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A Study on Removal of Cadmium and Lead from
Water by Oenanthe Stolonifera DC.
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ABSTRACT

Minari(Oenanthe stolonifera DC.) lived in serious polluted water is able to remove chemical
elements from batch system. This study attempted to compare the incorporation of cadmium and
lead in batch system. Different concentrations of Cd(0.02; 0.1; 0.5; 1.00; 5.00 mg/l) and Pb(0.1;
0.5; 1.0; 5.0; 10.0 mg/l) were used. Toxic effects were obvious at Cd 1.00 mg// and Pb 5.00 mg//.
The detrimental effects on minari were chlorosis of leaves and stunted roots and reduction in
the number of lateral roots. There was reduction in growth rates exposed above Cd 1.00 mg/!
and lead 5.0 mg/l.

The minari capacities to remove Cd were 34.1-74.2% and Pb were 53.0~91.5%. The removal
rates by minari in Cd and Pb solution were decreased with increased exposure concentration(in
Cd r=097, in Pb r=0.88).

The removal rates by minari in Cd and Pb solution were increased with increased growth rate(in
Cd r=093 in Pb r=0.92).

Recovery rates on minarn are 67.3~95.2% in Cd water and 72.6~88.3% in Pb water. The rates
are increased with increased growth rates and decreased initial concentrations.

Keywords : Oenanthe stolonifera DC., metal, Cd, Pb, removal
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Fig. 1. Culture of minari in water bath system.
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Table 1. Cadmium and lead concentration in water

bath
Water
Material bath Concentration
No. (mg/l)
Control 0.00
Cd1 0.02
. Cd 2 0.10
Cadmium Cd 3 050
Cd 4 1.00
Cd 5 5.00
Control 0.0
Pb 1 0.1
Pb 2 05
Lead Pb 3 1.0
Ph 4 5.0
Ph 5 10.0

mple$ B3 Ahn' solutiond #¢) A Kk
wel ol 512 i ok

2. HiF HE ¥ BMEHE
) whelel dE shsgah she] wE
shegat sholl o8 kel o] el cj @ Boel
pebbzA| ool W7)gla) we), ol E)e] Mk
(g Eesel 0,1,2,4,6,8, 12 dayoll BRI

W BRI TRY

Growthrate(%) = (Final Weight — Initial Weight)/
Initial Weight X 100

2) BEIS] FGBel whE BEEGAW el Cdet Pb

-4 uld
7R R vidielel o EeEBe M
Vi Aastr] $18) 0,1,2.4,6,8, 12 dayell Zhzhel

KRS E] BEES 100 mid BRHE] AR

# 109 Lipell A4to 2 giigfste] Atomic Ab-

sorption Spectrophotometer(A.A.S.)2 il s}sd vt
3) E4B(CdPb)2l kL™

R(%)==(C, — C)/Cy X 100
R: BrAA
C.: #HH B (nitial concentration) (mg//)
C: EjhE tod o) ®E (mg/h)

4) Hipl pRAkE"

A=C XV, =XV,

A: BpFE(mg)

Co: ﬁ)ﬁﬁ(}%fg(mgﬂ)

Ci: wh2 =HR & (mg/D)
Ve " REER IO
Ve U R 0

Wy rEE (Au)
Au=A/Wg/t
Au: B(VEREE
A: BrEE (mg)
Wg: BEHES] 8l
t: H§fElday)

5) [Efee] g

vjvle] 7} RIEE A ks FASIE Ak
WAL HLEE7] Eke] BB T K 80Cel A 12
A7 gob #HEAIZL vvie]ell HNO;, : H,S0, : HCIO,
=10:1:48 %3} ternary soulution 10 m/E 2
AL 200C Zhd el A gifke] 2~3mi7t 2 wfjrhA]
7}d 5k & filtering(No. 7) %l 100 m/ & 2% Ato-
mic Absorption Spectrophotometer(A.A.S)E Ik
stod ulube]v) Wikt E4R (Cd, Pb)e] 45 &
Bl

. #R % B

nhvpeps o] 83t Kbk E 4R Cdet Pbel miuliell
°j&t RERENS MASH] el Tl el |
s we)gt SEwRel A vldel s KebEste B
H3 R SRS 4 HHRE A Mook

1. aldzjel &R

1) Cd &R A K

ole]7}x] el Cds EME FERed A vy
22 12207 KNS o Cde) BEA o
ulvbele] BEEe] sttel HWiEKS Table 20 v}
ehyow, Fig 24= vvele] o dE-S 100%=
slo] RIS A7) o2 HBEEY L @EES
vl Zolc)

A Fo] EEE 05mgl ol3te] EEdAE
1.6~ —34%7HA Bl wF A4 Fe] zle]7} 27
o2 d| Bl 1 mg/le] ol A 4 RFe]l —11.0%,
5mg/le] EEd s —154%2) 4 RFES Liehlo]
Cde] B 1mg/l 14l Sl st=Fe] vlvte]e]
RS BUAIZ o AT B HESHA oottt
(P>0.05). o+ tHF HiElME BEEdesd 1
mg/l oAk HEEmel A At vlvelE 717 F

Korean Journal of Environmental Health Society, Vol. 21(1)



50 Byeong-Seol Lee et al.

Table 2. The Weight of Oenanthe by time course in various Cd water(20C)

Water Cd Weight by time(days) Total
bath conc. growth
No. (mg/l) 0 1 2 4 6 8 12 change (%)
Control 63.5 63.5 64.1 64.5 65.1 65.3 65.2 2.7
Cd 1 0.02 64.5 64.0 66.3 65.4 64.9 64.9 65.5 1.6
Cd 2 0.10 61.5 61.0 60.8 61.1 59.6 59.7 60.4 —1.8
Cd 3 0.50 62.5 61.9 62.0 60.8 614 60.0 60.4 —34
Cd 4 1.00 66.5 66.5 67.2 64.3 62.1 62.0 59.2 —11.0
Cd 5 5.00 65.5 64.3 64.0 62.4 60.2 58.8 55.4 —154
Table 3. The weight of Oenanthe by time in various Pb water (20C)
Water Pd Weight by time(days) Total
bath conc. growth
No. (mg/l) 0 1 2 4 6 8 12 change (%)
Control 0.0 63.5 63.5 64.1 64.5 65.1 65.3 65.2 27
Pd 1 0.1 615 615 62.5 62.5 63.0 62.8 63.0 24
Pd 2 0.5 615 61.2 62.0 62.4 53.0 62.8 63.0 28
Pd 3 1.0 70.0 70.0 69.8 69.8 69.0 69.0 68.4 —2.3
Pd 4 5.0 65.5 64.0 63.4 62.9 62.1 61.2 60.3 —-79
Pd 5 10.0 69.5 68.4 66.6 64.1 62.1 61.3 57.5 —17.3
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Fig. 2. Growth rate of Oenanthe by time in Cd wa-
ter.
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Fig. 5. Total removal rates in each culture medium.

Table 4. Cadmium concentration(mng//) variation by time (at 20C, 5/ water bath)

Water Cd concentration by time(days) Final
bath removal
No. 0 1 2 4 6 8 12 rate(%)
Control 0.011 0.013 0.012 0.011 0.011 0.009 0.011
Cd 1 0.031 0.031 0.020 0.023 0.021 0.013 0.008 74.2
Cd 2 0.124 0.008 0.029 0.043 0.038 0.028 0.022 74.2
Cd 3 0401 0.320 0.187 0.245 0.212 0.167 0.125 68.8
Cd 4 0.807 0.730 0.361 0.504 0.419 0.351 0.329 59.2
Cd 5 5.340 4.763 4.234 4232 3.656 3.570 3.520 341

{Cd 1: 0.02mg/l, Cd 2: 0.10mg/l, Cd 3: 0.50 mg/l, Cd 4: 1.00 mg/l, Cd 5: 5.00 mg/l].

Final removal rate(%)=(Co-C;)/Co X 100.
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Fig. 6. Relationship of growth rates and removal
rates in various Cd conc.(r=10.93).

Table 5. Cadmium removal amount
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Table 6. Recovery rates of OQenanthe in various Cd

concentration

Bath ; Initial Total Plant ~ Rate of
No. | conc. removal recovered = recover

‘ (mg/D) | amount(mg) | amount(mg) (%)
I o ;
Cd 1 0.02 0.115 0.093 81.7
Cdz, 010 0.510 0.456 894
Cd 3| 050 1.380 1314 | 952
Cd 4 1.00 2.388 1.812 75.9
Cd 5 500 9.100 6.100 673

Bath Initial Final Removal Minari wet Unit removal amount

No. amount amount amount weight(g): [(F-D/Wg/dav]
(mg); 1 (mg); F (mg); I-F Wy (mg/g.day)

Cd 1 0.155 0.040 0.115 64.5 14810 !

Cd 2 0.620 0.110 0.510 615 691x10 !

Cd 3 2.005 0.630 1.380 62.5 1.84 %10 7

Cd 4 4.035 1.647 2.388 66.5 299%x10 ¢

Cd 5 26.7 17.060 9.100 65.5 3.40x10 *

[(mg) = initial conc.(mg/!) Xinitial volume(/).

F(mg)—final conc.(mg//)Xfinal volume(/).
Unit removal amount(mg/g.day)=(F—1)/Wg/day.
[Cd 1: 0.02mg/l, Cd 2: 0.10mg/l, Cd 3: 0.50 mg/l, Cd 4: 1.00 mg/l, Cd 5: 5.00 mg/l].
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Table 7. Lead concentration variation by time (20C, 5/ water bath)
Water Pd concentration by time(days) Removal
bath rate
No. 0 1 2 4 6 8 12 (%)
Control 0.01 0.01 0.02 0.01 0.01 0.01 0.01
Pb : 0.08 0.06 0.06 0.07 0.05 0.05 0.02 75.0
Pb 2 0.47 0.18 0.19 0.15 0.11 0.04 0.04 915
Pb 3 1.10 0.79 0.75 0.69 0.52 0.39 0.28 74.6
Pb 4 4.72 3.53 1.68 157 113 1.93 1.53 67.6
Pb 5 9.90 8.55 7.53 6.42 5.70 5.00 4.66 53.0
[(Pb 1: 0.10 mg/!, Pb 2: 0.50 mg/l, Pb 3: 1.00 mg/l, Pb 4: 500 mg/l, Pb 5: 10.00 mg/!].
—a— Pb 0.1mg# 1007
~e— Pb 0.5mgA 90 *
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Fig. 7. Concentrations of lead in culture medium,
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Table 8. Lead removal amount

Byeong-Seol Lee et al.

Bath Initial Final Removal Minari wet Unit removal amount

No. amount amount amount weight(g); [(F-)/Wg/day]
(mg); 1 (mg); F (mg); I-F Wg (mg/g day)

Pb 1 0.40 0.12 0.28 61.5 3.79x10

Pb 2 2.35 0.22 2.12 61.5 2.89x10 *

Pb 3 5.50 042 4.08 70.0 4.86x10 *

Pb 4 23.60 7.63 15.97 65.5 2.03x10 *?

Pb 5 49.50 23.30 26.20 69.5 3.14X10 *

[(mg)=initial conc.(mg/l)Xinitial volume(/).

F(mg) = final conc.(mg//)Xfinal volume(!).
[Pb 1. 0.10 mg/l, Pb 2: 0.50 mg/l, Pb 3: 1.00 mg/l, Pb 4: 500 mg//, Pb 5: 10.00 mg/].
Unit removal amount(mg/g day)=(F—1)/Wg day.

Table 9. Recovery rates of Oenanthe in various Pb
concentration

e

Bath Initial | Total Plant Rate of
No. conc. removal recovered | recover
¢ (mg/l) ‘dmount(mg) amount{mg) (%)
I . -
Pb 1 010 ‘ 0.28 0.23 814
Pb 2 0.50 2.14 1.80 84.3
Ph 3 1.00 4.08 3.60 88.3
Pb 4 5.00 15.98 11.60 72.6
Ph 5 10.00 26.22 18.95 72.9
mg/l8]  Abelell4]3= 203X 10 *~3.14X10 *mg/

Wg/day<2irt.
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