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A Study on the Adsorption of Heavy Metals by Chestnut Shell
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The study was conducted for the efficlent utlization of biomalenals such as Chestnut shell which was wasted tremendously as
an agrneullural by-products. This biomatenals were examined for their removal rate of heavwy metal wons as adsorbants In
wastewater by batch adsorption expenments. In this expenment, the heavy metal lons used were Cd*, Fe™, C¥', Mn™, Cu® and
PL¥. The range of tme for the removal rales of heavy metal 1ons were observed about 10 mun. The range of high pH  for 1he
removal rates of Cd¥, F&¥, Mn®, Cu” and Pb® were observed 7.0 - 9.0. The range of high pH for the removal rate of Cr®
was observed 2. In the case of raw chestnut shel, Lhe removal rates of Fe¥. Mn®™, CU™ and Pb™ were above 70 percent. The
removal rates of heavy matals n formaline pretreated chestnut shells except Cd™ were above 50 percent and in phospharylating
chesinut shells except CrF were above 80 percent.  Chestnut shells pretrealed by formalne and phosphorylating were not so good
enolbgh for improvement of ramoval rates with pH change in mixed heavy metal solution.

ey Words : chesinut shell, removal rate of heavy metal ions, tme, pH
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Figure 1. The flow sheet of formalime pretreatmen: of
Chestnut shell.
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Figure 2. The flow sheet of phosphorylaling pretreatment
of Cheslnut shell
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Table I Hemoval rates of heavy metal by Chestnut shefl
of raw, formvlation and phosphorylation according to time
changes at 5g/mf of initial heavy metal concentrations

Time(min) i

) 5 10 20 | 30| 680|120
Remowal

rates{%)

RCS | 120 | 125 | 131 | 135 | 136 | 137 | 137
e T FCS 105 [ | 116 | 122 [a2a | 125 | 127
PCS | 118 | 123 | 182 | 135 | 136 | 137 | 137
RCS T 199 | 491 | 4m | 2% [ 7ss | ok 108
I AR EI A EE
PCS | 517 | 161 | 172 | 175 | 180 | 102 [ %55
RCS | 198 | 181 | 305 | 328 | 336 | 388 |30
o eS| mg | w3 | w3 ] 00 |49 | 506 | 504
PCs | 42 | 349 | a0 | 477 | 474 [ 505 540
RCS | 145 | 129 | 111 | 8% | 55 | 298 | 280
M | FCS | 83 | 751 | 789 | 898 | 832 ) 841 | 8w
PCS | 495 | 202 [ 125 | 1% | 138 ] 203 | o
RCS | 145 | 164 | 38 | 249 | 550 | %23 | 201
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Table 2. Removal rates of heavy metal by Chestnut
shell of raw, formylation and phosphorylation acco-
rding to pH changes at Bg/mé of initial heavy metal
concentralions

pH

[
L
ot
-
[}

Removal 105

rates(%)

RCS | 312 | 182 | %1 | 82 | 271
cd FCS | 040 | 118 | 199 | 30 | 201
PCS | 088 | 187 | 386 | %8 | 436
RCS | 360 | BL1 | 800 | %8 | ®6
Fe" FCS | 502 | %a | @3 | w0 | 934
PCS | 7ER | 3B | W08 | B0 | WS
ReS | w1 | 25 | 05 | 67 | 3w
ol FCS #8 | m7 | o | 624 | 3%
PCS | 489 | %5 | 20 | 742 | 704
RCS 0 542 1 w0 | 78 | 75
M | FCS 0 od0 | 4R | 216 | 444
PCS 0 152 | 21688 | 607 | 675

cu | FCS | 798 | 847 [ 129 | 188 | 148 | 153 [ 191
pCs | o2 D122 [ 140 | 148 [ 165 1711218
RCS | 179 | 237 | %1 | 30 | 348|395 | 449
po | FCS | 108 | 142 [ 188 | 221 [ 280 | %05 | 360

| Pcs 1158 | 200 | 23| M5 | 249 | %) [ 32

*RCS | raw chestnut shell, FCS . formylalion chestnut
shell, PCS . phosphorvlanon chestnut shell
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