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No. SSK-GCMS-2204 Analysis of Brominated Flame Retardant (PBBs and PBDEs) in Polymer by

Gas Chromatography Mass spectrometry using High mass tune
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Gas Chromatography

System : Nexis GC-2030
Column : Elite-5HT _
(15 m x 0.25 mm, I.D., 0.1 um thickness)
Carrier gas : He (99.999%)
Column Flow : 1.5 mL/min
Injection mode : Split
Split ratio 501
Flow control . Linear velocity (51.3 cm/sec)
Oven temp. 50 °C — 10 °C/min — 320 °C (5 min)
Injection volume 21l

PBDE (x+y=1~10)
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HE 1. GCMS-QP™ 2020 NX2| 7|7| 24 =H (A%)

Mass spectrometry

System : QP™ 2020NX
lonization mode D

Interface Temp. 1300 °C

lon Source Temp. 1250 °C
Acquisition Mode :SIM

B GC/MS tune

GC/MS 2 High mass tune2 OiH ¥ SYHEAZS
0|83t en, 18 31t 22 FXE 7t Tris(perfluoro-

Ol 28 0 866 m/z= Mass
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No P e meas U2 EESY SZME  (8EFSI
(Surrogate) (IS) PBBs, PBDEs (Surrogate)
1 50 50 50
2 150 150 150
3 250 20 250 250
4 350 350 350
5 450 450 450
18l 3. Tris(perfluoro-heptyl-S-triazine) 2| &AtTtZ& Al
H 2. PBDEs2t PBBs Lt & A SIM 24 =2
PBDEs PBBs
Calibration Quantitative ion Qualitative ion Calibration ~ Quantitative ion Qualitative ion
PBBs 1 PBDEs 1
congeners (m/z) (m/z) congeners (m/z) (m/z)
Mono-BB BB-003 2339 2319 Mono-BDE BDE-003 2479 2499
Di-BB BB-015 313.8 311.8 Di-BDE BDE-015 327.8 329.8
Tri-BB BB-029 389.8 391.8 Tri-BDE BDE-033,028 405.8 407.8
Tetra-BB BB-049,077 467.6 309.8 Tetra-BDE BDE-047 325.8 483.6
Penta-BB BB-103 545.6 387.7 Penta-BDE BDE-099,100 403.8 561.6
Hexa-BB BB-153 467.6 627.5 Hexa-BDE BDE-153,154 483.6 643.5
Hepta-BB 545.6 705.4 Hepta-BDE BDE-183 561.6 7214
Octa-BB FR-250" 625.5 627.5 Octa-BDE BDE-203 641.5 643.5, 801.3
Nona-BB 703.4 863.3 Nona-BDE BDE-206 719.4 879.2
Deca-BB BB-209 7833 785.3 Deca-BDE BDE-209 799.3 959.1
Internal standard Surrogate
Name Abbreviation Quantitative ion Qualitative ion Name Abbreviation Quantitative ion  Qualitative ion
(m/z) (m/z) (m/z) (m/z)
Decachlorobiphenyl CB209 29 456, 227 44-Dibromo- DBOFB 428 498

octafluorobiphenyl

'Calibration congeners PBBs®t PBDEsQ| Ballschmiter X Zell 2 FH=
“FR-250

Technical mixture of nonabromo biphenyl, octabromo biphenyl (80 %) and heptabromo biphenyl



(100,000) SIM
@
g
1004 |2 5 ¢
] 55 2
B = L
1 // W
— 2
0.75 L
| a
o
1 o
] e —— -
| i & X
0.50 "2 1
] a8 = R a
B o 2 =8 )
4 L o 2 © 2] ]
= = L | S = a
B I : = S o @ o) L
025 T o o ¢ @ 8 B8 P w
e | h g O ) & mm o 22 a
| X I o = =) ' T @ as}
1 | [ 5] o s < o @ ©
] 1 M T T 2 58 s g ]
1 Qo S S @ ©
| \ ! l ﬁ o =z z0 a
0.00 L : ll i 2 - A
] [
— T T T T T T T — T
60 70 a0 90 100 11 120 130 140 150 160 170

2 4. EEH X PBBs, PBDEs, &

B Mass tune X}0|0f| 2|8t &AM EXEO| Ztx H|w

fH
M

23 (Surrogate) ¥ LH&E

# 5. PBBs U PBDEsS| Az 4 o[ HYFHAM A

HEESH(S)Q 2 ROIEOH

Z-AF(R?)

Name Equation Correlation
; 3 = ONES o q coefficient (R ?)
High mass tuneX} Normal tune & 7}X| #4lZ 0| &3
I~ N _ Mono-BB = 0.000079x%+0.312981x-0.007869 0.999
mass calibration2 3+ ¥, E=&% &= 10 ng/mL?! PBBs one y T X
4 R _ Di-BB  y = 0.000551x2+0.107237x-0.001897 0.999
% PBDEsQ| peak height& H|WatRACHE4). H Z ot
- . ) | ; Tri-BB  y = 0.000515x2+0.142338x-0.010504 0.999
dodoc=z FXAEOl A2 EHO ZR0&= MS tune
SHA tgol 2 =3l B Tetra-BB  y = 0.000006x2+0.031409x-0.022066 0.999
HE Al ALTIGIO] SALSE £F o 0
SHO S0l FAEH +F 2| peak heightE 20[= Penta-BB  y = 0.000345x2+0.014540x+0.009146 0.999
A22 UEtHon, 2Xg0l 2 =82 3?0 = High Hexa-BB  y = 0.000254¢+0.017368x+0.011418 0.999
mass tune LAIS O|&8MES Wf ECt F peak heightE Hepta-BB  y = 0.000065x2+0.008035x-0.004809 0.996
0| Z{o2 LELYLCE 0|0 High mass tune HHAlS Octa-BB y = 0.000058x2+0.004881x-0.001665 0.998
0|23}0f pPBBs X PBDEs 210 &23}9iC} Nona-BB  y = 0.000106x*+0.002578x+0.002342 0.996
Deca-BB  y = 0.000074x%+0.003860x-0.002248 0.999
Mono-BDE  y = -0.000355x?+0.239962x-0.046569 0.999
m _E_A_-! 7E:|J-I—I' ono y X+ X
Di-BDE y = 0.000496x2+0.177620x-0.027068 0.999
al o 2H o
PBBs S PBDEs2| TIC ﬂguf dl(S &= 450 ng/mL)= Tr-BDE  y = 0.000489x2+0.072471x-0.005565 0.999
8 40 LtEtRACH BEEEC 43 M2 KS C IEC Tetra-BDE  y = 0.000724x%+0.076378x+0.000430 0.999
62321-601 7|8HSHO] 2} 2| 27 Al (Quadratic)E O|-& 30 Penta-BDE  y = 0.000691x2+0.052998x+0.009378 0.999
RHASIGIOM IENOl 45 S8o| A2 2N & HHAl Hexa-BDE y = 0.000554x2+0.033946x+0.005628 0.999
— _ - 2
9 AX™A S R28 2tz 12| 59 H 50| LIEILYRUCH 24 Hepta-BDE y = 0.000220x°+0.018598x+0.001907 0.999
N Octa-BDE = 0.000101x%+0.013082x-0.00887 0.999
Za, RE MHEo sl ZZAS R 20| 0996-0.999 Y
L Nona-BDE y = 0.000256x2+0.006146x+0.001831 0.999
TECE Yot A= LIEIGTY
Deca-BDE  y = 0.000121x2+0.005999x-0.005841 0.999
H 4. High mass tunedt Normal tune2 0| &%t PBBs2t PBDEs2| peak height H| i
Peak Height Peak Height
Name Name
High mass tune Normal tune H/N ratio* High mass tune Normal tune H/N ratio*
Mono-BB 1,141,643 938,317 1.2 Mono-BDE 821,143 830,742 10
Di-BB 647,926 538,049 1.2 Di-BDE 1,000,088 859,540 12
Tri-BB 849,150 846,347 1.0 Tri-BDE 488,765 499,971 10
Tetra-BB 163,570 218,751 0.7 Tetra-BDE 537,191 403,660 13
Penta-BB 110,374 108,360 1.0 Penta-BDE 429,042 381,494 1.1
Hexa-BB 139,615 157,054 09 Hexa-BDE 328,590 423315 0.8
Hepta-BB 76,056 66,180 1.1 Hepta-BDE 197,834 172,038 1.1
Octa-BB 47,247 33334 14 Octa-BDE 145,620 104,804 14
Nona-BB 39,697 21,348 1.9 Nona-BDE 125,048 70,682 18
Deca-BB 47,062 15,809 30 Deca-BDE 78,226 29,813 26

“H/A ratio High mass tune®| peak area / Autotune2| peak area



Tri-BB Penta-BB Octa-BB Deca-BB
Area Ratio Area Ratio Area Ratio Area Ratio
3.54 051 0.125+
0.125+
3.04
0.100+
0.4
2.5+ 0.100+
0.075+
2.0+ 0.34 00751
1.5+ -
027 0.0504 0050
1.0+
0.1 0.025] 0.025
0.5+
0.0 : : r : 0.0 : r ; : 0.000 : r r : 0.000 : r ; :
0.0 5.0 10.0 15.0 Conc. Ratio 0.0 5.0 10.0 15.0 Conc. Ratio 0.0 5.0 10.0 15.0 Conc. Ratio 0.0 5.0 10.0 15.0 Conc. Ratio
Tri-BDE Penta-BDE Octa-BDE Deca-BDE
Area Ratio Area Ratio 035& rea Ratio 0.201 Of rea Ratio
1759 150 030 0.1759
1.504 1.254 0.1504
0.254
1.254 1.004 0.1254
0.204
1.00 0.1004
0.754 0151
0.754 0.0754
0.504 0% 0.107 0.0504
0.25] 0.254 0.05+ 0.0254
0.00 T T T T 0.00 T T T T 0.0 T T T T 0.000; T T T T
0.0 5.0 10.0 15.0 Conc. Ratio 0.0 5.0 10.0 15.0 Conc. Ratio 0.0 50 10.0 15.0 Conc. Ratio 0.0 5.0 10.0 15.0 Conc. Ratio
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For Research Use Only. Not for use in diagnostic procedures. Not available in the USA, Canada, and China.
This publication may contain references to products that are not available in your country. Please contact us to check the availability of
these products in your country.

The content of this publication shall not be reproduced, altered or sold for any commercial purpose without the written approval of Shimadzu.
Company names, products/service names and logos used in this publication are trademarks and trade names of Shimadzu Corporation, its
subsidiaries or its affiliates, whether or not they are used with trademark symbol “TM"” or “®".

Third-party trademarks and trade names may be used in this publication to refer to either the entities or their products/services, whether or
not they are used with trademark symbol “TM" or "®".

Shimadzu disclaims any proprietary interest in trademarks and trade names other than its own.

The information contained herein is provided to you "as is" without warranty of any kind including without limitation warranties as to its
accuracy or completeness. Shimadzu does not assume any responsibility or liability for any damage, whether direct or indirect, relating to
the use of this publication. This publication is based upon the information available to Shimadzu on or before the date of publication, and
subject to change without notice.
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