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Figure 1 Total ion chromatogram of the polyether polyol sample 1
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Figure 2 ESI-MS spectrum of the polyether polyol sample 1
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Table 1 Common initiators of polyether polyol
L 1 511 71 M, DBE
7K H,O 18.0 0
gt Cy;Hs O3 62.0 0
o C3Hs O 76. 1 0
N = CsHg O3 92.1 0
— 45 N Cs Hi4 O; 134. 2 0
—H L T CiH100; 106. 1 0
=FR P T CsH1, O 134. 2 0
= LR CsHi505N 149.1 0
i C; Hs N, 60. 1 0
2K — CrHioN, 122.1 4
AW CsHi205 152. 1 0
Z= Y 1 i Cs Hy2 04 136. 1 0
A = CiHioN; 107.1 0
11 A Co H14 O6 182.1 0
TE B Ci2Hz2 01y 342. 1 2
EDA

My #7870 T4 5 DBE £om 8O0 %
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Figure 3 ESI-MS/MS spectrum of the precursor ion m/z 705. 4625
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Figure 4 Total ion chromatogram of the mixed polyether polyol
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Figure 5 ESI-MS spectrum of the mixed polyether polyol
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Na' &8 1. [F—ZRFVFARM B 5 B A oAl 2% 58Da, FAZH 4y a S L) PO S B A SR 1) B Bk £ T,
i /] T. 2 Formula Calculator, #: T-IcZ 4 % C.H. O F1 N, #EWr i BB+ m/z 281. 1956 M+H ™ 6] fig 49 4y
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Figure 6 ESI-MS and MS/MS spectra of component a of the mixed polyether polyol
(DMS spectrum of component a; (II) MS/MS spectrum of precursor ion m/z 281. 1955
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2.2.2 M4 b WBTEMNT  AFAEE S A b BTSRRI R E TS 2.1 PR A
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945. 5229 M+Na " &, #] H T. A Formula Calculator, #EWr 5 H AT GE 4 F K8 Co He, Ooy s NP FTEE 2,
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xw;_
184 (D E1=[M+NHJ*
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Figure 7 ESI-MS and MS/MS spectra of component ¢ of the mixed polyether polyol
(D MS spectrum of component c; (II) MS/MS spectrum of precursor ion m/z 945. 5229
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) 22 W SE T SR 5 T B SRR AE A 7 B -7 . iE— 2B B2 R R PO(S8 Da) 4E L T 1 S 1 &R 51 (F1)
m/z 493. 2610, 435. 2192, 7] & /5 [ M + Na-162-nPO]" ., % —H# K & F (F2) m/z 533.2927,
475.2502.,417. 2085 5 AH4R F1 BYRE T B T-4H22 18Da, 0] LI 8 N[ M+ Na-180-nPO]" , 3% 1, J& Z Bk 1F
T 4 T B R B T LK A A A A T T A Y

38 2ok X — G T BTG B 43 AT AT DU A A3 ¢ 2 DA O R 0 R B ST ot A B SR G T B 2R AR
WL o, HaE R ERh C Hy, O (CHO), ,n=10~15,4r TGl 922~1212Da,
2.3 RERBETEFEMm2EENN

FHL 8 557 JBT 33y e A U 8% o T i P v A S e 7 R B OE LG T ARV TR T AR . R X — R A
A DIOMHE S Rk Z ool b 4 A T e st 8, e&m o BHE TR —H 00 f &5 (s
A 00 28 $ B HH I 45 31 0 20 43 1 4R BUES T B (ETC) W & 440 1Y EIC I A Z FEIE e T HA &, 3 TR
B R Z JURERE S L BRI =AM S (el b O T A B AR B E AT EIC KL, i 8. B (DR 4
4y a i EIC &, 2 BUAE T 2 A HY ONH il Na™ g 8 1 &Iy 2 8 7145 3, B0
T Area(a) = 136491036, fifi H] 4B /7 &4 U 453 b A ¢ B9 EIC B (1 A 11D, AR 43 10 L2 2
Area(h) =818951696 il Area(c)=63874601, i FRATHT LAFS 21V & R EE L T0RE =445 a.b Fl c By Lk
2R 13. 4% .80. 3% 1 6. 3%,
2.4 REBZTEEMNMG 3 RILHRIT

&9y SR Ik 22 JU B A i 3 1 S ES Ui 8] L 7E 4~ 6min A5 3] — 41 % 22 1Y 638 0 L BT WLIE 10, AR 4
WL J5 T LA 0 = 20 i3 A () H ey 51 151 ()60 3R W oy L 2 28 0 1 B B A B L 47 L A id o M NHL
[F) v 3 WA B 4y L =2 258 0. 5 1Y B i XL A7, A i o M+ 2NH,  [R) 67 3 06 3 fif L =22 2504 0. 33 1Y B -7
“HAT L ARIES M+3NH, . bt B LI, X =HE )8 TR —FfMbaw. &R -0 7 A
(9 FE AR 4, b, m/z 1386. 8410,702. 4376.,459. 6283 k4 MA@ T F — A4 FR[M+NH, ] .[M+
2NH, 2" MILM+3NH, P, # M fi05 F 45 m/z 1034. 6320,1078. 6580, 1122. 6840, 1166. 7106
A AU, faf B B T 4045 m/z 570. 3593,592. 3726, 614. 3857.,636. 3988 &, 4 = HL i Y B T 444 m/z
459. 6283.,474. 3029.,488. 9787 .503. 6538 &£, LI M+NH, Z 5 K41, 4048 P> B F i fif HLAH 2% 44Da. i
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Analysis of Complex Polyether Polyol by UPLC-ESI-Q-TOF-MS

PEI Ying® , ZHU Xue-rong
(Huntsman Chemistry R&D Center (Shanghai) Co. Ltd, Shanghai 200245, China)

Abstract: Polyether polyol is the main raw material for polyurethane manufacture at present. Its composition and
structure will affect the final performance of polyurethane products directly. In this article, we developed an Ultra
Performance Liquid Chromatography-Electrospray ionization-Quadrupole-Time of Flight Mass Spectrometry (UPLC-ESI-Q-
TOF MS) method to analyze complex polyether polyol. The polyol samples were first separated in two eluents by HPLC,
then investigated by a study of multistage mass spectrometry. The sample 1 was identified to be polyoxypropylene ether
initiated by sorbitol (npo=6~15). The main components identified of sample 2 were polyoxypropylene ether initiated by
glycol (npo=2~6), sorbitol (npp =7~15) and sucrose (npo =10~15), the weight percentage of the three components is
obtained to be 13. 4%, 80. 3 and 6. 3% through the extracted ion chromatogram area integration method. The sample 3 was
identified to be polyoxyethylene ether initiated by glycerol (ng, =18~39). The deduction for the structure of three complex
polyether polyol is validated by the analysis of the MS/MS fragmentation. This article provides a simple, accurate and
reliable analysis method for polyether polyol, which contains high resolution and sensitivity, and the qualitative and
quantitative results can be obtained at the same time.

Key words: Time-of-flight mass spectrometry; Electrospray ionization; Polyether polyol; Initiator
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