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Optimization of ethylene distillation system and economic benefit analysis of energy
saving and emission reduction
Chen Changgiang (CHN Energy Xinjiang Chemical Co., Ltd., Urumgqi Xinjiang 831400, China)

Abstract: This paper takes the ethylene refining tower of an olefins separation unit in a certain chemical plant as
the research object, andzes the problems such as high tower pressure and deviation in the operation of the top condenser
during its long-term high-load operation. The system has problems such as excessive pressure the top of the ethylene re-
fining tower, excessive use of refrigerant in the condenser, and low heat exchange efficiency, which are fundamentally due
to the deviation of the refriger composition, unreasonable process setting, and structural defects of the heat exchanger. By
replacing the condenser with a structure that evenly distributes gas and liquid, adding a refrigerant mixing, and introducing
a light refrigerant in the liquid phase, the energy consumption of the system after modification has decreased by 6.66 units,
the ethylene yield has increased 0.92%, and the total investment has been recovered within eight months, achieving a win-
win situation of energy saving and emission reduction and economic benefits improvement. It provides a reference for the
optimization of ethylene refining towers in similar olefins separation units.
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sion reduction

1 BIRDBRE GBS BEER R FE R
1.1 RGN

AL TN Al oy B 25 B LG s i s,
LRGBS TOCE R 2 B 38 T i Mok, S5 T
3 BB o0 TOLS AR VA B A AR (] 22 5 TOAE Ay R A [l
Wi LA TR AR R — 5 Ak, BNA
m R sl Wk TR sh, FERS AR BRI 356 )
Fefih, 28085y B B R IR S A RIS 5, A
AL, TS TR TS ik, S iF
R 59 WS A ES, MR BT A9
KI5 AR, BEWRIA TR BEZRS LTt
YRR EE R T BEHCRWIE N, AR %,
MEYE R AL — 2 B a4 . RS RIS
L UNE U B S T REAS B & & S 45 5 A B 77 i
IR E MR R B ah, IRRHR A B H B,
LRGN BB TR RS TE 41vh, JIRRIEY
40th, ek 1vh, RIS A 1450h, 2558k
ARG, SE TR EERT R PR RIVE R IR,
BRI TR V8 1 N AT AT L R G FRoR, 2

SETEIRIT e BV RO ANGT, ARSI 1 00 3 %
SR, WA, BUlOImrmailEATRE, K
TR TR

LHRGAT, K B VE F A BB 2% P B e sk
RARIRVETTARUE, MTREAAAER R BEARE . ZBEA
SEFROU NG R AR AL AN AR, peah, Rl A
K, BTG G, V500 AR B8 A s 7 47 far AR Ak
Ll T IS DUR BB, SRR R R G R
il A A T N R A HLE AT SR T A T HE
Ao A TF 4 LIRSS E oAb i 1 for L FE T fr iz A R
A, CHHERE RGO R 28 R G BIAF AR B TR
ARSI, KIS T 7 i s, RIaHdE
RGEWNENSEOE S B IHE, AFTF REEINIEH
zfy
1.2 FEL@E S
1.2.1 EBERS

LRGBS RS T 1 1 1.61MPaG, 5% 100%
ffar i SEPRES . 1.70MPaG; 110% i fafisf 8 1.8MPaG,
FPEE R E BT EAE SRR R ), AR KL 2R

FELIES 2025 % 10 A

_43_



142 % | Economic of Chemical Engineering

B, BRI R, AMUEIH RS L e EETT, B
SR LZEPR N . — )7 i MEEFE L1, EHAR
R 3R 250 e s AL R, T A L R T R Y
FEH Z AP LR LB T R e [RIIHA BEE 28 67
e, BOMEAPLARERE. 53— 5 M ™ b i Lok
Z &, BNE AR S RO = AL S S EUT
a2 AR AL, HEMTRZ I P S B, R s
T st 25 2 P e e 55 DA SR 45 5 B Y AT,
KA R I, S TR A8 AR AR A5 i
A
1.2.2 BIUSRRIRERE

i 1k Xt B 4 VR B 1 A BT TR, Ve e RS R AE
AEAE B AR B BT B Ol SR Ak IR N
~45.5°C, SEBRIGEESSMA FI ELSZHE H 1T, DCS H
LR R 55 MR A H . 100 % B ey I P9 ¥4 70 3 2 1324/
h, BT 110vh, 3807500 553 AT A fif e A e 125 1)
P ELARBE IR 1 PR .

G BAE P VIBC LRI, R T oL B it it
AR LSRR FE AL, BRI 40 e
TEHCENEERS, BT 0,

28 B AR 1R (A B B B LR

N A F 411K BA ALK
FEoat | gt | Bt | ARE
T 25.23 25.88 4.46 3.43
N 20.01 20.52 10.95 8.42
7 ¥ 54.03 52.85 84.58 88.14

2 LIHBIBARGHRNEERR

TEXT LA b 2 A5 18 2 58 19 IRl LA T TR A3 M AR
FEE, R TRkt %
2.1 B IGIEIRIER AR

FH A IR I R T2, g T
T, BRI B BB T 10%, B
FHE T 24% ', ELAREUE .35 3,

% 3 AR B AT

A )
1T B4R B A B T |BRRE i e s /%
72(%‘\_ }Ei)’”{iﬁ’ %Bﬁﬁéfﬁloo% %F/ﬁﬁ’%{ﬁ]lo% }/?\)WE‘H_ 285 110 100

i $1 LG} \ 1100 (BHRAE) -

kR YA TR, | 314 132 o
ARH#HOEE /C -45.5 N/A N/A =l ot - 1200 (A 7% 8)
AFlHEEE /T 418 | 39.1( &) | -362( & ) %% T - 138 1255 (AR E)
BTRE /C -34.6 -33.0 -30.6 2% e RGN TN v AVAEAE R IR [ A8, X 5
B i/ C -36.3 -33.0 -30.9 eGSR B T anran | Ik e S A SR VRS N

T IR BE R G i 1 SR AT LU T LR D%
SV AR 2E o PRV R A SE B S BT HELAN T
P, X EHEE TR R GRS B B i
b, VR rh F B AN L0 Y B B R T R HE,
1T PR L B8 5 S O g T et v, X Al ALy HE 1)
RS VTR BRI R R SRR E R 2 T ASFIRE
IR BERGIRIESH . RTERFFHEE., LK
WAL B BRI 228 , WS84 2 FPRYTEANIC R o
VAR S AL B R RV R A il v o, PR = 2
M E VR A Bh T, BRI, YR Eve R i
TS B Ve ORI, v RIS, YR 4L AR E
SRV RGNV B A ISy, RNV BEAE AR,
T S 50 T 5 [ v 8 e (L. &5
T SRS B VR URIRZE R,
B A s o Te i & M AR, BCTHROAR A
AN, SRS 52 XA IE R 22 A
RAEFEIT & BEIE TUAR AN It s A — 50 il A4 B4
HAURBERF RIS R 4%, SEGERTNIY. Ji5h, &
ERRR T A =B, R A AR A,
R Z il e AR R A, W RS2 R, ANAE
SR, PR BE AR IR . O

JREFR A S Sk e AT, e B A0 U A A
FILSRGERE b WAV 0 A 00 1] B YR Sk R AT
WEAE, BATRLEATERE I, SRV R i 4%
I ] ettt O 3R 1) sl ,  PAORIERE A S i iE
A PAR IRV SR S0 Bl

RGBT AT R TR A AN TR, R
BRSO, i AR B T, R B
BRI S TOLEDR, fEm s 00 & Al i 2 v BEds
RALR BT T35, B GG BRI K 2
il ML Lo B B AR AR, P LA I v g
PEH TR EEAE AL, T RN 5 R I SR AR Y
BATROL, ARG R ST
2.2 WREERRSTIM_EIEE e IR & 5

DRI PR s v 790 RORR EE BB, R 3 T S o o
WG, BETUM . BERSBAH M AR BERR, 7
UV A ISR PR . [RIINEBC A BT Lm L%
J§, METERE R A, RS ORI Y RO RE R RT
PRUE TR A PRIE P I 20 04, 42 e b A it
PR . RR A RERBEE R IR e R G R T
ZSMIMIZEAE, RENSA U D AT iR TP STl & A 7T
SRIGIRIER, Ve RS I RS A T8 Bl

—44—

2025 4 10 A hELIES



2.3 WEHEHIL RS LA TES | RIEE L5

TS AHVE ) 2 T R ROV TR PR AR TR AN 36
e BMCE NIRRT R G5 RS R IR A
T, R R G 22, R Tl R
FGER 20 S AR R, HA IR A s SRR
I, TER SR P REMICE Z v, TR EIZL
Wo SEBRBEATH, AR A A SR A —Fh
I, BAEARTT LRI RS ToL, RiGEH 5]
AR EER R e, TR R Ak,
W PR VA BEAR IR A BB A R AR 3L T8 . a5 | A2
R, BN R R AL, B8R I A IR AL
R PRI RIS, D RETRTHFE .
3 TRERHBIR 2
3.1 THEMR

MGG, MR R SRR A R IR A B
R EEG PRS2 T —E i &, Mm% RIS
BN THEAMFI, TTAFIIRIEDN . MG EER
VAR A =R, 67 ey A ] B ¥4 790 1 9 R et R R
FEAG, &t R D Tl & THAE R e, 5
Fl P EEFE R R RO SR L TiE ., B
T FE RIS AR N 287 T AE L b 2 PR A . 38 R
G, RGgusithae, AP E RGN R & Sk
AEFE. WEWKERE, Fbasanasr . EaLE
GEINIIREAR, BRARIEAE, LG BERFE S B4
AT REMERIE S, Al ik TR 45t
WEs . RERERRAR, W/ MEAREVRIEF, 4567 RER
HEE
3.2 BHER

FEARREFE ELE A 15 e kL . Ay i e
P 2 B RE TR & A R be it AR A [ Bk 05 2 7 A K i
AR . AAEAYERESIRATG YY) . REFERFIL
fREFURBLAG T AEEFRAR, L tAr Ry iR 2= AR LA K
RPN CO, JEE B MR ESM, Wb co, HE
AT DA 4 3k S A2 a3 SO, NOx /b ] LA
FEARRR T (7= A2 J LR, BRI R A AR XU . [
Bf RGN Z e BT, #E T O ERAE R S A
FEEYERI RIS, BRI T X PRI A TS G K
o Bt ER AR PR AR, TR A 2t ol o] 00 1458
KA TG Yy, BN S IR A fE AR MR, ook
JG B CIRHE R R G A e BRI, A5 A E KRB
HER R R, AR TFR LA R Al g4, #
A A S TR Y,
4 FFWEmAH
4.1 F=RERESTROWE

i I SRR AR L AT 97 0.92% o LR

Economic of Chemical Engineering | #. I 4 i%

R I R A T A, FOBCR A HE S B A
b AEL RGN . BECRE 1 AR P RS 20 7 d i T
A& I, AR IN R BrE R B AR
PR My (R EERE 41vh . 4EiE 4T 8000h 114,
LI REA 32T t) , LM R P IT e, MAEAE
PRI R S BN U 26 T M x 0.92% x P, DIAEE #
K, AR PR AR 32 T 1, ZHRSEAAY R 8000 T /i,
W) A A PR AR R v 8 B U 25 SR 320000 x 0.92 %
x 8000=23552000 7., BJ 235.52 Jiot, &usics 4o
BE.
4.2 BeFERR R RAVAATIZY
/L 6.66 AL RS HERE, TRIGAGANIREFE
ATE, AT LA R ERRIFA . #IERA R
FERUA COT/ B AT TR, R AR RE ot B0,
RHFEATZIRETR AR 6.66 x E x C TG, U144 AR fEEE 1
1 E A 100000 ™54, B REFE LA C 2R 100 J6 / HL4 ,
) 45 4F 75 29 R & A M 6.66 x 100000 x 100=6660000
JG, B 666 T30, i & AN T Ak i FE s AR 1
4.3 /BRI EERRE
TR EE, BEAE 8 AN H Z R AT, A4
N & PR D & T SA v a A CIE cain 1] &2 (s
PR BT RS, BT Al St b AR s AR
5 Z5ip
A XHZ CIERE R R G AR MG, KRGS R
L VRS O i P R () AL A, SR VR AR L
PRI AR . B E A TITR AR R O 52
RHRIAE, MARA LBk T2 2B R R A AR, DL
P A -2 i = i, B UR LG RS RE
FETF% 6.66, LMHNCR ETHT 0.92%, 5 BEIkHER 7]
A 28 5 30035 BA AT Sk 500 J5oG, i ELYE B 5%
Ja 8 N, HTIHSE U W ET 5 58 A .
STk
(1] % FE . L8342 A i 2 iRt 5 Ak 2 AL At
% D] A+ T Tk X5 2018,
2] F & . BB LB AL L. AL 54 2 A D).
AE AE R F 2007
B] =3 . RRA LA 72 et 5 3 48 89 AT 2 (D).
b7 e wALT K& 2015,
4 X FE. CRUHHBI LG F RS/ [ LT
7 2017(31):122-122.
(5] B8 2, 3KAA , AR, & . RO R B LA 2 489
HA 5484 [J]. B4R T ,2021,50(06):1400-1403.
[6] % BE AL . 245 B SR IV Ak K H R 7 E o4 [ %
540 T 2019,30(03):57-59.

FELIES 2025 % 10 A

_45_



