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No. 01-00949-ENK Py-Screener™Ver.3:Simultaneously Test for Substances
Regulated Under RoHS, TSCA, and POPs

MEX EE HRIE

@ Py-Screener Ver.3& £ ot ol 2Mo 2 TEIZ|0|E 0| AEF, 2E7| HIN|(PBBs, PBDES), PIP(3:1), UV-328, Dechlorane
plus(DP), Traf@Esta2 i (Short Cham Chlorinated Paraffins, SCCPs), &4 stIt2tE (Medium-Chain Chlorinated Paraffins,
MCCPs)2| & &2 =helet &~ QlCh

@ SCCPs2F MCCPsZ NCI(Negative Chemical lonization) Ci4! El(Electron lonization) 2EZE M 8610 28t 4 QlLt,
@ PIP(3:1), UV-328, DP, SCCPs %! MCCPs= sliE 22o| E=E% Q0| A32|'d 20| JHs56iCt.

mME

T NPHOR TIx|9) U HIRIEOH AR Sl SferE ol oot 24 M 22 10 LIERYCH #2 240] 9hM, 1,000 mg/kg

TFHPE 23D Qloh SEIEHEU)2| RoHS X|& 3t REACH TeH0|E ojAEE BEE2E r SEA HANOE HOotE

A, 0122 SHSYMRY(TSCA), TBY 97| 2HSZ Zo|maud BE2H (ERM-EC591)3 2Afslo] Mg

(POPs)0| BHst AEZ2¢or £ 20 2| FHOIME 22| Cha RCES

BEO HRE X|EXoZ & cﬁom olCt I 0|E oA EESZEL 00|32 HX|Z £ JHe| C|A3

i ) =2 k=3 = A 45+

Ol0f w2t MEYHE A HEC] BYE + e Ruge N2 AECLL 2 9 HAS SIES £ uo Ay 22
Sia + SH + O . il = o= £ = 55T R

Heks| mopstn, 2 2ot 9 FHPIRel KA A% S Xof Aot sE Rl et TAE e

CHSSHOF $ICt. S3| Crst 7| SRS 3t #of| 2holg 4 Qs = ol

HE EA0IME THY0|E o AEFCt LR BE HAHE 1
232|d 24 0|50 SREOIHI AKX UL ponit Z2Mo = Harsieict. 1 QTE 7;|_ Lioixy|ot EX _El_xﬂ
Py-Screener Ver. 27} RoHS XA Cht 228 metsl 7? 27 Py-Screener Ver. 30/ Z3HEl S Hlo[E{H0]A

IEY0|E O|AE2Q} HEH LIXE ATE|LT & AU .
S| \
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Py-Screener Ver. 3= £ [y HRIE o5 =H3ICE V

30|AME O/=2 TSCAOA Z2|st= PIP (3:1)8 H|§OH,

AEZ 2O A T4 2EQI UV-328, Dechlorane plus(DP),

CrAH QSO 2t m (SCCPs), =24 Stotat T (MCCPs)WHA| - ‘ .

iia"?sl-g# UL Blank, 100 mg/kg, and 1,000 mg/kg
2 FAZEO|ME Py-Screener Ver. 35 283t CHet x| ‘

= O
x'ol SAl AL}, X M2 24 AIE ANt

('D

H 1.Py-Screener 24 7ts 22 ZH|BHCY,
l A5 22 Py-Screener H% DS O|EABR EESE )——’
IER0|E Of|AHT Py-Screener
ROHS (DIBP, DBP, DEHP, and BBP) Ver 22t 3
=23 toix| (PBBs, PBDES) [E=CRS DT l Py-Seraoner
US TSCA PIP (3:1)
Uv-328 Py-Screener Ver 3.
POPs Convention DP (EH 77 22

SCCPs 2t MCCPs

*1 EX FH B2 CAS HZ: PIP(3:1): 68937-41-7, UV-328: 25973-
55 ‘I DP: 13560-89-9, SCCPs: 85535-84-8, 12|11 MCCPs:
85535-85-9

mEAM b

Py-Screener Ver. 3= =4 &4 E&EQ! IEC 62321-8 ¥ IEC

62321-3-30] wf2f, HMFof ZetEl TE0|E 01|*E1%9t

HEJ| HoIx|o] S2f A= Blolgt & QICt S SUSH A

ZHAM EF A EXI( 1)0f| CHot A|”E SF #He E&!QE Py-GC-MS 241

<‘5H}-|| AéH?ﬂ 2 9IC},

Y HE ZAM0 oM, BMY MEYEs HESH| 2/l

B2 EQF AH| ZE(S/N)E TWIKSIILCE Ol= IEC 62321- e : S

8O 2 A10| A2 BH0IS 9o PHBID U FR0|CH, $ = = _EEE
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siEjo] BEST(PN: 225-31003-01)%22 AFSSIQiCt 1 23, N T T,
2t C o HE| 2T BE J|ES UESHE 202 HOIEIUC, bl
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m2M 21t
03 2& of #o| EMOo=2 2 DER0|E OAER, EEH SCCPset MCCPs CHUst of *é‘ﬂl% ESF' U0, A
o 3 £ AN SEel 24 ZE EHEL ' 200 2 HEHGo| =2 24 J|£0| TRt YEtHoz S0|2 sfot
stetgel 2% I8 SIM REOM A8 FY ol2g O[22 (NCI)O| ‘Z2| AFBEIX|P Pv-Screener Ver. 3= HX}
HE[ol¥ oM, M2 B 39| ZHO| w2t 35t 0|23 (EN)S M8t SCCPs2t MCCPsE CHE A &zt
SOl S| 2418 4 QUCt,
3.00 -
2.50 1
2.00 1 | Tic
I
§ R (4
1.50 1
1 +
It
1.00 ]
0.50 -
32
OOO T T T T T T T T T T T T \ T T
1.0 20 30 4.0 50 6.0 70 80 9.0 10.0 11.0 12.0 13.0 14.0 15.0 min
J2] 2. TEH|0|E O|AER, EEH toix|, PIP (3:1), UV-328, DP, and SCCPs/MCCPs*3 SA|&A] ZAnt
1 Mono-BB 5 Di-BB 9 Tetra-BB 13 SCCPs+MCCPs 17 Penta-BDE 21 DIDP 25 Syn-Dechlorane Plus 29 Nona-BB
2 Mono-BDE 6 Di-BDE 10 BBP 14 DEHP 18 PIP(3:1) 22 Hexa-BDE 26 Anti-Dechlorane Plus 30 Nona-BDE
3 DIBP 7 Tri-BB 11 Tetra-BDE 15 UV-328 19 DINP 23 Hepta-BDE 27 Octa-BDE 31 Deca-BB
4 DBP 8 Tri-BDE 12 Penta-BB 16 DNOP 20 Hexa-BB 24 Hepta-BB 28 Octa-BB 32 Deca-BDE
B2 2M=2Z2 BE B3 2M T 2y 2 2
ws 83 g gg e Cil
(m/z) Pyrolyzer Unit EGA/Py-3030D Multi-shot Pyrolyzer
1 Mono-BB PBBs 2339 - AS-2020E Auto-Shot S |
2 Mono-BDE PBDEs 2479 ' uto==hot Sampler
3 DIBP IEIZ|0|E Of|AESE 223.0 (Frontier Laboratories Ltd.)
4 DBP IE0|E o AER 2230 GC-MS 1 GCMS-QP2020 NX
5 Di-BB PBBs 313.8 _
6 Di-BDE PBDEs 327.8 GCMS .QPZOZONX
7 Tri-BB PBBs 389.8 Analysis Mode Heart-Cut EGA
8 Tri-BDE PBDEs 405.8 T D tion T 1200 C -> 20 C/min -> 300 C -> 5 C/min
9 Tetra-BB PBBs 467.6 ermatbesorption Temb._; 340 C (1min)
° - HEELS s 2080 ITF Temp. 300 C (Manual)
1 e oy e Column : SH-1MS(15 m X 0.25 mm .D,, df=0.1 um)
13 SCCF?ntIsICCP “ CPS 49'0 And guard column(2 m), PN:227-36346-01
S+ 3 . Con o N op . )
14 DEHP e O AEIS 2790 Oven Temp. o 280 °C (0 min) -> 20 ‘C/min -> 320 ‘C(4 min)
15 UV-328 uv 3222 Sample Vaporization :300C
16 DNOP TER0|E O AEIR 2790 Chamber
17 Penta-BDE PBDEs 403.8 Carrier Gas ‘He
18 PIP(3:1) PIP 452.2 Control Mode : Constant linear velocity (52.1 cm/s)
19 DINP ZEE0|E O|AET 293.0 Injection method - split
20 Hexa-BB PBBs 467.6 Split Ratio .50
21 DIDP IER0|E O AEIR 307.0 TET 1320 C
22 Hexa-BDE PBDES 4836 emp by
23 Hepta-BDE PBDES 561.6 lon Source Temp. $230°C
24 Hepta-BB PBBs 5456 lonization Method L El
25 Syn-Dechlorane Plus DP 271.8 Measurement Mode :FASST ( simultaneous Scan/SIM
26 Anti-Dechlorane Plus DP 271.8 measurements)
;; OOCta'B;BE PPBBDBES 641.5 Scan Mass Range ' m/z 50-1000
cta- S 625.5 ; .
29 Nona-BB PBBs 703.4 Scan Event Time 0.15 sec
30 Nona-BDE PBDEs 719.4 Scan Speed 10000 u/sec
31 Deca-BB PBBs 783.3 SIM Event Time :0.30 sec
32 Deca-BDE PBDEs 799.3 SIM Micro-scan Width :0.3u

*3 SIM AZROIEJHME 2} olet=0| tiSste B 0|2 ?2|&EC=
LIEpAC, EF SCCPth MCCPs?| BLR0l= m/z 75 Hd 0|22
J|zo=z SIM IZOIEIWS BAIRCE
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MI O IA|E Z2tAE| PVC, ABS ZEIAE! M1 ACE
SHCH T2 32 GCMS 24 AT EQ|0{Q GCMS Solution?|

Batch tableS LIEIHLCY,

Batch abledls 2 #Eel 2AS YAY + 917, 018 S
EESIL MBQ| Yol T Mg
RSO B0 Hefst %E% Atk g Quct,

Vial# Sample Name Sample Amt.| Sample ID | Sample Type |

1 Blank_Cup 05 | &:Unknown

2 Phthalate_STD_Blank 054 0:Unknown

3 Phthalate STD_100 056 | 2Control

4 Phthalate STD_1000 062 [ 1:Standard{D

5 ERM-EC591 053 1:Standard

6 Capacitor Plastic 055 | 0:Unknown

7 PVC Sample 045 | i:Unknown

8 ABS Sample 052 0:Unknown

9 [Ihsulator Cord 046 0:Unknown

12l 3. GCMS Solution Batch table OfA|

E o4 ME Y 24 2T
" - ME 55 (mg/kg)
4= 232 HIfA|Ef PVC ABS =0l 3
1 PIPGT) 1344 698 ND ND
2 UV-328 ND 71 ND ND
3 Syn-DP ND ND 112 ND
4 Anti-DP ND ND 347 ND
5 SCCPs/MCCPs  ND ND ND 46200

PIP (3:1)2 O|AZ 2L |7} M2 CI2 QIX|9} i 2 HEHE 0
0|4 &IN|Q] EH20|CE. PIP (3:1)2 XAl 1121 40
Py-Screener Ver. 32 O|AZ2EJ|Jt 1~474 ZEE PIP (3:1)
O JENE HEL == ULt (iPrixs BYE 0|AZZHI|| I
x=1~40{ i) Ct2t PIP (3:1)Q s JtE LHtxol
O|MEIN|OliPr:38 7| =0 Z ArESIC}

HE LY 3 HHo s chotct
=4 ZAat, HIAE Z2tAEOM °F 1300 mg/kgel PIP
(3:1)0] AEEIACL O|= TSCA #EUME HI2=Xo 2 Hote

PIP (3:1)01| CHSH = LH 0.1 wt%, 1000 mg/kg $==2| H|stS
Mgstn Qof, s HWAIE S2tAER X J|ES Xt
Itsol U= aoz THChEICY,

Z2tAE F PIP (3:1) 240f st CH2 FA2|E = Application
News No. 01-001910{|A{ &kl &t 4= QIC}.

PIP(3:1)

R=CH(CHz)2
Xz yz1 zz1

a2 4. PIP (3:1) XA

Q 452.20 (+) 6.47e5
100.00 -

% -|

Ll

000 "~ T
80 85 20 95 100

Retention Time (min)

225 PIP(3:1) SIM 320EDZ (HIA|E S2tAE)

PVC Z2tAEl0fM= UV-3280] 74*5|01q UV-3289| SIM
I2O0IEJ™ME2 33 60 LIEfCH, HE 5= & 70
mg/kgO|RULt.

EU POPs F&0lM= ME W UV-328 518 2|&3f2 100
mg/kgQ 2 FHst 0 U0 ST PVC SHAEIL J|F 0] 2X%H
FEO0 2 SQIL|QCH

UVv-328 20| Cigt Ct2 FABEE Application News
No0.01-004880]|A] =0l & 4= Q/Ct,

LS PVC MEONME 2 700 mg/kgel PIP(3:1)= &
HEE|ALCE O|=F TSCA FEoME ME LH PIP (3:1)0f CHH
512 J|Ea8 MESQ 0.1wt%, & 1,000 mg/kg =02
_r—_PgIa-h—_lM OH%PPVC Ao j|2l'_<_ +|:|||:|}o§9_|-0|5|04[:|.

o=

Q322.20 (+) 8.19e5
100.00 -

4 HO
N
i = N
99
i N

% -

v NN S
000 LT T T

78 80 82 84 86
Retention Time (min)

&l 6 UV-328 SIM IZ0LETH (PVC HE)

ABS ZZtAEIO|AM = Dechlorane Plus(DP)Q| £7tX| =

0| MZH|Q! Syn-DP2} Anti-DP7t HEE|ICE (O3 7)

ABS Z2tAE F DP 5 £ 39 WXHZ ghitstof
AbEgion 1 21500 mg/kg 0|2 2 SHIE|QfCt,

EU POPs #80lM= MEZ L DP o J|&3S 1,000
mg/kgRE g5t 0|, & 4 At ABS ZZtAEQ| DP
2 518 HP| O|LiQl o= THEHEICE

ZatAEl = DP 2M0] Lt L2 S A8|E = Application News
No. 01-004880f| M 2ol & 2=/t
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Py-Screener Ver. 38 0|83 ¥EZ F A SEQ! PIP(3:1),
UV-328, Dechlorane Plus(DP), SCCPs &! MCCPse| s &
MTX 02 BoIsict

E35| SCCPs2f MCCPs #2F OfL|2} ZEE|0|E | AHF, EEH
SN S D|EF FH| CHA SEIEX] T Sl BMo=E FA|o
)\qE|'-é! SEA OIE|’E X40| EIIO||:|-_

ESH TER0|E O|AHF EFSZECQ| DEHPRF XHAE ACH

BA+ES 28U 2 Ax S| ot B
Xl A

Q271.80 (+) 5.45e5

Anti-DP

| T2 U0 Y ~FES MUEYE 2 UL
000 (f2fAf Py-Screener Ver.3i= RoHS A|H, OI= TSCA, POPs
10.8 11.0 1.2 114 11.6 ok £ =0 Z2™ X0 CHESHY| st A3E|d T2
Retention Time (min) .
TE0 28 4 UL,

2.7 DP SIM 3 Z0IE3 (ABS ME)
M Reference

1) IEC 62321-8:2017, Determination of certain

SCCPs2t MCCPs= M2 LHE Eta Als ZO|E 71T Yot |2
s substances in electrotechnical products -Part 8.

Etola0] O 4ZEH 8! SFN ===, 1

IS 2ok 28 80fl= SCCPt MCCP2| #2415 LIEFACE Phthalates in polymers by gas chromatography-
Py-Screener Ver. 3= SCCPs2t MCCPs9 ;'n*% EEoiu| mass spectrometry(GC-MS),gas chromatography
20|2 %}st 0|23 (NCI)O| Ol MK} 0|23 (ENS XS} mass spectrometry using a pyrolyzer/thermal
St N 3RS ES 22 23| HMaksis diAlo| ofL|a}, desorption accessory (Py/TD-GC-MS)

SCCPs/MCCPsC| $HAFZfO 2 &Hake AbZSSLCY *4 IEC 62321-3-3:2021, Determination of certain
oloC A Aol Exixo substances in e/ecz‘roz‘echmca/_ products - Part 3-
2URE AZ0M SCCPsef MCCPsOilA B El= SEH 3. Screening - Polybrominated  biphenyls,
JZ0tETJY miHO| HAEEUCE(OR 9). SCCPs2E MCCPs2 polybrominated diphenyl ethers and phthalates
S & 40,000 mg/kge X130 H, Ol e ME0f SCCPs in  polymers by gas chromatography-mass
EL MCCPs?t QEXNOZ ALRE|YUS Jt5MES AAFSICE spectrometry  using  a pyrolyser/thermal
SCCPs9t MCCPs= BE POPs i9F Annex A0 2t HZol|Af desorption accessory (Py/TD-GC-MS)

3) Persistent, Bioaccumulative, and Toxic (PBT)
Chemicals under TSCA
*4 A QAo TRHE(LCCPs)0| EXHst= B, SCCPs/MCCPs2 4) European Commission. Commission Delegated
XEl & 9IC} Requlation (EU) 2025/843 of 5 May 2025
amending _Annex | _to  Regulation  (EU)
a d a a a 2079/1021 of the European Parliament and of
C'Y\J\KK/Y\ CIY\)YK/Y\/'\ the Council as regards UV-328(C/2025/2567)
d d a a 5) European Commission. Commission Delegated
%, 8 SCCP (EXFAl: CypHy; Cly) 2t MCCP(EXFAL: C, H,,Clo)2l TLEA] Regulation (EU)--/... amending Regulation (EU)
2019/1027 of the European Parliament and
Q49.00 (+) 1.03e4 of the Council as regards dechlorane plus
100.00 (C/2025/2887).
1 6) European Commission. Commission Regulation
- (FU) 2015/2030 of 13 November 2015 amending
_ Regulation (EC) No 850/2004 of the FEuropean
Parliament and of the Council on persistent
organic pollutants —as  regards  Annex |/
(Text _with EEA relevance)(32015R2030)
7) European Commission. Commission Delegated
: Reqgulation (EU)---/... amending Regulation (FU)
. 2019/1027 of the European Parliament and
of the Council as regards medium chain
000 L P‘” — v chlorinated paraffins(Ares/2025/10131503)

4 6 8 10 12 <Related Application News Articles>

el 6 SCCPeSMCCP S aztrEa (e oy 1. Analysis of PIP (3:1) in Plastic by Py/TD-GC-MS,
- Application News No. 01-00191
2. Analyzing UV-328 and Dechlorane Plus in Plastic by
Pyrolyzer/ Thermal Desorption-GC-MS, Application News
No. 01-00488
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