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Effects of residual aluminum flocculants on performance of the

reverse osmosis System
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Abstract; In order to solve the fouling problem of pre—security filters of water treatment equipment in
power plants,the chemical composition of scale sample were analyzed by energy dispersive X-ray spec-
troscopy , scanning electron microscopy and transmission electron microscopy. The composition analysis
of water source and the compatibility test of chemical agents were carried out. The results showed that
the main components of the scale sample were aluminum compounds, which existing in the forms of
AIPO,,Al(OH), and Al;(CO,),. The concentration of residual aluminum ion in the influent was
0.34 mg - L™'. Excess aluminum ion reacted with reverse osmosis scale inhibitor and generated white
insoluble particulate matters. The turbidity of the solution was positively correlated with the dosage of
scale inhibitor. When adding 27 mL scale inhibitor into 200 mL solution , the turbidity of the solution in-
creased up to 4.84 NTU. The residual aluminum flocculants in the influent was incompatible with the

scale inhibitor,which would result in fouling.
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Fig.1 Process flow diagram
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Table 1 Composition analysis results of the scale sample

% AHXS 5 1/ % % AHXS 5 1/ %
AL 0, 61.003 K,0 0.067
P, 0, 29.285 Br 0.057
MgO 3.410 Sr0 0.030
Ca0 2.812 Cu0 0.027
S0, 2.073 Cr,0, 0.019
$i0, 0.561 Fe,0, 0.232
cl 0.354 Zn0 0.069
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Table 2 Composition analysis results of the scale

sample after calcination

TR AT & 52/ % % AT & 5/ %
AL O, 68.487 As, 0, 0.030
P,0; 27.633 Cr, 0, 0.027
Ca0 2.651 BaO 0.020
Si0, 0.443 Cu0 0.020
S0, 0.267 cl 0.014
Fe,0, 0.233 MnO 0.004
Zn0 0.068 NiO 0.004
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Fig.2 Particle diameter of the scale sample

Rank ID | Size/um W;frtlh/ Class | Aspect

1 2820 103.518 | 67.476 | ALO; 1.534

Roun
dness ECD 0

3695.586 | 0.439 | 68.596 553 33.2 11.4

0
600 Al
400
200 Al
PP L ——l
0 12 3

Area Al P

30 pm 5 um

3 EEMRERETESBERER
Fig.3 SEM and TEM results of the scale sample
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Table 3 Weight loss analysis of the scale sample after burning

= R/ % H/E
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Fig.4 Comparison of the scale sample appearance

before and after burning
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Table 4 OH™ content of the scale sample

YAkEi (0.115 ¢)  NaOH JH#EE/mL 454 (mol/100 g)

2 21.70 /
R 17.40 1.90( OH™3f)

AL AT OH & 2 1.90 mol/100 g,
R ITR IR PG L E RGeS N L
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Fig.5 XRD spectra of the scale sample
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Table 5 Elemental analysis test results of water samples

&JEITER JEK/ K/
( APHA 3120B 2011) (mg- L") (mg- L")

(Al <0.05 0.34
W(B) 0.10 0.10

HH(Cd) <0.01 <0.01

45 (Ca) 28.0 29.0

i (Cu) <0.01 <0.01

Bk (Fe) <0.05 <0.05

(Co) <0.01 <0.01

Tt (Pb) <0.01 <0.01

5 (Cr) <0.01 <0.01

£ (Mn) <0.01 <0.01
#1(Mo) 0.01 0.01

BL(Ni) <0.01 <0.01

A (K) 2.90 3.10
ZHAbAE(SI0,) 1.30 1.30
#5(Sr) 0.85 0.87

(V) <0.01 <0.01

¥ (Zn) <0.05 <0.05
AET(a) 79 83
WRE T (Br) <2 <2
AHFRAR (NO3) <2 <2
BRERR (S07) 130 130
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Fig.6 Experimental results of three scale inhibitors
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