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Removal of Heavy Metals from Polluted Water using Forest Products Waste
—Removal by Wood Flour and Bark Powder—
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Figure 1. A setting to send wood flour and bark

powder to the riverbed.

A : Pipe made of polyvinyl chloride.
B : Waste pieces from nylon stockings.

C: Wood flour or bark powder.
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Table 1. The pH, temperature, and speed of the

running fluid of the water.
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Table 2. Cadmium and copper contents of waters

collected from the river.

Cadmium Copper

—

Riverhead of Sasagadanigawa

river 0.03*

2. Inflowing point to artificial pool 0.00%*
in Sasagadanigawa river :

3. Neighborheed of the closed 0.00
Naimi primary school :

4. Neighborhood of the closed 0.00

Hatasago village office

0.91

0.12

0.035

0.00

* ppm L .
** Jess than limit of detection.

Table 3. Cadmium and copper contents of the soils

collected from the river bed.

Cadmium Copper

1. Riverhead of Sasagadanigawa

river 90.0%
2. Inflowing point to artificial pool 775
in Sasagadanigawa river :
3. Neighborhood of the closed 8.5
Naimi primary school - :

4. Neighborhood of the closed 5.95

Hatasago village office

7000.0

13250.0

280.0

662.5
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Wood . obtusa a5 25 A5 mommucEnrRORNSERE
F. spaethiana 8.1 3.2 1.6 0.5 Uz ODTHBDT, ThasEEKDE
S @00 () (Se0) (5%) SEOBEIEDL KBRS LITTEO
Lo leprolepsis 88 Z& & 2T cuwmow mEkmosrivL, @
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(450.0) (Ze0)  (Eo0)  (Zo0) %, BRINEFETHAS.
Z. serrata 9.8 9.5 5.6 1.2
(326.7) (Eo0)  (ZEo0) (Z09) 1 =

* The enclosed wood flour or bark powder in the pipe were used. EEkcazhs B4R O EREY

** 1, Riverhead of Sasagadanigawa river

2. Inflowing point to artificial pool in Sasagadanigawa river.
3. Neighborhood of the closed Naimi primary school.
4. Neighborhood of the closed Hatasogo village office.

##* /g of dried wood flour or bark powder.

*#%* Ratio of the cadmium contents to that of the polluted water.
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Table 5. Copper taken up by the wood flour and bark
powder from the polluted water (1)*

Places**
1 2 3 4

Wood  C. obtusa 217 9%k 277.9 48.4 20.4
flour (239.5)*#%x(2315.8) (1382.9) (Zo0)
F. spaethiana 297.2 237.2 24.2 15.7

(326.6) (1976.7)  (691.4) (Ze0)

L. leptolepsis 367.7 297.7 24.4 19.7

(404.1) (2480.8) (691.4) (Zo0)

P, rhoifolia 488.1 333.1 39.6 33.6

(536.4) (2775.8) (1131.4) (Zo0)

T. dolabrata 318.1 228.1 28.1 27.1

(349.6) (1900.8)  (802.9) (Zo0)

Bark F. spaethiana 185.2 405.2 43.2 19.2
powder (203.5) (3376.7) (1234.3) (Zo0)
L. leptolepsis 116.6 351.6 62.1 27.6

(128.1) (2930.0) (1774.3) (Zo0)

P. rhoifolia 147.7 222.7 27.2 8.7

(162.3) (1855.8)  (777.1) (Zo0)

Z. serrata 427.0 472.0 68.0 18.0

(469.2) (3933.3) (1942.9) ()

* The enclosed wood flour or bark powder in the pipe were used.
#* 1, Riverhead of Sasagadanigawa river.
2. Inflowing point to artificial pool in Ssasagadanigawa river.
3. Neighborhood of the closed Naimi primary school.
4. Neighborhood of the closed Hatasago village office.
*** r/o of dried wood flour or bark powder.
*#+++ Ratio of the copper contents to that of the polluted water.

Table 6. Cadmium taken up by the wood flour and bark
powder from the polluted water (2)%*

Places**
1 2 3 4
Wood C. obtusa 2, 40%** 2.36 0.92 0.18
flour (80.0)##kk  (Zoo) (Zc0) (E0)
F. spaethiana 3.50 2.33 1.22 0.25
(116.7) (E0) (Ze0) (=)
L. leptolepsis 2.78 2.36 1.20 0.00
92.7) (Ze0) (Ze0) (E0)
P. rhoifolia 5.20 2.90 3.28 0.70
(173.3) (Ec0) (ZE) (Z00)
T. dolabrata 3.10 2.72 1.58 0.30
(103.3) (Ze0) (Z00) (E0)
Bark F. spaethiana 6.20 — - —
powder (206.7)
L. leptolepsis 5.00 — - —
(116.7)
P. rhoifolia 5.90 - - —
(196.7)
Z. serrata 5.65 - — —
(188.3)
* The wrapped wood flour or bark powder in a piece of nylon cloth
were used.

** 1, Riverhead of Sasagadanigawa river.
2. Inflowing point to artificial pool in Sasagadanigawa river.
3. Neighborhood of the closed Naimi primary school.
4. Neighborhood of the closed Hatasago village office.
*xx /g of dried wood flour or bark powder.
##++ Ratio of the cadmium contents to that of the polluted water.
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Table 7. Copper taken up by the wood flour and bark
powder from the polluted water (2)*

Places**
1 2 3 4
Wood  C. obtusa 117.85%% 42,35 12.35 2.20
flour (129.5)*#** (352,9) (325.9) (Ze0)
F. spaethiana 117.20 42.70 13.20 3.65
(128.8) (355.8) (377.1) (Zo0)
L. leptolepsis 177.67 93.67 17.17 4,12
(195.2) (780.6)  (490.6) (Zo0)
P. rhoifolia 398.10 23.60 48,10  10.10
(437.5) (196.7) (1374.3) (L)
T. dolabrata 178.05 52.55 24.85 2.25
(195.7) (437.9) (710.0) (Z0)
Bark F. spaethiana 160.20 - - -
powder (170.6)
L. leptolepsis - 181.55 - — —
(199.5)
P. rhoifolia 64.67 - - -
(71.1)
Z. serrata 102.00 — — —
(112.1)

* The wrapped wood flour or bark powder in a piece of nylon cloth

were used.

#* 1. Riverhead of Sasagadanigawa river.
2. Inflowing point to artificial pool in Sasagadanigawa river.

3. Neighborhood of the closed Naimi primary school.
4, Neighborhood of the closed Hatasago village office.
#*# . /g of dried wood flour or bark powder.

*##% Ratio of the copper contents to that of the polluted water.

Summary

Removal of heavy metals from the polluted water by the use of forest products waste
were studied. The forest products waste, wood flour or bark powder, were dipped in
the river polluted by mining waste water. After dipping for about 19 hour, they were
collected and the heavy metals taken up them were determined using atomic absorp-
tion spectrophotometer. Bark powder of Fraxinus spaethiana, for example, took up
19.0y of cadmium per 1g of dried bark powder from the polluted water containing
0.03ppm of cadmium, and the powder of Zelkova serrata took up 472.0y of copper per
1g of the powder from the water containing 0.12ppm of copper. These experimental
results indicate the possibility of utilization of forest products waste to remove of heavy
metals from the polluted water in spite of severe restriction to put into practical use.



