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1. First analytical instruments company in Korea

Trustworthy, Young In - e

FoIfSHo|L| 77} “Qral"LICE.

olztst
- 1]
mRAE|0] Boan
ac .- G Agilom Tockologies AMETEK ORTEC ANTECH
ofolE] - Young In LN BNC CEX
nE|of "'Grou Az7)7|
A P R eurolecTor
FILMETRICS @) FRONTIER LAB €3 ooy
= N GEm; =~ vHoRBa @
N
sfojojact \ mesytec i
Y&V Jl,»——. T nanalysis
Y&D Y&G 7
NOVAT YT OWLSTONE “mmns Preqsi@
Y&J Y
58 RADIOMETER )] c:::s i Techno Medica
Y&U Y&C >

Y&K



2. Small & Giant Company only for Pyrolyzer: Frontier-Lab Japan

Total Solution for Material Analysis

| Uitra ALLOY
/ Stainless Steel
Capillary Column

- Vent-free GC/MS Adaptor

Tandem micro reactor Pyrolyzer UV-Irradiator UA column




3. What is your choice for sample preparation

Matrix?
Target?




4. Pyrolyzer-GC/MS?

Multi-Shot Pyrolyzer

Purge vent

R R AT

Ceramic-Oven
(ambient +10°C - 1,0509C)




5. Pyrolysis

A thermochemical decomposition of organic material at elevated temperatures
in the absence of oxygen.

Pyrolysis
Oil
Molecule

Pyrolysis
Gas
Molecule

LARGE PLASTIC

MOLECULES Carbon

Black

PYRO = HEAT
LYSIS = BREAKDOWN



5.1. Finger Print Identification of Polymers by the pyrolyzates
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5. Other instrument for polymer analysis using Pyrolysis Technology

TGA
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If MS is applied on pyrolysis technologies?

With MS -

v -
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If GC/MS is applied on pyrolysis technologies?
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How TG-GC/MS works?




5.1. Analysis of Unknown Materials

unknown sample

C

Inorganic
A

Polymer

Single-Shot Pyrolysis
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5.1. Single-Shot Flow Diagram

(Temp. 550<C) \

Temperature controller

@< @]

Separation column
(30m,0.25mm id)

Detector

GC oven
(Program)




5.1. Single-Shot Flow Diagram

DOA : Dioctyladipate

PY temp; 550 °C DOP : Dioctylphthalate
DOS : Dioctylsebacate DOA

DOP
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5.2. Evolved Gas Analysis-GC/MS

Double-Shot Pyrolyzer
[Temp. PRG: 40 = 600<C] \ E

Detector (MS, FID, etc.)

}, EGA tube

| (2.5m,0.15mm id)
/

/

Temp.Controller

GC oven
( 300<C isothermal )




5.2. Evolved Gas Analysis-GC/MS

(a) (b)

< > < >

Polymer

Volatile compounds
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EGA Thermogram
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5.3. Multi-Shot Flow Diagram

Double-shot Pyrolyzer

Desorption :100—3009C(20C/min, 5min hold )
Pyrolysis : 550C

\ § Detector
ﬁ
Separation column
(30m,0.25mm id)
Temperature controller
GC oven
(Program)




5.3. Analysis of NBR (acrylonitrile butadiene rubber)
using EGA/ Single- & Double-Shot analysis

EGA analysis Polymer
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5.3. What is the organic composition of eyebrow?
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5.4. Analysis of brake pads for mobile vehicles
570°C
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5.4. Analysis of brake pads for mobile vehicles

PPS
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6. Polymer aging by UV ?

Aging Effect, UV-curing test, UV-Stabilizer test

1) Out Gas Analysis during UV-Irradiation
2) Aging Test (Weather O-meter plus TGA)
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6.1. Why the color of paint was changed?

Paint sample

a. Methyl methacrylate (MMA),

b. Butyl acrylate (BA),

c. Butyl methacrylate (BMA)

d. Cyclohexyl methacrylate (CHMA)
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6.2. Example of PR analysis

Photolithography process with dry film resist
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6.3. Example of Out Gas Analysis during UV-Irradiation
..

UV irradiation at 60°C for 1-3 hr, Air carrier gas: 10 ml/min, Split ratio: 1/10
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7.2. Tandem micro reactor for the catalytic pyrolysis of polymer

He: Catalytic reaction
\ carrier gas —*\ ]
Air: Catalyst regeneratlon
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7.2. Overview of rapid catalyst evaluation system with MS detector
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7.2. Bio-oil production from waste biomass

- Bio Energy Alternative

Energy Source
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7.2. Bio-oil production from Citrus unshiu peel

Byproducts:
55,000 tons/year in Korea
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Citrus unshi peel production:
550,000 tons/year in Korea




7.3. Catalytic upgrading of the pyrolysis products
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(d) Citrus unshiu peel + HZSM-5(50)
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Changes in appearance of catalyst after experiments

Fresh

Catalyst in a reaction tube packed with MgO / SiO,

After 2 hours of use
(5% Ethanol in He, 100 ml/min )
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After 6 hours of use
(5% Ethanol in He, 100 ml/min )

=

Catalyst:

MgO / Si0, (Mg /Si=3/4,

35 - 45 mesh)



Study of catalyst decoking process

Linear temp. mode
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Thank you for your attention




