ool bDoboodgoooon

2,2'6,6-000~-¢ters--0 0 0 -4,4'-
oouogoooo

2,2 6,6’ -Tetra-tert-butyl-4,4'-methylenediphenol

Od:44-000000026-000L1-0000000O0O00OOO0O
4,4 -Methylenebis[2,6-bis(1,1-dimethylethyl)-Phenol

goodaoooon

H,C H,
\ CH, H30\ /
e C/ C\
H30 CHa
HO CH; OH
H.C CH
3 \C C/ 3
/ \CH3 H30/ \
H,C CH,

CAS 0O 00 : 118-82-1
U 0O 0O U CyHas0Os

oboobooooao

[DO0O0O00] 424.655

[D0000000000] 4243341

[ODO] 289 °cl 40 mmHgO '©

[0O] 154 °c "

[DOO00D0O000] 1 g/lem’d 25 °cO >

[DOD0O] <10 mg/L0 20 °CcO 27 0.0123 pg/LO 25 °cO *F
[log Pow] 6.240 20 °.cO *°

[DDOoOD0Oo0] 330 x  10MatmOm’/mold 25°cO 0 00 O
[DOO] < 7.5 mmHgO 15 °cO *°

492



[COO0O0O0000000bOOoboobooDOo]

LEVEL Il Fugacity &7 /LA ZAIARR] S ELEE ) (%)
0000 00 00 00 0Do0/o0/00
00000kghDDkm?0 1000 1000 1000 10000 0 O O

00 0.0 0.0 0.0 0.0

00 0.2 1.2 0.0 0.7

00 85.1 0.0 99.8 46.6

00 14.7 98.8 0.2 52.7

oooobooboboooooooobobobbooooooooDoobobboooooon

1) Lide, CRC Handbook of Chemistry and Physics 84th Edition, CRC Press LLC

(2003-2004)

2) EU, IUCLID (International Uniform Chemical Information Data Base) Data Sheet

3) 00180 100 O0DOOOOOOODDODOODOOODODOOO

4) Syracuse Research Corporation (SRC), HENRYWIN v3.10

(http://www.epa.gov/oppt/exposure/pubs/episuitedl.htm O OO0 000 0O0)O0O0O0OO0O

goooooood

5) Office of Pollution Prevention and Toxics of U.S. EPA and Syracuse Research
Corporation (SRC), Estimation Programs Interface (EPI) Suite v3.20

(http://www.epa.gov/oppt/exposure/pubs/episuitedl.htm O OO0 000 0O0)0O0O00OO0O

goooooood

goon

gobobbutoooubbtboooouobbboooooooobooobon
goboobbogooooo
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§0 O OO

gooooogooad

gooooo
gogggoobobobbbbbbobbbbbbbbbbobooouoouooooa

00000 LC/MS/MS-SRM(ESI-Positive)J 0 O OO0 OO

gooooo
gogggoobbobbbbbbobbbbbbobbboboboboouoouooooa

gogoobobbbbobobbbbbbbobobobouuudooooooooooon

O0000O00OLC/MS/MS-SRM(ESI-Positive) 1 0 00 00O O

gooooo

goggoobbobbbbbobobbbbbbbbbbbooououooooo
guobbuooobugoobogoobobuooobobuooobuooon
000000 0OLC/MS/MS-SRM(ESI-Positive) 1 O OO O OO

Oodooooono

oogdo

22660-000-tet-000-44-0000000000O(TMDP OO 0O)OALDRICH OO
(99.0%00) 00O 10
O0000ODO0O0000000ooOoObObOO0o0o000ooooOoOboooooo
odddooooooouoooooodooooood
ooddoooooodoooecBUOODOOOOOON
O0000ooooo0OoMILLIPORED O Milli-QA10)D000O00D0DOO @ 2)
000000000000 Sep-Pak® Plus Silica 690 mg 0 Watersd (O 3)
10%00000000000000001g000 1omLO00000O0OO0M 4)
10%000000/00000000000000O01gb00b0db1omLO00dndoonon
@4

0.1%000000/0000000000 10%000000/000000 1mLO0
oot 1oomL 00000000

goooobooooon

goggoobbobbbbbobobbbbbbbbbbobooououuoooo
goobobbbbodooooobbobbbooooouoobooboobo
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goooooo

goggoobbobobbbbobobbbbbbbbbbbooououooooo
O000o0oooboobooboooEomLlb3ocomb)D 0000000 OOO
Oo0ooboaoomLlO200mL)D0000O0O0O00O0OOOO0O100mL O0O0O10mL
goggoobobbbbobobobbobbobboboboudddooooooooooon
HEN

goooon
gooooooboobog sd

gobbbogoobbbbboooogobooo s 3uouggoogooon
gogobbbobood 11 Lo 10%booogdggobb ol mbO00nooon
gdobooobobobbooooooobobobbbbodoooooobooboobo
gdogoobobobbuooooouobboobbuoouoooooboboboobo
godgdgooobobbbbobobbbbobbobbbbbobbbbbbbbboon

gooooboooobobbodood

gobobobmo e

goolooLUd 200mL U000 0OO0OOOOOIUIO0OOOODOOO 10pL 0000
oooo@Hobooboooobgo3gbbooboooo@y)yuuoooooo
SomLO000O0O00O0O0O0O 1000000000000 000OOLOO0OO0O0O0O0O
goobobbobboddg3oml0dgoooobobobbooogoooooobooon
goobbbobbodooooobbbobbboooooobobbobobo20 mL OO0
bbb bobbuooodouobbbuoodgo 40°ccbogooon
U0 1mLlUO00000OO0O0O0O0O0O0O 1IO0mLUO00000000O0O0OO0O0O0O00
gogbobbbbodguooobbobbbtdddimLlOgogoobbobbogg 1
mLUOO00D00000000000

gooobd

Oo0oboO@oOoboOd sgdry)DODODOODOOW@9Yo%ODOOOOODOD 10
pLO0o0ooodg 20mbl 0o oggoobobobobblioddoogn
ooooobooboooobo@ooorpmbiod )i O0nooOnD 300mL 000
gobobboooobobbbtutd2mt00gooobogoooooobongd
gogobbobobbodgooobbobobbooooooonbonD 3%suaooboooo
go20mLl00000030mLO00S D00O00DMMIOOOD0OODOOMM O 100
gobobboooooobobbobbtb2omlUdggoooooooooagog
gobobbbdbotbooobobbbboooooobbbbooooobobobbooa
loomL 000000000000 OO0O000b0boobObObO00ooooobbobgo
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g40°cCUOO0O00O0ODODO 30040 mLO00000O0DOOSOmLOD0O0O00O0O0O0OO
0o0o0ooboooooobooooobo

Oo0dd swmL OOD0D0O0OO0ODDOD0OD0O0OODOOOOOOOOOooOoOoOoOOO
(Sep-Pak®Plus Silical690 mg) D0 000000000 (Sep-Pak®00000)00 OO
0000000 SmLO00O000O0 5SmLO000000OO0OO0DOOOOOOODODOO
UOSsmLO0O0O0OO025% 0000000/0000 smLO0000000O0O0O 10%0
o0ooo/oooooog oyl 0000000000000l mLOOOO
00000000 1 mLOOOODODOOOOOODODOOO

gooobmmo 1gd

gobobbodoooo 100gwet oo ool0oooooooibd
oo 3omb 000000000 10000000001000000
obobobobobooooQ@ocorpmlob0)yoobobobo 30o0mLog
gobobboooooobbutd2mt oo ogoooooobgga
gobobboooobbbtooooobboooobbboooooobooo
ggobbbbbodoooooobbbboooooooboon

Oo0ooooo@ 12)

0000000 TMDPO ALDRICH 00 099.0%0 000000 1.00 mg/mL 0O O
ooooooo

TMDPOOOODOODODOOODOOOOOOTMDP 100 g 00000000000
0D30@M10omL000000000000000000000000000000
00000 10%0000000000000000000

00000 01%000000/000000000000000.1010ng/mL 000
00000000000

goon
gLc/mMS/MS OO 0O 13)
grcoog
0 0O 0O 0O Waters LI [ Alliance 2795
U 0O 0O 0O Waters [ I XBridge Shield RP180 2.1 mmx 150 mmU 5 pm[J
goooAbD2smMUO000000OOOO
BU25smMUOOOOOOOOOOOOOOO
0 min A: B=30:70
0 - 10min A:30 - 50 B:70 - 95 linear gradient
10 - I3min A: B=5:95
13 - 18min A:B=30:70 OO0
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gd [00.2 mL/min

goonbooo4a0ec

god OsuL

gMsSOogd

00000 Waters U U Quattro Premier XE
000D o0Dods3kvO ESI-Positivel
gooooooiioec
gooobonoododdo4aoo-ec
O00O0O0Oo0Oo0odsoLihr
UoobobobDbO000dUsoo Lhr
Jo0oobobo0dododo.2 mL/min
oooooooo

wvpp | 00000 ooooo 000000 | ooooO
V) O0000Oevo| OO0O0(W2) | 000 (W)
000 2 15 442.1 219.0
000 15 442.1 162.9
ooooo

goobobooboolkuiiiiou/uoooubibibioltdlongml UOODOO
oo sobogoooooobonod

sgdgoboooboooogg seL LoMSMSUOOOOOooooobooooo
gogobobbobboodgoooobobobbodooooobboooooooboobo
gogobbbbuooogoobbobbbuooooobbbbooooooboobo
goobobobobobtodooooobbobbooooobnbbbbooouoboboobo
00000000000000000000000000000@)0000000
goggosysuuoduboboobbbogooonobobbooooouoboooo
U+ 15%0000000000000

goon
gog sy reoMsMSOonooogooooooooboogoooooooo
goobobobbooooooobon

oo0ooo0oO

[0000]

000000 ChL)DOOO0O00O0000

CO(R. O Ry)OPN
ROODOOODOOOODODODOOOOO (ng/mL)
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ROODOOODOODOODODODOODOOOODODODOO (ng/mL)
POOOOO (mL)
VO OO OO(L)
000000000000 0000000000
VI 0.100(L)
PO 1.0(mL)
ooo
CO (R. O Ry)1/0.100 (ng/L)
0oooQ

[0000]
00000 Cag/g-dry)D000000000
CO(R: O R)OPN
ROODODODODODODDODODOODODODO (ng/mL)
RUOODIDODODOOODDODDODODOOOOUOODODDODODOOOO (ng/mL)
PODOODO (mL)
vooooood(g-dry) 00O (g-dry)x 5/50
O0000DbO0bO0oDOOooOOooDOooOOoDoooo
VO 0.50(g-dry)
PO 1.0(mL)
oo
CO(R. O Rp)1/0.5 (ng/g-dry)
oo

[0DO000O]
00000 Cng/g-wet)UO D OO OOOODO
CO(Ry O RyOPN
ROODODOOODOODDOODDOODDOO (ng/mL)
ROODDOODODODODDOODODODDOODOODDOOOO (ng/mL)
POOODDO (mL)
vOoOooooood(g-wet) OO0 (g-wet)yx OO (5/50)
00000bhOo0boooobOoooooooon
VO 1.00(g-wet)
PO 1.0(mL)
ood
CO(R. O Ry)1/1 (ng/g-wet)
oooad
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UoodoooDoOIDL
00ooobO LC/MS/MS-SRML] Waters [ I Quattro Premier XEO [ IDL 0 00 O [

000 (@ 14)

IDL oood
oo HREEN HRN IDLOOOONO
(ng/mL) (mL)
00 0.024 0.100 (L) 1 1.0 0.24 (ng/L)
00 0.024 5.00 (g-dry) 5/50 1.0 0.047 (ng/g-dry)
00 0.024 10.0 (g-wet) 5/50 1.0 0.024 (ng/g-wet)

oooooboooo@bL)D0oooomQL)O
J0o0oobDO0Odd LE/MS/MS-SRML Waters [ I Quattro Premier XEU 0O 0 00 O [
(MDL)OOOOODOMQL)D DO DOOOGOO 1511

godno
gogno god RN MDL MQL
(mL)
1.1 2.8
00 0.100 (L) _ 1.0
(ng/L) (ng/L)
0.18 0.47
00 5.00 (g-dry)  5/50 1.0
(ng/g-dry) (ng/g-dry)
0.11 0.29
oo 10.0 (g-wet) 5/50 1.0
(ng/g-wet) (ng/g-wet)
0 d

0o 10
2266-000tet-00044-0000000000098.0%00@GOWOOOOOOO

goooboogaad

0o 20
gobobbbtboooogooobbbboooooobobbboobinobbn

gogbobbobbodoooobomlbbbbbooooooobbobDbn 100
mLO200000000000000000000000

0g 34
gobobbogooobbbuogoooobbbbboooooooboboon

goobobgogad

00 40
10% 000000000000 00000/0b00b000000 1% 0000040/

ggobbobbooooogobon
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0o s
gogobbbbdoogooboobbodoooobooobbooooouobooobo

googgobbobobbbbbodoooooobbobbodoouoooooboobo
gooooo

0o e
gogobobobobodoooobbooooooboobobboooooooboobo
gogobobbboooogooboobbuoooobobboooogouoboobo
ooooboooQ@oewlo)yooooooobo-oooboooboobooboooo
godoboboboboooooobbobobbdoooooobobobobboooooboboobo
goooboobboodg s ooooobooobo
gbooboobOopmooolpooboooooooooboobobobobOoo

ag 70
goggobbbobbogogoobbbbooooooboboboooobobobo
ggoobbobbtbodoooooobbbbboooooooboobo

0o 80

godoobobbooooooboboobobood

ERERYE

goggoboboobobodd s edeylddgdgononooboogoooooooo
gogobbbobobouobbugooouobobobbobbodoooooboobobo
gogoobbobboooooon

0o 100
gogoboboobboooooooboboobobbooonbobbboooooobooobo
gogobbbbuoooooobboobbuooooobooobobbooooooboobo
goobbbobboooooobbbobbbbod203mblO0dggoooooon
gooobooobobogod

0o 110
gogobobobboodoobobbtodooooooobbooooobooobo
obobobobOobobooboooobooobobobOobOo234%00000@0
oo)hyoooooooobooboboboboooooooo 72 00b0bDOobDO
sso00buoboooobouoon220%b00bodbboooboobooonon
ggoobbobobtodgudooooooobobbodoooooooboboboobo
gogoboboobobodbbuogooouobboobbbobobboooogooboobo
gogobbbbbouooooobobbbbodooooobbobboad

0o 120
goobooboo@ecoo)yooooobuoooboobooobooobg
Oo0oo0obOoobooboboobouooobga%uobodbddLe/MS/MS
gogobbboboboodgooobobsgoooobobboooooooboobo
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dooooboooooooooboooooooboooooooa
0o 130
LCMSMSOUOOOOO0O0O0O0OO00OO0OOOO Waters L [0 Quattro Premier XEL [J
oooooood
dodoooobooooooooooboooooooobooooooooooon
Oo0oooostdoooooobooooooobooboooooooooon
dodooobooooooooobooooooboboboboooooooooon
Odooooodoooooooboooooooooooooooooooooao
ooo
oo Lcoooooboobooooogooooooooooooo
o000 oooooooobobooooooo
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g 140
gboboboJgpp)opobooooobooboooooboommoub s 30on

00000 10boboooooag
O1 DO000000000000DO0bOO0OOooapL)aod
0o TMDP
00 00 00 00
oo 0.100 L 5.00 g-dry 10.0 g-wet
0000 (mL) 1.0
0000 (ng/mL) 0.10
0o U 5/50 5/50
00000 (ul) 5.0
00O (ng/mL) test 1 0.0897
test 2 0.100
test 3 0.0991
test 4 0.105
test 5 0.101
test 6 0.100
test 7 0.0887
00 0O (ng/mL) 0.09764
0000 (ng/mL) 0.0061
CV (%) 6.3
t(n-10 0.05) 1.94
S/N 11
IDL(ng/mL) 0.024
IDLO0OOOO 0.24 ng/L 0.047 ng/g-dry 0.024 ng/g-wet
1: MRM of 2 Channels ES+
s - D00 mz442.1 - 219.0
[\ — - S S
5.00 6.00 7.00 8.00 9.00 10.00 11.00 12.00 13.0(;: MR'\Z/II.thg Chanrl;gl.gcl)zs+
e i
s00 oo 700 | sbo | b0 | 1000 | 11oo | 1200 | 1300 | 1400 | 1500
01 IDLO0O0ODOODOOOOO0OO0O0O(0.1 ng/mL)
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(0 15)
000000000 MDL) 000000 MQL)IOIN0N0N0000000oon
0000000 18030000000000000000

D2 000000000 OO0O0O0OO00OMDL)OOOO0OMMQL)DOD
(000 000)

ood TMDP
O0oagd) 0.100
00000 (ng) 0.25
000000 (ng/L) 2.5
0000 (mL) 1.0
00000 (ng/mL) 0.25
00000 (uL) 5.0
00000000 (ng/L)" <lI.1
00000 (ng/L)" <1.1
0O (ng/L) test 1 2.76
test 2 3.10
test 3 2.36
test 4 3.17
test 5 2.58
test 6 2.66
test 7 2.81
000 (ng/L) 2.777
0000 (ng/L) 0.28
MDL(ng/L) 1.1
MQL(ng/L) 2.8
S/N 27
CV (%) 10
MDL =t n-10 0.050 Xo,.1%2
MQL = 6,.1x10

gobooboobooobobooboobooboboobooboobobooboobooo
gooooooMbLODOOODOODODOOODOODOODDODODODOObDOObOODbOD

gooMbL odooboooooooogonD 10%bobbuodgodgogooooo
ggobbobbooooogobon
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031 DO00oboobooooboooooowmbL)oobooo@mmQL)uod
@ooo O0o0O0Odoo 33.6%)

0o TMDP
000 (g-dry) 5.00
00000 (ng) 2.5
000000 (ng/g-dry) 0.50
0000 (mL) 1.0
00000 (ng/mL) 0.25
od 5/50
0o00o0oOgd@L) 5.0
00000000 (ng/g-dry)” <0.18
00000 (ng/g-dry)” <0.18
0 O (ng/g-dry) test 1 0.528
test 2 0.492
test 3 0.491
test 4 0.496
test 5 0.413
test 6 0.462
test 7 0.562
00O O (ng/g-dry) 0.4920
0000 (ng/g-dry) 0.047
MDL(ng/g-dry) 0.18
MQL(ng/g-dry) 0.47
S/N 25
CV (%) 10
MDL =t n-10 0.050 X6,.1%2
MQL = 6,.1%10

gooboboooboobobboboooboobobobobooboobobDboobnoobooo
goooboooMbDLODOOOODOOODOOODOOODOODODOObOOObOoOoDbOon

gooMbLodoouooboboogoooo 0o ggoooooood
gobobboooooooood
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032 0O00bOO00OooooboooooobL)oobooo@mmQL)uod

@ooo Ooogooog 72.9%)

0o TMDP
000 (g-dry) 5.00
00000 (ng) O
000000 (ng/g-dry) 0
0000 (mL) 1.0
00000 (ng/mL) O
0od 5/50
00000 @) 5.0
00000000 (ng/g-dry)” <0.15
00000 (ng/g-dry)” 0.37
0 O (ng/g-dry) test 1 0.438
test 2 0.368
test 3 0.379
test 4 0.372
test 5 0.320
test 6 0.329
test 7 0.370
00O O (ng/g-dry) 0.3680
00 00 (ng/g-dry) 0.039
MDL(ng/g-dry) 0.15
MQL(ng/g-dry) 0.39
S/N 17
CV (%) 11
MDL =t n-10 0.050 X6,.1%2
MQL = 6,.1%10

gooboboooboobobboboooboobobobobooboobobDboobnoobooo
goooboooMbDLODOOOODOOODOOODOOODOODODOObOOObOoOoDbOon

gooMbLodoouooboboogoooo 0o ggoooooood
gobobboooooooood
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04 000000000 OO0O0OOO0OMDL)OOCOO0OMMQL)DOD
(000 000000 2.6g100g)

oo TMDP
00 0O (g-wet) 10.0
00000 (ng) 2.5
000000 (ng/g-wet) 0.25
0000 (mL) 1.0
00000 (ng/mL) 0.25
0od 5/50
00000 L) 5.0
00000000 (ng/g-wet)"” <0.11
00000 (ng/g-wet)" <0.11
O O (ng/g-wet) test 1 0.276
test 2 0.310
test 3 0.236
test 4 0.317
test 5 0.258
test 6 0.266
test 7 0.281
00O 0O (ng/g-wet) 0.2777
00 00 (ng/g-wet) 0.029
MDL (ng/g-wet) 0.11
MQL(ng/g-wet) 0.29
S/N 20
CV (%) 11
MDL =t n-10 0.050 X6,.1%2
MQL = 6,.1%10

gooboboooboobobboboooboobobobobooboobobDboobnoobooo
goooboooMbDLODOOOODOOODOOODOOODOODODOObOOObOoOoDbOon

gooMbLodoouooboboogoooo 0o ggoooooood
gobobboooooooood
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goodd
gobobgogad

§20 O

[0o000]
good ] oogd — gboood )
0.100 L 00000000 000000000000
}g%iﬂl)ﬂmmm 0o 50 mLx 101 000000000000000 O
B
00 o g 30mLx 10 000000000
doOod 10 min
t 00O —  LC/MS/MS(SRM)
00000 1 mL ESI-positive
Ug21 Oboboobooboobbodoaod
[DO000]
oooo? — g 0 — Uooo — Uooboon
5.00 g-dry 00000 3000 rpm 3%0 000000000
10%000000000 0 O 20 mLx 2 [ 10 min 200 mL
10 uL” 000 10 min 0000
000 10 min 30mLx 10
20mLx 10
L gogooo — doboo — ouoaaaoooo
000000000000 00000 50 mL Sep-Pak™ Plus Silica 690 mg
000000000000000 O 5mL 00 0000 5 mL 00000000000
25%00000000/0000 5 mL O O
L O O - 00O LC/MS/MS(SRM)
10%00000000/000000 O 00000 1 mL ESI-positive

10 uL
ooooooooo

g22 doooobbbgooooon
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[0000]

10 uL
ooooooooo

oood — O d ooo0d — o0ooood
10.0 g-wet 00000 3000 rpm 3%0 000000000
10%000000000 O 0 30mLx 10 10 min 200 mL
10 puL” 20mLx 10 0ooo
000 10 min 30mLx 10
000 10 min 20mLx 10
L goood — goodd godooouood
000000000000 00000 50 mL Sep-Pak® Plus Silica 690 mg
000000000000000 O 5mL OO 0000 5 mL 00000000000
25%00000000/0000 5 mL O O
L o d — oon LC/MS/MS(SRM)
10%00000000/000000 0 0oood 1 mL ESI-positive

U223 duduuoooboogooooon

) Ooo0ooobooboo
) J000obobobO sg-ary00oooooooonoO
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60000 r

y = 5085.8x +23.863

50000 R> =1.000

40000 -

30000

(Cooooo)

= 20000 -

O

10000

0
0 2 4 6 8 10 12

00(@O00000 ngml)

03 000 (00000000 0.10 10 ng/mL)

gooooobood
gbobobOo@ooboboboboboobDoboooo)yoo 400 soobO

Scan ES+
100+ 442.1 4.56e7
E
39 443.3
219.0 11
O gyt T, miz
100 150 200 250 300 350 400 450 500 550 600 650 700 750 800

U4 T™DPUODDOOOOOONO

Daughters of 442ES+

100+ 2190 4.15e7
guodgougobogogilsev

] OO0 miz 442.1 - 219.0

<

162.9 OO0 miz 4421 - 1629
442.1

O e e e b e e MYz
100 150 200 250 300 350 400 450 500

s T™DbrUUOOOOOODOOD 44210000000 nobooon

509



gogooboobood

oot @mooon
bbbt obougoooobbbu sgoooobooa
goooso7obodmbmobobbbodoooobobooMbLObobood

oooogoo
051 DO00OO0DODoOo@oooooo)
000 HREEN HREEN ogood googo oo oo
(L) (ng) 000  Ong/LO (%) (%)
0.100 0o 1 ND — —
TMDP
0.100 3 5 30 102 1.5
00000bO0bOo1gooooooooooo
052 O0O0oooooo@ooooa)
100 000 000 0000 Oobo Ooo oOood
(L) (ng) 000 Ong/LO (%) (%)
0.100 gof 1 ND — —
TMDP
0.100 3 5 25 85 6.0

gobobboog3goobbogogoon

gogobobobbodogoobobbbodoooooobobbooooon

gogood
Oe6-1 DOO0OODDODOD@ODOODODOOO 0O0 33.6%)
oo got gon ugoodg oboon oo oogod
(g-dry)  OngOd 000 Ong/g-dryd (%) (%)
5.00 gdd 5/50 1 ND — —
TMDP
5.00 25 5/50 5 4.8 96 5.8
godoodogougo 3gougouoouood
062 ODO0DDOODO@MOUDDOODOO OO 729%)
a00 goog gad gooo o0oon oo ogogo
(g-dry)  OngOd 000 Ong/g-dryd (%) (%)
5.00 gad 5/50 7 0.37 - -
TMDP
5.00 25 5/50 5 4.2 83 3.7

gogobboobbooog3gobobobooooon
goobbobobbouoooobobobbodooooobobobboad
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ooooo0
07-1 0000000O0@O0O000 OO0 2.6g100g)

000 HREEN aog a0 good ogogd oo gogo
(g-wet)  OngO 000 Ong/g-wetld (%) (%)
10.0 ooo 5/50 1 ND — —
TMDP
10.0 25 5/50 5 2.5 101 4.6

goobboobobbouoog3gobobboooodn

072 0DO000OO0OOO@ODO 00O 234¢/100¢g)

ERERN oo 00 goob dddod 4d0odg godgoo

HRERE
(g-wet) O ngd 000 Ong/g-wetld (%) (%)
10.0 aod 5/50 1 ND — —

TMDP
10.0 25 5/50 5 2.1 85 5.1

gooboboobboooo3gobbobbooooon
gogoobobobbodooooobobbooooooobobobbboooooaon

gobobbooooooobbd
gogobobobbooogoobogpuouoooobooooooooooooo
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2,2 6,6 -Tetra-tert-butyl-4,4' -methylenediphenol (TMDP)

This method provides procedures for the determination of TMDP in water, sediment and
biological samples by liquid chromatography/tandem quadrupole mass spectrometry
(LC/MS/MS).

[Water sample]

TMDP is extracted from 0.100 L of water sample, which is added 10 pL of 10% pyrogallol
aqueous solution, by liquid-liquid extraction with methylene chloride. This extraction is
repeated for two times. The extract is dehydrated with anhydrous sodium sulfate and
concentrated to about 1 mL with rotary evaporator. This extract is dried with nitrogen stream
and dissolved with 1 mL methanol. The analytes are determined in the
selected-reaction-monitoring (SRM) mode. This precursor ion formula is [M+NH4]". The
analytes are separated by the LC and detected by a tandem mass spectrometer. Comparing the
LC retention time and presence of the product m/z with the corresponding retention time and
product m/z of an authentic standard identifies an individual compound. The method detection
limit (MDL) and the method quantification limit (MQL) are 1.1 and 2.8 ng/L, respectively.
The average of recoveries (N=5) from 3 ng TMDP added surface water from a river is 102%
and the relative standard deviation is 1.5%. And, the average of recoveries (N=5) from 3 ng
TMDP added seawater is 85% and the relative standard deviation is 6.0%. Using this method,
the concentration of TMDP in river water sampled at one site in Tama River and seawater

sampled at one site in Tokyo Bay were determined. The concentrations were below the MDL.

o ) Dehydration
Water Sample — Liquid-liquid extraction [— .
Concentration
0.100 L Methylene chloride Anhydrous sodium sulfate
10% Pyrogallol aq 10 puL 50 mL, 2™ 30 mL Evaporatoer
Sodium chloride 3 g 10 min Nitrogen stream

t Dissolved the residue

with methanol
Methanol 1 mL ESI-positive

—  LC/MS/MS (SRM)
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[Sediment sample]

TMDP is extracted from sediment sample (5 g-dry), which is added 10 puL of 10% pyrogallol
aqueous solution, by shaking and ultrasonic vibration with 20 mL of methanol (second
extraction, 20 mL of methanol). The extract is added to 200 mL of water contained 3%
sodium chloride, and then extracted with 30 mL of hexane (second extraction, 20 mL of
hexane). The hexane phase is dehydrated with anhydrous sodium sulfate, and concentrated
and measured up to 50 mL with hexane. Five mL of this extraction is cleaned-up by a
Sep-Pak® Plus Silica cartridge. The extraction is load in the cartridge, and washed with 5 mL
of hexane, and then TMDP is eluted with 5 mL of 25% methylene chloride/hexane. The eluate
is concentrated to about 1 mL with evaporator, and dried with nitrogen stream and dissolved
with 1 mL of methanol. The analytes are determined by LC/MS/MS. The method detection
limit (MDL) and the method quantification limit (MQL) are 0.18 and 0.47 ng/g-dry,
respectively. The average of recoveries (N=5) from 25 ng TMDP added sediment from a river
1s 96% and the relative standard deviation is 5.8%. And, the average of recoveries (N=5) from
25 ng TMDP added sediment from a bay is 83% and the relative standard deviation is 3.7%.
Using this method, the concentration of TMDP in sediment sampled at one site in Tama River
and sediment sampled at one site in Osaka Bay were determined. The concentration was

below the MDL at Tama River. And the concentration was 0.37 ng/g-dry at Osaka Bay.

. ) ) . Extraction with
Sediment Extraction — Centrifugation [—
hexane
5.00 g-dry Shaking + ultrasonic vibration 3000 rpm 3% NaCl aq 200mL
10% pyrogallol aq Methanol 20 mLx 2 times 10 min Hexane 30 mL, 2" 20 mL
10 uL
L Dehydrati()n Measured up
. N e Clean up
Concentration Preparathe ISOIatIOH
Anhydrous sodium sulfate 50 mL measured flask Sep-Pak® Plus Silica 690 mg
Evaporatoer Hexane Conditioning with 5 mL of hexane
5 mL from 50 mL 25% Methylene chloride/hexane 5 mL
L Dissolved the ]
Concentration residue with LC/MS/MS(SRM)
methanol
10% Pyrogallol/methanol Methanol 1 mL ESI-positive
10 uL
Evaporation

Nitrogen stream
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[Biological sample]

TMDP is extracted from biological sample (10 g-wet), which is added 10 pL of 10%
pyrogallol aqueous solution, by shaking and ultrasonic vibration with 30 mL of methanol
(second extraction, 20 mL of methanol). The extract is added to 200 mL of water contained
3% sodium chloride, and then extracted with 30 mL of hexane (second extraction, 20 mL of
hexane). The hexane phase is dehydrated with anhydrous sodium sulfate, and concentrated
and measured up to 50 mL with hexane. Five mL of this extraction is cleaned-up by a
Sep-Pak® Plus Silica cartridge. The extraction is load in the cartridge, and washed with 5 mL
of hexane, and then TMDP is eluted with 5 mL of 25% methylene chloride/hexane. The eluate
is concentrated to about 1 mL with evaporator, and dried with nitrogen stream and dissolved
with 1 mL of methanol. The analytes are determined by LC/MS/MS. The method detection
limit (MDL) and the method quantification limit (MQL) are 0.11 and 0.29 ng/g-wet,
respectively. The average of recoveries (N=5) from 25 ng TMDP added biological sample
(Japanese seaperch) is 101% and the relative standard deviation is 4.6%. And, the average of
recoveries (N=5) from 25 ng TMDP added biological sample (Saury) is 85% and the relative
standard deviation is 5.1%. Using this method, the concentration of TMDP in the fish

(Japanese seaperch and Saury) were determined. The concentration was below the MDL.

) ) ) ) ) Extraction with

Biological sample [— Extraction — Centrifugation [— T
hexane
10.0 g-wet Shaking + ultrasonic vibration 3000 rpm 3% NaCl aq 200mL
10% pyrogallol aq Methanol 30 mL, 2™ 20 mL 10 min Hexane 30 mL, 2™ 20 mL
10 uL
L Dehydration Measured up
] — . N e Clean up

Concentration Preparative isolation
Anhydrous sodium sulfate 50 mL measured flask Sep—Pak® Plus Silica 690 mg
Evaporatoer Hexane Conditioning with 5 mL of hexane

5 mL from 50 mL

L Dissolved the ]

25% methylene chloride/hexane 5 mL

Concentration residue with LC/MS/MS(SRM)
methanol
10% pyrogallol/methanol 1 mL of methanol ESI-positive
10 uL
Evaporation

Nitrogen stream
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