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Research on the Decolorization and Refining Process of Polyether Polyols

Shuo Li
College of Applied Engineering, Henan University of Science and Technology, Sanmenxia, Henan, 472000, China

Abstract: Polyether polyols are important chemical raw materials and are widely used in polyurethane plastics, light industry,
daily chemicals, biomaterials, aerospace and many other industrial fields. Traditional polyether polyols are basically initiated
by inorganic bases, which belong to anionic polymerization and chain reactions. During the polymerization process, side
reactions occur, forming a considerable amount of acrylonitrile alkali metal salts, which affect the functional properties of
the final polyether polyol products. Therefore, in this study, rotary evaporation, filtration, water washing and adsorption
decolorization were combined to carry out post-treatment of the products to remove metal ions, moisture, aldehydes, ketones
and other small molecules, and improve the transparency of polyether polyols, thereby achieving the preliminary refining of
crude polyether polyols. The effects of adsorbent dosage, water dosage, decolorization temperature and decolorization time
on the decolorization effect of polyether polyols were investigated respectively. The results showed that under the conditions
of 4% adsorbent dosage, 10% water dosage, 80 °C decolorization temperature and 2 h decolorization time, the color value of
polyether polyols could be reduced to APHA 30.

Keywords: polyether polyols; water washing and adsorption; color value (APHA); orthogonal experiment

OFIS W, B Al (BEER ) | A ERERE (3

Zfik ( Polyether polyol, WY AZFREkZ TTHE, ¥ U ER i) DA IR SR SRER HORE l. 12RE D7 i A AR Al
PPG ) B 5 ph B v i b ey 7o s TRBE R 1.16%~1.24% HYBRRR AT, 0.2%~0.3% I
Wy 12 e S R S T A B B LR e NaHRPO, + 6H,0 Eaf, 0.4% (19 E ISR IRD, (ke
T, DAt S R o kahas, g BT RS TR AR — S80Sk, Brkad

RE SN E N B TR & 25 . Brh s fitsg T 0.6% HIMRFRFIAR SRR S A EBHE T, Jik
B Y M EE LSS (DMC) B B
(PZN) "M, 205k sS T THORRER, IS IR
(BRNAEF L, AR RAES 5
ESIRIAE  JEAbFRes A AR Py BT IR e i LTS A 5y
SRR O FATERE | ZHatERELI N et 1,
LA o FRER R MLt L R Y e Y el
2% ORI WU T, USRS R L2
S IRk 2 TR A TAS RIS AL FE Y St SR 22 TURE A
TZ, EMNINEEREZLRETIE, T5E& 5

SRIF TG 1 SR A RTIUR M X R SRk ARG 1) L 2t 7

D8, BaHESEETSRIET Sppm ERERE .

2 e O S KA i SRk 22 e B O RS T2
. Z L2 MRME T RN P, W1 0.5%~1.2%
() B IR 571 S 2 SRR 2~3 ¥k, T 110°CHERE 1h
BARIRIE 22 90°C, JE A 5%~8% 2= 55 T/ fikk 2h, EL
RS TTHRE 120°CHREHE, M4TREEK 537N T 0.08% I,
T UERR R TS BRI RE &, 12 5 IR (E
2 3ppms,

RES W R FAESR R R R 5 A SR
ZIURE A T AT, SRS TR T 2R &



HMERARERHA25£253H

ISSN: 3060-9461(Print); 3060-9453(Online)

4 0.12%., HES Y 28 4ppm. ZfE S 58 35.1ppm. A
Il S BN 55.70ppm  H AR B TRt A 1) J5 b FE D 7K
4y 0.03% ., S 0.17ppm . ZEESEY 0.16ppm
PSS 0.10ppm HLTE G TR A TREEAE S, KIEETE(L
THUIRBR O SRAAE . K2, AR R L ohE
Ml REH T 2850, DURRE e ot 22 n i niBiaeE .

1 LW TBEAE

1.1 RIS &S
S B 2 K ) S S ) EE ) TR RS ) T2,
SEcEINE 1 k.

HHEEN
J———

|—H+5 2—IREETE; 3—IED s 4—FEtE
B 1 s LR ERE

1.2 KWL

O S35 G AR B KR =4 F 30°C, B2
0.065MPa 25/ N HEZER T 22 I Rz O EEIA R A e, SR JERT
PR T R ZE AR S — 2 R AR 30~50pm i
TR IS, SCELRICRIRITREE L TR R . B
R MR 1~3pm 1B EE ek 08, SCEL MR RIT Rk
LIRS, SR 2 TR

@z anlE 1 FroRHISEISSEE, ARA LR SN
A RN i, BRSSPI ERMHREE, 5
In—ERRHLR R RR A1), BRI TR, 151k
PR, THG R P SRS R € PSR 22 U s 2]
e E =i, TR TR EEIE .
1.3 2 APHA S #TillE

% F APHA FReECPRpRgE, F 100mL #F5 5 T bR
L HERREERAR AR, TSRS OE T, NIk
B4R, EARTERAETITET, AR HPIE TE L,
H B PR, MertmaiEE, Fiosk ™.

2 BERE DM
2.1 WR PR IS X B 2 ) SRR B B

il B AIREE T=80°C, I =2h, 2B
IR Wino=8%, 75 SR B FIRETSE + PRI b
BERIRAN. SEBRAE A 2 R, BRI R i

86

HEIN, RS RS AR IR ST 4% B,
FEBEREEE AR, HE R TR e,
5 PRI I LN 4%

e

80

~
o
T

—a— chromaticity (APHA)

N

chromaticity (APHA)
[4.]
o
T

-1 0 1 2 3 4 5 6 7 8 9 10
dsorbent amount (%)

2 DR B30 N & B 20

2.2 FK B9 N 2 X Bt £ 47 i L6 B9 52 M

BEERi T=80°C, t=2h, W =4%, ZEELKEYERIIEXS
FEMEEERIEM, LI 3 foR, BEESTEET
IR RGN, F=ih R 2GR IR, X
T 4ok InE i, BRAR TR IRIRE, sEmiie
By MKEIIR SR, FERREEE S, DRI SRR ARG
FeoyeEh. BRIL, WRMRRE R K TR INE RN 10%.

80

70t
—a— chromaticity (APHA)

chromaticity (APHA)
w B [+ (=2
=] =] =] =]
T T T T T
| ]
| |

[N
(=]
T

1 1 1 1 1 1 1 1 1
0 2 4 6 8 10 12 14 16 18 20
Water Amount (%)

3 EBEFRRMEAIFNT

2.3 Pt 2 iR FE X At A I SR I A =2 M

BEPE =2h, We=4%. Wi,0=10%, 5250 @R T
SRR RN, SR R 4 FioR, 4R R,
PSRRI e, IR R RS R, RV B RS
BEIREE T, RS EHIRIR, MR T 80°CHt,
fFERACRAS 4 IR AR S A RS 80°C,
2.4 B G 8] X B £ 4 I SE 36 AU S i

BEE B T=80°C, Wy=4%. Wipno=10%, 7525 fi &
RIS RE S G R RO S, SEG 45 SR aniEl 5 floR, fERRLA
2h, FESEOEEEMR, JERANAIRGN, GERAREE,

-
1 ©
N




HERARERHA25£253H

ISSN: 3060-9461(Print); 3060-9453(Online)

60

55

—=— chromaticity (APHA)

[4]
=]
T

'S
L3
T

chromaticity (APHA)
(%] (2] B
o o =]
L] L}
n

N
o
T

N
(=]
T

-
o

65 70 75 80 85 90
T(°C)

4 MR E

A

—a— chromaticity (APHA)

N

~N—— .

10 [ 1 " 1 i 1 i 1 " 1 i 1
1.0 15 2.0 2.5 3.0 3.5
t(h)

& 5 W B Bt i8] O 2 i
2.5 IEXZ SEIGRL
MRAER A RIS R, DURMZ TR G E N

BAR, SRR . KRR B R BRI R P4
HFEH M, EIT L, (47) ERLRER, LR, 77

EHTIEERIE 1,
Tl (4°) EXLWEMMER
K EE
A B C D Xapiia
1 1(3) 1(8) 1(75)  1(1.5) 42
2 1(3) 2(10)  2(80) 2(2) 34
3 1(4) 3(12)  3(85) 3(25) 39
4 2(4) 1(8) 2(80) 3(25) 38
5 2(4) 2(10)  3(85) 1(1.5) 40
6 2(4) 3(12) 1(75) 2(2) 33
7 3(5) 1(8) 3(85) 2(2) 35
8 3(5) 2(10)  1(75) 3(25) 39
9 3(5) 3(12)  2(80) 1(15) 41

F1H A, B, CHI Xypua 53 BRI FRERE - 800
B (%) . KEERINE (%) . C-IRMHER (°C) FIREmE
FE (APHA) . FE1BIK T2 RO SiRRE, FEEEE,
RS 2SR K . DIRES G EEAIRIE, SIRE

SEMA AT R 2 FR.
R 2 A Xppua AIRIERYIE X LG L5 R 4T

IiH PSES
A B C D

K1 38333 38333 38.000  41.000

K2 37.000  37.667  37.667  34.000

« K3 38333  37.667  38.000  38.667
Wz 1.333 0.666 0.333 7.000

TASF A, B, C, D,
iRy A;B,C,D,

A2 2 AT, DUREE S TURARE A T X gpua A SEIRIRIE,
W IELZ AR AR R IAH A AB,CoD;o

LREPTIR, TERUUEHIN R FIRINE 4% . 7K
AR 10%. MR 80°C, Mitaldial 2h S54F~, "I
AP R 22 Ul B

3 &g

Wt TR L TR e IS BR/KRONE T SeER T %
FEEE, LAORBHITREE L et SRe DRIEHISEE 1S
HDUTF S5 RS T AR, TERE S TSR 2
TORHHL A TR RS, B RIFHIIR G, st
Egelti R . IRFFRRINE: 4% . KGRI 10%. R ik e
80°C., Mt taldia) 2h, ZIRH NRERAYE BRI,
RIA SRR 2 TR B
B2k
[11 Yan Z R, Wu L C, Yang S 'Y, et al. Synthesis of DMC polyether

polyols with small molecular regulators[J]. Polymeric Materials

Science & Engineering,2004,20(3):57-58.

[2] EHCEABSFIERIN EERIRHID] AR AR A 15,2005

[3] YulJK, Zhang J L, Lv G H, et al. Novel phosphazenium type
catalysts and their applications in synthesis of polyether polyols[J].
Chemical Propellants & Polymeric Materials,2016,14(4):12-18.

[4] Kiyono S, Kouno M, Mizutani K, et al. Phosphazenium salt
and preparation process thereof, and process for producing
poly(alkylene oxide): EP, EP0791600[P].1997-08-27.

[5] Yang B. Progress of the Polyether Polyols Synthesis[J]. Guangdong
Chemical Industry,2009,36(12):78-80.

[6] EHRERT HEEREK 22 TR 6 T 25t 1.2 &R Tk,2003,18

(3):29-31.
[7]  HPBE B HEK S P AR N HAFRIM-PUE A AR
[D].J& FH R EE R K 2,2012.

[8] SRR FEbrk, 5 PR I SRk £ T B R R & L
PSRBT A S 555 TPk 2016,14(2):42-45.

[91 7% FREABRUEL M BT MI AL A5 Tl i, 2005.

[10] AR5, o R, AT, % BRI AR S T 20 ] AT T
FH,2012,31(4):75-78.

87



HMERARERHA25£253H

ISSN: 3060-9461(Print); 3060-9453(Online)

(U] oS RLTT Tt P A R 1 P et Ak i €2 ) SE M [ ] A i TR
[572#412,2020,18(1):92-96.

[12] £20E BB, 252 SRk RE IR 2 o R st (S T 2101
I T,2024,52(20):27-29.

[13] SR AP, IR AN, 5 R TG TRl PRIt G P SR e
AT TN T,2013,41(8):7-9.

[14] 0, 40068 5, R 22, 5 AR BR 512 T BR E0 F2 40 S A A 5 #T
[7]. 5 EHHE,2014(12):80-83.

[15] EEBIRE LS TR p = R, T 2] REl L 1,2021(3).

[16] ZHA, 750 I AE AT, 46 R AT IRl AR NS TR A 11200 S 2R Bk 2 1Y
TS SEBG I (0] B U7 R S R (AR RO RR), 2019, 19
(4):106-112.

[17] PNEEE SEPFPE (PS5 R A PRt Al A SR P 571
TSR]0 5248 1,2021,50(7):974-976+979.

[18] Z= . il R S VS & R L 208 (D] A S AT LR R
2,2016.

[19] Tran C H, Pham L T T, Lee Y, et al. Mechanistic insights on
Zn(11)-Co(III) double metal cyanide-catalyzed ring-opening
polymerization of epoxides[J]. Journal of Catalysis,2019(372):

88

86-102.

[20] Yang B. Progress of the Polyether Polyols Synthesis[J]. Guangdong
Chemical Industry,2009,36(12):78-80.

[21] KEETC, FLNL BT, DUARHE, 5 SR 22 SeRE RO RS HI[]. 4 RUL TR,
2007(7):13-14+3+6.

[22] AirHREE, MR 52, TR, . — P IRER I 22 TRl R VOC & &
SRHRSH T :CN107586383A[P].2018-01-16.

[23] SRHeTa BUEAE, BBk, S — iR R A I R r S TR & C
N201721469667.1[P].2018-06-05.

[24] Mohammed T J. Application of Response Surface Methodology
for analysis and optimization of the operational parameters for
turbidity removal from oily wastewater by electrocoagulation
process[J]. IOP Conference Series Materials Science and
Engineering,2018,454(1):1-12.

[25] GB/T 605-2006. {12715l BEMITE 188 F 7522 (S EL ik
5 TAVERE23,2006.

VEZ A 25t (1994-) , 2, [\gE, PEFEETA,
i, Bh#, MESO T INIAEREAR .



HERARERHA25£253H

BT IR 157 2J SR K ST T I 708 HL ik e

Z=RRil
TAVEXRFRESYEMTEFE, HE - IH B 330013

ISSN: 3060-9461(Print); 3060-9453(Online)

B OE, BT E TIESE, $BERRAREFRBEAEMACEE (ETFRLE, 20 Ex), A
WE A IR REEA, ERRML ., RIEARER R E LT, REHBANASL, HMkiZFA, #REET
3 K & f % (Firefly Algorithm, FA) 5 R &% 3] ( Opposition-Based Learning, OBL ) #9k % w0 #EIR & BUIE 77 ik, %
Z kB BE) F 3 SRR E K RAP BRI, ARG ) AL 5 i B AR S s R SRR, A RGE R AR
BEREN,; R, S6RKRLENHESRINENNE AEpF KRR, FHILROLERHIRES HITLEN, &
R & &

KW RV, RRKEFX; RAagT; R

An Analysis of the Opposition Learning Strategy Based on Opposing Learning for Transient

Electromagnetic Inversion

Penshan Li
School of Software and Internet of Things Engineering, Jiangxi University of Finance and Economics, NanChang, Jiangxi,
330013, China

Abstract: Transient electromagnetic(TEM)inversion, as a key technology in geophysical exploration, suffers from
nonlinearity, non-uniqueness, and ill-posedness, which cause traditional optimization algorithms (such as particle swarm
optimization and differential evolution algorithm) to easily fall into local optima and exhibit insufficient inversion accuracy.
To address this issue, this paper proposes a joint TEM inversion method based on the Firefly Algorithm (FA) and Opposition-
Based Learning (OBL). Using the OBL strategy to optimize the initialization of the firefly population, the randomness and
ergodicity of opposing solutions aretaken into account in order to increase the diversity of initial solutions and successfully
increase the global search space. Meanwhile, by combining the dynamic attractiveness mechanism and adaptive step-size
strategy of FA, it balances the global exploration and local exploitation capabilities of the algorithm, reducing the probability
of premature convergence.

Keywords: transient electromagnetic inversion; firefly algorithm; opposition-based learning; inversion
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