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Analysis on Compositions of Aluminum Sealer by Fourier Transform

Ion Cyclotron Resonance Mass Spectrometry
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Abstract: A fourier transform ion cyclotron resonance mass spectrometry ( FT — ICR — MS) was devel-
oped for the qualitative analysis of unknown components in an imported aluminum sealer as surface
treatment agent, which was processed from a variety of ingredients. Naphthalene sulfonate, nickel
acetate, sodium benzoate and other components were discovered in this kind of product. Through the
precise molecular ion data derived from FT — ICR — MS analysis and the isotope fine structure, the
unknown material ion formula was inferred. Then, combined with inductively coupled plasma mass
spectrometry (ICP — MS) and gas chromatography — mass spectrometry ( GC — MS) analysis, the
structures of unknown components were deduced. In addition, another two groups of unknown masses
in the mass spectra with a difference of 62, 234.8, 296.8, 358.9 and 410.7, 472.7, 534.7,
combined with two — stage mass spectrometry, could be concluded to derive from the polymerization of
nickel acetate with formic acid and benzoic acid, and some dimer and trimer ions were produced sim-
ultaneously. The attribution of all ions in the mass spectra of this product was certified, and most of
the components in this product were analyzed. A new train of thought and method for the analysis of
unknowns in chemical products was provided in this paper, and it could be used for the qualitative i-
dentification of unknowns in complex systems, and the ionization law about the metal ion of nickel
combined with organic acid ionized in mass spectrometry was also founded.
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A7 AR 0 58 - [l e R R PR IR S . B T, R BN HE 4.2
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2 H#HR5VWR

2.1 SHEBE-FE(GC-MS) IKkBEESES TIUFE(ICP -MS) 531
XFFARE Sy, 0RO 2 A A | Ok KO E TS A, T GC - MS
HACIBVEEE, XS 5 EE BRSNS, WIESERA GC - MS 2 Hrde i B i 3% % 1
AW, BEPRHERAMEER 2 0y, W SRAICP - MS 04 o e T, B2 TR,
SR B16.0% , §14.2% o HEMH TR S A HERMES, WE— .
2.2 BTHEESH
FEZEd WO 0 — B TREPOE BRI, faeg TRGURE, MRIMPGERLIE 1, 247
HBCRECA m/z2 120.9 B9, ATHJEAARHIIRR 2 H SIS §85 1 CH;CO0 ] ~ 5 Sy TS m/z
206. 8 B AR, EABUHH 2 A MR E T AREENE, ¥R ELEYFEE, H




555 05 PENTI AR T SR B R AT A B AR B 1 571

FEE—H lym/2234.8, 296.8, 358.9, =FHZMURIKMZE62; S—4hm/z410.7, 472.7, 534.7,
W BRI R IR AN 22 62, X FaX S MM E TS, BHeHBH A Rm TGN, (5B i R
MRFER A IR (AEOS) | Sty R A LM (APEOS) | T he EOREIR N (LAS) 45, Hor 182 )
P ZEEI R 44 MiHE 62, MEEE XL, #F—P kM FT - ICR - MS E0350% 4T,

2.0
206.8
154
S 1.0+
S
2068 358.9
5 417 534,
05400 5347
2348 436.8 596.7
h 410-7|LL 492.8 l
S I R 1 2 WY 11 e O R L L) | |
100 200 300 400 500 600 700 800 900 1000

m/z

1 PR BRI PR 15
Fig. 1 Sealant ion trap low resolution mass spectrometry
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Fig.2 Mass spectrogram of samples with FT —ICR — MS testing
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Fig. 4 Secondary mass spectrogram of ion 2
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Fig. 6 Secondary mass spectrogram of ion 3
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Table 1  Deviation between theoretical and measured values of molecular ions in analytes

Molecular weight Measurement Mass error
Componds Ton forms
(m/z) (m/z) (ppm)
Naphthalene sulfonate( C,H; 03SNa, [M-H]" 207.012 14 207.012 51 1.8
2-ZRHTR )
Nickel acetate( C, H,NiO, , BiH44) [M +CH;C00] - 234.975 81 234.976 18 1.6
[M+C,HsCO0] - 296. 990 91 296.991 97 3.5
[2M + CH,C00] - 410.937 77 410.938 62 2.1
[2M + C4H5CO0] - 472.953 42 472.955 02 3.4

mass accuracy error( ppm) = ( measured accurate mass number — theoretical accurate mass number) x 10 =%/ theoretical accurate mass number ( Jiit

ST B2 (ppm) = (U SEURET BT B4 - BISRTTR R A0 x 10 - /AS RS D)
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AR TCRE S BT A3 2000 i o3 2E— A e B E 2 o S i SR SR B SR MG, DAbRE
DRI, MARPRHER (C,H0,) S8 9. 0% , 2-ZRWEAREN (C\o H,0,5Na) 4 6.3% , 254 ICP JTR
PATEER, ARBIRIRER(C,HNIO, - 4H,0) 5 67.8% , BEMRHH(CH;COONa - 3H,0) 2 16.9%
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