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Rapid Analysis of Brominated Flame Retardants Utilizing lon Attachment Mass Spectrometry
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In the upstream processes of product manufacture including the material design and procurement phases, technologies for the measurement of
environmental toxins have become increasingly important due to the enactment of environmental regulations such as the Restriction of Hazardous
Substances (RoHS) Directive of the European Union.  However, it is unrealistic to measure all of the parts and materials of electrical and electronic

products due to the time and cost involved.
hazardous substances, including measuring technologies.

Efforts are therefore being made to realize efficient and reliable technologies for the management of

Toshiba has developed a new quantitative analysis method for brominated flame retardants (BFRs) in electrical and electronic products that uti-
lizes ion attachment mass spectrometry (IAMS), which is a very soft ionization method that requires no separation technique before analysis.  This
method makes it possible to directly measure the elements in solid organic compounds within a short time.
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Results of chromatography and mass spectroscopy analysis of decabromo-
diphenyl ether (DeBDE) reagent

900 |-
800 |-
. 700
d 600 -
B
@E 500 -
E 400 |-
@ 300 [
200
100 -
|
00:30 01:00 01:30 0200 0230 03:00 03:30 04:00
{R¥FEFR (min © s)
(a)7OXMITS L
8 400 966
B
i
H 200
™
& 0 ' i
700 750 800 850 900 950 1,000
m/z
(o) R AANI NIV
K 3. DeBDEEHRIAFENHEDAERER — DeBDEH A 747300
ppMARETH>THHHMIETE, 70~ FL40E— 2D Lk RN
HAWRETH 50
Results of chromatography and mass spectroscopy analysis of certified
reference material containing DeBDE

1 F A EEEDHTEZ ALz RoOHS XIS R R REMF OEEBIE

53




H5XRFHE TORMEIT—HIT30 BRETHY, IAMST
BENEDB/REVEEL NNV T2RAZ ) —Z V7S FET
HHEE2%. PBBEPBDE®DRoHSIHAIZHITAHL W
131,000 ppmTH Y, IAMS #7213 RHERA O 213,
QIRAZ ) == B LTl TE 5 2 LD RS Tz,

4 ZDIEHDRFZRHEMMFIDAE

4.1 DeBB®D&#H5I"

MWHRFER R A D—>o L LT, TBBPA-BP (757 0%
P27z /—)VA-LZ (Y 7aE7ubiro—5N)) 235155
%, TBBPA-BP D% T-®13943.6 TH Y, RoHSIEH DX}
B ThHDeBB (FH7OEE 72 2)V) D55 943.2
WCIEEISEWDTZEDT TR TER V. RoHSIEA IS
IS H720121%, “DeBBTIE ARV ZEDOMEREN LI L%
5% WHEDSCANE—F (m/z D5 BHEA 1) TOWE TIE
INBOW I EFRNTHI LT TERY (B4),

B REEE—F (m/z D5 RREAT1/64) TOWE?HEN
ZNORG OREEREZ T2 2 & T2 5 0]
HETH DS, EEOLDHEMOBG DT AANRT MV bR HE
BEERD D ZLITERSHET OB LDEELL, WED
12 DeBB D32 fllE LB H B IR S5 LD D 5,
ZOT LMD, B EEE—FZH\WTDeBB & TBBPA-BP
Rk BT T e,

FIT, 2 EB T ANEE LT, EIEICL BT AY
IoSE — BT A SR 53 % i 5 5 k2 Wi L7z, DeBB
K U'TBBPA-BPOEIE TR L7 TFT AL INY — 0 %
K 512779, DeBB& TBBPA-BPDOVYAANRY MV IR D
&, HWIRR BT STAY NE— X —U RSN S,

WIS, WD T ST ALY NSF =2 F AT L7 5ERICDOWT

3 950
=
7]
o 20
#
& |
ne 0 Lol il
800 850 900 950 1,000
m/z
(a) DeBBVAANI ML
=) 950
B 400
\IE
= 200
i
48
ne 0 l L 1l I |
800 850 900 950 1,000

m/z

(b) TBBPA-BP Y AANT L

X 4. DeBBRU TBBPA-BP DHIEHER — DeBB & TBBPA-BP D4}
FRIFIER RN, SO 285 %k T5Z LIETE RV,

Results of mass spectroscopy analysis of decabromobiphenyl (DeBB) and
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