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Analytical Optimization of the Mass Spectrometry for Measuring the Molecular Weights of NOM
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Abstract

Analytical parameters in mass spectrometry were evaluated in order to measure the molecular
weight distribution of NOM (Natural Organic Matter). Ionic strength of sample, sheath gas
pressure, tube lens voltage, and heated capillary temperature strongly affected mass spectrum,
while NOM concentration and pH of sample did not. The apparent molecular weight distribution
and structural information of NOM were obtained from the mass spectrometry. It was found
that some NOMs have -CHz- based structures in their lower molecular weight regions.

KeyWords: NOM, mass spectrometry, electrospray ionization, molecular weight
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Table 1 The effect of the SRFA Concentration on mass spectrum

Table 3 The effect of pH on mass spectrum

SRFA Concentration Averaged molecular.l_otal ion intensity

Averaged molecular

Buffer composition Total ion intensity

(mgC/L) weight weight
x 107 i
20 609 1.8 107 Ammlomurﬁ acetate (6mM) 603 5.3 % 108
50 667 30x%x10 Acetic acid (6mM)
100 663 3.9x107 Ammonium acetate (6mM) 606 37%10°
150 662 40x107 Acetic acid (3mM) ]
200 644 42x10’ Ammonium acetate (6mM) 624 5.4x108
Qmmon!um acetate ((;)‘m'\l\llll)) 612 50 10°
Table 2 The effect of lonic strength on mass spectrum mmon!a m
Ammonium acetate (6mM) 639 55% 108
Ionic strength Averaged. Total l.on Ammonia (6mM)
molecular weight intensity
Ammonium acetate (2mM) 512 12%108
Ammonia (2mM) ’ Table 4 The effect of the sheath gas pressure on mass spectrum
Ammonium acetate (6mM) 642 1.8%x10° Sheath gas pressure Averaged molecular Total ion
Ammonia (6mM) (psi) weight intensity
Ammonium acetate (10mM) 589 18%10° 40 578 1.1x108
Ammonia (10mM) 50 638 5.3x108
Ammonium acetate (15mM) 60 631 6.0x 108
577 1.7 x 108
Ammonia (15mM) 70 604 5.5%10°
i 80 614 3.6x108
Ammon!um acetate (20mM) 539 16x10°
Ammonia (20mM)
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(1) NOM #E=

Table 1 12~ A AX27 + vizxl4 %5 SRFA EEE o 2%
¥ Ldh, FH5TE1L SRFA 2 50 - 200 mgC/L
DEIFATIZIE—ETH D, WED LA S SRFA D
HxROReh ot BEDOERCIZ =21 1%y
WO AT 100 mgC/L TES b ELDH., BEED
SRFA L FNF R DSy DA * bRy 3 % [FRRE
XD EDGD o T, SRFA B 20 mgC/L DOFfix
S FEERRE G, L SIN HaME s 7 A
ADWEZT Tl ENELZ DRI, INbDZ b,
SRFA - O i 5 M 4F1% 50 - 200 mgC/L &l L
72o 727E L. EPEED NOM 131 4 v EETH L, o
LG 2 LAl D B 1d, TEHRETEEE D
25 NEE LWV EITWV2 5,

(2) A * vk

A A VIREIIHER T v =Y A b T vE=THEET L
IR X B 7o R O 2 AL X % L7z, Table 2
WCRAARYZ MARKTHEA X VIBEDOHELF LD D,
FEHGTERION—2A 4+ VifiEL LI 6 mM O
Ml 7 v E=v 27 v E=TREDLE, RAHEER &
otze —MRICHERFOEITEE DA+ AL BF, H5
BETICIEOA+ R Y LA I®ZH, ThllE
BHEEOBRLEEY LA IR T E570 1+ v LahEK
WD IR D, RO RITEN E—FK Lo, Fi,
k=& A I VEREEME LS T RMEL o e 2
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FEL CTh SRFA OEEE (T b b PEsFED L)
FRDONIED ST, TRHDI ENDL, A A VEED
RSt 6 mM OFEE7 v E=w AT vV E=
TIEEOREE LTz,

(3) pH

pH 3HER 7 v & = v ARER OB A2 e 5
L Tl L7z, Table 3 1c~v A A7 b Aizxtd % pH
DT LEDD, FHYTE, b= A4 VgL
i pH ick+ o7z LA ER DR o te, T
7t b, 20 pH #ifl T3 SRFA DK pH i B 5 EHE
@ pH KR F B MRS RISl >t, LovL,
27 NOM iwHESELZBHETL L2E2 5 L,
KEREEF D NOM g0 8\~ Z b, & pH DIz 5
B L WO BEL DB TH L, ZhbDZ Ehb
pH OEFESE&ME 6 mM OFE7 v = 2 L7V
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Table 5 The effect of the heated capillary temperature
on mass spectrum

temparature (°C) Averaged molecular weight Total ion intensity

150 981 3.7%x108
160 916 3.6x108
170 841 3.7x108
180 769 3.9x108
190 707 5.1x108
200 625 4.2x 108
210 566 5.3 x 108

Table 6 The effect of the tube lens voltage on mass spectrum

Voltage (V)

Averaged molecular weight Total ion intensity

60 697 2.5x108
80 677 3.7x108
100 627 4.7 %108
120 649 4.9x 108
140 697 4.4x10°
160 745 4.0 x10°
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OB 7 27  OBEREYRM LD TIEH S
D, Th b OFE R TGRS AT XD M2 e,
T2 l, AT v A7 Hie EOBESHTICHCD
NEGMEMED—D R AL E L, &oth&tr oL
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AT RE2EEL2 %S, SRFA | SRNOM kL Ot
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