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Abstract

content of organic matter and large fluctuation of water quality and water quantity, a combined process of

In view of the characteristics of low turbidity, high content of scale-forming ions, high

flocculation sedimentation, fiber filter, ultrafiltration, reverse osmosis was applied to treat salt-containing
wastewater in a petrochemical plant. The effluent reached the water supply standard in Water Quality
Standard of Water Supply and Drainage in Petrochemical Industry (SH 3099 —2000 ), thus realizing the
whole process of closed treatment of water supply for production. The operation showed that the process

had the characteristics of small footprint, low operating cost and stable treatment effect, which could be

used to treat salt-containing wastewater in petrochemical plant.
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Tab.1 Design influent quality
m H Hevsk Wk |RTHIEK

Ca®*/( mg- L") 420.02 | 265.88 | 334.39
Mg®*/( mg- L") 216.62 | 140.12 | 174.12
Na*/( mg- L") 372.4 329.6 | 348.6
K*/( mg-L™") 168.60 | 82.00 | 120.49

Cl™/( mg- L") 615 504 553
S0,>"/( mg- L") 623.1 634.4 | 629.4

NO; /(mg - L7") 63 76 70
HCO; /(mg + L") 894.58 | 842.08 | 865.41
AR (L caleo3 i)/ | 309 | 240 | 280

(mg - L)
R (L CaEO T g6 1380 | 1196
(mg - L)

TDS/(mg + L") 3 304 2840 | 3046
Si0,/(mg + L") 58.8 103.6 83.7

COD/(mg - L") 47 23 34
BOD,/(mg - L™") 11 0 4.89
NH, -N/(mg - L") 1.2 5.2 3.4
B Fe/(mg - L") 0.2 0.4 0.3
HhEE/NTU 50.6 47.2 48.7

BT KK 2 Rk B CA Ak T 45 7K HE7k K
FibRifE) (SH 3099—2000 ) Y 45 7K 5 i, M i <3
NTU,pH { )y 6.5 ~8.5,COD,, <2 mg/L,Cl" <20
mg/L,TDS<70 mg/L,
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Fig.1  Flow chart of salt wastewater treatment process
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Tab.2  Design removal efficiency for main treatment process

. |cop,,/| T™DS/ | Cl-/
T H {ﬁﬁ/ (mg- |(mg+ |(mg- | pH{H
L—l) L—l) L—l)
VREETLIEML | <20 | <20 | 3046 | 553 |6.5~8.5
ety | <5 <10 | 3046 | 553 |6.5~8.5
e E | <0.1 | <5 3046 | 553 |6.5~8.5
RBERE| 0 0 <70 | <20 [6.5~8.5
3 T HAWETERAK
O  WEITH

KA IR 25, 1 R, A RO A
150 m* ,HRT 2 50 min, ¥#5 98K FBEHE, %
BAFE2 A1) LEHE A 180 m’/h, 72
b 150 kPa, T K 15 kW,

Q IREHITE RS

K29 o AL A S W, 12 4%, 554K 6
K PR R F(LxWxH) A 1.3mx1.9 mx5.0m,
HRT > 30 min; 225Eh 2 4%, B454K 1 4%, s RT
(LxWxH)} 1.0 mx4.0mx5.0 m,HRT >4 10
min; PLVEMR FHRHE DUVE, 2 A%, B4R 1 4%, A%
RFP(LxWxH) 4.0 mx4.0 mx5.0 m, %A F
FHAHE N 2 mm/s, BHE N =I0LNM L, AR N 25
mm, JEEES 0.4 mm, K 1 m, SO ZEEM  TTTE
b 25 R FH b B VR R - 4 ), PN RE IR SR BR B IS
SRR T I U T TR B, 8 AR A e A =T
AL 10% Gl E AL FREIRN 0. 1% RN BENK
W, REGTER2 A1 L&) BEHEN9
L/h, 38R 1.2 MPa, Zh &5 0. 25 kW, 25T
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HEAE2A( %), BHRERN22 L/h, HBH
1.2 MPa, Jj3%%7 0.25 kW,

@ HYgLERS

YRR 2 6 (1 H 1 &) , LERSEEHREN
2 700 mm, it F 8 175 m*/h, SR R A 4
UERL, PERHE R S 1.5 m, 3K i 8 R 30
m/h, S BEJRI R 72 h, SR HASOKECS RO, Sk iR
JEH 50 L/(m® - s), EHIKIEHRE RN 3 ~5
L/(m® «s), FRZKPEHRER 6 ~10 L/ (m® - s),

AUEAS KR 2 5 (5 RUEKEILH, 1T H 1
) G T AR 175 m’/h, 24 400 kPa, D5
37 kWo RUERML R =B R KM, 2 &5 (1 H 1
) G KN 1030 Nm'/h (H IR ) , KUK A
58.5 kPa, Ij% % 30 kW,

FEIE RS 2 £, /KRN 87.5 m'/h, HUE
20 372, ABUEMEAFRFLIE N 0.03 wm, A B 5%
AR 77 m® . FERRUESE B AT I B R SIRA
i, 2 o A 2R B A T ) (10% YR SR
W) o REATRE2 (1L H L&) AEHEHN
22 L/h,#FE R 1.2 MPa, %4 0.25 kW, #BiER
PkE2 6 A1 %), AT E N 200 m’/h,
T4 200 kPa, Ij%H 22 kW,

& RBERSG

RBIBERG2 £, EFKEN55.5 m*/h, &
ERBIBRGEYI N —HPIEE,10 5 HEF, BB B
6 I [R5 7 IR A 2, g S A A% AR
37T m’, RGEFEKEN 65% o IR NN EZHRE
DE2E( %), G HEN 8 m'/h, #HfH
1.25 MPa, U)ok 45 kW, 75 38 8 %6 B 1 i i
EIEF AR A A, 8 A8 50 b 20 28 $on iR
(30% LRV ) I 5 (10% VA7 R S AM P W)
BHIR 71 (100% A AL R SR IA W) « BRITHEIE 2 £ (1
A1#) , 88 E N9 L/h, /8 1.2 MPa, P %
0.37 kW, BJFFITERE2 G(1LH1 %), 185
TR 25 L/h, 572K 1.2 MPa, D)4 0. 37 kW,
PRt EE 2 60 1 &), BEHEN4.S
L/h, #8524 1.2 MPa, Jj3% 5 0. 37 kW,
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TRBETLIE M i S TR BRE 571 A 22 558511 A i 245 4 3 DL
TEM A AL FRACRE B s PERIME T . R GESBREK
MUEE Dy 50 NTU, B SR EER , IREEFI BN <
3 mg/L I, M 7K et il 3 R B 5 45 o g 49 A i
/N IRBERIINZ 0 3 me/L i, TR BEDUHE ith N A 2
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FUMZGEE <1 mg/L I, H 7K B2 Bl 25 R 05 79 i 245
A3 TR ) s ZREEFFI N 2540 1 mg/ L I, 7 IR BE
DLV M A R ALAE T 3R 5 10T, B 3 1 4 b
JZ MK MUEEAERFAE 18 NTU 7 Ay, U HE 7K L £
1, WOER Bl o

258 7 R R L 2 TR BER S 3
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Tab.3  Turbidity of influent and effluent for fiber filter
NTU

IKEE PEIK MR HHK ik B

1 18.4 3.4

2 16.8 2.3

3 17.3 2.5

4 19.2 3.6

5 17.2 2.4

6 18.6 3.0

7 19.2 3.5

8 17.7 2.4

9 18.1 2.8

10 16.3 2.1

11 16.9 2.5

12 17.5 2.9
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Yt pEAR T 2014 45 A 5 HE 7k, 24t
4 d (I, 2 YT DR AS KB R E .

Yt g AR R E BT e, ARG UK, K E
2K 100% FffiatT.
4.3 BiEMERXSIET

HEUE RS T 2014 4F 5 H 10 H #4780, W4
2R Rl , K pH (M 8.0 245, T K 25 ~ 30
C 7 K B3 5 55 L/ (m? - h) R4 it 58
izt e Gead 7 KAk, B s 1 oK ph B
.

PR (R R | K AR LR 4
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Tab.5 Turbidity of influent and effluent for ultrafiltration

NTU

KA HEIK MR H 7Kk

1 3.4 0.031

2 2.3 0.023

3 2.5 0.026

4 3.6 0.036

5 2.4 0.021

6 3.0 0.029

7 3.5 0.032

8 2.4 0.021

9 2.8 0.025

10 2.1 0.019

11 2.5 0.020

12 2.9 0.027

4.4 REBWAXSIET
PR f B i KR IR S
x5 RizEHKKR
Tab.5 Effluent quality of RO
KEE | TDS/(mg « L") [ C1™/(mg - L™") pH &

1 30.5 5.57 6.56
2 34.4 5.05 6.59
3 32.9 5.84 6.51
4 33.2 5.58 6.50
5 34.3 5.30 6.50
6 34.7 5.03 6.62
7 33.9 5.62 6.60
8 33.5 5.68 6.60
9 32.7 5.97 6.59
10 35.9 6.08 6.52
11 36.6 5.91 6.57
12 36.3 5.88 6.51

RBBEZRGET 2014 4£ 5 7 18 H k479860, W
SRR EA T PR R VA kK pH {ETE 6.5 ~
7.5 2 18], i JE R A A Ok K R A R R A
(ORP){H7E — 180 mV ~ + 180 mV 2 [a], BHIG F
2yl 5 mg/L, PRk IE B 16.67 L/(m’® - h),
2233 10 d PR, R G B KK R RS E , Ir 280347
A CATME T4 K HEZK K BibrifE) (SH 3099—2000 )
457K AR o

TG 1 fof B2 KIS 1T B R X RGBT
T o ARG HLIGS PR AL FRAUR IR 6, 45 HoT I AR
RENB I AR . RGBT & AT
BT 25K HEZK K B bR o) (SH 3099—2000 ) 1 45 7K
Frife

#6 TEMESBTRFRERNE

Tab.6 Actual removal efficiency for main treatment units

. COD,,/ | TDS/ | Cl~/
ERE| W/ (mg * (mg : (mg : pH {E
NTU i = -

L™ | L) | L)
TREEULIEM | <18 <20 |3046 | 553 |6.5~8.5
etk | <4 <10 |3046 | 553 |6.5~8.5
HBIEREE <0.05| <5 3046 | 553 |6.5~8.5
RBiEKE| 0 0 <40 | <10 |6.5~8.5

5 FHLiEiTmA

TR R R 660 J7 6, HIEB T4
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