Y=

LO-I-tert-7F N7 ) -l

OF IV

® 2,6-Y -tert-7' #H7x/)-b

BRI R SR

ptert-7FN T2/

FAF AL 6-T-tert-TF N T 2. =)

@ p-tert-7' #H7z/)-N

HO@CH;;

C{CHs) s

QOH

K0 @»c (Cs) »

@ 4-30-2,6-Y ~tert~7 FN7z/-N

C(CHs) s

HacQOH

C(CHa) 5 C(CHs) 3
YWE SFE HE RS0 3850 log Pow JKIAREEE (g/1)
@ 108.1 1.0341 34.78 201.88 1.9 21.52
® 150.2 0.9081 98 237 3.27* Na
® 206.3 0.860 39 253 3.11* Na
@ 220.3 1.048 71 265 5.14* NB

x: EifilfE  (B%1E)

81

FATEIT 700X 5 Y OREBRE UTRY S -DLF)NT—F)V (3:1LvN) 2FRT D L 2L ¥
%o KEFEHIOWTIE, EREIE TRV 9 -V F N —F )L (3: 1. vA) T L. g0 JILA I L
T2Y—v7v7LTHFyESY~GC/MS (SIM) XLV FEET S, EERCETREIIONTIL. 158
BT V-ITFINT~F )b (3:1,v/v) THIH - BiEE. 7 b= b UCHE L. KICERS €T, Uik
KEFEE FRRICHRE E8BY 3.

BRI

(O ORIF)

IKEFHDBFRUIH 12> T, ANy FAR—ADBES LN X DIHKICU 7%, B L THRBIRET Do #rt



BRI TE 3RO 5.

(GelogiaLE]

DRESH]  SERomlAEo— MDY (E1) « BIEMSnlE RV Y V- FNIT—T)L(3:1, v/v) 50ml
AMA. 105 fEHRE SEFFET 5. B2 9Bk, KEICOWTEIC2[E, XUy -T2 F)L—F)b (3:1,
v/v) 50ml gD AANT, RIROMHEERELITS. BliL&OE. BARE MU D A0 g %EDIASI AT ¢
N —EREL., BKT 5. BikL 754K DEESUCAN. 0. 1s¥au—IL/ X% ) —)VEi (£2) 0.1
mlAMA TmATE CTHEE FCBRET 5. (RWT BlERZ70) VAT AATRL, 0.2%JTF N7 I v/
R G- VTFNI—T)WVEEmITEL TS (FE3) « BoONEHEIC0. 15 ala—)V/X % ) —)VEK
0. Iml B U PIEERERK0. Sml A2 7RI L. K DiBREss 2 W ComliE £ CCHERME TS ((A1R55~60°C) » U\ T,
T KDBRFESRPOWIT L. TUCA—F—ELERI (T 0. mliBEE THERNET2 (E4) .85
NE-ERERE NSV TlnllSTTRE L SEAH L T 5.

[(EERUEYRE]  EEOSAFEEN0g. EH0GAIEEEISeLiEtF MY v Al0g (E5) %, BEIXE
AR, INEEESOmL ZI0R T v 7 MRURED A ' —TCTOoRIRIR LT 5. I(RIZ. RS v-DLF)L
T—7)b(3:1,v/v)S0ml A NA, BT - AL, BONEET S (£6) . L@ (BE) #984%. T
J& (KAB) ICONWTEARY Y Y « VLF NI —F)L(3:1,v/v) 50ml§* D> THEIC2EEFEICHTET 5, SiE%4&D
VHOKREE S MY Y A0g%GED TN T AT 4 NI —%EL. Bk 3. BikL =B#HEIC0. Is¥ata—)L/X
% ) — A0, Il B UNFE4 0. 5ml A 1X, K D% AW TomliiSE  THERNT 2. (RUVWT. 8/4K
DEFEEGED S LT L CUCA=—F —EREHEN D I 0. miE £ THEEBN T 5. BoN-BERE XY
& THmMUIFRBEL 1266, RV P VA7 £ b= M) )Uml IRV BE, 8BS T N N IVHEESET 2. R
VEABTONTARY S EHI7 € b = b YA O THEIEEROBEETS. 7 M= YNiEEE DY
T ZHEFEEDK200m & BIEREmL DA - =30 — MIEEENE. LITKREOSA & FRICHREYT 2.

(ZEABRER DFHE]
KE. EERCEIRFIIOWTIE. ENEThOREEE BEORBEUKA BV, SEORIIUERICRE > THRIEL
THRONHBRER ., 5 BRERE T 5.

(EHER AR
ATBDXNE T x /) —)VEER1mgZREFE L. 7 b > CIEREIC100mL & U T, 100pg/mlDEEHEEE & ¢ 5, PIEEHE
DT NWA LY =d1odDONT HERRIC1000e/mIDIEERE AR T 2. BREFAOEERIIIREREZESL. A
FH 2 TREARL TO.05~0. 5pg/ml DEFH TS 2. IEERFIFD 7))V L -d, o A0, 2ue/ml & B,
FIHEBRAORERE. M7 x /) —)VEOEEFREAELZRAL 72 b THINL TR 5 OKER:0. Lig
/nl, EERUEYRA:1.0ug/ml) o SERAHICPHEEL LTINS B 704 L v-d, oiSiil. B (100pg/ml)
AAFY VU THRL TO. 4pg/mUCHL 2005 FR T2,

(HIE])
GC/MS - S I MifllEs
{FFA#HE : M'S ; VG TRIO-1, G C ; HP-58901
{#f4 < A : CHROMPACK CP-Sil 5CB (25m x 0.25mm; 0.12ym)
7T LREE : 40°C (243), 10°C/43, 160°C (199)
FALREE : 180°C
A V=7 xA AEE : 200C
Fx)7—H2A :He (h5 A~y RE; 120Pa)
EAFE: AT v b A (N=VF TER:1.05)



A 7 EEE : 200°C
A A {LEER - 150pA

T4 —AF
Op-IvY -1; 107 (ERA) . 108 (Re2/)
@p-tert-7 #47:)-V; 135 (CFEH) , 150 (FE22 )

®2,6-Y" ~tert-7' #h7c)~W ; 191 (GEEF) . 206 (HE2A)
@4-591-2,6-Y ~tert-7 #47x/)-N; 205 (FEERFH) , 220 (RERFE)
IVtVs-dio; 176

[BRER]

REFAEEIF 1112 GC/ MSIZAEAL, TVAL V-dilZHT 28T » ) — VRO Y — S D Sk
BIREE T 5.

[Ef]

FERAH 1 112 GC/MSICEAL. %7;/—»&@6 —ERENED ¥ — VIR SRBBIC L
D EREAEKD B,

[515]
SEE (1e/ml, ue/e) =HRHE (1g) /FEIE (1, o)
[BRHIRA R UE SRR

AOEICE S S REBBRRERRAAKIORT (E8) .

kg TRHRA EERA
@p-2VY' -I;
KB 200m1 0.23(zg/1) 0. 75 (g/1)
[z 10g 28 (ug/ke)
as: 7] 5g 60 (re/ke)
@p-tert-7 #471)-V
KE 200m1 0.27 (eg/1) 0.90 (kg/1)
EE 10g 34 (ug/ke)
HH) og 35 (sg/kg)
®2,6- -tert-7 F71)-W ;
*g 200m1 0.21(ug/1) 0.69 (ng/1)
JEE 10g 25 (ug/kg)
XY bg 34 (pg/ke)
@4-3F1-2,6-7' -tert-7' FN7s)-b
KE 200ml 0.17 (rg/1) 0.55 (1g/1)
EE 10g 44 (ng/ke)
K4 o8 50 (ng/ke)




=i =)
G
p-2Z LV =), ptert-TFINT x )= 2,6-T-tert-TFNT x. ) =)V, 4-AF)N-2,6-F-tert-TF )b
7 x—)b, vato—)l, STFNT IV R
TEMNZMYN AFY Y, TR KGO A BEF MY YA REEEEMTE
15K « AR A SBOAFY U TI3EFEE LD,
70Y V) : Floridin Co.8¢ (60-100mesh) #130°C T 4BFRNEMLL . TV —9 —HTHREL=H D,
INVF L -d;o : Cambrige Isotope Lab. 8%
VP AEEEA K DIBESR RN TEEELZb0
VIFNI—F) : BREESA% K DBRESAANTERILZLD (BT) .
RUG-DIFNI~T N (3:1,v/v) : RVPVEDIFNT—TNAEREL(3:1) TRALEDHD,
0.1%afu—)L/ A% ) —)VEE : EaFa—i0.1ga X ¥ ) —NL10mLUCER L1260,
02%VLFNTIV/ RV IVITFNI—TIVER : JTFNTIV0.2ERY YV STF)NIT—F)
(10: 1, v/ V) ITEBRRL 12 Do
(2RE]
ZUVINAT A 7)) INERY Y V-VIF VL —T)L(10:1, v/v) ICERB X 2, 3O TEhBE % Byt
UTHRSL TS AT AIFEEL .. BIZ70Y YNEO_ICEKFEEEF MY v Lgh B¢ 2,
K DiERERS « VAIRRRE R UVAIREBUC R ¥ 5.
A=—F—E& (3EK) : BERREICHERT 2. K DBRSRORRLIBEATEZ LD,
Vx 7 MUFREYFA Y KERUEYREOM—ER OEEHEICER T 5,
HEREEES . 70Y) VAT AIKEBADDEILET 21D ORRSHIRIEER § 2.,
v ME . AElon. £X30emD HDE{FR T 3.
AEEO— b (500ml) - AKEGEIOBEHEICERT .
HOAT 4 VE— (G3) : EKGEES M) O AgA O THERT A2 LIC& D, MHBEAKT 5.
BE  AR0mOBDEFHT 5.

MR R

E1) BRI EEIEISTHES 28, 72/ —)UE (BT, 2,6-3 -tert-TFIT 2 ) —)L E4-XF)L-2,
6-T-tert-TFINT 2/ —)V) FE{tEh. HELTLEIDT, HFINENNEERAT B EERITE.
vor a—)100mex5ind %,

E2) BHATIETD2,6-2" -tert-TF N7 = ) —)VRUE- A F)-2,6-F-tert-TF )N T = ) —INO5MRESIE
THEMTENT 3.

F3) EHERE50m BT B,

E4) KDEHOHEIC0. 380 u—)L,/ Ay ) —)LEEIKR0. Inl & PUHESER (T3 L V-di e DAFH VIER)
0.5ml &R 72D T, {BRS~60CTRY SV -VLFNIT—F) (3:1,v/v) #5Z2IITEL =& %, 0.5
mIAYZERTIERD. ZNUTL - THRT =/ —VADEEHIIETE 5,

E5) EEDHAISELF Y axMALL TEW,

E6) REV A YTl - BT 2. MELORBLKATEHIT 5. EODEHI3000r. p.m. T 55
T2

ET) PZFINI—FI)RICIEL- A FIL-2,6-3" -tert-TF VT = ) —)LhS1~3ppm FREERIMNENTNDD T,
BEAE LU THSHERTD. FIFBHNI0% LS00 FEET 5,

E8) RUMRARCEERAL BRERBADEDHICOWT] (EH245829H) &b, UTOBEOEHL .



pIVY - K JEE (n=7) %% (n=4)
SRR (1g/1) 0.5 1.0 1.5 RRHIBRHEEE (1e/ke) 22.5 45.0
JEVEHIE (X) 0.670 1.416 1.910 FEHREE (1g/ke) 100 200
=S (5R) 0.0351 0.0617 0.0910 il 79.5 162
47 (Dn) 0.0417 0.0693 0.1137 EHREE 8.90 13.2
0.0745 BRHERA 28.0 59.9
FRHERA (D3) 0.225 9 5 %{SHAX 17.9~61.5  38.3~132
EEFRA (D10) 0.749
Nisrix (Fd) 6.72
p-tert-7' #7:)-b K B EE (0=7) 4%(n=4)
SERERE (1g/1) 0.5 1.0 1.5 PR RHEEE (1e/ke) 21.1 54.2
JEVEH{E (X) 0.812 1.840 2.807 FRREBEE (1e/ke) 100 200
EHEE2E (5R) 0.0805 0.109 0.115 e 88.2 164
F&tH 77 (Dn) 0.0790 0.0942 0.0978 ZHRE 10.8 7.72
0.0903 BRHPRA 33.9 35.1
FRHPRR (D3) 0.271 9 5 %{SFAX 21.7~74.6  22.5~77.2
EEPRA (D10) 0.903
M5 (Fd) 2.04
2,6-tert-7 #47:/-W K B EE 0=7) H¥)(n=4)
AVRHIREE (ne/1) 0.5 1.0 1.5 BRHIRFHEEE (e/ke) 20.6 41.2
JEEHE (X) 0.805 1.689 1.745 KR (1e/ke) 100 200
EEERZ (0R) 0.0340 0.0721 0.0766 SHiE 79.2 205
%77 (Dn) 0.0336 0.0679 0.1048 1B 7.84 7.38
0.0688 HHHRR 24.6 33.5
RHBRER (D3) 0.206 9 5 %{EFAX 15.7~54.1  21.4~73.7
EEPRA (D10) 0.688
MESES (Fd) 5.07
4-$F0-2,6-Y -tert-7 #7:)-h K B EH 0=7) H1)(n=4)
TERBE (1e/1) 0.5 1.0 1.5 FRHPRAHEE(E (1e/ke) 16.5 33.0
[ (X) 0.864 1.762 2.583 FRRREE (1e/ke) 100 200
FEHE(E2E (OR) 0.0590. 0.0392 0.0812 SHTE 105. 4 196
77 (Dn) 0.0543 0.0354 0.0750 EHE 13.9 15.9
0.0549 HIRR 43.7 49.9
RS (D3) 0.165 9 5 %{SFEX A 28.0~96.1  46.2~159
EEfRFR (D10) 0.549
N (Fd) 4.29




§2 WA
(9]
[7o—Fv—+H]

%
X H fm H B 7 = M
200ml N U3~y I~ (3:1)  NaaSO. SmlLL T
HC1, 5ml 50mlx3
7095 WAk = E B GC/MS-SIM
7093 I, 3g 0. 5ml Iml
NazSO4,2g
0. 2%y 1FT73Y/
A" Hy-1-7)(10: 1v/v) , 50ml
[EEL 4 ¥ — 1t o R 7k B M
10g,/5¢ P HY - A VI~V IFNI-7H(3:1)  NazSOs 0. 5ml
NaCl, 10g 50m1x3
IN HC1
E 7B TebMVAEE  —— JKEAHRR (%)
5ml 7eh=b) 8, SmIx3 200mlL
INVZ Y} HC1, 5ml




[HriEDRRET]
1. REH

! L ! TP | sy
/,
7.5
5.0
2.5

0.0 0.1 0.2 0.3 0.4 0.5

@p-IVY -¥

{ze/ml}

T BN e o o Al 1
0.0 0.1 0.2 0.3 0.4 0.5

2.6~ -tert-7 FV71)-V

(g/ml)

1 2 ! sl s 1 A

5

4.

3

o .

2-

1
S
0.0 0.t 0.2 0.3 0.4 0.5
@p-tert-7" #¥71)-W {rg/nl)

7.5

2.51

0.0-/.

0.0 0.1 0.2 0.3 0.4 0.5
@4-AFV-2, 6V -tert~7 F4T1i-W-.
(zg/ml)



2. ¥uAu—ILORIEHER

2.6-% ~tert-7 FV7x)-WRU4A-A V-2, 6-Y ~tert-7 #7x/-MIEBHERIZHEL . BINEMSET T 2D T, R4
CBHCHEMT. Cufu—LAFNL 2. R1LK0.1%EOAT—L X F ) —)VEKO. Inl AFNL =354 & 5
L - 15 A DEIEART .

p-IWY I p-t-7 WI)-N  2,6-Y ~t=7 FNT)-h  4-AFN-2,6-Y ~t-7 FNTz)-N
227N ] 72.3% 81.5% 42.6% 31.1%
W m 95. 4% 98. 7% 101. 2% 96. 7%

3. 7Y WAITLIEBI) =TT

BHRE L TRV V-V F)NT—T N (3:1,v/v) BRWIZEA. 2,6-Y -tert-7 #V71/)-NR T 4-4F0-2,6-Y -
tert-7' 71 /-M340~50ml CLBBEE T D45, p-IV) -V Up-tert-7 M2 /-MILLBHLU Loz 2T,
RyEY « STFNL—F)(10:1, v/VICSIF VT I V%0 2vol WL fz& 25, 40~50ml C4fED T = J —
IVHSEEBRT U Tz,

4. FnEuNE

HNEE el BHE RINE () EEE %) ZEEHEE ()

@o-2vY W FBEUK 200m1 0.1 92.3 4.3

0.2 88.1 3.7

0.3 93.5 3.3

@k 200ml 1.0 94.6 5.6

KE 10g 1.0 79.5 11.2

4 bg 1.0 81.2 8.1

@p-tert-7" Fh7:/-V FEELK 200ml 1.0 95.2 6.4

0.2 89.4 4.4

0.3 96. 1 3.0

#K 200ml 1.0 93.8 8.1

[KE  10g 1.0 88.2 12.3

£ bg 1.0 82.1 4.7

@2, 6-¥ -tert- FERUK 200ml 1.0 91.6 5.4

7 $W71)-h 0.2 82.0 4.3

0.3 81.9 3.5

@K 200ml 1.0 93.9 6.5

JEE 10g 1.0 79.2 9.9

£27) 5g 1.0 102.5 7.2

@4-F1-2,6-Y ~tert~  FEELK 200ml 1.0 103.5 4.2

7 VIl -l 0.2 89.4 2.7

0.3 90.2 3.5

#oK  200mi 1.0 98.2° 5.6

K& 10g 1.0 105. 4 13.2

ey 5g 1.0 98.2 8.1




5. MEMEA Y —=v

Op-2VY" -N @p-tert-7" #W7c)-N
5A% 5H#%
pH 1 FEfEIe  BERR OkERSY ol 1 B¥ff% BEFT OSYERSE
102 103 — 5 101 100 -
98 103 96 7 102 98 92
101 102 - 9 100 101 -

@®2,6-Y -tert-7 FN7:/)- @4-2#N-2, 6-Y -tert-7 Fhir)-W

5H#% S5H%
pH  1BSflf%  BERR StHRgY pH 1 BfHE  BEFT OtRRsd
5 99 100 - 5 100 0 -
7 98 0 32 T 98 66 28
9 100 81 - 9 99 M =

(¥R - 10pg/ml)

6. MET ) —)\VBOIAARY ML :
LiCp-Z LY =), ptert-TFNT =) —)b, 2,6-V-tert-TFIN T =) — IR R F)L-2, 6- -
tert-TFINT 2 ) —IDTAARY M ETRT.

7. BEERNRUSHEI O TS5 A
H2 1 EEE, B3 (1. 2. 3) ISRhEEL K4 (1. 2. 3) KBRS IMyav sy 54
HIRT,

8. EFEElDSHr

ROIEC & O BEUBEDEK, [EERUEIREIC W T [To 128 25, #ikdSp-2 LY —)L. p-
tert-TFNT 2 ) —)b, 2,6-D-tert-TFNT =) —VRUL-AF)-2,6-T~tert-TFINT = ) —)b. [EEH
57 LY = VRO AF)IN-2,6-F-tert-T FILT x ) — )b W Sp-2 LY — VRU4- A F)L-2,6- ~ter
t-TFNT = ) —IDBHENT,

(G ]
BRI KD BRIEPICTFEES Bp-2 LY =)L, p-tert-TF N7 =) —), 2.6-C-tert-FF)L T =) —)L
BU4-AFN-2,6-T-tert-TFI)INT = ) —VARIES D Z L DSHRETH D GKE:0.17~0.2Tpg/1, JEE:25~4
dpg/kg, HHp:34~60ug/kg) o

BE30R

1) OAREF SR - @R E#1990, p163-470.
2)WHO: Environmental Health Criteria 168 (Cresols).



A4 404 (5.950) Scan El+
100 107 7.97e4
| @ poLy—i | 108
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. ((80 105 }09
O “' ‘II/ ----------- IRARRERAS -n-lnvr]un]--ul-nv||--||--v||-u||ull|vlll]lv'r]v”‘rTrl'n./Z
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| 107
| 150
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lec 65 77 2195 151
e il ”9120( /
O ettt e e et et frr e e e e T — m/z
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100+ 191 1.50e5
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137 . 131 163 }92206
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60 80 100 120 140 160 . 180 200 | 220 " 240
A-4 1047 (12.056) Scan EI+
100- 205 1.23e5
@D 4-XF)-2,6-Y-tert-TFNT = ) —Ib
%_
j 57 s 206220
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I 677781 91 105115 119128 i 161 1? 189203! 207| %2
0- S RS m it IHLLT. | — I””][.Hﬁ“”‘., Rl 1177
60 80 100 120 140 160 180 | 200 | 230 " 240
X1 ¥BT7x/—INEEDITAARY ML
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p-Cresol, p-tert-Butylphenol, 2,6-di-tert-Butylphenol

and 4-methyl-2,6-di-tert-Butylphenol

(ABSTRACT)

A water sample was extracted with pentane-diethyl ether (3:1.v/v) under the
presence of hydrochloric acid. The extract was dehydrated with anhydrous sodium
sulfate, and then concentrated to oml at atmospheric pressure in a KD concentrator,
to which a small amount of pyrogallol was added previously. The concentrate was
cleaned up by Florisil column chromatography using pentane-diethyl ether (10:1,v/v)
containing 0.2wt.% of diethyl amine as elution solvent, and then determined by
GC/MS-SIM.

A sediment and a biological samples were mixed with hydrochloric acid and sodium
chloride. and homogenized with pentane-diethyl ether (3:1,v/v). After centrifuging
the homogenate, organic phase obtained was dehydrated with anhydrous sodium sulfate,
and then concentrated to 0.5ml at atmospheric pressure in a KD concentrator, to
which pyrogallol was added previously. The concentrate was adjusted to 5ml with
pentane, and partitioned by using acetonitrile saturated with pentane. The
acetonitrile phase obtained was poured into the water containing hydrochloric acid.
The water was extracted with pentane-diethyl ether (3:1,v/v). The extract was
dehydrated with anhydrous sodium sulfate, and concentrated to 5ml at atmospheric
pressure in a KD concentrator. to which pyrogallol was added previously. The
concentrate was cleaned up by Florisil column chromatography. and then determined by
GC/MS-SIM.
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p-Cresol, p-tert-Butylphenol, 2,6-di-tert-Butylphenol and 4-methyl-2, b-di-tert-Butylphenol

(Water Sample)

Sample X Extraction with Dehydration with Concentration

(200m1) Pentane-Diethyl Ether Sodium Sulfate to 5ml
Florisil column Concentration Addition of Analysis by
Chromatography to 0. 5ml Fluorene-d,, GC/MS-SIM

(Sediment/Biological Sample]

Sample Homogenization Extraction with Dehydration with
(10/5g) Pentane-Diethyl Ether Sodium Sulfate
Concentration Adjustment to 5Sml Partition with
to 0.5ml with Pentane Acetonitrile
Pour the Acetonitrile Continued on the Asterisk ()
into Water ~ in Water Sample.
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