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Effect of Some Tea on Removability of Cd and Pb Ion in Solution
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Abstract

Removabilities of heavy metals{(Cd and Pb) by the tea materials (barley-tea, corn-tea, jasmin-tea,
brown rice-green tea, black-tea, cassia tora-tea, persimmon peel-tea, orange peel tea and rice-tea) in the
tea-water were studied in the various conditions ; particle size of tea(20, 40, 70 mesh}, concentration of
heavy metal (25, 50, 100 ppm) and extraction temperature(20, 30, 50, 100%). The removabilities by the
tea solids were increased as the particle size decreased, concentration of heavy metal increased, and
extracting temperature increased, Of the nine kinds of tea, Cd and Pb removability by jasmin-tea was
highest. In addition, heavy metal removahility by cassia tora tea was better than that of other tea as ex-

traction temperature was increased,
Key words : Cd and Pb removal, 9 kinds of tea.
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Table 1. Effect of particle size of various teas on heavy metal removal Cd and Pb solution {(ppm)
Particle Heavy metals
Tea name (mesh) cd -
Barley tea 20 @28.095 & 3,225 hukE 20,320 = 3.583 ™M
40 25,968 + 1.430 K 22.721 4+ 1.479M™
70 22.637 + 2.085 ™ 25.816 £ 2.271 &
Corn tea 20 20,580 + 0.590 ¢ 7.757 &+ 1.676°
40 24,032 + 0.170M 7.950 &= 1.677'
70 25.379 + (.335 M 12.122 + 5.097"
Jasmin tea 20 46,533 = 0,720 = £7.845 + 12,161
40 54,227 + 5.665 " 73,853 + 3.223*
7Q 599,309 + 9,000 ° 75.578 + 14.607 =
Brown rice-green tea 20 29,167 & 1.265&m 59.681 = 2.38] #bede
40 34,303 + 1.850 ke 84.096 £ 3.281 **
70 36.308 £ 1.345 ®f 66.157 &£ 1.150%
Black tea 20 39,016 =+ 1.685 cdef 35.326 £ 10.054 &t
40 46.750 + 1.000 & 41.366 + 11.009 ==
70 50,361 + 2.965° 50.249 + 2,904 beeet
Cassia tora tea 20 32,534 + 3.450 & 43.616 + 7.98) <
40 39.810 + 4,302 < 49,549 £ 11,474 bodet
70 61.363 £ 9.2165* 54.454 £ 12370 bedet
Persimon peel tea 20 29.386 &+ (0,135 & 47.359 £ 4,239 b
40 40.363 £ 2,020 sdf 57.935 & 8.663 =
70 51.6503 + 2.350°® BE.B27 &£ B.59G woede
Orange peel tea 20 39.016 & 0,165 == 52.609 = 10.14] bedet
40 40,726 + (.985 « 56.274 + 7.G02 whede
70 41.977 & 1,920 59.565 £ 9,210 de
Rice tea 20 18.565 =+ (.415! 10.467 + 4.037"
40 19.486 + 0.335" 12,154 + 2,331
70 20.070 = 0.750! 12.896 £ 1.688f

@ Mean + SD of three times measurement. 3 Means with the same lettered superscripts in a column's are not sig-

nificantly different at the 1% level by Duncan’s nmultiple range test,
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Table 2. Effect of heavy metal concentration on heavy metals removal of various teas from Cd and

Pb solution (ppm)
Concentration Heavy metals
Tea name (pprm) . cd b
Barley tea 25 @ 7,262 £ (.63] hu# 4196 + 1.498*
50 18,972 + 1.646 % 13.532 + 6.853 huk
100 23.021 £ 2.921 =« 20.506 £+ 3.466 e
Corn tea 25 4550 £ 0.235v 4.967 £ 0.934 &
50 15,925 + 0,048 defet 5.908 £ 0.370*
100 22.965 + 2,642 e - 6.465 + 0.507 *
Jasmin tea 2h 12.088 &= 3,776 &m 6.415 + 1.700*
50 25,174 + 5783« 22115 + 1.785¢
100 48.150 £ 2.390° 70.037 £ Z.e49°
Brown rice-green tea 25 8.538 + 2.116 5.130 £ 3.751 %
50 18.604 £ 1.84] e 19.448 + 6579 ¢
100 31777 £ 3.584™ 59.712 + 2.044°®
Black tea 25 11.847 &+ 4.207 few 14.501 + 1.158M
50 22.614 £ 4.79g o 22,395 + 2,203
100 43.493 + 4.821° 34.325 & 11.559
Cassia tora tea 25 10.847 &+ 1,818 B 18.352 = 1,717 =i
50 23.887 £ 2.305 < 20,730 + h122 %
100 40,805 + 11,537 37.821 & 2.071%
Persimon peel tea 25 11.054 £ 3.053 feh 16.587 = 1.204 &~
50 22.399 & 3.146 ot 25.444 + 3292 %
100 38.916 + 9.964 45.312 = 2.069 =
Orange peel tea 25 9.682 £ 1.70g &w 13.993 £ 5.796 M*
50 19.501 & 5,535 ¢f 34.537 =+ 6.070 ¢
100 39540 + 0,627 = 47.058 = 4.114°
Rice tea 25 2.970 £ (.288° 3.617 £ 1.743*%
50 14.500 £ {1,169 e 8.744 = 1.565 "
100 18.872 £ 0.631 ¢ 16.788 £ 1.140 &=

@ Mean+5D of three times measurement, # Means with the same lettered superscripts in a column's are not signifi-
cantly different at the 1% level by Duncan’s multiple range test.
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Table 3. Effect of leaching temperature on heavy metals removal of various teas from Cd and Pb sol-

ution

(ppm)

Temperature

Heavy metals

Tea name (c)

Cd

Ph

Barley tea 20
30

50

100

Corn tea 20
30

50

100

Jasmin tea 20
30

50

100

Brown rice-green tea 20
30

50

100

Black tea 20
30

50

100

Cassia tora tea 20
30

50

100

Persimon peel 1ea 20
30

50

100

QOrange peel tea 20
30

50

100

Rice tea 20
30

50

100

@23.021 = 2.29] ke

16,462 + 2.205 fhk
31,399 o= 1,654 efenik
31.593 &= 3.734 feuik
22.960 £ 2.642 %
23.895 £ 2.315 Mk
28.620 £ 1,517 fenk
20.509 &+ 2.884 Bk
48,150 £ 2,3G( bedef
58,486 + 10.598
65.394 + 9.175°
68.629 & 2,525 e
31777 £ 3.584 elemik
34.747 4= 15,308 et
J8.981 4= Z.G75 ceetruk

41.246 = 536 el

43.493 & 5,308 et
47.268 + 6,328 beset
59.133 = 3.361 %
64.123 4= 2,051 ceten
40.805 £ 11.050 =fbi
51.332 + 17.624 e
55,588 £ 4.774 beds
77.995 & 29,756 °
38.916 £ G .0fd cdetehnk
41.918 & 12,172 cetsh
42.836 £ 10.872 cefeln
43.244 + 2,080 ek
390.548 £ 0,627 cdctahik
41,597 4 2,350 el
64.287 + 11.928
62,497 4 (0.660 ok
18.872 & 0.631 %
19.876 £ (.953 *
25.628 £ (.305 sk
34.018 £ 7,305 defetuk

20.506 + 3,466
25,308 £ 2,333
29,251 £ 6.12] =k
48,783 &= 9,997 el
6,465 = 0507 *
12.087 &= 4432 %
14.674 = 3.670 %
32.135 £ 20.800 %=
70.038 £ 2,650 ™
74.812 = 5495
75.753 £ 15.878 wbcde
77631 £ 4332
5O.712 £ 2,045 bede!
66.883 £ 4.666 "t
74.357 & 1577
74.565 + 12,394 oteds
34.325 + 17.736 of
50.302 £ 14,445 besf
69.923 £ 1.367 =
72.428 + 3,857 *
37.821 +  2.069 B
B0.591 &= 4.99() et
82.402 + 2.995°
83.994 £ 19.610 e
45.312 & 2,069 =
59.435 + 6,781 bt
£6.430 £ 5.126 =
73.375 &= 5530 ®
47.068 & 4, 1144t
65,240 3,141 e
68.796 &+ 5,849 o
74.664 £ 26.208
9.215 4+ 1.308*
14.095 = 2.616*
21.317 = 1.126 "
44.746 = 8.841 ™

@ Mean=*3SD of three times measurement, # Means with the same lettered superscripts in 2 column’s are not signifi-

cantly different at the 124 level by Duncan's multiple range test,
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