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Fig. 1 Treatment process of methanol wastewater in No.1 gas production plant
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Table 1 Test results of water sample pollution characteristics

B . \/i)
R WEY B wuk® sk 2R R E T SRB/  TGB/ 1B/

h/
(mgL") % (mgL") (mgL") (mgL") (mgL') (mgL? ek (~mL™) (mL™) (mLT)

KB B pH

(mm-a™')

EKEEK W 625 AREH 130 160 KK 5.0 775 2.1 0.054 0 0 2.5%10°
UIRERE L . .

ok W 609 ARl 122 150 Kb 0 398 1.8 0.049 0 0 0
XUERL T

Wtk GHY o

e A 508 Rkt 118 110 KAl 0 77 15 0.023 0 0 0
LS ", ) .

ok W 574 AR 1140 170 KA 0 135 1.6 0.037  0.6x10° 2.5x10 0
ABEK W 555 KK 050 0 30 EN A 0 65 1.4 0.081 0 0.6x10° 0
SY/T5329- Eﬁg 5@: <0.1 *g RELR RER <1.0 <1.0 <5.0 <0.076 <10 <1000 <1000
2012 kK 3k

H: SY/T 5329-201248 P32 LB #E R <0.01 um’ )2 A9 KK B 7

®2 KEBFHIEMER

Table 2 Detection results of ion composition in water sample mg-L™
IKHE cr NO;  so” HCO;  Na' K Mg?* Ca* Sr? Ba** WAL
T5IKHEK 94 641 52 11 361 17945 589 1721 19800 3612 185  154910.16
TURERE 1K 76987 50 8 318 15180 487 1456 18024 3155 1922  126398.79
MRk RE AR 7K 79 626 48 13 363 16714 544 1449 18569 3550 1720  130736.50
Huphdi ik 77715 59 7 322 15438 612 1416 17157 3217 1997 127 966.85
VIS 74543 56 9 94 15387 543 1427 17439 3458 198  122151.61

HEIAR KR, AREW 2 P2 B E R <0.01 pm’ M JZ /Y B 20K
R X SR AT R B Y R R R R, SRR LR 3. AR 3T, AR IR )

FE R AAE, YRI5 2 A x3 EMERSH (RESH)
ek R B RCRE A, K A B, Table 3  Analysis of composition of scale

) 7N 9 /:: - 9‘ ( f t- %
T2 A A BB A 5 K S B B 1% mass fraction)
SRR IR Y 5 IR R T L FeOH), €0, sicCo,
PR, 5k P HCOSA fif 2 1 COY, O 15 LR 78.32 9.50 12.18
Ca? 1 BB 5 U 3 FE TR Y 7.19 91.53 1.28

T Ak PR ORE 22 2 g A FA A UOR U5 B B AR A T T L R R OKOK BN SR bR B A, i
BT A BEARCR 22 B SE R N 2R R A RIS KA A, AR BEXESE R BiAb ML AR P, 2550
NGB, AR A SGRIR G s S S RIS 0] B2 B0 I () R TR IS 8] 06, 3t il 24 77
SRS, AL B AR 22 BU ] pH 3R 550 . SAAER . JCHL SRR . A PLENEE
FNE, 4 Ff 2700 RN 28, R 25 FEAN [ 24 7510 22 8] F-9 0 24 [ B e 1) X6F &k B AR A 52 i 1)

1R 5 73 B A0 22 2 X P A Y T AR R K PP e B2 g 9 S UL, T RSOGO
SEBCRZRE N R EEA . BB R b, BB TE K OB K B e B O BORE AR R R A
10%~20%, A% T BT ZRK I 209%~50%, T BOKS 18 3 A9 B L 7K 0 R o - 7 R ok JBE 0 A1 9l 3T 8
OFERORAEZE s KSR REMAE IR ™ B, 2 ORI 555 5 100 05 B A 40 1SS RE T, B T o fEEORS 188 325 1)
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FR i 24 i) s B 1) % A BRASCR B SE AR o 3 RIS ey, AR i 24K, DUREE R, HLBR
BRACR 25 M T F AR BRI RL R T 60 s I, AR A SRR, DURREEE D, HERERAOCR &, Wi,
pH 38 5 75 55 28 A6 0] o 24 8] B i 18] R T 60 s, S8 AL K2 W I [) 2 30 mine 75 /K IR BEAL B # v,
ALY A AR AT e IR, I, 25 H JC ML 8L BESR) AT AL BE R I, R 25 P 2R AR A A
JRCIS T) 0 24 6] 8 R ) L 390 e ) A5 U415 2 i () ) B 7 30 s DL IR, i ) T R RO, BR AR
] ) B KT 60 s B, TR RE, Z AT L E
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v N NN Ak A
A AT B0 0 25 0 B ) 30-60's, W 460 600 850 oo
s 450 1 100 300 3.0 100
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Table 5 Dosing process of methanol wastewater pretreatment

pHIE I SRR TOHLEREER A HLBIEER i)

BB SN Als  BREERNVINEl/s  TRERTA]/s

pIENELRINEIR izl a) i) /s
PeAbHT 15 15 30 0 0
id= 30 30 60 =60 30~60

1.6 HEEETZHE

A T2RASFMT, ERUERS TSI P R R AT T, S8 B B s 7K i 35 0 B 40
TR B 90 AT R ISR, AR T K T A A B R [R], SR ORI B B IR R I K
TR 10%~20% I, SEES TR B HITE 50 °C LLT 5 15 7K 1) F T i 40 B0 20%0~50% B, 338 IR
JE SR BT 5O [ B A A B AR W, DR RIS AR OE R AL BTRE T, DT ORI RS 1R S T
PR ™ Sk B i 2K
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2 IRBITHR

TSR — R AN R . T B K BOAL BSCR A T W A, T B R e s AT
T, P WEERUE AR, AR BE S K B R IR EOR, BARERBUON IR LA

D) B A% A IRES B B AR LR, WG KA PR B s 17 P AR

5 i e i iR bR o B X . e =

2) A B BRI E AR, BRI IR %o TEHARPRENEEETHR
FE95% Lh b, SCHL T LA IR (%:2 6)o Table 6 Operation effect of methanol recovery equipment after

3) 4b B K B R e B T 0.05%, 7K process optimization
FiRp g iibn, Al R FHEIBBER< - ORKHEE  RANEE B
0.01 pm? i J2 i [l 15 B3R (3 7). ' R Bk B EU%

4 P T LAE B 201748 3 ASEHELL 2070610 2889 06.12 000
o, WOEETSKATLA REGEIS AT B R 000 280 0557 001
. BOET LSHEHT, EA 0 diE—k, 070 276 534 003
R ABMER; BT LM, g 079s 2 12 oo1
@ /?;E%\XHE , *ﬁ{%% /ﬁ);ﬁ j‘j 150~180 d, jtjtm/J\ 2017-05-10 26.32 95.69 0.00
TE‘ T EI/‘J ﬁ{p}—r{/ﬁ% 2017-05-25 25.49 96.08 0.02

5) {jﬁ’fjﬁiziﬁﬁfﬁ , ﬂ%f%’i%i%]ﬁ R i%fﬁéf': 2017-06-10 24.35 95.03 0.01
S VS R, RS kb 20170628 256 721 000
BALERR KK B A ik, 200T0re e 0652 oo!
ﬂ@%@@?%%ﬁﬁﬁﬁ 5%10° I, 2017-07-25 24.44 97.19 0.00

*71 LZMHELEBEKEKESFE

Table 7 Water quality characteristics of the treated wastewater after process optimization

Bk Bifedn/ BIF itz it/ SR ik SRB/ TGB/ FB/

H pH (mg-L™) (mg-L™") (mg-L™)  HEH/um  (mg-L™) #/(mm-a") mL)  (mLl)  (mL)
2017-03-10 6.85 0.3 HA 0.4 0.08 0 0.039 0 0 0
2017-04-10 6.36 0.2 A 0.5 0.06 0 0.045 0 0.6 0
2017-05-10  6.17 0.2 ARAGH 0.6 0.07 0 0.046 0 2.5 0
2017-06-10 6.59 0.3 A 0.5 0.07 0 0.061 0 6.0 0
2017-07-10  7.12 0.2 AA 0.5 0.06 0 0.051 0 2.5 0
2017-07-25 6.43 0.3 ER 0.6 0.05 0 0.057 0 10 0
SY/T 5329- ﬂe% KRR PR <1.0 <1.0 <5.0 <0.076 <10 <1000 <1000

2012 K

TE: SY/T 5329-201248 P25 B B E <0.01 pm’ )2 19 TR AR Bidebs o
3 g

D) R ) P BTG K A B B A7 A TUAL BRGNS B, g T A Gl - B ds K ROk
ZKFRY PRV J 0 R 25 [ AT, 3 88 [ TS BT 4 BRI B AR S R AR i T ]
WA b PR 7KK BN B AR

2) HEE 75 K AL BHASCR B4 52 ) F B 75 K A AL BRAGCR o 8 UL BRACR AN 4, ORI B 0 B ACR
B ROCREAR,  FF I 1] g 30 L A B /A I B AN RE 96 K [l 3 b o 5K, TRk, 7 Jon o 9 Ak B 48 AR 4
UK, PRIE AL BEACR KA
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Operation optimization of methanol wastewater treatment equipment in

gas field

LYU Lei’, MA Tiangi, ZHANG Shuxia, LI Hui, DONG Chenxi, WANG Dandan

Research Institute of Shaanxi Yanchang Petroleum (Group) Co.Ltd., Xi" an 710000, China
*Corresponding author, E-mail: Ivguolei925@163.com

Abstract There are several problems such as the serious fouling on the exchanger or the tray of distillation
column, low methanol recovery rate and the unqualified water after treatment in methanol wastewater treatment
station of No.l Gas Production Plant of Yanchang Oilfield. Through the analysis of water quality, scaling and
process, the poor effects of pretreatment and separation of distillation column were determined as the main
causes of these problems. After optimizing the dosage of pretreatment chemicals, dosing process and methanol
recovery process, the methanol wastewater treatment equipment could maintain the sustainable and stable
operation, and the pretreatment effect of methanol wastewater was improved, the scaling degree of heat
exchanger/distillation column tray was reduced, and the methanol recovery rate increased. The treated water
quality was stable, and the oil content, suspended solid content and median particle size of suspension could
meet the standard, and the recharge requirements of ground with average air permeability less than <0.01 pm®.
Keywords methanol wastewater in gas field; pretreatment; treatment equipment; process optimization
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