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Abstract: In natural gas purification plants, the wastewater produced by resin regeneration in the
amine purification unit ( APU) of the tail gas oxidation process contains a large amount of organic amines
and sulfates, and has poor biodegradability. This paper took the tail gas oxidation process wastewater as the
subject of the study to carry out research on the integrated process, and formed a complete set of tail gas
waste water treatment process of “pretreatment — reverse osmosis desalination — electrodialysis membrane
concentration and separation — combined oxidative degradation — evaporative crystallization”. After the
above treatment process, followed by the biochemical treatment, the COD of the produced water was
reduced to 81.5 mg /L, the ammonia nitrogen concentration was less than 1 mg /L., and the sodium sulfate
concentration was reduced to 0. 23 g /L, meeting the requirements of the discharge standard. The research
results can provide technical guidance for future engineering design.
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Tab.1 Water quality of sour water & APU waste liquid

el APU JE fi 7K
pH 8. 74 <2.00
H 5% /(mS - em ') 35.01 14.29
COD /(mg - L") 525 ~1 500 88
A /(mg- L") 3. 60 1. 06
MA /(mg-L7") 150. 6 1.8
W /(mg - L") 22 200. 0 2937.6
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Tab.2 Water quality requirement

GB 8978—1996 GB /T 31962—2015
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HOhRHE) —Z  JKIEAK FARE) B 9%

BRREA /(mg L ™) — 2 000
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SR /(mg L") 15 —
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TE  FRORART TEOR AN K B R AR e BE /N T 250 mg /L, 1647 T BTG5 7K
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Reverse osmosis enrichment experimental equipment
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Fig.2 Electrocatalytic oxidation experimental equipment
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Fig.3 Electrodialysis experimental apparatus
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Fig.4 Schematic diagram of biochemical

oxidation experimental apparatus

2.3 RESETRIKIE
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WARREEGAH) 10. 3 £, Na, SO, #2635 97%
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Fig.5 Concentration changes of Na,SO, at different recovery rates
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Fig.6 Distribution of Na,SO, on concentrated water side

and fresh water side at 85% recovery rates
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Fig.7 Changes of COD at different recovery rates of reverse osmosis
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fresh water side at 85% recovery rate
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Fig.9 Change of Na,SO, concentration in primary /secondary electrodialysis chamber
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Fig. 10  Change of COD in primary /secondary electrodialysis concentration chamber
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Fig. 11  Influence of different reaction times on

electrocatalytic oxidation
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Tab.3  Comparison of biodegradability before and after electrocatalytic

oxidation
coD/ BOD / BOD :
A
e (mg:L™") (mg-L™") COD
APU B 525 27.6 0. 05
HL AR AL A K 346 52.8 0.15
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Fig. 12 COD change of the whole process

12 W ALY S AR B oK,
HMIERY RB 7 777K COD  81.5 mg /L, COD £ FRAIKF|
87% , Zeat H AR Ak, T LS BE g5 48 A1 HE K K I
COD F546 —HEbRHE
2.6.2 FAEBRBERILL

ARG % % A AR A R T2 R A A A BR AR, W
13,

801
701

60t
=
&0 50
)
= 40t
¥ 3oL
=
& 20t

10
0
FUK Bk B wBhr st 2 B
K ok Mok Rk Rk Pk
HURE A
B 13 £RELEIZERRETHE

Fig. 13 Ammonia nitrogen concentration changes
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