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Treatment of berylliunr containing wastewater by
lime neutralization and biosorption technique
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Abstract: Beryllium-containing wastewater was disposed of by biosorption agent made mainly of residual activated
sludge from sewerage treatment plants. The novel technique of lime neutralization and biosorption process was pro-
vided for treatment of beryllium-containing wastewater. The effects of processes including lime neutralization, pre-
cipitation and biosorption on treatment of this wastewater were studied. The results show that the concentration of
beryllium in wastewater can decrease to about 100 Hg/ L, if pH value of neutralization process was controlled to 8~
10. When the optimized conditions of pH value and temperature in biosorption were 7~ 10 and 30 C, respectively,
more quantities of biosorption agents can gain better effects. Furthermore, the content of beryllium decreases below
the state standard of 5 Hg/L during continuous experiments in self-made biosorption reaction equipment. At the

same time, disposal capacity of per gram agent for beryllium reaches over 814. 71 Hg.
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Table 1 Results of lime

neutralization experiments

Quantity of Quantity of Concentration

Sample

No. added lime lime/ pH of beryllium/
milk/mL  (mg* L™ ") (Bge L1
1 1.0 1.0 1.91 16 140. 00
2 3.0 3.0 4.14 18 216. 00
3 5.0 5.0 6. 60 642. 40
4 5.6 5.6 8.36 66. 13
5 6.0 6.0 9.48 30.93
6 6.5 6.5 10. 45 83.20
7 8.5 8.5 11.76 148.74
8 14.0 14.0 12. 18 689. 27
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F2 PHERSWUTEER AR
Table 2 Results of neutralized mixed

solutions sedimentation

Sedimentation Sedimentation

time/ min amount/ mL

15 4

30 8

60 17

120 31

180 44
240 49
300 50
360 51
960 54

2.2 REFETHEM

VR HE PR X i A ROCR B an B 1 s . H
Bl 1 RIE W, X THIEREE A 200 Be/ L 4% K1
ik, MPTHE AR S 7R, s
KB A4y A 3,92 F120. 10 B/ L. Ik,
TS IS I o 8 B i AL R ROR

20F

1 — With S-gene
2 — Without S-gene

Concentration of Be/(ug*L™1)
=

Bl B 7 S XAk 1 s
Fig. 1 Effect of S-gene on beryllium removal

Bl 2 iR hiE e ) SEM . WE 2 Al E H,
AN REER T S Ja, HERIRIRSRR T 86 .

B2 {501 SEM &
Fig.2 SEM images of sludge
(a) —Without S-gene; (b) —With S-gene
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Fig. 3 Effect of pH of wasterwate on

beryllium removal
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Fig.4 Effect of temperature on

beryllium removal

B NE S Rk 1 aTEH, ME LTI
B3R, AT A v Ak BE 2 BRI . 1R AL
FH&E 20 mL W}, STl B R A . X R AEHE
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Bl6 prw. HE 6 i FH, X FF4il&E 554
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2.4 BAUAE SR BOELLSLE

Bl 7 Bk 3 A BB SEI0 5 B BE . AR
AT R S0mL, EFFE R 6 L/ h, KN
A K AFFIK, B B 8310, 12 Mg/ L. M 7H

Amount of biosorption agent/mL

K5 A8 A 0 T AR 800 B v A 52 i)
Fig.5 Effect of biosorption agent amount on

beryllium removal

80

c(Be)=101.91 pg/L
70T Flow velocity is 10 L/h

60

T
-l
% S0
S
> 40t
=}
QL 30_

201

10 £ § 1 H i L

0 10 20 30 40 50 60

t/min

Bl 6 5407 FH B B AL 1 5% i
Fig. 6 Effect of biosorption agent amount on

beryllium removal
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Fig. 7 Experiment of 3 purification columns

in series
(Biosorption agent is 50 mL,
flow velocity is 6 L/ h, ¢(Be) is 310. 12 Hg/ L,
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BN, S AR R A A A A K

WA, SRR, BORED ST 5 Be/L,
S5 3 G, KRl B AT DUIE 21 KA
PrifE(S Mg/ L), HFFLERT A2 37 min, RAREE/K &
N3 TL RIEX LG R, TR EES
$ 4550 AR A TR A A IR HR R R K R SR
1bBEJI A 814. 71 Vg B, K 100 t & 4% 100 He/ L
IR K, AL B S 9 & B8 B 5 Be/ L FHF ik
MERZ N 1. 16 kg .
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