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Analysis on cause for wax-containing in process gas of MTO plant and solutions
SHI Sheng-qi
( Chemical Branch, Zhongtian Hechuang Energy Co., Litd., Ordos 017000, China)

Abstract ; Existence of wax in the process gas and its disposal are new difficult problems in the practical application
of methanol to olefin (MTO) technology.Analysis shows that most of waxy substances in the process gas mainly consists
of polymethylbenzenes.It can be inferred through analyzing the mechanism of MTO reaction that polymethylbenzenes are
intermediates generated in the reaction,which are crystallized into waxes before converted into light hydrocarbons such as
ethylene and propylene when the activity of MTO catalyst drops. The problem can be effectively solved by adjusting
reaction temperature , pressure , carbon deposit and other process conditions, controlling the temperature at inlet of process

gas compressor,regularly cleaning the pressure pipe of the level gauge and the inlet filter of the condensate pump,and

regularly filling wash oil.

Key words : methanol to olefins; process gas; waxy substances; activity of catalyst; solution

H AT, B AR (MTO ) 45 R SR F sk, B
TEFR E R Tl 4 I Bl Akiz 47, 3 2020 4F
Ji§, YA D=-MTO ,S-MTO F1 UOP/Hydro—MTO £ A& N
FRZFE M MTO 1 B 5] Talk (b2 8 B Bt 39 &, 77
AEdALL 1500 J7 va, #7724 £26E ,MTO B 5K E
IR HERY 19. 5% . MTO $ AR Tl Ak 17 H
1574 NHE H sk, (A 7E S bR ia 17 i 7 vt 22 68
HH — G ] T UL WA 3 O AR A4 A 00 T AR D v L 2
R K IR IAEREE I 1 8 7™ 5 | I A% A 2% A
PR BB A 7 K T Ak R RO AR AT
R

ARSCEFE T MTO 2R S Hp s 8 6 3% 5 32 17
[IFEIR , WIZ AT MTO 2 B HLER 5 TS R =
A AR JE R -4 A S g ik

1 MTO HARREE T
MTO 5 AR S DA H B Ry 5k} 22 1 Ak 27 B i K Y

B AL R DL A RN s ok 2 B2 40 43 1 B L SUAR, 75
W B SRS T R AR RN oy B AR B R ER OIG TR G
PN SR T CIRA R DY TR A Bk 055 ) 19— 0BT
FeAR  — R R pg AL TR R AR Hom i 7 1
e 1 prRE

RPLSEGEDL

MTO

K1 MTO # A 2 fa &

2 RESHTEHEAREEE

HEON T MTO 285 S W SR AL DY B A
AFHL, B T2 DU B T 4 2 Bt T ) Jm 36 200 B B

Y75 B H8:2021-04-23 ; 1& 5 H #:2021-06-04

TEE BN ARG (1984-) 5 4, TR, =20 F BRI IE (MTO) A= = H AR B T4, B iR R A, 05010907@ 163.com,



2021 &£ 10 B

TCHATAE . IR OB SR AR LAY 2 4 A
BEA DA G2 0P (G2 vhiE L2 A BRIK N ) , 42
RIRE TR B R VR R A HILIBC B 45 2, FE PR AR PL A B A
HAEL BBA T RIER . R4a @, & Bo™ 4
IR BV BE T SR 1) T R T AT IR 2 R AL — B A
W AR AMEG AL B, TEE PRI fTd | WS,
FEAEAIL— Bt W A2 phde v th BUIR Y, 45 4 B
RE BT RAFIF
2.1 EHEHMANOEMEBEE

KR H MTO J2 N FRIT S| R AR WL A FEJS |,
ARP 25 BT 4 IR B E 22 ol S B TR X R T 28 35 1)
L BRI A T B8 EEE TR 22 R, BN A
3T MTO 25 B FF 4 2 A H ol IR B 7K 3 2E 1
RAEAETHIMEZE S RdE 2E ™ 5 I 2 i R VR I A
T Y38 X A A0, 2F 1k 1 380 e 6 ML R S e 2 1
4, EN B /AHE] MTO % & ia 17 sl & Az i A i
I A DX RIT T 754308 T B 48 A 15 L
2.2 WALHBRIETR

FEAEAIUA 25 v R AN 31— P8 SR FH R s T A
Tho W TR A SR Y 45 36 ZE WA T RS
T G PPREVR A A8 s R I, T | A R 4 B B ]
fE A Az B (g i AR B 4, 3P XU 2 A 1Y)
Al etk AR, HOAT DL B 0 e B A Tl 4
2.3 BREKREE

BT BEAR P R 45 S B S, ST B 4 K R A
I UEERELAR, AR Ko Bt i BRI 98 7 2 1 e 4 UK 2R
At e A3 2, PR A K A L&, G il
U7 T T i WA s SR A A=) S i e
2.4 HEMm

e B s T, BRI B = b A7 B R ok
B2 B LR I, 3 A2 2 A A /D 1 IR A
BRI, PR SFE RGPS e = 5
BRAL A AT I I S R R ZE MU IR B Al
5 R A AR, HE T i BUR 4B ML R I e
REFESE N, BT R T 2k KRR

3 REMSHHEENRESH

3.1 BEEEFEHE

RS K AT UG 2% P i B R A SR S B A
AR, AR, 5B KR, b3 = 00T, IR B 41
B 95% F 35 IR (48 K 2802 1 BEFE RN
FER) B H DRI TR BT RY ZERY)
FHAH R Y, X 28 5 i 45 o5 K AEBTE 100°C LA

BOEE : PEHGIE RN S PH s RR DT RAERIEHE +313 -

b BT TR, BRI E R AR Y
JEAE B R e RN R 3 B RS Ve A TR R, 2
T & A 45 BT B DR SRR R X S5 24
3.2 BUVESW

MTO (1) 5 Wi HL 3 — 2 A A B K G B E 5
S BIFTE B ) SRS I T AR LR B IE BT HL
L RFENLEL OUEERALER | K ith LR S5 AR RETE — 2
FRRE IR s Ak o 20 P i s it ad A,
HEI AL E A 2 AR 2 () SEERUE, B TRz 1
%, Tk MTO %% B s 45 RALIESE T SAPO-34 i
A LB ) A HpE

S AL B DA Ay B S e AR AR A il 2
R A A R 2 R A s et ) o
] C s PR T S AR e M e Ak i EL Y A
SO 22 A R A7 A BRI R it Sz R AL FE 4
K2 firRt

CH,

4 g

B2 MTO % K HLIE R &

Xt BECAR Ay 21 23 HEAT 0 A I, A R 2 A
WK PRHn] DUHEWT BRI Pe fiA 77)_Ead R
HAT IR 22 IR P U IR AT e 2 T4
A5 R e 22 OB B A A S8 s i s 45
DRI AR A 7R PR AN A2, mT B 2 Pl T S 7 25 S 7
ZEHRK,

4 RESTEHEEREE

4.1 RMEHRIAZE

WRAE B3R b, —J7 T, SRECK MTO [N #% )2
NI FE A 480°C 2 =5 F 485°C | L B # FE J1 H
160 kPa [k & 155 kPa $%H MTO FiE 2% v fiEfL
FI_E AT T 0. 34% N ASE IHAEAL I Y IB1R
Fb 25— ZR B A0 36 P AR R e, S S 1
ARYYA Wb 5 55— i, 38 R R g L — B A
SRS (PRUEAS = T 40°C) {15 2 H 3L 287
HEA R AL — B A RE /S AT BEHb45 f BT Y b
WA EZEHLR G B, FEAR T R 4R L& Rz A7
1) U



- 314 - X AL T 41 HI1LT
4.2 NaERE BB EBITAERENELEE X, [F B fe

T, 8 A W E B A KA 1 Rl AN A 22 e
FEW AT 5] A rh i R 0 , DRI B &5 7K 3 R A7
TERFEAE T ok, AR 48 22 WY DR 1 75 i P A o, 7
% pTE R AR LI A 2 A5 7 C A v (DL H
RN EBR Y ) TEAE L, WA & BRI L
0B A 3 Ok T s TR, Sk DRI 2 Y % 4B
11 TEBESS K A DA 2k 1 DUal e R FL Y O =0k
B B HE B, T 5 20 LT K 28 R E N 1 K
B HERL .

AT DA R R B T, R I b 4
B AR R IEAT,

5 #ig

S MR SUE AR Y X NN WAL
[ \fiﬂj%%éi_ﬂﬁj(%)ﬁImﬁiﬁﬂsuﬂﬁ'éﬁiﬁ itk
11175 | 3 22 SR S IO, Sty H 7 B U 4 Bl
ATV S5 7 A MR B B R S BILAG AR,
TEIBAT, I ROV R T MR AR B S
RESEL A R AL 1RO Al BE AN & T 40°C,
eGP ARSI ERE Il 24y S YN | T{)f%%%?_f
AAT S5 G S 1 SR ARPLIE 4, X seam AT 0 oAb
BTN E N2 MTO 2% B RIS i ) A 2

(E#% 311 W)

[10] B35, TR, TIET, %5.y—AL O, BT HNIAT MDEA 3 W R
COS ZARRGEEMI [ J].53F K, 2006,20(5) :461-463.

(11] SR, JET AR, JI L% S5 R 8 DU AR B A 1 ol ) £ S92 3
[J]. B4R, 2011,31(6) :69-73.

[12] XUER RIS, S5 45 BEBa T 2Lf R R BUR[ 1] Ik
T1.,2020,48(10) :24-25,60.

[13] Plaza M G,Durén I, Querejeta N, et al. Experimental and simulation
study of adsorption in postcombustion conditions using a
microporous biochar.1.CO, and N, adsorption[ J].Industrial & En-
gineering Chemistry Research,2016,55(11) :3097-3112.

[14] Sun Z,Liu J P,Sun Z Q.Synergistic decarbonization and desulfu-
rization of blast furnace gas via a novel magnesium-molybdenum
looping process [ J ]. Fuel, 2020, 279. DOI. 10. 1016/j. fuel.
2020.118418.

[15

[

Bundit K, Thongchai S, Niwat P, et al. Optimization of a six-step
pressure swing adsorption process for biogas separation on a com-
mercial scale [ J ]. Applied Sciences, 2020, 10 ( 14 ) . DOI; 10.
3390/app10144692.

MTO #EAL T Tl st % , AT & B P R 5 i sk
1 MTO L5

S Uk

(1] B WIS 0, 55 FR BRI R B Kk R UK 5 i 344y
Br[J] AL T3k ,2020,39( 10) :3699-3974.

[2] SRUILAS, RFE, AL, 55 W EEHIG R Tl A< BOK R Gy
BT BTy AR [ I ] AL T30, 2017,36( 1) :553-559.

[3] AR, = RN, F sl o e R ol b ke [0 ] B I,
2016,36(4) :38-41.

(4] Bk o TP BRI b T 2 R R B [ 7] AL T,
2020,40(4) :5-9.

[5] A, SR, XS, A5 W Bl 4 d S g 28 B i LB
Hh A0t R[], Tl A4k, 2018,26(1) : 13-21.

[6] RFFIET Tl R BRI BRI SB[ T ] A PR
SR ,2013,31(5) :363-369.

[7] LiJZ,Wei Y X,Chen J R, et al.Observation of heptamethylbenzeni-
umcation over SAPO-type molecular sieve DNL-6 real MTO conver-
sion condition[ J].Journal of the American Chemical Society,2012,
134.836-839.

[8

—

Bos A N, Tromp P J, Akse H N.Conversion of methanol to lower ole-
fins kinetic modeling, reactor simulation ,and selection[ J ].Industrial

& Engineering Chemistry Research,1995,34.3808-3816.

(9] HAM: , MFmH P, N 155, &5 P k9 Jk I IS AL 30 g 24k 5k e
[J].Tolv Ak, 2008,16(3) : 18-23.1
[16] ZEE A, Ih, 22 2 75 4K R A7 ol v 0 I3 JE BB AR AR I

[J].3A4% 50,2020, (11) :26-27.

[17] *R3%,ZFiEs, TR, 5 M YRS AL G BB A S BN
K80, EbRHER[ T]. 4L T.,2020,48(3) :9-13.

[18] Gonzalez F A J G, Orazi V,Jasen P, et al. Adsorption of carbonyl
sulfide on Pt-doped vacancy-defected SWCNT: A DFT study[ J].
Applied Surface Science, 2020, 525 DOI; 10. 1016/j. apsusc.
2020.146331.

[19] Liu J F,Liu Y C,Xue L, et al.Oxygen poisoning mechanism of cata-
lytic hydrolysis of OCS over Al,O5 at room temperature[ J]. Acta
Physico Chimica Sinica,2007,23(7) ;997-1002.

[20] ZEAHS, J7 /NI, 25 . r—906 A P31 - 3 3 B 7K Ak 5257 %2 0 3
T2 1] NEIR AR 1996, (3) 1 1-4.

(217 B30, s 0 45 i A Rk S B K g B0 B A Ak
FIRFFE B )] LR 161 ,2020,49(2) :80-81,86.

[22] ZEA . y—AL O5 HEALF_FBRIEGRE K fif SR AAE I 22 W3 77 2
WFFE[T] A TR T.25,1993,9(1) :108-113.

[23] Rozita H, Ali M R, Jafar T D, et al.Study of the Rod-Like and
spherical nano-ZnO morphology on H,S removal from natural gas

[J].Applied Surface Science,2010,257(2) :434-439.1



