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Emergency Drinking Water Treatment against Petroleum
Accidental Water Pollution
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Abstract : The existing forms of petroleum and the occurrence states of oil particulates under accidental
water pollution by petroleum were analyzed as starting points. The removal effects of coagulation
sedimentation and powdered activated carbon adsorption were studied. The results stated that the floating
oil was the main existingformin the water when oil spilt. Adsorbed oil s which accounted for above 60 % of
the total oils deserved more attention under accidental water pollution by petroleum. The maximum mass
concentration that could be treated by existing common process was 0. 13 mg L. The fast adsorption time
of powdered activated carbon adsorption to petroleum was about 10 minutes. When adding 30 mg L
powdered activated carbon, the maximum mass concentration that can be treated was 2 1-2 6 mg L.
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Table 1 Exigting forms of petroleum under different
mass concentration
1
mg- L) ! 1% 1%
9 (mg- L%
11
10 0. 148 85 2 14. 8
' 30 0. 216 92 8 7.2
' 5 4 0. 259 95. 2 48
20 140NTU ,pH 78 81, 14 79 . 95 7 43
20 01 26mgL.

12 1 , 85 2%
ZR4-6 :L SHZ-300 95 7% , ( )
U-2600 :HACH2100P ( 14. 8 %) ,

;M P220 225 meterspH
13 ) )
, 1lh, 1h.
10 cm , 22
, 2h
400r /min 1min,
150,100 ,50 r /min 5 min,
30 min pH ,
(GB 5749 —2006) ,
0.3mgL, '
(@B 3838 —2002)
0.05mg L, , 0.05mg L 2.
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2
Table 2 Occurrence states of oil particulates under different turbidity of raw water
NTU 24. 3 49. 1 76. 3 102 4
0.4 08 1.2 1.6 04 08 1.2 1.6 0.4 0.8 1.2 1.6 0.4 0.8 1.2 1.6
[mg- L %)
1% 60.3 61.1 61.7 61.8 63.7 64.7 65.4 65.6 66.5 68.2 69.7 70.5 70.2 71.3 72.1 73.0
1% 39.7 38.9 38.3 38.2 36.3 35.3 34.6 34.4 33.5 31.8 30.3 29.5 29.8 28.7 27.9 27.0
2 y ]l
27% 39 7% , 23
( 60 %) ; , 0
(243 102 3NTU) , 11I0NTU , 15 20 ,
(60.3% 73 0%). (PAC) )
' , 10mg L ,
, 3.
3
Table 3 Removal effects of coagulation-sedimentation on petroleum removal
NTU mg- L™ 1) 0 10 0 13 021 0. 63 121 1 84
i(mg- L°Y) 0. 098 0. 127 0. 206 0. 618 1 188 1 807
1% 21 20 21 19 18 18
30 3 (mg- L% 0. 040 0. 051 0. 092 0. 239 0. 453 0. 684
1% 60. 5 60 7 60. 9 62 1 62 6 62 8
56. 4 mg- L1 0. 039 0. 050 0. 082 0. 219 0. 407 0. 620
1% 61 1 60 8 60. 8 65 3 66 4 66 3
86. 6 mg- L") 0. 034 0. 043 0. 069 0. 195 0. 365 0. 550
1% 66. 4 66. 9 67. 3 69. 1 69. 8 70. 1
106. 1 mg- L% 0. 031 0. 040 0. 063 0. 169 0. 317 0. 477
1% 68 7 68 9 70. 2 731 73 8 741
3 , 241
18% ,
2 1%, ; 20mg L ;
(303 106 1NTU) , ) )
60.5% 74 1% 22 1.
1 l L
60 % , , , )
, 3
) 10 min,
Q13mgL, 75 %, 30 min
24 99 % ,

[4]
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30,20,15,5min ; 5
2.0 —— &7 0.40 mg/L : 6,7
1.6 % —— &7 0.80 mg/L 6,11 min
12 —i— &7 1.20 mg/L ) . ,

—— & 1.60 mg/L
—¥— &ih 2.00mg/L

Tk A A R R IR B/ (mg- L)

0.4 , ,
0.0 L . ' N , )
0 10 20 30 40 50 60
t/min '

Fig.1 Adsorption of petroeum by powdered !
activated car bon )

242
) 30 min '
’ ’ (5]
) 2.
100 (
= » ) 1]
<98
¥ —e— il 0.5 mg/L ’
&k 97
1+ —8— 5 1.0mg/L 100
E 9%
a —&— &l 1.5 mg/L 90
95 —i— &{ 2.0 mg/L § 80
” 10 20 3IO 4IO SIO 60 g 70 —— &7h0.5 mg/L
o /(mg-L™) W | W &imlsme/L
2 i 50 - —h— &{12.0 mg/L
Fig.2 Influence of powered activated car bon 40 ' ! L L L L
dosage on petroleum removal 1 2 3 4 5 6 7 8
g on pet Belm A
2 , , 3
95 % , Fig.3 Influence of powered activated carbon dosing
: 10 mg L 30 mg L , point on petroleum removal
L L} 1 (
, 50mgL 30 min) ;
99 % . , ’
, 6 min
) 244
243
. , ) 55 60NTU, 15 ,
56. 6 NTU , 15 , 10 mg L,
10mg L, 30mg L, 30mg L, 16 min. 1:
16 min, 30 min ; 2:

, 3 ( 1 4 6 min ) 4.
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Table 4 Maximum petroleum concentration treatment
test by powered activated car bon

1 104 165 211 235 260
/(mg- L™ %)

1 0.021 0.034 0. 045 0. 051 0. 056
/(mg- L™ 1)
1% 980 979 979 97.8 97.8
2 0.033 0.041 0. 049 0. 066 0. 078
/(mg- L™ 1)
1% 96.8 97.5 97.7 972 97.0

2 35mg L,
0.051 mg L, 97. 8 %;
211mgL ,

0.049mg L , 97. 7 %.

, 60 % . ,

0.13mg L ,

10 min,
99 % ;

30 min
30mgL

23mgL, '
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