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Study on mercury distribution in different natural gas treatment plants

ZHANG Ling-xuan, JIANG Hong™ , ZHANG Lei
(College of Petroleum Engineering, Southwest Petroleum University, Chengdu 610500, China)

Abstract: Taking the natural gas treatment plants in three high mercury-containing gas fields as study objects, the
VMGSim software is used to simulate the mercury distributions on the hydrocarbon water dewpoint control device, the
triethylene glycol dehydration device and the activated MDEA decarburization device.The results show that glycols have
certain absorption on mercury, different glycols have the different absorption effects. Ethylene glycol can make a certain
collection of mercury, triethylene glycol absorbs weakly mercury in mercury-containing natural gas, whereas the MDEA
solution has a strong adsorption on mercury.The provision of mercury removal units is the fundamental measure for natural
gas treatment plants to control mercury pollution. If the mercury content in natural gas is high (>50 ug-m™), the
mercury removal scheme under moisture gas status is usually employed for different natural gas treatment plants.
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TIPS 3 | PR B RO R R RS
AEFRRIAR R 500%10° m*/d, i £ B2 U4y
M 80% , A T PR UE SRS IS B IR L K& )
TE G &1 3°C LA b, B2 Jae vk iR 428 T 2B 8 1Y 1
B 1 300 kg/h SNH, JURHSURBE Ry 40°C, )
11,8 MPa, JFURMT A B L3R 1, BV R &
500 pg/m’,
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E38BE 1 H

1 BRKESEHEEERSER(TE) %
4 N, €0, ( C, C, iC,  nC,
BEIRAYEL 0.726  0.532 95.963 2.091 0.239 0.057 0.064
Ay iCs  nCs Ce C, Cg  0.018 0.0098
FEIRSYEE 0.031  0.023 0.038 0.054 0.0495 0.018 0.0098
04y Cy C, Cs C, €5 Cg HO
BEIRSEL 0.0044 0.0022 0.0009 0.0004 0.0002 0.0001 0.092
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A1 RAFEREFZEENREE
F2 BRABREHEETIEYRREE
PSS 27 JERHS S TR NZES MEG & MEG %0  #AR TR FESEm 15K

L/ C 40 29.3 43.5 50 40 50 45 50
J£71/MPa 11.9 7.95 0.3 1. 69 1.39 0.15 0.5 0.12
FE/RFi/ (kmol -h™') 8682. 55 8654. 61 10. 41 38. 54 31.13 0.03 9.68 7.33
B/ (kg-h™) 146642 145213 209. 03 1431. 43 1297. 56 0. 65 1080. 8 132.17
R/ (goh™h) 107 37.5 2.8 60 0.033 0.079 6.8 60
SRR JE 500 pg/m’>  180.54 pg/m> 11.2 mg/m*>  64.87 pg/L 0.044 pg/L 109.7 mg/m*>  29.27 pe/L 341.06 pe/L
1.3 BKEREHEERD HIFE AL R K R A R P B OR A AT REE AN T
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(1) R R B AR &, ik 500 wg/m*, 22
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R S MEG ~ MEG  [NZE PR
- BRI e VAR ¢ A AT ) v
(e (kg-h™) (kgh™) (kgsh™) (gh™) b7 (g-h™")

1200 0. 107 0. 04 0.0562 0.0234 2.93 0.0724

R/

1300 0.107  0.0376 0. 06 0.03 2.78 0.0786
1400 0.107  0.0348 0.0632 0.0453 2.65 0.0848
1500 0.107  0.0323 0.0661 0.0611 2.52  0.091

1600 0. 107 0.03 0.0687  0.08 2.4 0.0974
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T I KB B K S AR A i R AR S . 2k
REFAERITTRIMR S (FET Co, ) Kk
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B TG R IR K (KR < -30°C) DA
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KR AL ik B AL A 120x10° m'/d,
JEEVSUE 12 5.7 MPa, i 15°C, IR L
4, FBURE R 920 pg/m’

#4 & MDEA BifEBEXRASSRAR(TE) %
HiK C, C, Cs CO, N,
JEE IR 43 B 61.99 111 0. 90 30. 00 6. 00
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*5 HEIMDEA i IZEEYRKREE
FEYR JERHR HTAE L (A MDEA ¥ MDEA % INZES AP TS
W/ 15 26 83.8 75 83.4 65.9
JEJ1/kPa 5700 5550 5650 50 1900 50
JEE R ikt / (kmol -h™!) 2085. 21 1455. 98 16719. 26 16041. 26 21.56 703. 98
B/ (kg-h™) 53280. 8 26050. 95 545910. 64 517499. 5 612.15 28362. 44
K/ (kg-h™") 0. 046 0. 002204 0. 1006 0. 05685 0. 000302 0. 04346
R 920 pg/m’ 63 ng/m’ 230. 4 pg/L 123. 8 pe/L 584.7 pg/m’ 2572.3 pg/m’
T RIS 20°C, 101. 325 kPa briil R,
2.3 &4 MDEA Biffk BR 5 T HE 3.1 =HEfKEBEMEIE

R 1G 18 MDEA LAk T. 25 () VMGSim 5145
PAGEH ] LK T 1L MDEA B R5SE B b i1 oK 3 A
FRIEANT

(1) RV PR S /AR &, ik 920 pg/m’, 4
1k MDEA Jii 85 5 (4 12 8 1L SOK &% &4 63.073
pe/m’ R K0R T RE, T UL MDEA #9806 K B
A AR5 Y R A

(2) B & W B R T, K oK & R 7E N
R INZERTROR M 14 51 584. 78 pg/m’,

(3) 7E IR AR E /Y9 MDEA 54 400 F, KR
KM MDEA & W i i, 76 P AR IS < b s
RS REIA2572.29 pg/m’,
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] N A e b B IR 4 8 TEG K 3
BOBRARRIT FELME 8 &, Wik E
TEG Ji 7K %€ &, o4 %6 & 4b 3 JLA S 500 x 10°
m®/d, KK 550x10* m*/d, JEEISE K 9.5
MPa, i & 40°C , JFUBFS AL L2 6, R R IR

180 pg/m’,
®o6 =HEBKEERMSAR(TE) %
Wy N, €O, He C C, C, iC,

BERVEC 0.582 0.691 0.0069 98.073 0.5314 0.042 0.0067
Moy
EEJRAYHL 0.010  0.0036 0.0038 0.0044 0.0272 0.0065 0.0031
A3
FEIRAYEL 0.0018 0.0022 0.0027 0.0007 0.0014
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x7 ZHEHRKIZEIEMRRESE

FEYR JERHR M TR SHEEE R NZER SH AR AP TS
R/ C 40 40.2 44.8 191.5 93
JEF1/kPa 9500 9450 9490 495 30 10
JEE R i H/ (kmol -h™!) 8688. 75 8668. 18 61. 62 2.17 51.05 18.41
R R/ (kg-h™) 142951. 88 142594 7715. 48 37.88 7521.31 320.79
Rt/ (kg-h™") 0.0375 0. 03738 7.9x107° 4.9%x107° 0 7.3x107°
R 180 pg/m? 179. 67 pg/m? 11.22 pg/L 941.8 pg/m’ 0 165.2 pg/m’

TR IIHE 20°C,101. 325 kPa bRt Tk,
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(2) = HEEE RS R MTHR G, & Wb 6L
HORTEINZERE T R R, R BUNZERE S B iy
SR IA 941. 8 pg/m’,
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(1) B8 7K #8 o5 8 il %€ B JFORH SR & & 500
g/ m’ 2R AT AN R B R R 180. 54 pg/m’,
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(3) {fi b MDEA Ji i 2% B 5B 0R & & 920

pg/m’ 1B AL R K & N 63.073 pg/m’, AT UL
MDEA ¥V R H A AR 3 04 W B A A, T 8 s TR 2%
RS AR A R T MDEA & % R 1%

(4) B9 W, He" 1£ 25°C F 78 B P () 15 i 1
<1 mg/L,HgCl, 7£ 25°C F 7 BE i (9 1 fft & > 501
mg/L" o H B AT E N AMETARIBEE X R ICE 1%
SR o /0 (A — 2B F 9T 0T
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FRUEBEHT I LA SRR 1 5R & bl T R A B
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AT AORBRBH T SR B i B TR 1Y BRAE
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