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Abstract

In recent years, with changes in environmental regulations and standards, safe and environmentally friendly deep desulfurization
technology for liquefied gas has adopted oxygen instead of air to participate in the solvent oxidation regeneration reaction in the
solvent oxidation regeneration process, which poses a risk of gas phase explosion of liquefied gas due to the shortcomings of existing
technology. The paper mainly focuses on the risk analysis of gas-phase combustion and explosion of liquefied gas, and conducts
research and analysis on the limit oxygen content, combustion and explosion characteristics of combustible gases, explosion
upper limit under abnormal working conditions, and explosion upper limit under oxygen deficient conditions. The critical control
parameters for combustion and explosion are determined, and specific guidance and suggestions are proposed for the operation of the
process equipment.

Keywords
solvent oxidation regeneration reaction; burst risk; burst critical control parameters

N A TSR ZEE v u n onll | =2 | Va4

B ERBESEEF T ZLEEZHaSH

[Nl

R TG TR A TS5 AT, SR - 857 414000

W =

MR, MEREEN., ARAEE TN, TERERRACLEENRBEZREEN ST AR NIRRT, 43T IARRY
REFAAEARET ARG AR ENEAMNF LR, AE RN ZAVRERE, X 245 R A A0 A AR R e

AT, ARIRAS T TR IR JHF TOUARIE BIR . STRAAE T RN BRSO @B ATAT ST, AR
el Rzl Ak, AR ERERAER B ARG 355230

KA
A RACT RS 5 MR R 5 AR N R4 o) A

1518 2 iR E SRR R S8 5
HSEBHRAA  CS S BRI SRR, AT EM LB TR TR, Hits

SRR R B 1Y, R MR SR NZN ST RO, O RIBREIE R 24 &
TR, SSHILL AR 2 T SRR AR RESEE, B EAEE BRI S RENRE S (LoC) DIT
TR . ARG, ROMERSE A, B,y ORRE, BISEATESRIET LOCH, eIt
Tgéﬁ{ﬁ{tﬁﬂ%@ﬁ@?]—;% , %Eq%/fhﬂ:é}%? l\% ﬁ%g{ﬁk%é }ﬁﬁufﬂﬁ{tﬁgﬁ%ﬁéi&ﬂ% 5 ’5:%:qu %%’%%”ﬂk%%{j-{{zzgﬁ
s R R R ey, TR TR (SRR TR IR ) 5 B
K, bt B SR, xR PIRARBRE R () TR eI
A AR, S TR LR, ¢ o PRI RARTITRIE. (Bl 7T
A R LIRS ST, Tty o DePe DR, TERELR USRI
bt e e g L, RSN, UL AT A B
BB, W% T ER BRI BT S v, pSe oy
2.1 MR BN

R B R R B B S AR SR, SRR
[fEEREAT B (1973-) . 5, PEBRIEAN, A 21, §k. 25k, ZB0SRIOET 0.1%, EREBS T

&, T, MBI WZEEEHAR. rhzs . FERZRSRAER: AR ASMRINES S,

19



WISHWHRE - £02% - £ 078 - 2024 £07 A

A [&W

EeC:

SPEA S =E 6%~9% WIS, HorniEs
& C3, C4, C5HIIRL,

W EA) PR RO 2 A5 3 bR RIS
TE40°C, HEARME N ESEL I 2.

F 1 mEzESER (FFRAM V%)

s Wk Wi STk ETR OETW O RTW 0 RTW O RTW Sk Efk csPlE BE
1 0.27 2.45 1.13 0.92 0.50 047 0.96 0.93 9.90 0.60 3.06 21.19
2 0.34 2.90 1.10 0.89 0.51 0.49 0.99 0.95 10.78 0.74 423 23.92

R 2 AMSATE 40C, EEXRGTHRIESH

X 1 B RIRE SRS A AR R AR A

Y14 FRE R /% FRKE PR /% LOC/% TTERERSSERAD 1 BYE FIRA 8.5%, BYETIRA
— o 05 05 1.31%, LOC 4 9.3%; 2845 2 1RVE PRV 7.5%, 1BVE FIR
—_- Lo . 065 5 1.16%, LOC % 8.3%, ZH4 1 FUZH45y 2 B E LR Z 51

- L y s K, B RAHMBESEEEY N, TSRS

- FS A EIHIEL) 6%~9%, —HRTE 1%~8%, B A S RIE

T 146 5 48 LOC Wi, PR T E4&MHIE T, AR SES

ETh 1.49 93 8.95 EHIERAENIKT 8%, HESESEIKT LoC, Wik

ST 1.49 9.3 8.95 PRIB R s P

KT 1.49 8.8 8.91 22 AR L &= HEEFHR

W T 1.48 9.7 8.88 2.2.1 TR ARG IR BRAF BT 50

R 1.19 8 9.52 T RASEGNESGE A 0.56~0.6MPa (g)

Rk 118 8 9.48 T AR B A LA XA 30 (O MR e S FE 4
AT AR s R ys T BITEEL R TSRS BB T

B VR SR R 2L U S R A FR A S s o

rete

5, SRIBihs SR ER S RAR R A R, AL

Hi: [EEFE 0.1MPa, BE LR EALY 1 MED L,
0.6MPa (g) . 40°CHM NRAURIIREIE EBRZA 14.5%

Tt
e (HIEER R4, B RErElE) P,
B S TR T 0L F AT SR B Y 21.19%
(23.92%) , BTN LR, STRIERIN, BII7E
HH, U Vy s VDS EADERE SRR ST RE S
BTG ViVt Vmls Xoo Xyo oo X, HELASHHY 1 E R S RTUAS R B R = oA, i 2
RERIR, %; X MR TTHRE IERIR, %, it
50 - Pz E
A ETH
v Z &
40 - -4 A &
v

20

AR R )

30 ~

20

0.0

02 0.4 0.6 0.8 1.0 1.2
EA (MPa)

B 1 saE AR EEE FRIVEIE (25T )



WISHWHRE - £02% - £ 078 - 2024 £07 A

B 2 ARSI E IR KRR IR = ST E

2 HRLT B 2 AR BB B A = A X IE0N IR KE _EBR AR
NIREIBAIBRIEX , A fA SR SRR 20.9% (]
235) IR A BREUARRIERE FRR(E 14.5%, B SOVESA
FURIREERCEL 4 20.9%( RIZSS0) RTIASUIAIREE 4 21.19%( 40
24 23.92% ) BFIOSIRARL. MiZSIRHE AL T B AT
o ASN, B ARRIEGASL&AG ERES), mEk
BRI MR, MER AP MRS, B SEMA 510
B, RIS AP RS SR, SUIRTRESE AR
B BESHTHE LUK . SIS RIS
IR, B AR R ta m RS ARZRIA R Rh, — HIREFE(R
% 14.5%, R A S, ¥k AR, MESHIMAZS,

RN B fafA RS, s TRARTLR A Em, M 2
A, RIS HaE ABRIBX S, FE AKERTIASIR
B IRE SR RETS BY A A Pl S AR X 3
2.2.2 9 IO 69 E LR A7

FIRER T 5 T ORI NISIRR A AU A A TR AT
EWIRE), ErhiRaiebs = ohsEAMNR, XRRATES
JERMRIRIO SN R, AJBASIRAE ok AR S Rl n A AARIR
JEFEAR, — BRI IR TR RS BB, WA RIFIE
PRGOS, Ait, Tl DA RGO SARLLR O B, I
BT R PR E AR ERR S I 86 R nI A AR E LR,
L% 3,

%3 REIRE. EARMHTFIMSERERMELR

FFs IR 1°C J£ /] IMPaG A5y 1 IE LR /% 205y 2 BE LR 1%
1 15 0 8.1 7.1
2 15 0.1 9.1 8.1
3 15 0.2 10.1 9.1
4 15 03 11.1 10.1
5 15 0.4 12.1 11.1
6 15 0.5 13.1 12.1
7 15 0.6 14.1 13.1
8 20 0 8.3 73
9 20 0.1 93 8.3
10 20 0.2 10.3 9.3
11 20 0.3 11.3 103
12 20 0.4 12.3 11.3
13 20 0.5 133 123
14 20 0.6 14.3 133
15 40 0 8.5 75
16 40 0.1 9.5 8.5
17 40 0.2 10.5 9.5
18 40 0.3 115 10.5
19 40 0.4 12.5 115
20 40 0.5 13.5 12.5
21 40 0.6 14.5 13.5

21



WISHWHRE - £02% - £ 078 - 2024 £07 A

B30I, HIEDFEE, ARSI LR TR
BT, EJ3EFE 0.1MPa, BEKE ERRZY_ETF 1%; (R A]
RS AR BREEMIRN, IR 40°CIMIRE 15°C, 1BIE
BRI 0.4%. TS e I 9% Sh B ERRBR A0 52
MR, DIEFE AR =R n i TR s, S SR
VERE DR B AN 22 A O
223 REASKAM T 0B IE LR 47

2% 3 AR SIARTE AR RN ES . RS R BE B IR
AR, ERAEEARESTHEEN 20.9%
(BRPESEEEETEL 6%~9%) , MESHESE. %

VIR R SR IE e sl nT B ST IA AR L 2 ABRIIX
S, AT ARBE R SIREERTT5, (RIS LR
B, M RSB B BMEREDCE . 7 4 AESIREEFENR
JE RIS NE BRI LB DL

M3 4 FIAL: A B IRREA PR IR AT IR R A B
ERR, fE40°CHMET, AR 2%, BIE R
1.2%~2% DAL ATASIAR S RESAAR TOU T HUBRIE LRR
{8, ATDAKIRr 2 T2 e e, R s,
TS, NIRTDUE AR A AR, bR A= R
Ve EFR, REINE PSRRI E .

RATEAESRETHEE LR

1 FRR /%
FFs REE /C %77 /MPa (g)
S & 20.9% AESE 19.0% FS A 17.0% FESE
1 15 0 8.1 7.4 6.1
2 15 0.1 9.1 8.3 7.7
3 15 02 10.1 9.1 8.4
4 15 03 1.1 10.0 9.3
5 15 0.4 12.1 10.8 102
6 15 0.5 13.1 11.6 1.1
7 15 0.6 14.1 124 12.0
8 20 0 8.3 75 62
9 20 0.1 9.3 8.5 7.9
10 20 02 103 9.4 8.7
11 20 03 113 10.3 9.7
12 20 0.4 123 11.0 10.4
13 20 0.5 13.3 11.7 1.1
14 20 0.6 143 12.4 11.8
15 40 0 8.5 77 6.4
16 40 0.1 9.5 8.8 8.2
17 40 02 10.5 9.8 9.0
18 40 03 1.5 10.3 10.1
19 40 0.4 12.5 1.2 10.5
20 40 0.5 13.5 12.1 11.0
21 40 0.6 145 12.9 11.6
3 &iE S 3k

M mEEEE T 2R T LA EREDT,
HEST SRR P R oy, RS

OITHEET, RI0.6MPa (g) . 40°C, SARIIEEIE
EBRA 14.5%, SCRHIGISARFR RIS AIRE, 36 T2
RS RIS A R e TR E_ERR, e BRIEX A ¥,

QT TR S EXIREX R, A ik
WIMENE FRRAUIR, T2ZmiriiEol ~, dE—PR IRk
FE, MR AT EAS AR EBR, B4 BB X IR E 1Y

22

(11 WAEAE & IR, MR SRR LDSE AR 4 5
PRI AeRE 50 T,2018,49(9):11-15.

2] RIAREZHEBIOR SRR AR I KA
Tll,2015,35(4):39

[3] 25, HR D2, A SR BOR IS S AR BOETH R
(7] A7k TR F,2022,41(10):119-122

[4] WHEE S MBS E SR R R R ] AR S
i/ FH,2020,38(6):453.



