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A study of methods for analyzing p-tertiary-butylphenol, 1-adamantyl trimethylammonium hydroxide and

tetraethylammonium hydroxide(Analysis of three organic chemicals)

Kentaro BANDO", Yusuke KOCHI", Noriaki ISHIZAKI", Ryosuke SASAKI", Toshinori ANDO" and Masashi SHIBATA"

*Central Customs Laboratory, Ministry of Finance 6-3-5, Kashiwanoha, Kashiwa, Chiba 277-0882 Japan

Three items for which new statistical code numbers were introduced by a tariff revision request in fiscal 2018 are p-tertiary-

butylphenol, which is used for manufacturing polycarbonate, and 1-adamantyl trimethylammonium hydroxide (ADAH) and

tetraethylammonium hydroxide (TEAH), which are materials of synthetic zeolite. We studied methods of analyzing them, and
found that PTBP can be analyzed by GC-MS and IR, TEAH by TLC or LC-MS, and NMR, ADAH by TLC or LC-MS, and
NMR. The precipitation reaction with AgNO3 aqueous solution is effective for confirming hydroxide ions in TEAH and ADAH.
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Fig.1 Chemical structures of the three organic chemicals.
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2.2.2 GG-MS

2.2.2(1) PTBP MAITEEH
AhpE : 7890B/5977B (Agilent Technologies #1-#)
PN : DB-5MS(30 mx0.25 mm LD., 0.25 um) (Agilent

Technologies £-5Y)
F—7"ARFE 50 °C(1 min)—(25 °C/ min)—320 °C(5 min)
HEARE 1 320°C
HEARE ams
27U b 50:1
T UART 7 =T A LAREE 1 320°C
AF AL EBLE
A A UPREFE : 230°C
XX UTHRA AT A
TR A3HTERE R 7 1 a ARV MTEAR L, 9 1.0 mg/mL O
R U7z
2.2.2(2) ADAH DRITESES
TEAHREE © 320,290,260,230,200 °C
FHELFE SHTRBI K E IR O HE 331 ) Tk
L, fEffb W72 ADAH % 7 v RV ACEfEL,
#90.1 mg/mL OIRIRZTRRL L=
ZOMOGZIEE 2.2.2(1) & [FlkE.

2.2.3 TLC
Z7L— b : Kieselgel 60 (MERCK #1:4)
JEBHVAIE . A & ) —VK/FR =70/30/0.5
2 = VE =30

2.2.4 LGNS

2.2.4(1) TEAH OBIEEE
4L AQUITY UPLC (Waters )
Wigs - EEOWE SYNAPT G2-Si (Waters £

7T I : ACQUITY UPLC BEH C18 1.7um(2.1mmx150mm)
(Waters 1)

IR 1 40°C

e : 0.3 mL/min

FBEIH SRR ) TER=RUL =90/10 ~TH TA

o R (5.0 mM)
AF AL BSLE
A AN BT 4 TE— R
A A ARIREE : 120 °C
¥y 7Y —EE: 1.2kV
AR VE s rEEE 2 EATK CATIR L, K 100 pg/mL OESIK
T Lz,
2.2.4(2) ADAH DBIESRME "
BEE 0.1 %XFEKEK / 7 h=KUJL =90/10
FRRLTUE « 3HTERB MUK TR L, 9 10 pg/mL VAR A FHHY
L7
ZDOMOBESML 2.2.401) & [Flkk.
2.2.5 NMR
4L ASCEND 500 (Bruker Biospin #1:Y)
BUHIEZ - 'H,5C
I EK(TEAH JIEH]), 27 7 r /L A(ADAH HIEH)
2.2.6 JKEBIEMA A > DRERR
TERER TR O HTaRBL 23 F L72tk, 7 2B =T /K & il an
Z 7.

3. MEREONEL

3.1 PTBP O AEDEE
3.1.1 FT-IR

FBH 1 R OMEHED PTBP (29T 2.2.1 DEETHIMRIL A~ k
IVEIE LT-AE R % Fig2-1 KO Fig2-2 (9. 7k 1 ORI A
A7 MU, BEHED PTBP OFRIMBILA RS kL L [AERD AT |
NERT. Fiz, WITHNORINLII ALY ST, 820cm™ 12 1,4
BEHAN B UBRD Scn (ASN IZHRT 2WINATED b, ~NBEr
BROBARILONLE OENT L DO NVER & OB FTHETH 5.
3.1.2 GC-MS

FEH T K OMEHED PTBP (2o T 2.22(1) DS GC-MS DHIE
I MRLN =X A F 7 a~ 7T K% Fig3-1 & Fig3-
2, R 6.0 230 El ~ A A7 kL% Figd-1 K\ Figd-2 ([2Zih
T,

BEHL O =2 A Ay a~ N7 T AT, REERR 6.0 lc e
— I B EN, ZTOEI~ AR MUIBTLEERT T 7 A

A A E miz107, 135, 150 ThH 5.

El v A AT MDD BHEZ HINDBZHEE % Figs (oRT 2.
miz135 I3 tert 7' F /LD C-CFEBAUIWT S LA TOLHEA 1 il L
177 A MM ALY, miz107 1E@ 06 CO BB L 727 F 7 A v

MAvEZEZLND.



Viranree

Abundance

Abundance

EEEEREEEREE R NN

135

BIBLhRHTETIR 5 58 7

= 000 T = oo

Fig.2-1 IR spectrum of sample 1 (PTBP).
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Fig.3-1 Total ion chromatogram of samplel (PTBP).
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Fig.3-2 Total ion chromatogram of PTBP.
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Fig4-1 EI mass spectrum of sample 1 (PTBP) (Retention time: 6.0 min.).
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Fig.5 Proposed fragmentation pathway for samplel (PTBP).
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Fig9 (a) 'H-NMR and (b) '*C-NMR spectra of sample 2 (TEAH).
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