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Abstract; To improve the adaptability of Claus sulphur recovery system on handling low H,S content
acid gas, supplying oxygen enriched air to the main furnace is an effective way of increasing furnace
temperature and stability of acid gas flame. In order to better understand the effect of oxygen enriched air
on combustion, and study the process of oxygen enriched combustion and the impact of different oxygen
concentration on combustion temperature, this paper carried out field tests using actual oxygen enriched air
combustion test rig. These tests followed systematic approach to assess how different concentration of oxygen
enriched air can increase main furnace temperature, at different operating conditions and combustion
processes. This paper also conducted a literature search to compare and analyse other methods of raising
main furnace temperature. Through the above analysis and comparison, the optimum oxygen enriched air

combustion process was developed. The paper recommends the method and principle of increasing main
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furnace temperature for Claus sulphur recovery process, to support application on an industrial scale.

Keywords; Sulphur recovery; Oxygen enriched air combustion; Raising furnace temperature; Test

and experiment.
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Fig. 1

Process flow diagram of oxygen enriched

combustion air intake
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Tab.1 Working condition and temperature test results of oxygen

enriched combustion test
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Fig.2 Effect of different oxygen enriched concentrations on temperature
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Fig.4 Comparison of different methods for increasing the

temperature of main combustion furnace

4 g

ARSI A B AR I T & 0T R B S, T
ZBIRAF VAT T X 0 5 AR BRI T TR T
TR EMRBERCR , RGEWTIE T A [R] w4 R i e 4
BN R BE T o TRI G0 W SRR T B ST
ERRBENF IELIE T VR B XS L 3B, HERE T R T vE 57 S (6]
W ke i SRR B b R Y DTk U . AR DU 458

1) W ARRBERE S 0. 35 A RO 5 THIR MR B TRLEE , X
TALHIE H,S e HE R 50 57 Wt [ WO B A LAk
BATAE B

2) LRE B IEAR SOR PR 1 & ARG TR T 4R
BN EE AIRCR A [R] 4 T 2R B T B T 1 0 L A B
PR3 X AL [ AL 8 S 7 A543 AR R, 4 7 A S B v
53 Wt SOk BBt rh O B TR SR BRI L, R e
RIS AT , SR 2 T AR 58 e R B 7 ¥ DU A
W AWABE > TR /R A A > TR

HH Lk

(1] AATF, RAER, 5 &, KHERRUFT R
HARFEF[]]. RAAL £w,2012,30(1) :32 - 35.
Zhou Mingyu, Liang Junyi, Li Jian, et al. New Ideas for Sour
Gas Treatment Process of Natural Gas Purification Plant in
China [J]. Natural Gas and Oil, 2012, 30 (1) . 32 —35.

(2] AT AAeR 2 8,5 A ZFRNSREALEHR
REZBRA[I]. REKASL £H,2018,36(4) :36 —41.
Zhou Mingyu, Zhao Hualai, Liu Jian, et al. Self-Developed
Sulfur-Containing Tail Gas Treatment Technology and Its
Application [J]. Natural Gas and Oil, 2018, 36 (4): 36 —
41.

[3] B, XK, F 53, F. DI B AL ER
Rt Bk []]. & 54k 1996,24(4) :302 -311.
Tang Zhaozheng, Mao Xingmin, Luo Shoukun, et al. Review
of Foreign Sulfur Recovery and Tail Gas Treatment Technology
[J]. Qilu Petrochemical Technology, 1996, 24 (4). 302 —
311.

AR BAATHABEKILALALI]. RRAS5 &
%,2009,27(5) ;28 —32.

—
~
[

Wang Jiaming. SuperClaus Sulfur Recovery Process and Its
Application [ J]. Natural Gas and Oil, 2009, 27 (5): 28 —
32.
[5] 2% RARAF L L—BLAILEE LK BB =R
RBAAI[M]. b7 & Tk g4t ,2005 :363.
Wang  Kaiyue.  Natural Gas  Purification  Process:
Desulphurization and Decarbonization, Dehydration, Sulfur
Recovery and Tail Gas Treatment [ M ]. Beijing: Petroleum
Industry Press, 2005 363.
[6] mER,F # RAALAWREDEHE R ZRIKE K2
[J]. RAA T 1,2009,29(3) .95 - 97.
Wen Chongrong, Li Yang. Status Quo and Prospect of Sulfur
Recovery Technologies in the Field of Natural Gas Purification
[J]. Natural Gas Industry, 2009, 29 (3): 95 -97.
HEKRRLR. SRR BRI IE[]]. Bihh RAA
. 1,2004,33(1) :34 -36.
Xu Zhida, Shan Shiling. Refining Process for Sour Crude Oil
[J]. Chemical Engineering of Oil & Gas, 2004, 33 (1) 34 -
36.
MR E vt WML RAER,F. R R ABLAL AR 5 AT B AT
H[]]. mAamub & T42,2018,37(7) ;32 -37.
Chen Jianbing, Ye Fan, Zhao Deyin, et al. Analysis and

—
2
[

(8

[

Countermeasures of Natural Gas Desulfurization Process [ J].
0il-Gas Field Surface Engineering, 2018, 37 (7). 32 —37.
[9] FLL , VA RAAMI I L HFERABK[I]. LF
IA25 ¥4 ,2018(11) 286 —287.
Lian Shaochun. Analysis on Problems of
[ J]. Chemical
Engineering & Equipment, 2018 (11): 286 —287.
[10] sk, TR 245,38 M, 5. Ribd X R ABLEBA A
BIER[]]. B K ,2016,23(2) ;238 —239.
Zhang Daqgiu, Chen Yuting, Peng Peng, et al. Comparison

Yu Kongwen,

Natural Gas Processing Technology

and Prospect of Desulfurization Technology of Crude Oil and
Natural Gas [J]. Petrochemical Industry Technology, 2016,
23 (2): 238 —239.

(1] 24,5 3PS F FRAFMHAREK L LE
AIF[]]. ks R KA 4T ,2009,38(2) ;132 - 136.
Qiao Weiling, Li Jie, Ye Maochang, et al. Discussion on

the Application of the Claus Sulfur Recovery with Oxygen



(12]

[13]

[14]

[15

[

[16]

[17]

[18]

#38% #3M

OIL & GAS GATHERING, TRANSPORTATION AND TREATMENT |[BISfiizSIME

Enrichment Technology [ J]. Chemical Engineering of Oil &

Gas, 2009, 38 (2>- 132 - 136.
FHE AT, RAL RARAENEBIKAFIEFT
AedbEIRiT[]]. s R RA M T ,2013,42(5) 447
456.

Wang Shijian, Ran Wenfu, Chen Fenghua. Discuss on the
Energy-Saving Measures of Low-Load Operation of Natural
Gas Purification Device [ J].
Gas, 2013, 42 (5) . 447 —456.
M, E ELRK AR ARBT TILK B A
[J]. = k4847 ,2008(3) .1 —4.

Su Junlin, Pan Liang, Zhu Changming. Research Status and

Chemical Engineering of Oil &

Development of Oxygen-Enriched Combustion Technology
[J]. Industrial Boiler, 2008 (3): 1 -

&I B ?i@ﬁ%ﬁﬂilﬁﬁﬁﬁﬁ%ﬁiﬁfﬁ)ﬂ [1]. &
5 X REAMAT,2016,45(2) .1 -

Chen Gengliang. Development and Application of Oxygen-
enriched Sulfur Recovery Process [J]. Chemical Engineering of
0il & Gas, 2016, 45 (2):1-

AR B, 657 AL T o o
li‘@ ,2002,21(8) ;572 - 575.

Xu Guanghua, Liu Yuqing. Technology of Rich Oxygen in
Sulfur (I
Engineering Process, 2002, 21 (8) . 572 —575.
WZE,AMT,E A E AR S]]
KRR A5 £%,2019,37(5) :50 —54.

Pu Yuanyang, Zhou Mingyu, Wang Fei,

FAFEAK[I]. A&

Recovery  Unit Chemical Industry and

et al. Design of

Aerobic Combustion Test Platform [ J]. Natural Gas and
0il, 2019, 37 (5) . 50 —54.
F Ok, REA, LB R AR
1999(3) ;43 —44.

Huang Fei,

2H[T]. 2 AR,

Lin Xiangdogn, You Guoying. Oxygen Enriched
Combustion Analysis [ J]. Information on Electric Power,
1999 (3): 43 —44.

%)X SR AR S R R B [ M. bR AR T
Ak h pr AL, 2009 ;234 —235.

Liu Rong, Liu Wenbin.

Gas Combustion and Combustion

[19]

[20]

[21]

[22]

[23]

Device [ M ]. Beijing: China Machine Press, 2009 234 —
235.

A RAII. L IR R ART L P IRBE B 6 R
AE[]]. BwE R AA 4T ,2003,32(1) ;22 - 25.

Gong Jianhua, Zhu Likai. The Temperature Control of
[J].
Engineering of Oil & Gas, 2003, 21 (1) 22 -25.

& XA L AR, E T MR F IR R
BEDR T ZAERRABAT R A[)]. &bl R KA
I1,2016,45(5) .11 —16.

Combustion Furnace in Claus Process Chemical

Cao Wenquan, Han Xiaolan, Zhou Jiawei, et al.
Application of Sulfur Recovery Technology in Natural Gas
Purification Plant by Conventional Claus Un-Conventional
Divided Flow Method [ J].
Gas, 2016, 45 (5): 11 - 16.

LRk, M, ERIR,F. GAEMR KRR BAREDK
Fay 22 R FIRF[J]. LRI ,2013,42(7) :83 —86.

Ma Yongbo, Liu Wei, Wang Dongging, et al. A Discussing

Chemical Engineering of Oil &

About Major Influencing Total Sulfur Recovery of High-sulfur
Natural Gas Purification Plant [ J]. Shandong Chemical
Industry, 2013, 42 (7). 83 —86.
BER, D R, AR, F RARAAT ARETE KA
RASBIA IR F A G R HEE[T]. Bbs X
&40 1,2018,47(6) .12 - 17.
Wen Chongrong, Ma Xiao, Yuan Zuojian, et al. Generation
and Control Measures of Organic Sulfur in Sulfur Recovery
and Tail Gas Treatment Process in Natural Gas Purification
Plant [J]. 2018, 47
(6):12-17.
F 3 B R FAR,
A e s A RALT]. B
(1):32-37.
Wu Litao,

Chemical Engineering of Oil & Gas,

Fow T AR T E AR

LG XK A4 1,2019,48
Liao Xiaodong, Huang Jingang, et al.
Improvement and Optimization of Sulfur Recovery Process
and Catalyst in a Refinery [ J]. Chemical Engineering of Oil
& Gas, 2019, 48 (1): 32 -37.

33



