28 1 Vol.28 No.1
2008 2 MEMBRANE SCIENCE AND TECHNOLOGY Feb. 2008
:1007 - 8924(2008) 01 - 0077 - 04
1 2 3 4 1
l ) 1 l
(1. , 150090 ; 2. , 100022 ;
3. , 200092 ; 4. , 266033)
/ /
: , ,DOC
21.4% 33.4%,UVs 14. 2 % 28.0%, 0.1
NTU, 2um 10 /mL; ,
: TU991 DA
’ 1
, 1.1
. 1.
(1] ,
: ( 5 m’/ h).
, , (45%5) r/ min;
, 12 m'h, (0.8 1.2
S HEiC
o [ it il
B e i
[4.5]
MnO; , [jf L
[6] / “
) JE K k%
/
A— ; B— ; C—
) / /
Fg.1 How diagram of pilot studies
: 2006 - 03- 07; : 2007 - 04 - 23

(1978-) ,

. sunlihuashd @163. com




. 78 . 28
mm) . 0.10 MPa,
PLC , 120 min 2 , DOC
21.4 %; (0.1,0.2 mg/
1.2 L), ; 0.3 0.5
mg/ L , , 31.0% 33.4%.
, 1. 35 50
1 o 7R ? 140
22500 A Tk [ e e S
Table 1 Main parameters of the membrane 2 20 gEi g;, 2 2 § g 30;
&0 % oLl 7 3
215 eI T N T 20 &
310 a1 U Y BN 7 7
s b a1 AR A AN 1 )
= gN U Y g 10
205 aN AR Y BN 7
/ Da 80 000 ¢ (E% O} s Ojl L
I mm 0.9 C(F MR )/(mgL)
/ mm 1.5 ?A—JFUk ; E3— Mk B — Rk ; —e—ZBRR (%)
[ m? 48
2 DOC
1.3 Fg.2 Removd dfidency of DOC by potassum permanganate
2 3 : :
2 L
Table 2 Average characterigtics of Songhua River water ,
[71.
INTU 55.4 80.7 ,
pH 7.2 7.5
/ 14 17
1 UV254 )
DOC/ (mg-L ™ ") 2.2 3.0
UVass/cm™* 0.198 0.211 '
1.4 3 )
HACH - 2100AN ; UV s4 ,
HACH - PCX2000;DOC TOC - Vpn 0.3 mg/L , UVosy 14.2 %
;UV254 752 - 28. 0%; UV254
0.25 50
20 1 % 140 <o
2 - 0.20 % i
£015 1 7 130 3¢
2.1 30,10 A Al S
= N N
/ , 0.05 %§ Al
62.5 75.7NTU, 0,5, 0.00 Al PN Z3 11
0.1 02 03 04 05
10 ,15 ,20 mg/ L , 15.6 ,10 5 , ()(Emﬁzw )/(mg-[[')

7.2,4.9,6.4NTU,
15 mg/L . :

2.1.1
(DOC)

PA—JEK ; B — ok ; mm—p 7k ; —x —EBRE (%)

3 UVsq
Fig.3 Remova dficiency of UV by

potass um permanganate



1 / .79 .
UV 54 ,
; (2
, 7504 m) , 5,6
2.1.2
1 5 H
81, 20 000 /100mL 300 / 100 mL ;
4 ) , , 130 190 /
0.05 0.09NTU, 100 mL.
0.2NTU, 6 0.3 mg/L,
100 60 % 10 20 m , 50U m
o 10 0;
Z , 2 5um 2 000 /100mL 200 /
= 100mL ,10 204 m 20 /100mL .
=01
0001 02 03 ()'.4 0.5 10
SRR AR )/(mg- L7 TE -
- e S A \Z 10
4 = L
Fig.4 Remova dficiency of turbidity =10 ¢
by potass at = ,
Y potasstim permanganste sk 0 0.1 02 03 04 05
! C( l';:jflﬁ;ﬁigl] )/ (mg-L. "
’ m—J5K: B—EH 7K
! 5

) / /
2.1.3
[9]_
(10 20p m) (8
10M m) (4 5um)
J 994-2008 China Acade ournal Electro u

Fg.5 Removd eficiency of particulate by potassum

permanganate

107
10°
10
10°
10'
10"
10"

R /(10 mL )

6

m—/5K -

5~10 10~20 20~50 50~750
EUTE Y A AT

g— K

Fg.6 Particulate remova of different sze range

p://www.cnki.



- 80 - 28
, 2u'm 100 /mL
' [10] 3
, 1) / /
24 m 50 /mL ,DOC 21.4%
/ / 33.4% ,UV s, 14.2% 28.0 %:;
: 2um 10 /mL, 2) / /
, 0.1
NTU, 2Um 10 /mL;
2.2 3) / /
, 4) / /
: 20 :
7
~ 100 [1] ’ , . UF
g 807 [3]. ,2003,29(7) :32 - 34.
é 60 [2] Wiesner M R, Sethi S. Performance and cost moddirg of
Q 40 ultrafiltration[J]. J Amer Wat Wor Asoc, 1992, 83(9) :
g{ 207 97 - 103.
050 3% so 70 9 110 [3] Deiitt EC, Ducdlier F, Cote P et al. Hfectsof natural
ff 8] /min organic matter and the raw water matrix on the rgection of
omyL:c—0.1mgl: —0.2mglL: atrazine by pressure - driven membranes[J]. Wat Res,
x—0.3mgL: * —0.4mglL: °—0.5mgL 1998, 32(9) :2563 - 2568.
7 [4] , , .
Fig.7 Hfect of potasium permanganate on membrane flux (7. 1998, 14(5) :9- 11.
[5] Sukenik M J, Tdtch A B, WachsA W. Hfect of oxidants
7 , (120 on microdga flocculation[J]. Water Research, 1987, 21
min) , , 91.4 L/ (m* h) (5) :533 - 539.
59.5L/ (m? h) , 34.9%:; 0.1 mg/L [6] USEPA. Alternative disnfectants and oxidants guidance
, 24.6 %: , manual[M]. EPA815- R- 99 - 014. Washington D C:
, 0.4mg/L 1999.
20.1 %. [7] Park Y K,LeeCH,Lee SH ,et al. Combination of coag-
ulation and ultrdfiltration for advanced water treatment
[J]. Desdination, 2002, 145(6) :237 - 245.
(8] [M]. : :
! 2001.
! [o] L [M].
( , 1992.
) ) ) [10] Chevdlie M W, Norton W D. Examining relationships
between particle counts and giardia, cryptosporidium ,and
, / / turbidity[J]. J Amer Wat Wor Asoc, 1992, 84(12) :

54 - 60.
( 85 )



Utrasound assisted - cleaning polyvinylidene - fluoride
ultrafiltration membrane and scale inhibiting

JIN Wei , WANG Bin, GUO Wei, L U Xiaoping
(Ingtitute of Sonochemical Engineering, Nanjing University of Technology , Nanjing 210009 , China)

Abstract : The efect of ultrasound on the breakage of membrane module wasinvestigated at fixed ultraonic in-
tendtiesof 1 700 W/ m? and 2 700 W/ m? of 40 kHz. The effects of dipping time, assisted ultrasonic cleaning
and scale inhibiting were a9 examined. The results show that flux improvement was 19. 2 % or 71 % without
or with ultrasound treatment regectively , when the optimum dipping time was 6 h. Ultraound enhances the
flux and restrainsfouling. The initid flux of water was 48.6 L/ (m?- h) . After ultréfiltration and restraini ng
membrane fouling for 180 minutes, the flux reduced to 37.26 L/ (m?- h) , which was 67.4 %of theinitia flux
when there was no ultrasound and aeration; with power intensities of 270 W/ m? ,600 W/ m? and aeration ,the
fluxes reached 43.16 L/ (m? h) and 45.36 L/ (m?- h) , which were 89.7 % and 94 % of theinitiad one, repec
tively. These resultswere better than those without ultrasonic. Resultsa = confirm that different ultrasound i
tendties could lead to differencesof scale inhibiting; a higher intendty can give better cleaning results.
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Pilot study of potassium per manganate enhancing Songhua
River water treatment by coagulation/ sand
filtration/ ultrafiltration process

SUN Lihua®, L1 Xing®, XIA Shengji®, L UMou*, LI Guibai®
(1. School of Munidpd & Environmenta Engineering, Harbin Ingitute of Techrology , Harbin 150090, China;
2. School of Architecture & Civil Engineering, Beijing Univerdty of Technology , Beijing 100022, China;
3. School of Environmental Science & Engineering, Tongji Universty , Shanghai 200092, China;
4. Shool of Environmenta & Municipd Engineering, Qingdeo Technologicd Universty , Qingdeo 266033, China)

Abgtract : The efectiveness of enhancing Songhua River pollutants remova and its subsequent effects on menr
brane permeability are investigated for potassum permanganate on coagulation/ sand filtration/ ultréfiltration
through pilot studies. The experimenta results show that potasium permanganate can enhance pollutants re-
mova , increassing DOC remova from 21.4 % to 33.4 % and UV s, removal from 14.2 % to 28.0 %; turbidity
of membrane effluent isbelow 0.1 N TU ; particulate bigger than 2u mislittle than 10 counts mL ; additionaly ,
potass um permanganate effectively improve membrane permeability , staying the decline and increasng memr
brane flux.
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