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PY-2020iD
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Double Shot Pyrolyzer : PY-2020iD (CE making)Double Shot Pyrolyzer : PY-2020iD (CE making)



Thermal Analysis System 2020 iD controlThermal Analysis System 2020 iD control



Application Area of Pyrolysis 
Technique

Application Area of Pyrolysis 
Technique

1: Polymer Chemistry
2: Quality and Process control of polymers
3: Biochemistry
4: Organic Geochemistry
5: Soil Chemistry
6: Microbiology
7: Forensic Science
8: Food Science
9: Wood Science  etc.
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Structure of Pyrolyzers
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Filament & Curie point ｖｓｖｓｖｓｖｓ Micro-furnaceFilament & Curie point ｖｓｖｓｖｓｖｓ Micro-furnace
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High Performance ＆＆＆＆ ReliabilityHigh Performance ＆＆＆＆ Reliability

• Reproducibility of Pyrogram

• Chemical Inertness and No Dead Volume

Guaranteed Performance!



Reproducibility of PS Pyrogram using Double-Shot PyrolyzerReproducibility of PS Pyrogram using Double-Shot Pyrolyzer

Py Temp: 550ºC, Polystyrene: 30 µg, Oven Temp:70-320ºC(20ºC/min), ITF: 300ºC , FID

Pyrolyzer production No.
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Injected into GC Injection Port Injected into Pyrolysis Furnace

Separation column : 5% diphenyldimethylpolysiloxane, 30m, 0.25mm id, layer thickness: 0.25µm  
GC oven temp : 70 ~ 10ºC/min ~ 200ºC, injection port temp : 320ºC,  Detector : FID 350ºC
Pyrolysis furnace temp : 400ºC, PY-GC ITF temp : 320ºC, Carrier gas : He 140kPa, Split ratio : 1/60
Sample : Test Mix-1, 1µL,  500ppm（（（（hexane solution））））

Sample: Test mix-1
1．undecane
2．4-chlorophenol
3．1-decylamine
4．tridecane
5．methylcaprate
6．tetradecane
7．acenaphthylene
8．1-dodecanol
9．pentadecane
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Analysis of polymeric materials using      
Thermal Analysis System 2020

Analysis of polymeric materials using      
Thermal Analysis System 2020

EGA Single/Double-Shot

RESULT

EGA-Heart Cut GC/MS

EGA-MS 
Library

PyChro-MS 
Library

Other Information
Sample Background, Wet 

Analysis/ IR/ NMR…））））

NIST, Willey,    PyChro-MS 
software and EGA-MS Library
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C
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D
100 550℃
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Example: NBR containing additives

Polymeric sample analysis by
Flash Pyrolysis/Double-Shot and EGA methods
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Analysis of Unknown MaterialsAnalysis of Unknown Materials

A: Volatiles 
(Thermal desorption)

B: Polymer 
(Pyrolysis)

C: Inorganic 
(AA, X-Ray.... )

Pyrolysis

A

BC

Unknown Polymeric Materials

A1 A2
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Example 1: Rubber Analysis using Double-Shot MethodExample 1: Rubber Analysis using Double-Shot Method

Single-Shot Pyrolysis
Pyrolysis at 550 ºC

(a) Thermal desorption
100--20ºC/min--300ºC(5min)

(b) Pyrolysis after Thermal Desorption (550 ºC)）

Double-Shot Analysis

DOA
DOP

DOS

DOA : Dioctyladipate
DOP : Dioctylphthalate
DOS : Dioctylsebacate

0 10 20 30min



136 polymers into 19 groups

1) Vinyl polymers with ethylene unit
2) Polyolefines
3) Vinyl polymers with styrene unit
4) Vinyl polymers with styrene           

derivative unit 
5) Acrylic polymers                                           
6) Chlorine containing vinyl polymers 
7) Fluorine containing vinyl polymers                         
8) Polyvinyl alcohols and its ester  

polymers
9) Diene - elastomers

10) Polyamide
11) Polyacetals and polyethers
12) Thermosetting resins

13) Engineering plastics of   
polyimide and aramide type

14) Engineering plastics of  
polyester type

15) Other engineering plastics 
with phenylene backbone 

16) Silicone polymers                
17) Cellulose polymers                      
18) Polyurethaneｓ
19) Others
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FSearch
Software:

Library 
search in  
Pyrolysis and 
EGA library
Pyrogram of 
unknown 
polymer and its 
average MS 
spectrum

Analysis of Unknown MaterialsAnalysis of Unknown Materials



Pyrolyse-GCMS

FSearch:
Library search

here:
identification of 
Ethylene-
Propylene
Copolymer with
Pyrolysis library

Analysis of Unknown MaterialsAnalysis of Unknown Materials



FSearch:
EGA of unknown 
polymer and the 
average MS spectrum

Choose library

Analysis of Unknown MaterialsAnalysis of Unknown Materials



Identification of 
Ethylene-Propylene
Copolymer with
EGA library

Analysis of Unknown MaterialsAnalysis of Unknown Materials



Enter new entry into library

Analysis of Unknown MaterialsAnalysis of Unknown Materials



Edit new library entry

Analysis of Unknown MaterialsAnalysis of Unknown Materials



Create new library

Password protection

Analysis of Unknown MaterialsAnalysis of Unknown Materials



Specification of Double-Shot PY-2020iD Pyrolyzer

1: Guaranteed Performance: Ultra ALLOY-1, 30m(0.25mm id) 0.25um, Deactivated cup 

A. Pyrogram reproducibility  (Polystyrene 30 ug) 
( RSD% of SSS/S < 3% :   Relative Area Ratio: 14 ± 1.5% using FID)

B.  Inertness of  PY-GC system ( Polar & non-polar standard mixture)

2: Three Analytical Modes : Single-Shot, Double-Shot & EGA)

3: Micro-Furnace
Vertical type of micro furnace type (Free fall push button system)
Temp. range:      40 to 800 ºC ( Every 1 ºC settable),
Temp. stability:   Set  temp ± 1 ºC , Temp Prog : Max 100 ºC/min, every 1 ºC/min)

4: PY-GC Interface
Temp. range: 40 to 400 ºC (Auto / Manual mode)

5: Temperature Controller
Dedicated Large LCD Display, Automatic Selective sampling, Multi-step Temp
programming,  Temp Monitor, PY  temp. correction, 10 Files, Print, etc.
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Development of Auto-Shot 
Sampler for Micro furnace Type 
of Pyrolyzer Dedicated to Py-GC

Development of Auto-Shot 
Sampler for Micro furnace Type 
of Pyrolyzer Dedicated to Py-GC

Chu Watanabe, Kuni Sato, Aki Hosaka;  Frontier Laboratories Ltd., Japan

Hajime Ohtani, Shin Tsuge, Nagoya University, Japan
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Auto-Shot Sampler    AS-1020EAuto-Shot Sampler    AS-1020E

GC Inlet

Ultra ALLOY
Capillary Column

Double-Shot 
Pyrolyzer 

Specification
Pyrolysis : Free fall flash pyrolysis with micro-furnace pyrolyzer
Sample cup retrieval : Blowing by pressurized carrier gas
Sample number : 48
Sample cup: Deactivated metal cup (4mm id, 8mm H, 80 micro L)
Reproducibility of analysis: within 3% (Polystyrene pyrogram)
Auto-Shot control: Personal Computer （Windows 95,98,NT) of GC, GC/MS
Interface : RS232C
Pyrolyzer : Double-Shot Pyrolyzer PY-2020 iD, PY2020 iS (Frontier Lab) 
GC: Agilent 6890
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Design of Auto-Shot SamplerDesign of Auto-Shot Sampler

AAAA
Sample Cup Holder

(Waiting Position)

( 48 Sample Cups)

Ball Valve (Open/Close )

Pin for Releasing Sample Cup

Pin for Dropping Sample Cup 
into Pyrolyzer

Valve

Stepping 
Motor

Cup       
(Pyrolysis
)

GC Injector Separation Column

B

M

He blowing gas
for sample cup retrieval from 
pyrolyzer (300-500 KPa)  

Tray for Retrieval

He Carrier gas
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Pyrogram of PolystyrenePyrogram of Polystyrene

0000 5555 10101010 15min15min15min15min

Styrene monomer (S)

dimer (SS)

trimer (SSS)

PY Temp： 530°C,      Sample： 30 ug
Ultra ALLOY-5, 30m (0.25mmid) 0.25um
GC Oven: 50°C-20°C/min--300°C）
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Pyrogram Reproducibility Using 
Auto-Shot Sampler 

Pyrogram Reproducibility Using 
Auto-Shot Sampler 

R.S.D.* of  
SSS/S ratio 1.83

Average peak  area of 
SSS/S

12.23

Number of samples 48

SSS: Styrene trimer,  S: Styrene monomer

*R.S.D.: Relative Standard Deviation
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Cross-Contamination Level Using Auto-Shot SamplerCross-Contamination Level Using Auto-Shot Sampler

Blank run chromatogram after 600 analysis runs

0000 5555 10101010 35 min35 min35 min35 min15151515 20202020 25252525 30303030

10 pA
FID

NBR (Acrylonitrile-butadiene rubber)
PY temp at 600oC, 0.5mg , Ultra ALLOY-5, 15m(0.25mm id) 0.25um, GC:50°C-20°C/min--300°C）

Additives (about 30%)

DOA

DOP
DOS DOA: dioctyladipate

DOP: dioctylphtalate
DOS: dioctylsebacate
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File HelpTools
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Waiting for Purge Time

- Hosaka.seqAuto Sampler

Delete Entry Copy Down

Insert Entry Pick up from Directry
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