
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3. Cuchara de plastico (PP)
Cuchara. Scan 017
No Positive Match Thermo
(9003-07-0) Polypropylene (Isotactic) erenTiTe
Polypropylene (w/ barium sulfate) TruDefender FI1453
Polypropylene (Glass filled)
Polyallomer >
Polypropylene (Mica reinforced) Mode: At
No exact match found in the library, but items with Scan Warnings: None

some similar features were identified. Contact
Thermo (800-374-1992) for spectral analysis
assistance.

Al results should be verified using other methods or techniques.

— Scan

— Polypropylene (Isotactic)

—  Polypropylene (w/ barium sulfate)
—  Polypropylene (Glass filled)

—— Polyallomer
Polypropylene (Mica reinforce:
4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm -1)
lanamme - Scan017 12/04/2018 5:05 PM
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4. 4 trozos de botella PET

Botella 3. Scan 020

No Positive Match Thermo
(25038-59-9) Poly(ethylene terephthalate) e
TruDefender FI1453
Mode:

No exact match found in the library, but items with s

some similar features were identified. Contact el Warnings;

Thermo (800-374-1992) for spectral analysis
assistance.

All results should be verified using other methods or techniques

— Scan
— Poly(ethylene terephthalate)

T oo T S Wl e M
R AN N Mete
4000 3500 3000 2500 2000 1500 1000

Wavenumber (cm -1)

12/04/2018 5:12 PM

lanamme - Scan020
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Botella 2. Scan 019

Thermo

SCIENTIFIC

No Positive Match
TruDefender FI1453

(25038-59-9) Poly(ethylene terephthalate)
Mode:

No exact match found in the library, but items with : S
some similar features were identified. Contact e Waming.:
Thermo (800-374-1992) for spectral analysis
assistance.

All el oot brs verilivel ey alties nelhids o e

—  Scan
= Poly(ethylene terephthalate)

— ﬁ poaimaor .
3500 3000 2500 2000 1500 1000
Wavenumber (cm -1)
12/04/2018 5:09 PM

4000

lanamme - Scan019
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Botella 1. Scan 018

No Positive Match Thermo
SCIENTIFIC
(25038-59-9) Poly(ethylene terephthalate)
TruDefender FI1453
Mode: Auto
No exact match found in the library, but items with T
some similar features were identified. Contact PR G Ings: L2
Thermo (800-374-1992) for spectral analysis
assistance.
All results should be verified using other methods or techniques.
— Scan
—  Poly(ethylene terephthalate)
= A\o\__‘ A .ln1 "
AP A AR Y
4000 3500 3000 2500 2000 1500 1000
Wavenumber (cm -1)
lanamme - Scan018 12/04/2018 5:08 PM
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Botella 4. Scan 021

Positive Match Thermo
r SCIENTIFIC
(25038-59-9) Poly(ethylene terephthalate)
TruDefender F11453
Mode:
Scan Warnings: None

The measured data is fully consistent with the
library item for Poly(ethylene terephthalate).

All results should be vertfied using other methods or techniques

— Scan
— Poly(ethylene terephthalate)

[ 40 3500 3000 2500 2000 1500 1000
Wavenumber (cm -1)

lanamme - Scan021 12/04/2018 5:14 PM
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5. Un tapon (PP)

Tapa. Scan 030

No Positive Match Thermo
SCIENTIFIC

High-density polyethylene
(4088-22-6) N-Methyl-N-octadecyl-1-octadecana... TruDefender FI1453
(4434-66-6) 1-Bromononadecane
Ionomer _
(638-68-6) Triacontane Mo B
(630-02-4) Octacosane No exact match found in the library, but items with A
(112-89-0) 1-Bromooctadecane some similar features were identified. Contact Scan Warnings: None
(4276-49-7) 1-Bromoeicosane Thermo (800-374-1992) for spectral analysis
(6938-66-5) 1-Bromodocosane assistance.

(544-85-4) Dotriacontane
(2885-00-9) 1-Octadecanethiol

All results should be verified using other methods or techniques

— Scan

— High-density polyethylene

—  N-Methy|-N-octadecyl-1-octadecanamine
— 1-Bromononadecane

—— Ionomer

— Triacontane

\Wavenumber (cm -1)

lanamme - Scan030 12/04/2018 5:37 PM
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Suela de zapato.

R
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Mixture (88%)

ermo
SCIENTIFIC
(24937-78-8) Poly(ethylene-co-vinyl aceta... 87%
(557-04-0) Magnesium stearate (Lot B) 1% TruDefender FI1453
Mode: Auto
The measured data cannot be adequately .
described by a single library item, but a mixture of | Scan Warnings: None
the items shown accounts for 88% of the data.
Values shown are the amount of molecular signal
that can be described by each item.
Al results should be verified using other methods or techniques.
— Scan
—  Poly(ethylene-co-vinyl acetate) (Lot B)
— Magnesium stearate (Lot B)
oy ]
4000 3500 3000 2500 2000 1500 1000

lanamme - Scan023

Wavenumber (cm -1)

12/04/2018 5:20 PM
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7. Trozos fragmentados de PEAD Yy otros plasticos

Plastico 5. Scan 028

No Positive Match Thermo
High-density polyethylene eennne
(4088-22-6) N-Methyl-N-octadecyl-1-octadecana... TruDefender FI1453

(4434-66-6) 1-Bromononadecane
Ionomer =
(638-68-6) Triacontane Hicides

(630-02-4) Octacosane
(112-89-0) 1-Bromooctadecane
(4276-49-7) 1-Bromoeicosane
(6938-66-5) 1-Bromodocosane
(544-85-4) Dotriacontane
(2885-00-9) 1-Octadecanethiol

No exact match found in the library, but items with
some similar features were identified. Contact
Thermo (800-374-1992) for spectral analysis
assistance.

All results shouid be verified using other methods or techniques

— Scan

— High-density polyethylene

—  N-Methyl-N-octadecyl-1-octadecanamine
— 1-Bromononadecane

— Ionomer

Triacontane

Scan Warnings:

lanamme - Scan028

2500 2000

Wavenumber (cm -1)
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Plastico 4. Scan 027

LABORATORIO NACIONAL

DE MATERIALES Y MODELOS ESTRUCTURALES

No Positive Match

High-density polyethylene
(4088-22-6) N-Methyl-N-octadecyl-1-octadecana...
(4434-66-6) 1-Bromononadecane
Ionomer

(638-68-6) Triacontane
(630-02-4) Octacosane
(112-89-0) 1-Bromooctadecane
(4276-49-7) 1-Bromoeicosane
(6938-66-5) 1-Bromodocosane
(544-85-4) Dotriacontane
(2885-00-9) 1-Octadecanethiol

No exact match found in the library, but items with
some similar features were identified. Contact
Thermo (800-374-1992) for spectral analysis
assistance.

Allresults shouid be verified using other methods or techniques.

Scan

High-density polyethylene
N-Methy|-N-octadecyl-1-octadecanamine
1-Bromononadecane

Ionomer

Triacontane

Thermo

TruDefender FI1453

Mode: Auto
Scan Warnings: None

lanamme - Scan027

Wavenumber (cm -1)

1000
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a

LanammeUC|

Plastico 1. Scan 024

No Positive Match Thermo
High-density polyethylene serenTiRe
(4088-22-6) N-Methyl-N-octadecyl-1-octadecana... TruDefender FI11453
(4434-66-6) 1-Bromononadecane
Ionomer 2
(638-68-6) Triacontane Hde: e
(630-02-4) Octacosane No exact match found in the library, but items with T
(112-89-0) 1-Bromooctadecane some similar features were identified. Contact Scan Warnings: None
(4276-49-7) 1-Bromoeicosane Thermo (800-374-1992) for spectral analysis
(6938-66-5) 1-Bromodocosane assistance.

(544-85-4) Dotriacontane
(2885-00-9) 1-Octadecanethiol

Al results should be verified using other methods or techniques

— Scan

— High-density polyethylene

—  N-Methyl-N-octadecyl-1-octadecanamine
— 1-Bromononadecane

— Ionomer

Triacontane

\Wavenumber {cm -1)

lanamme - Scan024 12/04/2018 5:23 PM
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