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Table 1 Characterigticsof the drilling wastewater
p (COD) p(s9 p(T p (DS P (NHzN)
P /(mg-L™ Y /(mg-L™ Y / (mg-L°Y /(mg-L™ Y / (mg-L"°Y INTU ( )
8.7 4300 3260 13238 9978 7.6 4230 450
:COD ;TS ;SS ;DS
1.2 COD ,
1.2.1 , 100 mL 4 COD ,
250 mL ,
300r/ min , , 94.8 %, , COD
30s , 30s ,
: 60r/ mn,  3min : : : ( 30
2h CoD p (COD) min) ,
1.2.2 ,
: : 3 :
COD , ; ,
1.2.3 HO ,Fe**
, 100 mL 250 mL COD
3001/ min , (PFC, 10 %) ,
, : : w(PFC) 10mL-L*'
(cob) , PFC
5 2.1.2 pH pH
2.1 pH pH
2.1.1
1.1.2 4 , pH PFC pH
, , COD PFC w(PFC) 10mL-L "'
(D COD pH ,
100 , , pH 7.5
90 } 8.5 ( 2 pH ,COD ,
§ 80 [ pH ’
* | —=— WM '
TR, PR
—~— BSEALE , ,
50
405 5 10 15 20 25 30 pH 8.1, pH :
RSN ENE /(mL/L) ' pH
. oD 2.1.3 PAM (PAM)
Fg.1 Hfect of coagulant typeson COD remova ’
4 , ,COD , PFC

PAM



%6 , 40 mL ,
ot : p (COD)
[ , , ,COD
2 20 60
R ool kPa ,COD (
=
S sst 4) ,  60kPa
0.14
86
40f 4012
8372 s 6 7 8 9 10 {010 &
pH L 301 Q
2 1008 &
2 pH COoD g 20+ 4 0.06 E
Fig.2 Efect of pH on COD remova S | !
w(PFC) 10 tof - copzme |V
—— BUEE 1 0.02
mL-L°t PAM , w R
(PAM) COD ( 3) % 20 30 40 s0 60 70 8 90
, FEJ1/kPa
,COD w (PAM) . W
-1
(PAM) 10mL-L°' ,COD 4 oD
; w (PAM) ,COD Fig.4 Hfect of pressure on permeat and COD removal
, w(PAM) 10mL-L"* 2.2.2 60 kPa
9 , COD
) 50
95 |
§ min p (COD)
& |
B COD :
a
8 1 1
93 {
N S ,  CcoD
P amm ey gomin coD 48.7%,
,COD
3 PAM COoD , ( 5)
Fg.3 Hfect of PAM addition on COD remova 3h
, : 50
PFC ,w(PFC) 10mL-L° ', PAM 45|
o1 £ g0t
,w(PAM) 10mL-L ' pH % il
4300mg-L 1! 202mg-L "t 95.3% 3 25t
2- 2 20!— 1 i L i L 1
2.2.1 PFC IYs 50 55 60 65 70 75 80
4388 o8] /min
) 5 COD
Fg.5 Hfect of sparation time on COD removal
1 SS’
SS

19.8 39.6 59.4  79.2kPa



.22 2005
, , p (COD) gL * 2 ,KG87  KG50
110mg-L "%, , , COoD 73.5%
, , 62.1%, p (COD) 53.5mg-L !
76.6mg-L ! ,KCG87 COoD
2.3 KG 50
2.3.1 2.2 , 75
’ 70 k /“‘\v
B L
[5] ’ ’ % 65
4 § 60 ~=— KC-50
- KC-87
7 55 -
R l ! 50 vl 1 - A A i - 1 A i & &
w ( ) 2g-L 0 20 40 60 80 e 120
5% B R [R]/min
( ) 1 L
2 , (KC87 KG 5 .
50) COD 63.3% 54.0%, Fig.6 Hfect of adorption time on COD remova
(KG40 KC16A) 20
, 75
£ 70
' g 65
KG87 KGC50 # 0
8 554
2 COD 50
Table 2 Hfect of activated carbon typeson COD remova 45 L . S "
1 2 3 4 5 6
p(cob)  p(coD) cob WEVERAR B/ (2/L)
/mg-L?t /mg- Lt | %
KC-40 ( ) 202 178 11.9 7 COD
KC16A ( ) 202 1714 151 Fig.7 Hfect of activated carbon amount on COD removal
KC-87 ( ) 202 74.1 63.3
7 . w(KG87)
KC-50 ( ) 202 93 54 1 1
1.5¢g-L° , p (COD) 81mg-L ™ ~,
2.3.2 PFC (100mg-L™* ) ,
, KG87  KC50 , ,  Kcs7
( o) , COoD ,
KG 50 0.5h 2.3.4 pH ,
,KG-87 , 1h pH ,
KC 50 , ( ),
,KG-87 COD KG 50 ,
2.3.3 a2
(1h,0.5min) , KG87 KG50 pH | KCG87
( 7 2 ,w(KG87) 3g-L° 1t 1h;
,COD , , KG 50 ,w(KG50) 2g-L°*',
0.5h( 8)
, KC 87 w (KG KG 50 , pH ,COD
87) 3g-L ‘' ,KG-50 w(KG50) 2 , pH=7



90 KC50, , KC87
—=— KC-50
S sof —e— KC-87 ,PFC
" pH 6.0, KC-87 pH
% 70t
H 5.5, : : pH
8 60 B 1
50 1 1 L. S S L
2 3 4 5 6 7 8 .
oH pH , KC-87
8 pH coD , : pH
Fig.8 Hfect of pH on COD removal 1h,w(KG87) 3gL*!
2.4 PFC - KC-87
66.7%; KC87 , pH
,COD PFC KG-87 ,
, pH=5.5 75.3%,
p (CoD) 202mg-L "+ 49.8 3 PEC
-1
mg- L KG-87 , CoD
pH PH : (s9
: CoD (T9 (DS (NHs)
1.8% 4.6%, , pH COD ,
KG87 COD ,
3 PFC KC87
Table 3 Experimenta resultsfrom the treatment processes combining PFC coagulant with KC 87 activated carbon
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Sudy on solubility of propyl p-hydroxybenzoate in
supercritical CO. with cosol vent

JIN Junrsu XU Jing-nian ZHANG Ze'ting L1 Ying
(College of Chemicd Engineering, Beijing Universty of Chemicd Technology , Beijing 100029 , China)

Abgtract: The slubility of propyl p-hydroxybenzoate was measured in the supercriticd CO, at temperature
308. 15 K and pressuresfrom 8. 0 to 23. 0 M Pa by usng a flow-type phase equilibrium gpparatus with pure and
mixed colvents, such as acetone and cyclohexane + acetone (molar ratio 1 1) at the mole fractions of 0. 01
0.04. The cosolvent efect was analyzed. The measured olubilitiesin SCCO, with cosolvents were correlated
by the expanded liquid model. And the result indicates that the estimated value is well fitted with the observed
and the average absol ute relative deviation is 3. 01 %.
Key words: propyl p-hydroxybenzoate; solubility ; supercritica CO;; cosolvent ; expanded liquid model
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Treatment of drilling wastewater from oil field by coagulation
combining with membrane separation and activated car bon adsor ption

L1 Xiurjin GORAN Naser KANGJiali LI Rongping
(College of Chemicad Engineering ,Beijing Universty of Chemicd Technology , Beijing 100029 , China)

Abstract : The drilling wastewater from oil field was treated through chemical coagulation combining with menr
brane sparation and activated carbon adsorption. Four kindsof coagulants, one membrane and four typesof ac-
tivated carbons were investigated. Poly ferric chloride (PFC) wasfound to be the best one among the four coag-
ulants, and the COD removal eficiency was 95. 3 % when PFC of 100mL-L ~* and PAM of 10mL-L ~* were
added without pH adjustment. The wastewater pretreated by PFC wasfurther treated by a membrane and acti-
vated carbons, regectively. It wasfound that the activated carbon as the second treatment process achieved an
expected result , while the membrane separation did not. The activated carbon powder KC-87 reached maximum
COD removad efficiency of 75.3 % when KCG 87 of 3g was added to 1L wastewater ater 1 h adorption. With
the combined treatment by PFC coagulation and KC-87 adorption at the optimal conditions, the total COD re-
mova eficiency reached 97.4 %, and the treated wastewater reached the first-class level of the Integrated
Wagtewater Discharge Standard.
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