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Abstract: Boron removal from Bohai seawater by alkalization-flocculation have been investigated. The influences of main

single factors such as pH, temperature, the types of alkalizer and flocculant, the dosage of flocculant, and slow stirring time

on the boron removal have been explored. The results showed that at 30 °C, pH was adjusted to 11 by alkalizer (NaOH) , the

dosage of flocculant-poly aluminium ferrumiron chloride silicate (PAFCS)was 3 mg/L, and the dosage of polyacryla-

mide (PAM) was 1 mg/L, slow stirring time was 15 min, standing time was 3 h, which was the best experimental condition.

The rate of boron removal obtained 89.24%, the remaining amount of boron was 0.48 mg/L. In addition, the slurry Mg (OH) ,

was observed and analysed by electronic microscope, and explored the alkalization-flocculation mechanism primary.
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Tab.1 Parameters of the raw seawater samples

KBS bR AR AL SEAE
pH 7.83 ~8.42 8.12
1 EE/NTU 4.08 ~67.15 31.54
CODyy/ (mg'L™) 3.81~10.14 6.97
Mg®" R B/ (mg L) 1121~1270 11955
Ca® R E/ (mgL™) 320 ~ 551 4355
& PR A/ (mgL™) 3.25~5.68 4.46
FRARE T R EE/ (mg L) 0.1~0.4 0.25
i 0.119~0.217 0.168
NaOH, 744l ; A K FL W2 K . 5 N #s Tk i
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Fig.1 Flowchart of the boron removal from seawater by
alkalization-flocculation
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Fig.2 Influence of pH on boron removal
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Tab.2 Influence of the types of flocculant on boron removal

IR JCBBER] FeCly PFC PFS PAFCS

PAM FeCl; + PAM  PFC + PAM PFS + PAM PAFCS + PAM|
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78.68 76.79 76.83 83.66 88.78
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Fig.3 Influence of the dosage of inorganic flocculant on
boron removal

A& 1 PAFCS + PAM X JE /K B SR IIROCR fc s
B 4 LA LR A2 & 22 BE ], 4 PAFCS A 7E
0.5 ~ 3mg/L B JIL 0 %6 2 2l 8 ka4, £ 3 ~
7mg/L Z RIS ; L, 286 % B
3mg/L AmfE G, BAS] 88.78%. X FE &
T Fe’ AP BRERR DL A T B TR 1)
XU K A F e R R BT | RS SR LR A AR
MBLERT. PES BHRTE 0.5 ~ 2 mg/L IHBEHRZ
drn , ks A, PR A AE  fE 2 mg/L
i A% 1k 3 83.86%. 1fii PFC + PAM Fll FeCls +
PAM PRI A R BRI I EBRSCR 22, 8

AR IEAARL,, FHETE 2 mg/L B, ARAE 78% 42
#. B, ¥ PAFCS + PAM & & 25 R 7T

e,
214 BAMGHH

TR XTI A IR RS2 N 4 FioR. 308
DL T2, A TR T s 5 L THE T
K, 7€ 30 CHBIMIR &, 155 88.52%. X2 H kil
iR TR, Mg (OH) , ITEER Ky, 5K, K
Mg (OH) , 7= REAR , IR SFHAIR ) s s D>, TS A 3 U o
I MIZEARIEL T, JCHLZR B I K At VR, A7 89338 Bk
55, ANFITFHER , [RIBS KGR BT 13, 5 m L8 IA 1
R, R E AR B IK. 78 Mg (OH) , 52 g3t
FEEHT , 30 °C R ffEia .

90

/l
N
80 F
]

N - \'
% 70} \\\\\\
=z [
= 60f \

50+

40 : . . .
10 20 30 40 50 60
REEIC
E 4 REXBRTISRAR M
Fig.4 Influence of temperature on boron removal
1% BB 18] 49 % v

i NI 5 BB S IR 25, 5 BE I0ET F] X 5 i
RIS, G5 RUNE 5 . U ARG SR i R] i

2.15



2011 4F 12 A, . BRI BRI K P PR A BT <41 -

Hahnse EIHE TR, X B B R e (R K 2
FNANGE A, T T e DUl 7™ A= ) (Al T e
T RARMESE VTR, TS BB ISR AR 2. Y
P24 15 min B, JBEA5 5 2] 88.03%.

90

o .\'\

- [}
< 80 / \
%‘- [ -\
= 75 ’
70}
65 . . . . .
5 10 15 20 25 30 35

P& 7]/ min

B 5 1845 iE X B R B R0

Fig.5 Influence of the stirring time on boron removal
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Tab.3 Parameters of seawater after pretreatment on the
beat conditions

IKITFEAR RO K S EERER%
pH 2~11 9~10 -

MUE/NTU <0.1 0.10 99.68
CODyy/ (mg-L™) <15 232 66.71
Mg™" B B/ (mg-L™) <100 60.1 94.97
Ca’" i e/ (mgL™) <50 25.2 94.21
G2 o iR B/ (mg-L™) <1.0 0.48 89.24
FRAR AT ER B/ (mg L) <0.1 0.01 96.00
g <0.01 0.001 99.40
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Fig.6 Influence of pH on content of calcium and magne-
sium ions of seawater
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Fig.7 Distribution of flocs particle size
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