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Adsorption of Lead lon by Waste Tea
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Abstract: The treatment of wastewater containing middle or low concentration of heavy metal ions is a troublesome environment problem. The
experiment showed that the waste tea had fine adsorption effects on 30 mg-L* and 50 mg- L lead ion, and the adsorption rate could reach
81%. Five factors influencing adsorption effects of waste tea were studied, including the initial concentration of lead ion, quantity of the waste
tea, pH, the temperature and the soaking time, and for the last three factors by using orthogonal experiment. The results indicated that the op-
timum condition was pH 2, the temperature 60 °C and soaking time 3 h. The pH of the waste water was the most important influencing factor,
the second one was the soaking time, and the last was the temperature of the wastewater. The reaction process may occur as chemical adsorp—
tion as adsorption effects varied with different temperatures and pH, but could not ascertain the existence of physical adsorption.

Keywords: waste tea; lead ion; adsorption

AR S A T . SR, KIDTT
KPEAE 2R IR 0.1 10 ZR M2 —Fl H AT PR &5
¥ AL REBUR KW R, A5 fsg b e
JCEFEZ MLEYA 500 2R, A5 HLY & S ==
B S 2R RN AR BRI T T R R,
HOCHRRGE , 20 2R &8 B 1] SR G Ao kA
A BRI A SO,

Wrrh AT 1994 B T = RUR SRS A I3
WX Agr MR RAME , 2 J5 UBFSE T T B 425 A K
SR Aa CTI ) 57 14 W AR I S0, 255 3%

5% B #A :2007-03-27

EEWA Ol K AA 5| R 54:(690503)

YEE BN FUbeZs (1982—) , I3 VLI HAR N W5 A, AT
A% FE b S IR AR 9T
E-mail:aokuil31@163.com

BIFEE:®F W E-mail:luolinwei0@163.com.

B, 2Rk PR A R A R R AR
2 WY SO o S AT 25 (R BRI i R S
ARHRIE S G SR AT A AR A IR BT RE, AR skiE LT
A HEAT R B 2 PR WRE S 25y 3 2 B2 M /NS AR
Rk o MELZHITBEAT T 2RI BT 1 1 AOAIE o AR SCHIT
T T IR FEARMENS K A s 1 IR, S0 S 2
i 14 P AR T RO I 7K o B 4 e S A BT AT R
WS, T AT —E B AR SE R B (E

1 #MHERE

11 FZEHE

R BRI 2 U 25— 90 C ARKIR
I, RIS TR 12 hs Je s 2Rk 25, PNz IRk R 1
12 he RIESE U8, BB m 2R RS Fh gt
TR T, 25

PDF SCH# ] "pdfFactory Pro™ X RAG)E www. Fineprint.cn



mailto:aokui131@163.com
mailto:luolinwei0@163.com
http://www.fineprint.cn

27 5 1 7

B2 % 373

1.2 RXFIRALEE

T A B Al AR RS R T R | USRI 2R
Ko

IES: R (2 ) AA240FS 5T
AT R A AEIER RS pH AR

EFRUEA - 5.000 g+ L',
1.3 KWH*E

B 50 mlL B il (4 /K 0 B TFRe b TIASE
EAEEPR A1 TR, B R R BRSE5G . W B S 55E
BefE b A b vk, F O HL e (SEE ) AA240FS J51
W S TSN S DR PP A S VR (A RE ) L D
A AR ICI 2 SERR AR R S5 N kA T o ARG
BRI SCR I AT K B I I v
AR pH B s E]

FEFRVT T B - IR T 8 I 198 2% v o %o
B RS2, il 5.0.10.0.15.0,20.0.30.0.,50.0
mg - L 6 FIAS [k B (45 28 1 12K, 3 Sl AE Lo A

0.1.0.3.0.5.0.7.1.0 g 5 FhAS[] A8 A5 P35 5 77 0
S5

2 HR5VE

2.1 BB FHIMMAK EFIZEE X3 0K M R A 2200
PEAT A SR i FLA A 251 0 :pH h 4 TR
20 °C BEAFRIR 5 ho MR ANE 1, AT LR Y 5
AR X Y 15 A 5 () BRSO 5 7 [V JBE ) 1 10
LTI A SRR , O B e e I R A 2
WERT 15 mg- L' B O RN E B 8 5 7R A
AT SR RIS, W52 R 36 B 25 A 5 -0 G VA JE T 38 A
WK, JLHAEE B FHE N 30 mg- L7 Al 50 mg- L
IR, % 3 A5 A X o A R P A BB R f oR

- fA 0.1 g Z5mt i
90 r A 0.3 g%k

80 | —A-MMA 0.5g %0
70 b -X-JA 0.7 g St ik
L 0g &

s 60 KA 1.0 g 250 7
5 50 =1
£ 40 | =
E 30 +

20

10 +

0

50 100 150 200 300 500
T I 90 4R Wk BE /mg - Lt
B 1 $AE FIREFMNZEE X IR M R AR 0m
Figure 1 Effects of the initial concentration of lead ion and quantity
of waste tea on adsorption rate
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Table 1 Factor and levels of orthogonal design

K A: pH B: /T C: ML IA/h
2 20 1
40 3
10 60 7
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Table 2 Orthogonal experimental design and the results

K- ApH  BiRJE/C CRIEEEM  REHER%

1 1 1 1 49.8
2 1 2 2 77.3
3 1 3 3 71.6
4 2 1 2 59.4
5 2 2 3 57.6
6 2 3 1 58.2
7 3 1 3 13.9
8 3 2 1 15.8
9 3 3 2 25.1
K1 198.7 123.1 123.8
K2 175.2 150.7 161.8
Ks 54.8 154.9 143.1

K1=K1/3 66.2 41 41.3

K2=K2/3 58.4 50.2 53.9

Ka=Ka/3 18.3 51.6 47.7
R 47.9 10.6 12.6
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Figure 2 Effects of pH of waste water on adsorption rate
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Figure 3  Effects of the temperature of waste water on

W B 2R/ %

60
50 -
40t
30t
20t
10}

adsorption rate

/\

1 . 3 . 7
BRI/
B 4 52 X0 R 0

Figure 4 Effects of the soaking time on adsorption rate
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