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' UV-1047Xe/ 1045D, (Micro UV Irradiator)

Pyrolyzer
Multi-Shot Pyrolyzer : EGA/PY-3030D
Single-Shot Pyrolyzer:PY-3030S

Auto-Shot Sampler

New accessories:
1) On-line Micro Reaction Sampler (PY1-1050)
2) Micro Thermal Desorption Sampler (PY1-1060)

Carrier Gas Selector(GS1050EX)

-[EE =
Air

— Micro-Jet Cryo Trap(MJT1035EX)

Selective Sampler

1 Vent-free GC/MS adaptor
F-Search system (ver.3.4)
PY control (Polymer & Additives)
software * EGA-MS Lib

* PyChro-MS Lib

_ * Pyrolyzate-MS Lib
* Additive-MS Lib

Lo ac UltraALLOY Capillary Column
E— T W Ultra ALLOY EGA tube

* Frontier ZIREAZIH3030R 5 HMulti-shotHAZLREEGA/PY - 3030DFNBFEC AR,
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Single-Shot Pyrolyzer Multi-Shot Py rolyzer Auto-Shot Sampler
(PY-3030S) (EGA/PY-3030D) (AS-1020E)
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ZIhgeRadfiEss Multi-Shot Pyrolyzer(EGA/PY-3030D)

POFh AR

« BAZEE)ELAE (Single-Shot Py)

« ARG /BRI 28R4 4 (Double Shot Analysis)
* BISA 1T (EGA)

< ) - BRSO (Heart-Cut EGA)

HURAIMERERIE

* FFERIPY-GGEO
* FEHBROIEE

* ZCATEEHROE TR

Sample drop button
P SRS —
DBL-Shot i
sampler (a) (b) (c)
[ l Up/Down
manually =
5
E
b
He /Cooling fan 2
Sample Position (A) 2
(B) @
ey [ %
- >
yoling gas "
Micro Furnace 2, Air, \ -
= ish pump)
Gl = s (a) Double-Shot Sampler YN ZEZH1FEE
PY.GC ITE— 1 / (b) On-line Micro Reaction SamplerfEzfiTa{iHiEss
(RT~450) ' oy g’;g}gﬁ%ess e (c) Micro Thermal Desorption Sampler#iFiifi¢ s
'(ma'&) | ] (d) UV Irradiator SamplerUVBBgT55i¢58
Cap. Column (e) Liquid Sampler jg{itEss

Structure of Multi Shot Pyrolyzer
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B SR4EGRERAFEL (Single-Shot PY)
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W AR/ BRE SR A SR (Double-Shot Analysis)

Peaks (A+B+C) [TD: 100 - 300°C] Peaks (D+E) [PY: 600°C]
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B ZES RS HrED, (Evolved gas analysis ,EGA)
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Volatile components (additives etc.)
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SO s (Heart-cut EGA)
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GC:3002C isothermal
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EGA tube Separation column
(L=2.5m, i.d.=0.15mm) (L=30.m, i.d.=0.25mm)

GC: Programmed heating

Vent-free GC/MS adapter
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48\ EnHER§AS-1020E (Auto-Shot Sampler AS-1020E)

Sample cup
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eIt B8SS - 1010E (SELECTIVE SAMPLER SS-1010E)
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GC injection port
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Install the adapter at the outlet of
the GC injection port
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1. B EMEAEFREDR 2. REEE: 420°C (NOIEEES) 3. BiR: AC 100/115/, 1A
4. 7 EAKYGC: Agilent, Shimadzu, Thermo



GC/MSHZS#=E (Vent-free GC/MS Adaptor) FNZkS5%61%88 (CGS-1050E)

GC/MSGEEO-- —FMiRiTES.

VF nut A

Column \

VF metal ferrule A

VF tube E

VF gold ferrule

/ﬂﬁ( C

VF holder mounting bra k t

Holder securing bracket is easily inserted
inner wall. /

Column nut
into the joint gap of GC oven

Flow diagram of Vent-free Adapter to GC/MS

1%L HESE (CGS-1050-EX)

Carrier Gas Selector CGS-WEUEX
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3. BJ& : AC100/115V, 0.5A

4. 1EFARIGC : Agilent 6890 , HP5890 , Shimadzu GC17A

5. H#SERBRER | LT (=S58 HERMNS )
6. ESR | BISEHEH TRES IR

Power Lamp _|
AUTO

O

POWER He ° —— o GC
Air/He

i @ @ MANUAL
c I
Switch -]

Selection
AIR FLOW
AR QO m——) O PY

| Controlmodeswitch

PY/GCSele
ctionSwitch

MassFlowControllerforAir /.

Fig.1.2FrontViewoftheDevice

(ERSEMERL, TRTERGC/MSEIETE

+ BEXRENEME( 0.15mm, length 50cm)
+ EGC/MSAE T EREMEIFEGAE, TEE
* EGAERSHIR | EERI AR IR
* GC/MSE = OREEEE.
* Y GC/MS
Agilent (5975, 5973)
Shimadzu (QP2010)
JEOL (K9, etc.)
HEEF GC/MS
« BERE . 400°C
+ S
#BE&SHE : (id 0.25mm)
JAREAZEAE : (id 0.25 / 0.32 mm)
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Magnetic Valve 1
He = — >
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GC)” e“c Pyrolyzer
MFC Valvd3: OUT (PY)”
Air == %‘ >
sy Magnetic Valve 2 ToGC
Injection port
“OUT (GC
INJ)”



BT UM @ PfmSSRs (MJT - 1035E)

BT 1035E Controfier Sample introduction device
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Desorption l‘* Cooling duration 4’1
Start cooling Stop cooling

Heated air
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L0HMNIBETEE UV-1047Xe

AT a0 FHRHRE RN/ ARRIERS T, RRTITAFES S FAIGEE0TE

- DR/ AR ERIRE T ERERYD
EZSHSET , UVEREIRRFERNRINE , BERRERE
TIFRS TS D FHE |, ERBIPEEFIHISRE
ELTEIEEL , R BIEST  BRHEHEMRE

- DITECRN/RENERIEIE D T8
FIREGA-MSELPYy-GC/MST5i% | DflERERIED F
R THEEERIIE R D FHRIR D RESHIRTRELL.

Double-shot pyrolyzer Optical fiser cable
\ [ "\/ UV light source
5 ~ 3¢ Xe arc lamp {with Hg)
> 280- 450nm
Flow Enﬂ'a'rt;:hing ﬂm‘zr—r—mﬁmng furmace
Con er [——— Sample cup

H&:%_ | ‘ Separation column
Alr /

=

Liguid nitrogen  GC oven M3

Fig. 1 UVIPY-GC/MS system configuration
UV/Py-GC/MS RS

BY—RCSLFERLT | ST ASHAIRINCEERIRBIPRIOL | BRI mIAPRIREm |

FEUVERSHIRES | A THSU=S) PR ARIAENERIEEIERE 40 - 800°C) , BRHESHTRIEIELRANRN T
B2 (BRI EEAMIT-1030E) , XEESCEM/ AR IRREMAIERIH TR SREERIBEL | UVIREITSHE | BERK
KB  MATD-GC/MSTTEDTRERERNEAT . &fE  EAIEIIEGA-MSEPY-GC/MSTTIEDHTAB R MR
RUREWIRL

UV-1047Xe I ARSEL:

+ JERESEE : 250 - 450nm (G&INT )

« JEEBE © >60mW/cm2(365nm), >700mW/cm2(250-450nm)

« SCIBEEHH 1 0 - 100% (1% step) , BBEIAIE) : 1min - 999hr(1min step) , PCEFARS - 23204
« EE(BRERS | WIRBEGA/PY-3030DHYPYy-GC/MSESE
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B ZINREAEHRREGA/PY-3030DAYTD - GC/MSRIPBDESHTHRIE T

&5t 135S HTPBDESHRZERYA)RR TD-GC/MS analvsis
+ PBDEs ZZENFIELISTERERT, iHREAREIAH y
+ GC/MS 537 - - HR DT IR PY: 100 — (200 ~400 ° C) (20 °C/min)
a. IS0 - - EF I HERR D TR/ A D O
b. 1R FE B K EMMRILR - UA-PBDE separation column
. EENREET, GC/MSEEREMNBEFRTPSRELE = (L=15m, id = 0.25 mm, df= 0.05 pm)
* I ANEIMSEE
{&gFrontier PY-GC/MSHJTD-GC/MSIHEEREaZERFLL
a5
< PR, EfE. TEEF e I
* FEAUBASHE (15 m x0.25 mmx0.05 um) EPBDEs{iE Pp—
it BfEt. ©RKk  BEESE MEASREMERIIR \\ /
« EDIMLF +.GC Oven: Program temperature MS
( w2 - .
299
139 iEn  EOEEZ i
531
R s
\\ 0 600 800 1000 m/z
\ Pyrolysis of PS
*10° Residual solvents DeBDE
15 4 A s A f t
(a) TIC 10 - % 20
z L\‘III .................. ""' ] |
100 200 300 400 500 °C
(b) SIM 500
miz: 959 30 |
200 -
100
0 NA__A - - A ! : - A . - -
100 200 300 400 500 °C

EGA Profile for a PS model Sample containing 5 % of DeBDE

Sample: 5 % DeBDE in PS (50 pg), Py:100 ~ 550 °C (20 °C/min), Py-GC ITF: 320 °C, Column: EGA tube (2.5m, 0.15mm i.d.) at
300 °C, Column flow: 1 ml/min, Split ratio: 1/50, Scan range: 29 ---1000 m/z, Scan speed: 0.2 scans/sec

. Styrene trimers NoBDEs
Pyrolyzer: TD o, DeBDE
(PS: 50 g contains 5 wt% of DeBDE) #4:8% of BeBOE) (50 ng)
(TD temp.: 100 ~ 350 °C (20 °C / min))
x 10
~--.l_ A =

I T T T T T ; T T T 1 1
TD-GC/MS Profile for PS Containing DeBDE

Column: PBDE, 15 m (0.25 mm i.d.), 0.05 ym, GC Oven: 100 ~ 300 °C (20 °C/min)
He: 1 ml/min, Split ratio: 1/40, Py-GC and GC INJ.: 320 °C, GC/MS ITF& lon source: 300 ‘C
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EGA I RARZIFEGAIERS RRE RSD<0.3%
DEE «ET R FIZLR) »EGA «FULIHREGA-GC/MS
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HREE =j@+10°C —1050°C (1°C step) /+0.1°C
HERERER AT ER(1-600°C/min; 1°C/min step)
ZRAT ) 0.1-999.9min(0.1 min step)
CRIFRTIE] 0.1-999.9min(0.1 min step)
ZURIFISAD BRHFIRESRS | 108 M800°CEEIE50°C
URes-GCEOITF) SEAENEERSSE
ITREEEHEE 40-450°C (1°C step ) /+0.1°C
ITRRERR BafisFanEzl
FFRR PR RN SRR M _E T B ahak B ERSE R
R EEREENR50uLFI80uL
JOERATES PY:1100°C, Interface (ITF):500°C
BB | 100-120VAC or 200-240 VAC, 50/60 Hz, 400W(MAX)
1&ERCHYGC Agilent, Shimadzu, The rmo, PE
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