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Sorption of Heavy Metals in Polluted Soil
by Forest Product Wastes

——Sorption by Wood Flour, Bark and Paper Mill Waste—

& =1 T I~2mmOFICHE L THE L, ELBIZ » K
6) I a, FEBIXOBITOWTHIEL, ThTh DI
S5 5 IR 35U O & 12 BB B T L 72 7 ey ThERORE
T LCERBTRDE N FI YA, #l, OKEREE Sorption (7)
AU, ThbDEEENH 7 L ROARLEICRBICNE 0 500

INBTLBW|ELI. 6T, ThoORBEIR, #

WK & AEEKFBICED NI %,7;2‘?§?E7J<F130)§é2 Paddy soil
BRIGEUVRBET 2 EBBELIck-Tz, T2 T, 46

13, RPFICL > THERICETINIELE 2 INE & Bark Fine-
¥, TNDPESBERIEPURTAIFEEUTHAT powder particle
XA ESDIED BizDIT, 2,3 DFHINILIEHZTT-

iz, TTIRTDERPHET 3. Coarse-
. B 5 o particle

¥, MEEREENE UCHMEEY (0 oy %, fg  Veod flour Finer
B) kOB A B PR LT, MBI & % Willy particle
mill THL, SHEEEEDIE Imm 5L 2mm O Coarse-
T4 BEANT ImmP FO#E & 1I~2mmO BT particle

\¥iz. iz, v 4 v (Frazinus spaethiana LINGEL-
SHEIM) # 5 < (Larix leptolepis MURRAG), # Y
5w 3 (Pterocarya rhoifolia SIEB, et ZUCC.), k /
% (Chamaecyparis obtusa ENDL ) 8 L (F 72+ Coarse-
(Thujopsis dolabrata SIEB, et ZUCC.) OA¥), +* particle
U, BITY, $IINI, BX O Y ¥ & (Zelkova
serrata MAKINO) ODRSEZHHTOWT 3 B 2T\, T
hoOREHM» Willy mill THiL, 714 & >

Paper mill Fine
waste particle

Figure 1. Sorption of heavy metals from the
solution containing 500 ¥ of the metal

3 Studies on decontamination of physical environment on 5g of the paddy soil or forest
polluted by chemical substance (3). product wastes.

WOK  BRASESEY Fac.of Agr.,Shimane Univ.,Matsue 690,
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1bH K3, HEHs X OERE Table 1. Heavy metal contents of the used paddy soil
BORHRE % N T ESBOFE and forest product wastes
DIEW 2T LT, TEIZEREA Contents(7/g)
EEEHEEOKEL E % B 7% cad Cu Pb
U, Imm®D 7 v A12Hh 3T Ilmm
BTFD S DBz, Btk Paddy soil 0.3 10.5 7.5
VEBIOLEDON F T Y 4, Saw dust gine—particl_e 8% 15.8 3.0
H, BOAERIIE 1 BIoRT L oarse-particle .2 3.8 2.0

s h T F. spaethiana 0.2 4.1 0.4
®HTHB. ) L. leptolepis 02 23 05
BRI ZRORABE LELOKEL Wood flour g r}bwifolia gg g’g 0.5
110021 45 T 4 8 10ppmA T T. dolabrata 05 33 08
200ml% Nz CHEH L, #92085R i ticl 0.3 1.2 11

. . ine-particle . . .

FRTHBLIZRITT 7 7 — DR Sawing waste CmmgmﬁMe 0.3 6.0 1.5
2L (RN#E13cm, FHEPEMEHE No. 2) E .;;baet;ziana 8% 28 1.1
PRWVCGBRIOESRE 5 K %2 . leptolepis . . 1.1
R A Bark powder ' joz i, 03 233 15

&, —HExDEIRTEUTCESR Z. serrata 0.2 4.5 0.5
EWE:’%&& bt’" Y DL P a1 " Fine-particle 0.2 5.4 2.0
X577+ -/} ET + El0g aper mill waste Coarse-particle 0.2 5.3 1.5

% h 100ml DKBEK TKEEL T2
HELUTCIh2ESERELREE
viz.

KRBEBLUHER
A BEMEREVWOEEZRIVE

BE

I Uwic, ERBKERD LD
tEEEy O AN ThEEDESR
BINEREZ/KELEDO T & g
UTCHIE Uz, 10ppmdD A K T
L, S I HOKIERE0m] (B
£JEE : 5007) ICEF LIz AN E
F 123K E LB D& e 2R,
B U CRI208E IR TIRE LTz
DL, LEFREBAYEITTHIL
fz. BADIZBREUIZOLINE S
hWESEE2AELIZ. BELE
EOREIRRFESD O E &
(B3784208%Y) %ZEHL, LB
BIC OV TIIHROBIERE 2 2 ~
3WmMA, BHEOpHZILITFICL
THEBROESEBRE % 8 7F L

2. K%Es & O LEOG AR E IR EIZDME
2& b, 10mlDO0.1REER 2 MA THBER T+ —
TO0MMHR & 5 it LIzDb, R THBL Tl 2%
Wiz, BRI & 5icbml)0. VREEE% A < Rk

Table 2. Sorption of heavy metals from the solution
containing 1,000 ¥ of the metal on 5g of forest
product wastes in the presence of 5g of paddy soil

Forest products
waste

Paddy soil Supeﬂui d

rnatant

T (%) T (%) T (%)
Cd 588(58.8) 366(36.6) 46(4.6)
Fine-particle Cu 646(64.6) 286(28.6) 68(6.8)
Pb 485(48.5) 486(48.6) 29(2.9)
Bark powder
Cd 497(49.7) 468(46.8) 35(3.5)
Coarse-particle Cu 563(56.3) 357(35.7) 80(8.0)
Pb 463(46.3) 507(50.7) 30(3.0)
Cd 800(80.0)  185(18.5)  15(1.5)
Fine-particle Cu 842(84.2) 114(11.4) 44(4.4)
Pb 827(82.7) 133(13.3) 40(4.0)
Saw dust
Cd 576(57.6) 383(38.3) 41(4.1)
Coarse-particle Cu 682(68.2) 283(28.3) 35(3.5)
Pb 563(56.3) 421(42.1) 16(1.6)
Cd 680(68.0) 292(29.2) 28(2.8)
Fine-particle Cu 812(81.2) 182(18.2) 6(0.6)
Pb 821(82.1) 175(17.5) 14(1.4)
Paper mill waste
Cd 605(60.5)  358(35.8)  37(3.7)
Coarse-particle Cu 660(66.0) 335(33.5) 5(5.0)
Pb 664(66.4) 332(33.2) 4(4.0)

DHETELBREH S, SiEOBEKE &R IZEICD
WTESBBE AT LT, BEIZ2288A (1 K T v
L), 3247A () BIoO2W3BA () OEEICBT BE
KOWNERBETEL, HoprUDEFLUIHEFRICL 5
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TEHUIZ, FEHPOESREE Table 3. Sorption of heavy metals from 10g of the paddy soil:
) BFFEoHERIC LoTE polluted by the metal on 2g of the forest product
HUTzHs, GEEIE § 8 1R TR wastes 1

ShaBELREEAREEINNCE Paddy soil Forest . hernatant
DEXNTNOMERE LT Start After treatment \EVI;IOS?;S fluid

: ki
EBEhOELES ine-particle u 2 . . . 1.6
A (opmy 78 (mD) Bark Pb 190 66.3(34.9) 1229 0.8
PR ATINE Cd 260  171.1(65.8)  87.9 1.0
- - Coarse-particle Cu 230 135.9(59.1) 93.2 0.9
ELER Pb 190 80.2(42.2) 1085 1.3
Ao RS e G B BIER 2T 83

e . ine-particle u . . . .
ERREHICER sk o g Pb 190 91.6(48.2)  97.1 1.3

& (15ml) X EHElDEH aw dust

Bl (I5ml) X BHOBK Cd 260  194.7(74.9)  65.0 0.3
E (2 Coarse-particle Cu 230 162.9(70.8) 66.2 0.9
Pb 190  120.4(63.4)  69.2 0.4

FBIRIRT LY, ke cd zgo 103.4(32.4) %57.3 0.3
2 N S E Fine-particle Cu 230 79.8(34.7) 50.0 0.2
bh by seonTlnehE Pb 190  105.8(36.7)  83.4 0.8
BERRL, fEURFTTY P R Ci w0 eoerD 838 o5
10 LDRFERRIE LI, Coarse-particle Cu 230  131.8(57.3)  98.0 0.2
35 X OBIT DN TR OIY Pb 100  146.3(77.0)  42.6 1.1

Paddy soil polluted artifically by the metal was used.
Unite : 7
Percent of the metal content remaining in the paddy soil.

BENHEB LS5 TH - 1. —
T, BHEH 2 DESBIVERED §
S ENTEY, DV Tr a7y
Z, BIEBOIETH 1z,

Table 4. Sorption of heavy metals from 10g of the paddy soil::

RITHEREAR S 2 L L HAF S polluted by the metal on 2g of the forest product
BIRETOIN S DANEDE wastes —II
<3 N >
ERINEREZBIE L2, 10ppmD Paddy soil Forest . o 0 tant
BRI YL, WEITIZBAOKET product 7iq

Start After treatment wastes

Cd 180#¢x  77.4(43.0)#:9%101.9
Fine-particle @ Cu 210 98.9(47.1) 110.0

100m1 (E&EE : 10007) 1T 5g
DOAWYE & 5g DK% Rk

ICRAL, #72AETHIBHEL  gark Pb 140 73.6(52.6) 65.0
TH20RGEI BB CHE L1z, =@  bowder c Sd ;80 1066(?2'% 'g%g
p 5 /r o TN oarse-particle Cu 210 157.7(75. .
B, LW, ABE, & LOLE Pb 140  76.1(54.4)  61.5

EWBiCHRL, MELAROS Cd 180  98.7(54.8)  80.6

0.7
1.1
1.4
0.9
1.3
2.4
| i ’ 0.7
ETEBILEThIEREERH Fine-particle Cu 210 111.6(53.1) 97.2 1.2
EUR (B2, 0, KBE L g Pb 140 63.0(45.0)  72.8 12
DB E +HEOB L IFTEDHED . e S8 180 ggggggg 4.9 0.2
N . oarse-particlie u . . . .
ZRFAUTHRIVIZH, KPS P Pb 140 107.0(76.4) 32.3 0.7
BARE G N -, =3 Fine-particle u 0 . . . .
AN OIS T LI 0 Pb 140  84.0(60.0)  54.7 1.3
STEBICETNAELBEED w;‘gfé’ mi a6
- Cd 180  108.3(60.2)  71.5 0.2
FAlEY» bR SN2 ERRED Coarse-particle Cu 210 69.5(33.1)  140.1 0.4
AR sN-ESEE LT Pb 140 75.5(53.2) 64.0 1.5

Polluted <oil was used after washing by water.
Unite : y
Percent of the metal content remaining in the paddy soil.

UL —BUaNGEBH -1z, T
LT, BEOEHPHAEGES
E—HTBL5IC, SEBOERRE
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Sorption (7)
0 500

=1 T T T T T
Cd
Paddy soil Cu
Pb
Cd
Bark powder F, spaethiana Cu
Pb

Cd

L. leptdepis  Cu
Pb

Cd
P. rhoifolia Cu
Pb

Cd
Z. serrala Cu
Pb

Cd
Wood flour F, spaethiana Cu
Pp

Cd
L. leptolepis Cu
Pb

Cd
P. rhoifolia Cu
Pp
Ca
C. obtusa Cu
Pb

Cd
T. dolabrata Cu
Pp

Figure 2. Sorption of heavy metals from the
solution containing 500 7 of the metal
on 5g of the paddy soil, bark powder
or wood flour.

BEOHETHERLBEL THRRUIL. B2HITRTE
BY, BEPOESZBEOATTEANE S X HEITL
Hixh, 2, KPSk 3EBIZTBIC X 358
LRBELEIR TN LD IFERER UL, BT,
239X, Bk H ADZFN T EESET 25
HFICBW T ENTERRBINEREZTTEDEEALS
niz.

B. HEMEREYICKILBNEESEOINE
FROEBITL - T, HAUZAHEIIIBEHEFL
TWAEBATLZRBOESER TOBEF»LINET S
T EWbh o125, APER EEOBIKEEEHT
AEAREBECTTIRINE SN TOA2EEEREZNRICL
T ARE DN BB LT ER SN, T,
HoUDABMICELRBTH P I LERERL,
CHITABE2BALUTXDESBINEE 2 HIE L.

BIFRELRNELELANIEBROEETDH 3.
Ft, BARIRBESBRELE, TobbLioLE
KL, BELUIZEEZAOIZEEORREICL AE
EENERZPTRUEZ. HETERFOESEEOHTEHIZ
FELBNELEICBNTIES KT oA, WEizmszs
nxh 2607, 2307, 190y Thbh, KIEHEOD L& Tk
Fhzh 1807, 2107, 140r THh -1z, HEFEIE & K
BERIFBREOPTHEMS . T/2bb, WE 3cm
DOREHEIC HY 1% 10g L ABWE 22 2 AhWTERE
U, THICEHEK 20ml 2 FNTHEBER ¥4 —T
180 RS % 5 4 T Uiz Db 205 8E Uiz, *
D, LEREAWIILEER, AEIOLEOREI
3, ABEBICITBRIEL U CEGRONEES
BEEEZAT U, REERESEOEE & ftElA0n%
LOMEDLRICL > TESY, FEIRTWRTEBHVT
NOBATIHBREENE ShTOESREO—IIZ
KRBTGS sh, BRIBEROERERZDOFDLED
bNTz. T, K A & OB X 5> TLEFRD
BRIV L, AT TNLTONERD39.4%, 34.7
%I U, SADE S JHD55.7%ITHE T UTz. K%
KE22D& 5 RESBEONEIX, BELERELER it
HUIZBAEIRHON, BARICRTEB VB E S
FIoaFizidfl, 2 a7 M &8, BKH 24 &
HRTo L, Fiz, SR 2R EH, OREEDET
WIh b LIEROESEE 2 LN EED50%LI T,
LEgiz.

C. AMEOBBICKSESRBINERDES

EERFTOERHT, FEONERER T/ LE, i
TEHOBE, 727 ZP8EH 2D\ ARBNTHEE
SERPNELUCTHRTIERFOESCER 2 WD 3|25,
ZOEEREARDEOEEI L - TEIT b
k.tﬁ%&;ac@;i&ﬁﬁ%@ﬂ%ﬁ@ﬁ@m;
STHBRALENEALNIIDT, B1RITRUIEZHE
DA %H b KNS 2 /U THEL, TOESBINE
RER R Uz, AME 30 Fh i 1~2mm OFFE U
TR U2, ZOMDOEHDSHER TN THIEEZ TOHE
BERUTH 5.

F2RTRT EB Y, HREUTZAREDOWThORIE
BT & KIBEPD» 5> DESBONELR YD 5 h iz
P, WEBICOVWTEHEANEB L ERBOEHIC
EoTR-THY, —BICHIIADIERSAYNE
SO HBAEABD Tz,

KELZEEHEFELUTWEGADESBNERIL, 85
FITRT EBHEEW, KL oAU LHABLIE
OMEBENTEY, Tz, o<y, ¥9713, £/ *
ORI ENINEGRER2 TR UL, A UERREOESE
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Table 5. Sorption of heavy metals from the solution containing
1,000 7 of the metal on 5g of the used sample in the

presence of 5g of paddy soil

Dipo1zdd, TD& 5 /ZNEODZ)
REEBOIFERDO—DLEUT, M
HOEEE L BEPOESERER

Wood flour
or bark powder

Paddy soil Supernatant

fluid & DBIRIT OV THRET LTz,

T (%)

T (%) T (%)

HRAWZE 227 2 O M8

Cd 716(71.6) 244(24.4)
F. spaethiana Cu 667(66.7) 217(21.7) 116(11.6)
Pb 498(49.8) 490(49.0)

Cd 407(40.7) 571(57.1)
313(31.3)

L. leptolepis Cu 670(67.0)

(<1mm) 2\, BEEOHEIC
UtzdS-> THEREE (F R T4

40( 4.0)

2012 os0r/ 4% 109) 1ciEE 2 %
2B pmmUrk. BSECETEH

Pb 415(41.5) 573(57.3) 12( 1.2) h, 1EONETILIS80%D 1
Bark powder
poorie G GBS WED Wig ooy
$ rheyea PE1W&¢% m&mbg w%iﬁ MEOEE 2 5P FICUIH > T
Cd 543(54.3) 428(42.8) 20( 2.9)  LETDH K1Y LEIIESU
Z. serrata Cu 640(64.0) 303(30.3) 57( 5.7) 4@@@@(%@@ﬁb\ﬁbi
Pb 372372) 5353 T5(T.5) ol etes s s
Cd 474(47.4) 487(48.7) 39(3.9) .
F. spacthiana  Cu 595(59.5) 351(35.1) 54( 5.4) z
Pb 555(55.5) 437(43.7)  8( 0.8) = =
Y Y R 3
. t . .
cprolepis G 3365'8) Ay L) 3(&5 MERER Y2 B O RIE %
Cd 662(66.2) 282(28.2) 56(5.6) 0 ATEBMILATED, <
Wood flour . rhoifolia  Cu 599(59.9) 3%6(35%6) d5(415) — NEBEKOBLCHETSC L
Pb 578(57.8) 408(40.8) LACT.0) oo ppo A0
Cd 543(54.3) 420(42.0) 37( 3.7) -
C. obtusa Cu 597(59.7) 378(37.8) 25( 2.5y  REUTE-LdMLARKIAT
Bb 710(71.0) 281(28.1) 9(0.9)  ADRESETH. fic, 4
- Cd 2509.5) 63965  82(5.2) #5%, 2, 3OHEREYICE
. ta Cu 491(40'1) 468(46.8) 41( 4.1)
PATAE Bh b06(50.6) 466(46.6) 28( 2.8) O ERMOREITOLTHEL,
ZTDRERBRE LT,

HNTNERED & - E BN EDIE, # F I Y4120 T
Y U OETS - 1205, SIKONTEAETH Y
S DTk e 7 FORBBRVNEEZR U,

BOEBSIPBETHIER, ESBNELRINLIESRE
WELBHOEREDN, BAShEARZICL-TED
BENEINELEZERUIZEDTHS. 1 F 1o LlE
TERAHAUIZBEZ YO SV, Y HEDORE
PR, HNELETIELA D LY 770 I OB,
FNELETIR Yy Y X OBBEBBELTE Y, —RT,
BEBBAR LD § BOBERTR U, £z, E&RERE
ETBEPHALIEEIE, HFIvLc@LTIRY Y+
OB, HiIcL TRy 770 I OKRE, iz, Hic
WUTEH D 700 DREBEFNETNG - & § BNTIY
ERERRUIZ.

D. MEREWCISIBERBORKLESEFLL

BOURHE

AIEE TOERIT L - TEZBHBERTE~ORPED
BAEZOEINPLEEFOESZEE 2R ITE T &M

DYBEICK T 3 LEOFYIE, BEAKOBEICER
T AKALEOESBHFRVBZDERILL &K
XL STV A, TOREE LTIE, ek, #it
DL, Bt, BrOLERREMOBRAP, BEEY
w&%g@riﬁ*@iéﬁ%%f?%ﬁaéﬁbnf
WBD, BBHABRHEFEE LTV, iz, 4
F A BB DR BB EITIS U THE/K DB LITIZ B
T o>TWV3EH, ThetERRICERT S LIZRES
DETHENDS 5. TCTEEDIX, MEEREHOE
NICESBINERICER L, ThBEEYICK 518y
BORAEEMEICDONT 2, 3OFHIIREREZT-12. B
WeBiET 5 &, HEREDOREE, TR, #EfEc
&> THRITH I DERED 5N 5H5, TOEBRDE
TR, WThoBEIBUNEINTHI3ELED
—MHEUTANEBNEL, LEPOESEE R
DIVB LMD Tz, BT, B A 2O, K
RO E, WENTR AY, 9503, ¥¥FOD
ZNThEEBONEREPEN Tz, SEOERER
12Tk, ARB L IESBEONEEBICOVTEE


sokyu


B e T - PR - BRI - SRR - AP THEAICE N 2 ERBOMERYIC L 2108 — 91 —

TAIKEL DV, Thb DR

Table 6. Sorption of heavy metals from 10g of the paddy soil#

IXBEEYMOBZFIMA &S Blan polluted by the metal on 2g of wood flour or bark
LHEHINAREEDTHAS powder —I

FATTTleD~rzesh, R Paddy soil Xgoggrlf{lour Supernatant
WEL 5 S JIFHRLTK Start After treatment powder fluid
MEDBBEICL-THS B & - R , gdZ?m; %égggwfz%gn 1.3
- . 5 < . spaethiana Cu 230 . .6) 1 2.1
;&é;i;fﬁf%ﬁj /: Pb 190  125.5(66.1) 635 1.0
SR DRI BN R B T

e REE S T ©Cd 260 221.0(85.0) 38.7 0.3
b, BESZOHIRRF T 2L D L. leptolepis Cu 230 180.3(78.4) 492 0.5
e £ B SEETH o1 Bark Po 130 1z2.36L4) 667 1.0
N SmDRMIMSITAR LG mies s
) . . rhoifolia u . . . .
BTh-120T, BaveAhiz Pb 190 113.6(59.8) 74.9 1.5
RBIIBE2EZ S TEBX Sd zgo lglyégggg) }?jfg 1.0
ZODMDAEETH - 12, U b Z. serrata u 230 . .7 . 1.8
U, EBEOKHEZ ETERT 25 zz;z gjiiﬁ; 12? ;z
BORME DRI IZHE 4 72 R F. spaethiana Cu 230 82.1(35.7) 145.8 2.1
PRI N, ENGEOKESHL, Pb 190 87.2(45.9) 101.3 1.5
REBEEE Yy % P 1 B DR B 1T T Cd 260 217.2(79.9) 52.3 0.5
PREEPERID % Ttk L LRICH L. leptolepis Cu 230  118.2(51.4) 1102 1.6
AT AICY>TOLEDE - & b Pb 190 90.3(47.5) 98.0 1.7
RETHARETHS 5. Fi, Wood Cd 260 165.3(63.6) 94.4 0.3
G-OOREEMEIR, BILUE  qoy Prhoifolia Cu 20 147G se 07
AL DWHEE ¥ D X 512175 » cd 260 wéi&éﬁ m; 03
tWSTETHA. MBEDTER C. obtusa Cu 230 110.4(48.0) 116.4 3.2
B F IS D RIG YT/ hS Pb 190 141.2(74.3) 47.3 1.5
mraed. CrOOMERE L, 6% Wy gF 0
_ g e . dolabrata Cu . . . .
ﬁ%ﬂ%%%%wotwqﬁ%ﬁ Pb 190 81.3(42.8) 106.4 2.3

DML % WA T 2IC4->T o, B
ICEBEICBINE X3 DTHS

>

2.

Unit : 7

i =

BRI IBROESEDHREREYIC X 3REITONT
WU, MEEREEY & LT3, BMBEEY, 10133
BOMEORAD LB LUK, » 3738, 8K
h 2B LI, Tho DRBER, WIh KGERE
DESE, TobbhFIiva, #, HEENEL
rz. HERMEDOE 28 » 10g ODARBBRIZELRS
LU, Zhic 20ml OEBE/K%EMNA T ISOEIE & 5 #H:
U, 20 HOBHBERIC LIERERNE, LE2050,
INThICE TN A ESER 2 FE TR B 2 A
WTHEIE U TSR, #HEARSREBoNEsSh TS
EEBRPNEL, tEHOESERZBO IR LM
bh-otz. APEIC X 3 HEBONEIZ, EEPERSC
LILL > TZOHENED Shiz.

5 B X &

Paddy soil polluted artificially by the metal was used.

3G% Percent of the metal content remaining in the paddy soil.

VHER « NLBIE « BARREI ¥, 8525
FFEREE 158, 1975.

HET R - HARFEAES - KEE - WAKZ/ : BA
K4z, BBEAKMAFHERES 157, 1975.
HEJEE - WAL« BARKMYES, 250K
FHFES 159, 1975.

RANDALL J. M., R. L. BERMANN, V.
GARRETT, and A. C. WAISS, Jr.: Forest
Products J., 24 (9) : 80—84, 1974.

HIFRE - FAASLZ - BHREE - FERUL : BER
FEHRAMAER, F1EHAREXTRE, 148—
149, 1975.

FILFNAD - TN - IUALEE - BeisE s - e - &
PEEAIR « B KB, 9 :58—62, 1975.
ZIFHS - TIE - (L - SREEES - HiGE - &
FEEAR © BIRAEHR, 9 :63—67, 1975.
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Table 7. Sorption of heavy metals from 10g of paddy soil:
polluted by the metal on 2g of wood flour or bark

10. WOLFGANG G. G., and
FuU-sHOU LiIN : Forest

_1II
powder i _ Products J., 24 (9) : 8791,
Paddy soil ~ Wood flour Supernatant 1974,
Start After or bark fluid
treatment powder
8d %{%8 153,;(2(1).4)2:5:1 123.6 1.7
F. spaethiana Cu 29.8(61.8) 78.5 1.7
Pb 140  87.2(62.3) 501 27 Summary
Cd 180 130.7(72.6) 49.1 0.2
L. leptolepis  Cu 210  168.0(80.0) 41.4 0.6 Removal of heavy metals
Bark Pb 140 99.2(70.8) 39.3 1.5 from the polluted soil by
powder cd 180 67.1(37.3) 112.4 0.5 the use of forest product
P. rhoifolia %‘é %4118 1%3;8%83 ggg gg wastes was studied. Wood
' ’ ' ’ flour and bark powder ava-
Cd 180 48.6(27.0) 130.5 0.9 .
7. serrata Cu 210  119.9(57.1) 88.2 1.9 ilable from saw dust or
Pb 140 58.8(42.0) 79.1 2.1 blocks of several species
) Cd 180 75.6(42.0) 103.7 0.7 of wood, and powder of
F. spaethiana Cu 210 137.9(65.7) 71.0 1.1 .
Pb 140  57.1(40.8) 77.0 5.9 paper mill waste were pre-
Cd 180  121.5(67.5) 58.0 0.5 pared for the tests. All of
L. leptolepis Cu 210  120.1(57.2) 87.8 2.1 the samples tested in this
Pb 140 66.2(47.3) 72.7 1.1 .
study took up a considera-
Cd 180 83.5(46.4) 96.1 0.4 . .
Wood  p rhoifolia Cu 210  166.1(79.1) 43.3 0.6 ble quantity of cadmium,
Pb 140 86.1(61.5) 50.4 3.5 copper or lead from the
Cd 180 79.9(44 .4) 99.9 0.2 metal solutions. Two g of
C. obtusa Cu 210 92.8(44.2) 116.1 1.1 h 1 ixed
Pb 140 54.3(38.8) 84.6 1.1 eac. Sample were mixe
Cd 180  100.3(55.7) 79.0 0.7 with 10 g of the polluted
T. dolabrata Cu 210  124.9(59.5) 81.1 4.0 paddy soil, and the mixture
Pb 140 57.8(41.3) 81.2 1.0

were shaken with 20 ml of

Polluted soil was used after washing by water.
Unit : 1

¢ Percent of the matal content remaining in the paddy soil.

Table 8. Cadmium content remaining in the
paddy soil after the treatments with the

wood flour
The number of the times Cadmium content
of the treatment Rate
0 230.0 1
1 184.0 0.80
2 154.1 0.67
3 138.0 0.60
4 115.0 0.50

Ten g of the paddy soil containing 230 r of the metal
was used. Two g of fine-particle saw dust was used
per one time.
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9. Wairss A. C.,, M. E. WILLEY, J. A.
KUHNLE, A. L. POTTER, and R. M. Mc
CREADY : J. Env. Quality, 2: 369—371, 1973.

water for 180 min. Twenty
hours after the shaking,
the mixture was separated into 3 parts, that
is, the sample, the paddy soil and the super-
natant fluid, and the heavy metal content in
each part was determined using an atomic
spectrophotometer.  Under this
experimental conditions, the tested sample
took up the metals even from the paddy

absorption

soil, and the metal content remaining in the
paddy soil decreased gradually by the repeat
of the mixing with fresh forest product was-

tes.
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