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Abstract: Phosphine is a natural gaseous carrier of phosphorus in its biogeochemical cycles, and it might be of importance to
the phosphorus balance of eutrophic lakes. A laboratory study was conducted to determine the effects of various environmental
factors on the formation and release of matrix bound phosphine from lake sediments taken from eutrophic Wulongtan Lake in
Nanjing city and Taihu Lake of China. Environmental factors included the ratio of water to sediment, disturbance, Fe(1l, III)
and Mn (II). When the ratio of water to sediment (w/w) was 3:1, both matrix bound phosphine and gaseous phosphine
achieved their peak values, 7 517 ng-kg™ and 40 ng-m=, respectively. The magnitude order of phosphine in sediments or
headspace was similar respectively at other ratios of water to sediment. Disturbance also influenced the behavior of phosphine
in lake sediment. Under lower disturbing intensity of 50 r-min™, the change of matrix bound phosphine concentration was not
detected; while, as the disturbing intensity increased to 100 r-min™, there was a progressive and rapid increase at the first 48
h, reaching a maximum concentration 7 932 ng-kg™, then declined gradually during the following time; when the disturbing
intensity was 150 r-min”, a rapidly release process of phosphine was observed and approximately 99.6% phosphine disap—
peared within 120 h, with the disappearing rate of matrix bound phosphine being 43 ng-kg™+-h™.  Matrix bound phosphine
concentrations in lake sediments were determined by the balance of natural generation and depletion process. The removal
rate of matrix bound phosphine could be accelerated when Fe (IlI) was added, with 45.6% matrix bound phosphine disappear—
ing in the over 120 h experiments when 3 ¢ MnCl,+4H,0 was added to 30 g sediments. Fe (1) and Mn (1) had no signifi—
cant effect on the elimination rate of the matrix bound phosphine.
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Figure 1 Effects of water to sediment (m/m) ratio on matrix

bound phosphine (a) and gaseous phosphine (b)
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Figure 2 Changes of matrix bound phosphine at 100 r+min™
of disturbing speed
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Figure 3 Effects of disturbing intensity on the release of

matrix bound phosphine in sediments
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Table 1 Effects of Fe(Il, Tl) and Mn (I') on pH values of

sediments and overlying waters
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Figure 4 Effects of Fe (II,II) and Mn(Il) on matrix bound

phosphine in sediments
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