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Strategy for efficient operation on the backwash waste
treatment in membrane filtration water treatment plant
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Abstract : Membrane backwashing waste shows seasonally different characteristics and it has bad settleability differently
from general backwashing waste in water treatment plant. When chemicals was injected to membrane backwashing waste, the
settleability was better than chemicals was not injected, However, when settled lower sludge was not discharged, flowing sludge
continuously was concentrated over a certain surface and floatation penomena occurred according to flowing velocity, When
the lower sludge was discharged continuously in the thickener to prevent floatation penomena of turbidity materials, the depth of
sludge surface was the least and the settleability increased.
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Fig. 1. Schematic diagram of the Lab-scale sludge thickener of
continuous system,



ISSN (Print) 1225-7672
ISSN (Online) 2287-822X

Journal of Korean Society of Water and Wastewater Vol. 28, No. 4, pp. 479-489, August, 2014

=
=2z 280 10 ~ 15 cm [HE o2 A

S = JEE FEHX s JEE
AR sttt I8l =20+ tap—waters
o

w

#u g

al _T]_J'tl-

=

3.1 ofoiz} MBS0 S otEFele Bt
oyl 3L o] 8st= GRS "roat

AN E2] Jar—testE A Y3}t PACI W

LAS, 183l polyacrylamide® &4 F<¢

H7HE 6l vlel 2rges 43 5

S v e 2 Agekglct. Table 12 9hofa}
A z7|ete fijv] A" oFEE9 SHA

4 EHxAE YEH Aol

o}zl Table 19] ZAEL &3} Jar—testE

o

i
o

Table 1, Jar-test experimental condition according to the floc-
culants of G water treatment plant

flocculant Dosage of the flocculant (mg/L) | Mix. Time
Inor- | PACI 10 | 20 | 30 | 40 | 60 -Draft-
o — Blank 250 rpm
ganic | LAS 10 | 20 | 30 | 40 | 60
(30 sec)
-Detention-
Organic | Poly-| 0.25 [0.5]|1.0|25|5.0(7.5 60rpm
(5 min)
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(a) Concentration of backwashing waste according to the
dosage of PACI.
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Fig. 2. Concentration of backwashing waste of G water treat-

ment plant according to the dosage of inorganic polymer
flocculant,
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Table 2, Turbidity removal efficiency of G water treatment plant according to the dosage of flocculant (unit :

%)

Dosage(mg/L) Time(min) Blank 10 20 30 40 60
after stirring 0.00 80.69 67.22 55.50 70.33 77.94
PACI 30 62.68 95.86 92.82 92.78 93.21 94.62
60 70.57 97.46 96.29 95.62 96.77 96.58

Inorganic

after stirring 0.00 78.15 86.48 89.13 93.92 96.71
LAS 30 58.85 93.62 95.06 96.48 97.51 98.18
60 65.84 90.11 97.51 97.78 98.30 99.10

Dosage(mg/L) Time(min) 0.25 0.5 1.0 2.5 5.0 7.5
Organic Poly- after stirring 94.62 96.42 94.27 92.83 90.68 88.89

(a) Non-dosage of the polyacrylamide

(b) Dosage of the polyacrylamide

Fig. 3. Settleability assessment of backwashing waste in membrane filtration process according to the injection of polyacrylamide,
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(¢) Membrane filtration backwashing waste according to
the injection of LAS.
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(d) Membrane filtration backwashing waste according to
the injection of Polyacylamide,

Fig. 4. Isoconcentration curves of surface loading rate according to residence time after the injection of flocculant,
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Q = Flow
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Table 3, Surface loading rate and suspended solid removal ef-
ficiency of membrane filtration backwashing waste
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Table 4, Surface loading rate and suspended solid removal ef-
ficiency according to the injection of flocculant

s [a}] Surface [b] SS removal C()efﬁme?lt of
time(min) loading rate(m?®/ ficiency (%) correlation
ime(min m? - day) efficiency(% bl = x * [a]

8 180.0 40.2

11 130.9 48.3

14 102.9 61.4

- -0.36

16 90.0 65.5 R? = 0.9589

19 75.8 72.9

23 62.6 79.5

29 49.7 85.1

[a] Surface | [b] SS | Coefficient
Residence | loading | removal | of correla-
Flocculant ) . - .
time(min) | rate(m®/ | efficien- tion
m?’ - day) | cy(%) | [bl=xXl[al
13 110.8 88.0 0
PACI 18 80.0 93.9 R* =
Inor- 30 48.0 97.4 0.9753
ganic 10 144.0 87.2 0.11
LAS 18 80.0 93.8 R* =
29 49.7 976 | 09976
o 8 180.0 77.0 o1
ganic Poly- 18 80.0 79.5 R? =
58 24.8 85.1 0.9618
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Table 5, Settleability assessment by the no-handling of mem-
brane filtration backwashing waste used to continuous
Lab-scale thickener (unit : %)

S/p G water treatment plant
Time(min) High Middle Under
0 85.5 75.5 68.0
10 57.0 41.8 37.8
20 29.5 26.3 25.8
30 423 23.0 23,5
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(a) Floatation phenomenon of membrane filtration back-
washing waste by no-handling.

(b) Floatation phenomenon of aggregation of membrane
filtration backwashing waste according to the injection of
polyacrylamide.

Fig. 6. Continuous Lab-scale thickener test of membrane filtration backwashing waste according to the non-flocculant or injection of

polyacrylamide,
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Table 6, Settleability assessment by the injection of polyacryl-
amide of membrane filtration backwashing waste used
to continuous Lab-scale thickener (unit : %)

s/p G water treatment plant
Time(min) High Middle Under
0 98.2 98.2 97.7
10 87.0 76.7 64.2
20 74.7 69.2 58.2
30 72.2 69.7 57.0
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| Outlet : 380 ml
v

Fig. 7. The minimize of sludge interface depth of thickener,
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40 NTUOIA ZolH JHEA dx}, 0+
oAl 5.8 ~ 12.8 NTU, 105 A¥} & 17.2
~ 24 9 NTU, 208 A1} 5 28.2 ~ 29.7
NTU, 30804 23.1 ~ 30.6 NTUZ ¥
Foll ok o] Bt A 0= YET

3. WAE HREHAS shA g 5%
¥ A9 A%HoR sEzd 999 &
G407t QYA ol ol WA FUfL
of wrel HAF@Ao] M E ik, §7]
A3 7RI polyacrylamided I3 2t
ot jE4 BB A BEHEE AS
SRS Aol oF 95% o] o] e

i AARES Bl W, 102 5 65 ~
85%, 20-& ¥ 58 ~ 75%, 30+ £ 57
T2%7fA| B A A f-go] "ol H

4. 2ol ANES GUSHA ) §

1B
=2

=4 =
A% &7 A o7t Aasig oy
A Egol P HEEUAE o

W5hR] oFokS wjoll =7} 5.8 NTUO| X
23.1NTUR ZA &5t A= th=
Al Azro] Zakgtol whel w52 A B
=7} 2.8 NTUOA| 5.7 NTUR ¢Fg A ¢l
Wi Aegrt 7Hs e Ao & vl
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