UNARYD
T1393947

= e .é’ =t = - = A=d‘ :‘u’ :J
INAALUTUNITANTINSAWANLAENINALNBUN LU e R AR mﬁ‘a:maﬂ“ﬁu

ol o

n1saliuansuansning innoummtudalid 0.1 Tuanfuacladsnaavim 0.01 s fAun

& oas a 1 = - e =2 =2 <al ) 3 dF [l 1 =3 2
1At 4 wie e Jwdegay? areyT UuEIHRATAWYT TIUAATUMHALIENA
UsEnaun nIga I MIAT N NARIRANA NN NauianIseaediesesiinIsiaT s iR Laus

MINBATHLATN AT A RIRENINALN AU ANNURINNN PR NAULRZANAZNAUNLL
ArdANduazuuuai lnsuyupednivinisasssiaaussafiny (Mianinmznay) 9.25 nin alu

B L
-

aadunataRnLdNINaNTaTaaLAaNdTIIRT 300 Hadams Whluniednudsessradu
dnatiulsafisnsnisle 1 Daddessen®  dunuuAiianasveseslnslsAeRssauRy
(FanINRENew) ReaTazanailiu 1 nfuAe 2.5 HARART 1 NFNAE 5 JaRARsUAY 1 niuse 7.5
Gaddns ukamouandasudaluninodt 175 seusiewa® Hunan 2 daluefigrumniives

wamtnldtunioendnsdg 4000  souseudd  udmiiasasanugaulanlaliBiaseing

L
L

Sunnuuaalisn Teedtermaninauseiuiuailninsalmludonteofidusmnn dald uae

nndunnsatsRuuazninaznetiuududiduiy iReAnmdndiuradlancuandionyagly

sUsneluRuuaznnaznay Al Ae pdhararutnld pulfiansnsouandaouless siacans

L

-

[ 5y e = P i = a =
laalunsa gueondlad gilidaduasnlivis udnBaudaunlscdvinmnisdrcurniiouann

FINAULRTNARENBLT LARINNTYeaaane 2 uuulee e fliwsnsdasmdlusuas



T133947

usnisnasewydrlunsrsieuuuaediniiue udieiduladofidiasionns
grdramniign TﬁﬂﬁuﬁlﬁLﬂﬂfﬁ%t&lﬁﬂﬁgﬁqzﬁLﬂ@ﬁ%ﬁﬁﬂ’li‘ﬁ'}‘;ﬁ@d Ingdllafidusinieinanm
pefluM9a 22 52-35 49 Wesidud drunlefiudinisindaresninaneuiidfsindadiusnn ai
Ay 7.12 waiiiud unsazdsuunefwudndefiludanstuididulhdafidaasianas
gzdranniian Tﬂaauﬁ'ﬁLﬁfaﬁfﬁuﬁa"wﬁuw?ﬂﬁﬂfq:ﬁLﬂﬂsﬂ*‘ﬁuﬁms‘ﬁﬁm@q uarfipsndauRuse
arsararwmariiaffuiisindags Tedamdou 1 nfusia 2.5 Nadans Tulefduinisinda
gafign Aawiniy 67.83-97.3 wWeRdud daunnasneuiiesiFudnsidaninauiiesnm
daunnAzneuseasara EInIY wilefidudnsindailEdndndunnn taadsmsan
nFusin 7.5 faddes Muefdudnsindngeiian Aaviiy 17.13 wefidud

wansAnmIdasIuresanfiongane  WAnuazninrzneulaanisatawundy
ey wusieumeTedne Tansuamdionag lugfiannsouanaffoulessulfinniian soa
adifepfide  wisinisadsiiiunuredininudn e s fuanansoidalans
vaaflonsfannsousndoulensuliinian lapiAegtudoe 50-77.73 nlafidus dau
mnazneuaNs g if e souanuanyleeeuiarg Aadlinfian Aawihny 4364
WAT 39.56 Wefigusl minady muuﬁamwxa"mﬁqaﬁ%uuuaﬁt"qwudﬂﬁuﬁ’ﬁﬁmlunné’mm

gruiuualiraadafidudnisndai U luRanisdon i efsamdan 1 nfusa 2.5 Saaans

=

fangafian  GsarwnsoindmaslanzuaadongUiansouaniaulaeauldionnd 91
Weidud  dougfiwdenlefiduinneindeiuunllfaneenudamdnniiiinin - dou
Lﬂﬂft%uﬁnq?ﬁﬂﬁmﬁaﬁqﬁ'n@qﬂ’]ﬂm:ﬂﬂu@gjﬁé'ﬂsv}fﬁm 1 niusia 7.5 faBAns Teamnsnftan
wlanzunaiflougBidaeninldinnfian Aawinfy 42,01 wefius
nannFouwoutsrdninnnisasdranudn UssBviamlumsldansasatunanse
é’w‘{au:uﬂmLﬁauﬁ?uﬁ%uuua%ﬂm:ﬁmdmnm@ﬁuﬁ
Washing of soit and sludge contaminated with cadmium was studied in this
research. Washing solution was a mixture of 0.1 M Na,§5,0, and 0.01 M Na,EDTA. Soils
were collected from 4 locations where were Chonburi, Saraburi, Patumtani and Lopburi.
Chemical and physical components of ail soiis and sludge were firstly characterized. Then
those soils and sludge were washed by column and batch testing. Columr test was studied
by filling 8.25 g soil (or sludge) into a plastic column and passing 300 mi of mixed solution
through the bottom of the column using a pump with flow rate of 1 mL/min. Batch test was
studied by varying ratio of washing solution and soil (or sludge) suchas 1g:25mL, 1g:5
mlL and 1g:7.5mL. For all batch tests, the shaking rate, washing time, temperature, and
centrifugal rate were fixed at 175 rpm, 2 hrs., room temperature, and 4,000 rpm,
respectively. All aliquots were taken to determine the amount of cadmium by using Atomic
Absorption Spectrophotometer, Various forms of metal in soils and sludge were investigated
Lsing sequential extraction method in order to determine their effect on the washing.

Percentage of cadmium removal was used to compare the effective of soil washing and

sludge washing method.
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The results showed that soils washing capability in column test was based on
percentage of silt. The less percentage of silt, the higher removal of cadmium. Cadmium
removal was 22.52-35.49 % in soils while it was only 7.12 % in sludge. For batch test of
soils, percentage of organic matter was a crucial factor on washing. The less percentage of
organic matter as well as, the less soil to solution ratio, the higher removal of cadmium. The
ratio of 1 g : 2.5 mL got highest percent removal {around 67.83-97.3%). In sludge, percent'
removal was increased when these ratio had increased but the percent removal was lower
than soils, at which the ratio of 1 g: 7.5 mL got highest percent remaval of 17.13 %

Proportinnal f diffarept cadminm farms in spils and siudge was investigated by,
sequential extraction. It was that most of cadmium was in exchangeable form before
washing. After washing by column test, cadmium in exchangeable form in soils was
removed as much as other forms (58-77.73%). For sludge, cadmium in exchangeable and
reducible forms were about 43.64 and 39.56%, respectively. In batch test, it was that the
percent removal of cadmivum forms in 4 different types of soils (from different locations) was
the same direction in comparison to one another. The ratio of 1 g : 2.5 mL was an optimatl
point that mare than 91% of cadmium in exchangeable form were removed. Percent
remoQaI ot another forms tended to be decreased whilst the ratio increased. For sludge, the
best removing point represented at the ratio of 1 g : 7.5 mL, at which was able to remove
more reducible form of cadmium up to 42.01%.

From the results, the comparison of the effectiveness of column and natch test was

found that batch test was maore effective than column test.





