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Study on acid-neutralization capacity of lake freshwater, using

sediment—water microcosms

e BB T AP BN O&ET Ain AT
Tomonori KAWAKAMI, Kumiko YAMASHITA, Hisako KUROKAWA , Kumiko MAEGUCHI

ABSTRACT; A laboratory sediment-water microcosms experiment for three lakes were conducted over
20-d incubation period. These lakes included different types of an oligotrophic, a mesotrophic,
and a dystrophic lake. Two sets of microcosms for each lake were acidified to pli=4.5 with surfulic
acid and nitric acid, and one of them was treated with chloroform to suppress the biological
activities. All treatments demonstrates rapid pH recovery, but the acid-neutralization capacity
varied between types of lakes. Cation exchange was the main process in the 6ligotrophic and the
mesotrophic lake, wherecas the biological reduction of nitrate and sullate was the main process in
the dystrophic and the mesotrophic lake. In the microcosms treated with chloroform, the acid
neutralization by the biological reduction of nitrate and sulfate was suppressed and was replaced
by cation exchange.
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Table I Summary of published results ol acid ncutralization in various lakes

lnvestigators l.akes studied Methods, Treatment Results

Baker et al.?) McCloud lake, Florida microcosms, H2804 Ca/Mg exchange 60%

sulfate reduction 25-40%

Cook ¢t al.8 LLA223 Field, 112504 Ca/Mg exchange 19%

sul{ate reduction 85%

Schindler et al.9 ELAZ39 Field, None calion exchange 39%
sulfate reduction 53%

denitrification 26%

Oltiver and Kelsol® Headwater lakes, Ontario Laboratory, N2S04 cation exchange

Rudd et al 1D Southern Norway Field, None sulfate reduction

Adirondack Lakes,New York |Field, None

ELA302S Field, 2S04
Kerry and Rudd!? ELAL14 Laboratory, 112504 sulfate reduction
ELA223 Field, 112504

ELA302N, ELA302S

D. A Bruns et al.!3) Rocky Mountain Lake microcosms, H2504,HNO3 |cation exchange 32-91%

sulfate reduction 0-15%

denitrification 56%-61%
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Table 2 Characteristics of lakes sludied

HRMNTH Lo & AMiEtl A Wil [Lake Tsurugaike Karikomiike Nawagaike
HIHOr o TR B b fRooii % Type Oligotrophic Dystrophic Mesotrophic
- . 7 o fhe Location Mt. Norikura, Gifulllakusan National Park, [Johana town,
S AT A A2 I 2
B D b OO 2 FlikiE ﬁ ﬁk Lo 1 pref. Ohno city, Fukui pref. |Toyama pref.
s &M WHZ RS9 D microcosms T |alti tude (m) 2, 700 1,140 800
IR HEIR L SR 2R fiheT ol 5.3-5.7 6.4 7.1
Lkg T, MAMIC Y5 microcosms EC(u S/cm) 4.5-6.9 13 59
. . . Alkalinity 1-7 30 410
THL 0. 5kg PODIRIEE SL OFED |
SRV F LR E Y 2 I AR, [Exchangeable 179 11,000 25, 900
HWHED A LI % AL 9°ofn  |Ca and Mg of
Sediment
Z71ze —J)50 microcosms {ZDA Y &2
Ji 7 (1 eq/100g)
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Table 3 Schedule of incubations. @: the day acids were added, A: the end of incubation

0123 45678 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26
microcosms (DAYS)
L. Tsurugaike | @ (40) ® (40) O (40) A
L. Karikomiike| @ (51) @®(51) @ (1) A
L. Nawagaike | @ (550) ©® (240) @ (200) A
( ) : concentration of acid needed to decrease pl to 4.5 (u eq/l)
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Fig.1 UY recovery in sediment-water microcosms for

Lake Tsurugaike
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Fig.3 H* recovery in sediment-waler microcosms for

Lake Nawagaike
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