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Operating Characteristics and Fouling Characterlstlcs of a RO Membrane
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Abstract; Thé reverse osmosis (RO) process is of great” ﬁgn-rf’?ance for the desalination and reclamation of dyeing wastewater.
Howévet foulmg of RO membranes has been a severe prob]em and key limiting factor in the widespread application of the RO process.
The opera{ing characteristics and fouling characteristics of a RO membrane system for desalination of dyeing wastewater were
investigalted in an industrial park in Guangdong Province. The results showed that the COD and turbidity of RO influent after ozone
oxidation-sand filtration-ultrafiltration ( UF) processes were 12. 4 mg-L™" and <1 NTU, respectively, with a stable desalination rate of
the RO system of around 98% . The COD and turbidity of the RO effluent were 0. 7 mg-L~" and 0. 12 NTU, respectively. However,
after 3 years of operation, the pressure drop across the membrane reached 0. 6 MPa, and the permeate flux decreased to 120 m* -h ™",
which could not be restored to its original flux by chemical cleaning. The organic and inorganic matter occupied (53.5 £0.2)% and
(46.5 £0.2)% of the deposits on the RO membrane, respectively, suggesting both organic and inorganic fouling were the main
problems for the RO membrane. Si, Al, and Ca were major inorganic elements on the RO membrane. Large amounts of Si, Al, and
organic matter deposited on the RO membrane were dissolved easily by alkaline (NaOH) solution than acid (HCI) solution.

Key words : dyeing wastewater; RO process; system performance; membrane fouling; membrane autopsy
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Table 1 ~ Technical parameters of the UF and RO membranes applied in the desalination system
2 UF RO
JEERE 5 F AR 205 (PVDF) Hhi2s 27 4t i 05 I R B 5
B BGE /L (m® -h) 25 20.6
1R/ % 90 70
L2 HEAhifER 1.2.2 7534 RO JBERAE

1.2.1 JKFEREE

£ RO BiEE R G LB E RO #E/K 5 RO 77K
PAASSRAE R, (0 AR (O B IR B K FE 1 L, FEDK
WAL ENE P SEEG . 0,45 wm JEE (Millipore, 32
) i U8 R KRR B B R ) . AT A, LU
J IZKAEARAE T 4°CvKF Y, 7E 24 h NI E 7K BT 48
b, VADoK S AL, JESERAE 1 ARRIKAE, DA
BT AR AR K T A RZ ).

RO RGC E L1517 3 a, WEHIFRES K
RO ER G — STk, 1B RO RIS 38 R
SIRTIIIESE X 4. 7R R4 RO BREAE fhal, #iff RO
e F—w kiR e gsEfr 202 A, |
FE2 A H A T2 U8 SRR RO BEAETR
TR, 7 RIS [0 52 56 2 -S04 T B A1) 52 56
1.2.3 RO BETHE 53 YA IR

Shy B G b i S PR ERTREE RO BTG A TE ML 5



534 RIS ENRBOK B BN R GLs T

fie S s i e 2251

AHL ST, ol S A8 (NaOH ) | #hi2 (HC)
54K (UPW) X 3 Fia iz i 542 H RO JEETHITS
Y. FATHETE 3 A 10 em x 10 em RO i, 343
ST 1 LAY 1 mol-L™" NaOH A% . 1 mol L™
HCLEW S UPW ' Sy T 15 RO BT 535 4
T2 M RIRE, K RO B A IR BN E T 25°C R
WIS, H8YR% 2 h. I HCL 8 NaOH ¥ RO
FEER pH P75 R 7.0 £0.2 J&, 43 0M450. 45 pm JE
JEE (Millipore, 2 1138, EFCUERLA RO B,
JERARATAE 4°C VKA .
1.3 Kybemimik

NREE AR RO B TE IR Y, e)m & T
110°CHEAH 5 550°C S if g R E, FREX 550°C 4
PRk BRI E R, b RO BE ALY & =,
i 2k 550°c et B Y I,
RO A N &
1.4 RO fsm4n @fréﬁz

T 75% SRR BOH R BB R, 2 em
x2 em RO BT BIHUTRY) , W% TR EE S8 higs
W (PBS) ", WRHENR G, AR AT B TR R R

FIH R2A ij?%ﬁ( Sigma-Aldrich, & ) V—fﬂifr%[ﬁ_;

/ztuﬂﬂ [l EPHG#?% PR AR x" f,
o AT | S S

/ﬁﬁ’q’: iﬁmf}%(DOCMﬁﬁﬁ TOC:5000A 4 Wx

(z%&é EMK){')WIE_ 1E 254 nmiﬂﬁﬁ&fﬁﬁ( Vass) |

o Y UV 2401Pc UV-NS 25 0] 0L o3t e i fr( 5
B, EIZI-‘WIXE {07 55 SD-9012 @f“ﬁﬁﬁ’

30 100
(a) ROEAK ik FE

1B

—o— AP

SR 0.48

R {E: 0.51

T i 0.62
n=125

10 | %

)

20

BER%

DA

o ]
W

0.4 0.6 0.8 1.
RO BENTU

NN

0
0

ALCHED M. JEHLIC R 5T B Varian VISTA-
MPX HLJBE 5 55 B IR & 565 {X (ICP-OES,

) | PerkinElmer ELAN DCR-e H 8 & %5 55 1
PRIFIEAL (ICP-MS, [ ) 5 Metrohm 761 (A%
(IC, Fit)

2 HFREITE

2.1 RO #EKAKFE M

ThEE BB R K TR AR S AR . D K
(IR 0.74 ~2.67 NTU, H—E W ikshite. &
UF BT 2505, RO #E7K R EE < 1 NTU, ~F3#41{E
70.48 NTU, 40/ 2(a) fiizn. UF FALEE T2 %F 7K
TR TR A S A A LA A IR ) S PR
W T RO R Gt KK SR (MUE < 1
NTU).

RO JE7K i P AL (DOM) 72 51 & RO, i
TSR B RLE 2 £ RO #EK coD HeER 2.0 ~
28.8 mg-L7 Pl kB R, F WY N 124
mg-L™" ﬂnlzwﬁﬁr RO #EK CODAEE, B 15
AT RO /%%ﬁbk COD ¥ i AU HE/80
mg-L~ UT“" R AL 7 22 57 R
Bl n*ﬁﬂ%ﬁﬁm%ﬁ} B %@ﬂcﬁ"_
OB ST 2 e A1k, FL UK ARG
ﬁxﬁl%ﬁm Y RO MOk AT AL AL

Fiﬂ(x’ﬁﬂ;ﬁ@ﬁﬁf%ﬁl TR R
7&1 115 5, 250 TE-UF T 240805 , RO
IKEEERRAR R 5 ~ 35 £, “FIEZN 18 f%.

40 & 100
(b) RO#AKCOD

30 -

EHME: 124

1
=)
k=3

e Hra){E: 11.7 =
% 20k S 17.6 -2
-3 n=>55 =

- 40 BE

%%
Y

1
0
0 4 8 12 16 20 24 28 32

RO COD B /mg-L™!

2 RO #ki#ES COD
Fig. 2 Turbidity and COD concentration for the RO influent

THLER B T B 5 RO vk 2244k . TEHLEE SR
e R R K AL B Tk B 5 A 45 R 48
bR, RO #E/KAYHE 32 A1 850 ~2 800 wS+cm ™.

2.2 RO T8 rRUR it
2.2.1 RO F=/KKEHr

RO 727K BE 4 0.01 ~0.31 NTU[ Kl 3(a)],



2252 woom B % 39 %
H—EMN e, FHE N 0. 12 NTU, 2990% 7= RO JiEh R85k b B4 4. TiBi5 /K MF-RO
JKIEEFE 0. 18 NTU LLF. RO PR STHEGG/K B R4 RO Pk E—BAE 0. 1 NTU AR,

40 ———=o 100 40 —oo 100
7 . B sl ‘/))(V*
§ @ROPKME A¢@N®F$Eﬁ&&ﬁ&
[*nd 80 80
30 .]" 30 Z
EEJ HEE 25 7
o5 —o— REUMEK 60 2 460 =
%. 20 % SEH: 0.12 ﬁ § 20 SEHI: 0.7 ﬁ
2 S wH){E: 0.10 B B ] {E: 0.6 =3
7 R 0.09 0% RS 0.7 Ja0 =
% n=95 n=212
10 fs % 10
g; 420 —20
& 5 )
0 A7 74 0 0 % brn
0 0.06 0.12 0.18 0.24 030 036 0 0.3 0.6 0.9 1.2 1.5 1.8 2.1
ROE=k ik BENTU ROP=K MR R #/mg L'

El3 RO FKMESSEBRIIEHRENS

Fig. 3  Turbidity and COD concentration for the RO effluent
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