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Technical Economy Analysis for the Complexation Extraction
Process Treating Phenolic Wastewater

Dai Youyuan Sun Wei Cai Wei Yang Yiyan Qu Fuping
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Abstract Included in this paper is an analysis from apoint of view of technical economy for the
phenolic wastewater treated by complexation extraction process. Some equations between in—
vestment or net present value (NPV) and water quantity and concentration are built. T he re—
sults show that both index of investment and NPV are sensitive to the water quantity, but not
the concentration for the complexation extraction process without phenol recovery;for the pro-
cess with phenol recovery, NPV is sensitive to the water quantity and concentration and there is
an equilibrium concentration of profit and loss of 1000mg/ L, when the concentration is larger
than 1000m g/ L, the complexation extraction process becomes a profit project.

Keywords complexation extraction process, phenolic wastewater, technical economy, invest—
ment, net present value, concentration of profit and loss, critical concentration.

. 10%-15%
[ NaOH % #

[2]

_, BRI

Bl
131

[4]

1
(net present value, NPV), NPV
1
#* (The National Key Science and
) T echnology Project during the Ninth Fiveyear Plan Peri-

od)
53,
s : 1997-12-05

s s



)

.NPV
n 1
NPV = Zo(cl— Co) 1+ 1) (1)
, 1 9i ”
t , Ci— Co ¢
3
(
)4 ;
3.1 1:
i 8Q ] 0.5
D [11(1,1/(+ ud) (2)
. UC ud
(m/ h) , QH-1
30m/h, 1 1, u
i 15m/h; Q (m”/h)
3.2 2:
_ 4 d + c ] 03
b [ T we + wa) (3)
B Q(‘ Qd
(m’/h), Qu .
30m/h, 3 1,
uc= 30x 3/4= 22.5m/h, ui= 30x 1/4=7.5m/
l’l, Qr: 3Qd: 30
3.3 3:
ap pu -0.5
w= 0.637 A (4)
Ue ud
6(1—(B+E(p= u(l- ¥ =u (5
0.5
_0_ €uo
dp= 0. 92[Apg] [ udﬁ (6)
a= 669d, (7)
kd = 17 9Dd/ dp (8)

-0.43 - 0.58
ke = 0.725[‘13%‘)(] [pi}] w(l- @

11, L
Kou_ k(:

mkd

(HTU)C(‘ = ch/(Kuna)

NrtlnE
1- I/E

H= (HTU)«(NTU)«
(4)—(13)

(NTU)w =

s s
( 228m°/m’);d,,
(m); De,
( 0.96x 10" °m*/s); Du,
( 0.91x 10 °m’/¢); E,

(9)
(10)
(1)
(12)
(13)

(mz/ m3) 5 ap,

mud u) ; H , (m);Hr,
(m); (HTU ).,
(m); ke, (m/s);
da, (m/s); Koc,
(m/s); m, (
50); N, : (NTU) o,
5 uo, (m/s);us, (m/s);E»
( 93%); p., (
1000kg/m’) ; Pu, ( 838kg/m’);0,
( 1.12N/m); pe, (
1. OPa/ s) ; ud, ( 2.12Pa/s); ¥
(H—(13) ,
3.4 4:
25% —35%,
.9 ; )
) 10—15min ,
1.5—2.0m ,
2m.
3.5 5:
4 ;

40

2/ 10000,



19

8
/t, ( ) 2 130
/t, 6 /t (73 7%)
3.6 6: NPV I '4‘__/:;/'_*
(1) no 10a, i *—/:;./"“'y"
12%, cr 0, -
.Co 0 . 1—10 - . -
- BHHEI%
4 3
41 0 ¢ 0
Q ¢ o — ]
800 g _‘mu\'\_
—*—Q=120vd ps _,600
EFFEE 2
Il-é _20000 1000 2000 3000 4000 5000
§ ¢/mgL!
4 NPV Q ¢
0 1000 2000 3000 4000 5000 4 , ,
Clmg L NPV .0 ¢ NPV
2 0 ¢ ’
2 ’ O y = 1.8328x 10 °%°Q - 3.5580%x 10 °cQ -
1.5222Q - 1.5369% 10" °¢*+ 3.1574x 10 ¢
’ - 7.0979 R = 0.9999 (15)
y= L 091800‘705162‘874% 107 4 (14) (15) ’ NPV
R = 0.9971 0 , c
(14) , Q Q= 500t/ d, c= 500mg/ L ,
. ¢ Q= . NPV - 777 . Q
500t/ d, c= 500mg/ L , , c + 20%,
100. 84 , 0 5 .
+ 20%, 3 5 , .
3 , , Q NPV @ . ¢
. e ¢ 4.3 0 ¢ NPV
, , ¢ 6
1000—2000m ¢/ L, \ 6 , .50
¢ .0 NPV ¢ 1000mg/ L ,
) Q NPV 0, NPV ,
42 Q ¢ NPV c 1000mg/L

NPV , ,Q , NPV



3 9
-600 “200__ NPV
NPV
(Ji ) 4b A 3 m)
AL ~700.
e T
-900 W
20 o e 1o 20 -20 -10 ) 10 20
/% HEE/%
> NPV 7 NPV
8000 900
IR 6000 EpIRE 2
g 4000
R 2000 s
piiag
0
2000
0 1000 2000 3000 4000 5000 300
c/mgL! 20 -10 0 10 20
ZHE/%
6 NPV Q ¢
8 NPV
;¢ 1000mg/1. . NPV )
,Q NPV, ’ ¢ o ¢
; , Q
c
1000mg/ L. )
(2 ; NPV
y= - 1.8328x 10 °Qc— 1.4697Q - 7.4586 ¢ ¢ NPV NPV
x 10" %c— 15.8693 R = 0.9999 (16) Q ’ ¢
(16) : NPV @ : Q NPV
c . Q1= 500t/d, c1
= 500mg/L. Q2= 500t/d, 2= 1500mg/ L (3) , NPV Q
c 2 s ,
) ) NPV - s c 1000mg/ L. c
296.2 612.7 , Q ¢ 1000mg/L NPV . Q . NPV ;
+ 20%, 7 c 1000mg/L.  , NPV , Q )
8 NPV . , 0 c
7 8 s , NPV
NPV Q ¢ ,0 ¢
2 Q0 Npv ! :
, 1983: 1—25
2 King C J- Handbook of separation process technology-
New York: John Wiley & Sons, 1987: 760—774
5 3 .
1995, 16(2) : 35—38
4 ,1992: 43—54

(D Q ¢




