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Effect of Sewage Sludge Compost Products Application on Total Mercury and

Methylmercury in Soil and Plants

YU Ya-wei', YANG Yu-han', ZHANG Cheng'>" , YT Jian-ting', AN Si-wei', WANG Ding-yong'~

(1. College of Resources and Environment, Southwest University, Chongqging 400715, China; 2. Chongqing Key Laboratory of
Agricultural Resources and Environment, Chongqing 400715, China)

Abstract: Two different sludge composting products ( with and without biochar) were applied in field to study the variations of total
mercury (THg) and methylmercury (MeHg) in soil and plants, as well as their migration in the soil-plant system and accumulation
ability in plants during the sludge compost land use process. The results indicated that the concentrations THg and MeHg in soil
increased after applying sewage sludge compost products, while the THg level was still lower than the secondary standard of national soil
environmental quality. Biochar was speculated to probably promote the soil mercury methylation with lower MeHg/THg ratios in
different soil treatments. THg concentrations in mature plants were significantly lower than those in seedling stage, but MeHg levels
were higher than those in seedling stage. An obvious influence of composting on MeHg enrichment in plants was observed, and this
similar effect was not found for THg enrichment. MeHg concentration in the soils applied with biochar compost was significantly higher
than that without applying biochar compost soil, while MeHg in plant presented a contrary trend with higher level observed in no-
biochar compost soil, suggesting that the addition of biochar could be in favour of soil MeHg formation and inhibit the MeHg
accumulation in plants by influencing its migration. Since a strong MeHg accumulation ability with BCF of 1. 24-14. 63 was present in
plant, the mercury ecological risk in soil environment caused by long-term fertilizing should be noticed.

Key words:sludge compost product; land use; plant; total mercury; methylmercury; accumulation; biochar
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Table 1  Basic physical and chemical properties of tested soil and sludge compost

WiH THg/mg-kg™'  MeHg/pg-kg ! pH UL/ /g-kg™! BFHR/S-m™! TC/g-kg ™! TN/g-kg ™!
i 1 4 0.051 0.16 7.93 18.10 1. 11 64. 40 1.39
A R 2.203 2.31 7.58 550. 70 1.83 414.98 24. 34
B ZH A 2.310 1.83 7.33 431.03 2.15 338.73 24.92
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Table 2 Total mercury in the soil of different

land use processing/ug-kg !

AbFRZH 2015-07-15 2015-08-13
CK 50.95 £1.42a 56.72 £0.57a
A, 114.29 +6.61b 106.44 +8.97b
A, 135.43 £10.44d 127.98 £7.77d
A, 125.87 +1.49¢ 110.80 +8.00¢
B, 167.86 +19.27e 133.97 +£0.85e
B, 174.43 +15.34f 159.21 +5.41f
B, 185.83 £12.73g 164.22 £6.32g

1) [ 5 EE B9 A 58 %R Duncan’s £ 8 A% R B3 (P <0.05,
n=12)
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Fig. 1

Content changes of soil methylmercury
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AR R BRI A I 56 3R HY A SR 8 4k T
ERIKF-.
2.2 YRR A IR ARk
2.2.1 HPEKR
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111.13) . (321.45 +19.03) pg-kg™'; B,. B,. B,
Ak PHAE W) 5Ok % 1R 4 R (397.87 £ 46.85)
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B # A N SOR SR C W = . E 8 H
WO FE ) 5 oK 5 i 2 A [ A AT, v
A A, A ARSI R T 60.14% | 44.93% |
38.76% ; B,. B,. By AL 5 N T 52.91% .
58.10% . 55.25% . X EEZM Fisle et g &
A MU R ) TR 2 i oo 2 R4 i WA ) A=
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MR 90% LA I B AT P 120, 5 B 10 57 03 38
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Table 3 Total mercury in the plants of different land

use processing/pwg-kg ™!

LB 2015-07-15 2015-08-13
CK 167.42 +72.44b 121.32 +27.15d
A, 314.99 +63.26a 125.55 +11.81be
A, 377.77 +111.13a 208.03 +10.70a
Ay 321.45 +£19.03a 196.84 +34.91a
B, 397.87 +46.85a 187.35 +44.66a
B, 429.221 +80.30a 179.84 £37.12ab
B, 377.15 £173.21a 168.78 +25.37abc

2.2.2 fHYW SR

FEY 3R S AR DL IR 2. D A b B4
P R & B0 L 0. 21 ~0. 54 ng-g ™', B Ab3E
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PRI 9 H 3 OR 25 i H 4 013 A A TR AR
T, A LSRR AN T B 41 B, . B, AbBEA) 3
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