B 438

$% & 4R Tetsu-to-Hagané Vol. 89 (2003) No. 4

AKBEX YV THEIN-BRAEY TS N BED
BISRA X S JHRIMGT 3 HEHEHE :
WIE(bIRES 7 OO07 1 ILOZEAL

R RL - el A - S

i

CRE EAT HH FM /0O e*

Phytoplankton Response to the Enrichment with Steelmaking Slags Observed in Large-volume Outdoor Tanks:
Changes of Physicochemical Conditions and Chlorophyll Increase

Yasue NAKAMURA, Tomoki SATO, Kiyoteru SHITOGIDEN, Yoshihisa SAITO, Hitoshi NAKATA and Akira TANIGUCHI

Synopsis :

Responses of phytoplankton to the enrichment with steelmaking slags, de-Si and de-P slags, were determined by culture experiment in large-

volume outdoor tanks. In the first series, chlorophyll-a concentration attained its maximum on the 11th or 12th day, whereas on the 4th or 5th

day in the second series. After the maximum, cultures became nitrogen limiting in every treatment, indicating that both de-Si and de-P slags
cannot supply nitrogen while phosphate and silicate can be supplied. Change in size composition was also observed for phytoplankton en-
riched with slags: larger fraction (>10 um) became dominant over smaller fraction (<10 um). These results indicate that elements such as P,
Si and Fe released from the slags are available for phytoplankton.

Key word : de-Si slag; de-P slag; chlorophyll-a; nutrients; dissolved Fe; phosphate; silicate.
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Fig. 1. Schematic diagram of slag enrichment experiment
using outdoor tanks.
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Fig. 2. Changes of (A) air and water temperatures,
and (B) pH in three experimental tanks dur-
ing Experiment 1.
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Fig. 3. Temporal changes of (A) total Chl-a, (B) <10 um and (C) >10
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um fractions of Chl-a during Experiment 1.
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Fig. 4. Temporal changes of normalized chlorophyll a in ratio to the

initial value during Experiment 1 (A) total Chl-a, (B) <10 um

and (C) >10 um.
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of Chl-a during Experiment 2.
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Fig. 7. Temporal variations in concentration of
ammonium, nitrate, nitrite, phosphate
and dissolved silica in the tanks (A)
without, (B) with de-Si slag and (C)
with de-P slag during Experiment 1.
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Fig. 9. Temporal variation in concentration of

Fig. 10.

Fig. 11.

Fig. 12.

total Chl-a and nitrate in the tanks (A)
without slag, (B) with de-Si slag and
(C) with de-P slag during Experiment 1.

Temporal variation in concentration of
total Chl-a and dissolved silica in the
tanks (A) without slag, (B) with de-Si
slag and (C) with de-P slag during Ex-
periment 1.

Temporal variation in concentration of
total Chl-a and phosphate in the tanks
(A) without slag, (B) with de-Si slag
and (C) with de-P slag during Experi-
ment 1.

Temporal variation in concentration of
total Chl-a and nitrate in the tanks (A)
without slag, (B) with de-Si slag and
(C) with de-P slag during Experiment
2.
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Table 1. Temporal change in concentration of Fe’" and
Fe’* without (control) and with slag (de-Si and
de-P Slags) during Experiment 1.

Incubation Fe* (mg/1) Fe?* (mg/D
time (day)
Control | de-Si Slag | de-P Slag Control | de-Si Slag | de-P Slag
0 <0.001 <0.001 <0.001 0.001 0.001 0.001
1 0.001 0.003 0.014 <0.001 <0.001 0.002
7 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
11 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
15 <0.001 <0.001 0.047 <0.001 <0.001 0.031
20 <0.001 <0.001 0.001 <0.001 <0.001 <0.001
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Table 2. Temporal change in concentration of Fe*" and
Fe’" without (control) and with slag (de-Si and
de-P Slags) during Experiment 2.

Incubation Fe* (mg/h Fe® (mg/1)
time (day)
Control | de-Si Slag | de-P Slag Control | de-Si Slag | de-P Slag
0 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
1 0.001 <0.001 0.001 <0.001 <0.001 <0.001
7 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001
14 <0.001 0.001 0.001 <0.001 <0.001 <0.001
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