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Guaranteed Performance!

e Reproducibility of Pyrogram

e Chemical Inertness and No Dead Volume
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Ultra ALLOY-5, 30m, 0.25mm id, 0.25um
at 70-300 °C, 20 °C/min,
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undecane
4-chlorophenol
1-decylamine
tridecane
methylcaprate
tetradecane
acenaphthylene
1-dodecanol
pentadecane
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Example: NBR containing additives
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DOA : Dioctyladipate

/ - ”
_ DOP : Dioctylphthalate
Pyrolysis at 550 °C DOS : Dioctylsebacate %
? 0 Thermal desorption
100--20°C/min--300°C(5min)
1 J LLA | . A_/L . J

? 0 Pyrolysis after Thermal Desorption (550 °C)
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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) Paolyvinyl alcohols and its ester
polymers

9) Diene - elastomers
10) Polyamide
11) Polyacetals and polyethers
12) Thermosetting resins
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13) E ine r|n astlcs of

imi aramlde type
14) En neerln lastics of
ester t %)

19 Qg retng e
16) S|I|cone polymers

17) Cellulose polymers

18) Polyurethane

19) Others
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Library
search in
Pyrolysis and
EGA library

N

Pyrogram of R R EEE R R .
unknown ercen 45— INT-SUM Spectrum 1.000 to 59.932 min : PE-PP.QGD

polymer and its
average MS
spectrum
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FSearch:

Library search

here:
iIdentification of
Ethylene-
Propylene
Copolymer with
Pyrolysis library
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Rank | Mame Entry 1D | Cuality | Ertry Mo.
Ethvlene-propylens copalymer ; P (E-PY (C1-C400 PYIGCT-002 99 2
Ethvlene-propylens diene rubber ; EPDM (212400 PYECT-003 =13 3
Polypropylenelisotactic) ; iso-PP (C1-C40) Py GCT-010 =1n] 4
Folyethylene Chigh density) - PECHDPE)  (C1-C40) Py G CT-001 74 1
Palycarbonste (zolvent method) ; SM-PC (0C1-C400 PYiGCT-116 a 5
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Identification of
Ethylene-Propylene [
Copolymer with
EGA library

100

Rank | MName Ertry 1T | Cuality | Ertry Mo,
Ethylene-propylene copalymer © P (E-P) EGAT-002 99 2
Ethylene-propylens diene rubber ; EPDR EGAT-003 a7 3
Polyethylene (high density) : PE (HDPE) EGAT-001 95 1
Polypropylenelisotactic] ; izo-PP EGAT-010 95 4
Palycarbonate(melt method) ; MW-PC EGAT-11E 1 5

{* Accumulated Spectrum { Chromatograrm Details... Cloze
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Enter new entry into library
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1 Edit Existing Entry. ..
=T Edit Library Header. ..

B0 Password Proteckion, ..

Fa Create. ..
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CAS number  |25085 {53 f4 Entry ID [FracT-o10 Melting Paint [-300 [C]
— Sample Heating Program —GC Oven Temp Program
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| o | o | o | o | o | o
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I 100

Split B atio

[amuizec)

Mizcelaneous
Infarmation

Frirt...

Set to Default

Edit Defaultz. .

o]

Abbrechen

[l SHIMADZU

Sod 'l 1o n

53




Create Mew Library ll il

Speichen | ' Lib SR R =

EiaA-M3. Fl
PyChro-Ms. fl

B Create new library

Password Protection x|

Status: Mot protected

Current Password:

D ateiname: ||

Pesny

D ateityp: IFru:untier Lab Librangs [*.fl] ;I
Set Passward

Unlock Temporary:

Clear Fazsyword

Cloze

Password protection
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! ) ( ) 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)

Cc )y /7 = Dt

N

) 3
Vertical type of micro furnace type (Free fall push button system)
Temp. range: 40to 800 oC ( Every 1 °oC settable),

Temp. stability: Set temp £ 1°C, Temp Prog: Max 100 °C/min, every 1 °C/min)

) :

Temp. range: 40 to 400 °oC (Auto / Manual mode)

0)
Dedicated Large LCD Display, Automatic Selective sampling, Multi-step Temp
programming, Temp Monitor, PY temp. correction, 10 Files, Print, etc.
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Chu Watanabe, Kuni Sato, Aki Hosaka; Frontier Laboratories Ltd., Japan

Hajime Ohtani, Shin Tsuge, Nagoya University, Japan
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@ 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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Tray for Retrieval

/ A (48 Sample Cups)

Sample Cup Holder imt >
— .
@ TTT— Pinfor Releasing Sample Cup
Stepping/ @ ) Ball Valve (Open/Close)
Motor <——= — (Waiting Position)

He Carrier gas N

| \
Cup - Pin for Dropping Sample Cup

? into Pyrolyzer
Valve

H/_/ :@

for sample cup retrieval from =

pyrolyzer (300-500 KPa)
GC Injector @ «— Separation Column
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Styrene monomer (S) PY Temp 530°C, Sample 30 ug

Ultra ALLOY-5, 30m (0.25mmid) 0.25um
GC Oven: 50°C-20°C/min--300°C

trimer (SSS)

dimer (SS)

A ‘ A L_A_A o do o e _
| | | |
0 5 10 15min
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Number of samples 48
Average peak area of
N 12.23
R.S.D.* of
SSS/S ratio 1.83

SSS: Styrene trimer, S: Styrene monomer

*R.S.D.: Relative Standard Deviation
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NBR (Acrylonitrile-butadiene rubber)
PY temp at 600°C, 0.5mg , Ultra ALLOY-5, 15m(0.25mm id) 0.25um, GC:50°C-20°C/min--300°C
Additives (about 30%)
[ 3
DOA DOS DOA: dioctyladipate
DOP DOP: dioctylphtalate
‘ \ [ { DOS: dioctylsebacate
*
J j’\} i ‘ w | { | ||
‘m‘ H “ W‘" i ”\!M‘ UH‘/ JH w’w W WWHMMMUAWJ" oty v/\,N \U“ﬂ I '\JL ‘W\/ ]K,me MMWWWWWW”WWLJWLLMW\ML_NM
FID
Blank run chromatogram after 600 analysis runs 10 pA
!
| | | | | | | ’
0 5 10 15 20 25 30 35 min
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rD"| PY-2020iD Control - Hosaka.py

File View Tools Help

| Single Shot Analysis
Pyrolyzer
X Furnace

Pyrolysis (°C) Initial (min)|

600 1.00
X Interface Temperature
Accessories

Selective Sampler

X MicroJet Cryo-Trap

comments

Waiting for GC Ready

320 .o

X Auto

START | STOP

Monitor
Sample Position

‘ @ Not Ready
b J

. Run
L
0
Actual Set
I Furnace | 012 1
°C °C
Interface
b} oC 7 oC

@ Sampling Zone | -

@® Cryo-Trap | -190 ..

Elapsed Set

Time 1230 [32.00 _

in

LCW012281




rD"| Auto Sampler - Hosaka.seq

File Help
| o |Ramee | Rame Commens |
[1 1 NBR1 AH00827.01R | Client A :
2 2  NBR2 AH00827.02R | Client B
3 3 NBR3 AH00827.03R | Client C
4 4 NBR4 AH00827.04R | Client D
5 5| SBR1 AHO00827.05R = Iso Sample
6 6 SBR2 AH00827.06R | Iso Sample |
7 7  SBR3 AH00827.07R | |so Sample
8 8 | SBR4 AH00827.08R | |so Sample
9 9 | Productl = CW00827.01R
10 10 | Productl = CWO00827.02R
11 11 | Product2 | AH00827.09R
12 12 | Product2 | AH00827.10R
13 13 | Product3 | AH00827.11R
14 14 | Product3 | AH00827.12R
15 15 | Product4 = AH00827.13R Sampling Order
16 16 | Product4 = AH00827.14R
17 17 = Products = AH00827.15R Continuous ¥
18 18 = Products5 | AH00827.16R
19 19 = Products | AH00827.17R
20 20 | Product6 = AH00827.18R .
Insert Entry Pick up from Directry
Delete Entry Copy Down
Waiting for Purge Time LCW012281




