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Investigation of thermal decomposition behavior of modified polysulfide rubber
based on DART-HRMS-ICA
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Abstract ; The thermal decomposition behavior of modified polysulfide rubber ( MPR) was investigated by

direct analysis in real time-high resolution mass spectrometry ( DART-HRMS) independent component analysis

(ICA). The DART conditions were optimized, and then two independent component (IC-1 and IC-2)

obtained with different ion source temperature under the optimal conditions were processed by ICA. The results

showed that ion collection effect of the sample and ionization signal strength were better when sample transmis-

sion speed was 0.5 mm/s and ion source grid voltage was 150 V. The sample had good stability when the tem-

perature was lower than 200 °C. IC-1 began to decompose at 200 C , and the sample could be decomposed as

IC-2 which could characterize the components with lower molecular weights at 350 “C. Modified polysulfide

rubber had good thermal stability at room temperature environment, and could be widely used in industrial pro-

duction.
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Change curve of sample transmission
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2) AA H F B 5 . A I T 4 A
L REA LR 0. 5 mm/sDART B 7 IR
JE£7 300 °C, MR L i 435k A S0 VL 150V
250 V,350 V,450 V,500 V , % Bk B BRI Y
PR3 YR A R . X Y B T EAT 43 AT
DART Mt L — {5 55 BEAS AL - 4 DL AT 2. ol
K2 T LA Y, 78 DART &7 DA T Ol
150 'V i, 8 A5 5 9 B Ay

I/.\

1.8 +

1.6 +
©
— 14+
3
)
m 1.2

1.0

l\.
0.8
0 100 200 300 400 500

HLE/V
B2 DART # & - 155 5% L KA £
Fig.2 Change curve of DART gate

voltage-signal strength
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Fig.3  Mixed mass spectra of modified polysulfur rubber products under different DART ion source temperatures
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Fig.4 Mass spectral fingerprints of modified polysulfur rubbe under pyrolysis conditions obtained by ICA

201
1.8
1.6 -
1.4F
1.2
1.0 -
0.8 F
0.6 +
0.4+
0.2
0'050 160 1%0 260 25‘0 360 3‘50 460 450
EC
B 5 DART &-FREE TP
IC #9482t 3% B K AL

Fig.5 Changes of relative intensity of IC in the

HAXT SR x 107

process of temperature change of DART ion source

ZEEIE 4 RIS BT LN, ez LA 26 1
NAFEN S R BRI RE b, R m/z Dy
2.800,3 900 e Ay , X LEHR I 11 1Y R 5 W)
JUAE iR BRI B B 5 7E 200 ~300 CZ
[B]A7 HR TR B S /N R HOCR
K 5350 °C R B g it B IR R Y SR A
JUIRSR N /N TR A W R R G
L5

3 4hg

K H DART-HRMS-ICA 35X e M R A A% e
R IRAT #1740 B, S 2 P16 DART 1y
R 25 045 3 . 2 4E i AL S 2 0.5 mm/s,
BT URANR F R 150 VOB X RE Y B R
ERBCR RN B 4k 09 15 5 1 B2 A L A A5 A
Orbitrap Exactive 5 43 ¥ it 1% { % A~ [6] DART
BRI N A B SRR AR B A 2T AT
454 ICA XJ 2 AT 1C 85 347430, 76 1l
JEART 200 °C A i B B0 1 S e 1, 18
15T 200 CHF, FE A M RE & A= 284k SEBRI
Hh, AP SRS H AR HIR T A, Rk v 2R
BAS AL I BT ARG AR e M, BB )12
H T b AR P S s

SE k-

[1] RFEZ, 0% &K, RN RAERTARK N K
HrARF R RIT]. & &R K Tk ,2013,36
(2):158.

(2] # &, B F, RN, % 38R R



.34 .

F251d& 2016 43 J1 5531 4% 452 )

[3]

(4]

(5]

%77 3% :CN101343348[ P1.2009 —01 — 14.
Ky MR RERRAEAE TS
CN101469066[ P].2009 —07 - 01.
TEER,ZEAANE, & TS - AHEE -
FE 2 e R AR R MR T].
AMMEE T k¥ F4H (8 AR ¥R ,2015,
30(2): 1.

RER,E WA, B E 5, % L EE g
Wy BRI B R[] S & ,2012,24(1) < 101.
GROSS J H. Direct analysis in real time—a crit-
ical review on DART-MS [ J]. Analytical and
bioanalytical chemistry, 2014, 406 (1) :63.
B, X, % & E. DART — Ji 3% & H 72 2 4
AN AR [T, 25 4 A 42 &, 2011,31
(10) :2008.

(8]

[9]

WANG G Q,HOU Z Y,SUN Y A et al. Investi-
gation of pyrolysis behavior of carbofuran by
pyrolysis-gas chromatography-mass spectrometry
[J]. Journal of hazardous materials,2006, 129
(1/3):22.

FTER, @8, 0B, % ETHENEM T
JR 2 T BV M AL 4 B A G R R
WL i 5ot 4 47,2011,31(5)
1340.

IR, ERE,VEAN,E ETmeHior
BT ESEH TR T]. T
Ji e R (B AR FAR) ,2014,42(3) 70.

Fa, RAEW, AN, % T AR RS
M- 2rih gk E S R AT [J].
W 5 Ok 47,2013 ,33(8) :2096.



