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Variations in the isotopic composition of stable mercury isotopes in typical

mangrove plants of the Jiulong estuary, SE China

Lumin Sun'? & Bingyan Lu? & Dongxing Yuan? & Wenbo Hao' & Ying Zheng*
1 Key Laboratory of Estuarine Ecological Security and Environmental Health, Fujian Province University,
Tan Kah Kee College, Xiamen University, Zhangzhou 363105, China
2 Key Laboratory of the Coastal andWetland Ecosystems, Ministry of Education, Xiamen University, Xiamen 361102, China

Abstract Variations in the composition of stable isotopes of mercury contained in tissues (root, stem, leaf, and
hypocotyls or flower) of three typical mangrove plants (Kandelia candel, Aegiceras corniculata, and Bruguiera
gymnorhiza), collected from the mangrove wetland of Jiulong estuary, SE China, were used to investigate the
sources and transformation of mercury in the mangrove plants. Tissue samples from the plants were digested and
mercury in the solution was preconcentrated with purge-trap method and then analyzed by multi-collector
inductively coupled plasma mass spectrometry (MC-ICP-MS). The results showed that the mass dependent
fractionation (MDF) of mercury ranged from —2.67 to —0.87%ofor 5°°’Hg while the mass independent
fractionation (MIF) of mercury isotopes ranged from —0.16 to 0.09 and—0.19 to 0.05 %o for A***Hg and A*"Hg,
respectively, relative to the standard NIST SRM 3133. The ratio of A" Hg/A**Hg was 0.991, indicating that the
mercury had been photo-reduced before being accumulated in mangrove plants. Analyses of the data from MIF
studies revealed that the major portion of the mercury measured in leaves (~90 %) originated from the atmosphere
while the source of over half of the mercury present in roots was the surficial sediment. This study, the first of its
kind investigating the variations in isotopic composition of mercury in the tissues of mangrove plants, could be
helpful to identify the source of mercury contamination in mangroves and understand the biogeochemical cycle of
mercury in the estuarine mangrove wetlands.

Keywords Mangrove plants . Mercury isotope . Mass dependent fractionation . Mass independent fractionation
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Extractability and Chemical Forms of Radioactive Cesium in Designated Wastes

Investigated in an On-Site Test

Yoko Fujikawa, Hiroaki Ozaki, Xiaming Chen, Shogo Taniguchi, Ryouhei Takanami,
Aiichiro Fujinaga, Shinji Sakurai, Paul Lewtas

Abstract In the aftermath of the 2011 accident at Fukushima Daiichi Nuclear Power Plant (F1 hereafter),
municipal solid waste (MSW) contaminated with radioactive cesium (rad-Cs hereafter) has been generated in 12
prefectures in Japan. The Japanese Minister of Environment classified MSW that contained rad-Cs in the
concentration more than 8,000 Bg/kg as “designated (solid) waste (DSW hereafter), and prescribed the collection,
storage and transportation procedures. When MSW containing rad-Cs was incinerated, rad-Cs was concentrated in
fly ash, and the ash often fell into the category of DSW. We have investigated a technique that can reduce the
volume of the rad-Cs-contaminated fly-ash by extracting rad-Cs with aqueous solvents such as water and oxalic
acid and concentrating rad-Cs in a small amount of hexacyanoferrate (or ferrocyanide, designated as Fer hereafter)
precipitate. Since DSW could not be transported to the outside laboratory, we have conducted on-site tests at
places where DSW were generated to investigate the applicability of the extraction — precipitation technique.

The present report is a summary of our most recent on-site test conducted in 2014. Also presented is the
re-evaluation of the results of our past on-site test from the viewpoint of leaching of rad-Cs and heavy metals in
the fly ash. An apparent decrease in leaching of rad-Cs from fly ash was observed by incinerating sewage sludge
with soil. Fly ash from a melting furnace contained more water-soluble rad-Cs than that from a fluidized-bed
incinerator. Some incinerator fly ash appeared to produce rad-Cs in colloidal form when extracted with oxalic acid,
resulting in the lower removal of rad-Cs from the extract by Fer method.

Keywords Ferrocyanide (hexacyanoferrate). Radioactive cesium. Designated waste. Leaching. Water. Oxalic acid.

Comparison of Meiofaunal Abundance in Two MangroveWetlands in Tong’an

Bay, Xiamen, China

Zhou Xiping*, Cai Lizhe* ", and FU Sujing*®
1 Department of Environmental Science and Engineering, Xiamen University Tan KahKee College, Zhangzhou 363105, P. R. China
2 Key Laboratory of the Coastal and Wetland Ecosystems, Ministry of Education, Xiamen University, Xiamen 361102, P. R. China
3 Department of Environmental Science and Engineering, College of the Environment and Ecology, Xiamen University,
Xiamen 361102, P. R. China

Abstract To compare meiofaunal community in the two mangrove wetlands in Tong’an Bay, Xiamen, China, and probe the
responseof meiofauna to high organic matter, sampling was carried out in Fenglin and Xiang’an mangrove wetlands in the bay.
Theresults showed that the Ne/Co ratio (nematode to benthic copepod) and organic matter in Fenglin mangrove wetland were higher
thanthose in Xiang’an mangrove wetland. The meiofaunal abundance in Fenglin mangrove was all lower than that in Xiang’an
mangrovewetland in summer, autumn and spring, while the meiofaunal abundance in Fenglin mangrove was higher than that in
Xiang’an mangrovewetland in winter. Two-way ANOVA results showed that the meiofaunal abundance and nematode abundance
were significantlydifferent between regions, seasons and regionxseason. With all the results in the present study, we confirmed that
the positiveresponse of meiofaunal and nematode abundance were only detected for medium organic matter contents according to the
Xiang’anwetland’s level, and that the distribution of meiofaunal abundance would be influenced by sand content. Higher copepod
abundanceand lower N/C value usually suggest better environmental quality.

Key words meiofauna; nematodes; copepods; mangrove wetland; Tong’an Bay
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& (PTWD BAS & MBS FERS (Riw) 70 PEAL TS G2 . B H e v Sl e XU o i i 45 R0,
Bk Cd GEEFRZE 10.4%) b, 45K 2 Bl 457K 7 i v 4 0 B 4 8 & = 1 IA B0 2 Tk i il E Kb (GB
18406.4—2001). P45 KK 4 17.9%MFE i Cr. 1.8%IKAEM ' Cu Al 3. 7% FESH Zn KAV
e A 0.6%MFEM T Hg 5 1.9%FF b Pb ik Bl h EEvs 4y Cd BvG R BE =, A 5.6% A ik
PIERVG G MPI 45 R IR, JRMAED S L2 o B 1 B AR K ™ s B8 80 m, SR B Rk
i Xmpr MRS T RBARAIZK . PTWI 45 5 7R, Hg. Cu. Zn 5 Pb 3440 TR XS Bl KU 13, {5
A 3.6%MFEM T Cd BT HEFERME, Cr wathmE, A 30.3%M A THER BIMH. il xR 45
PR, BT RE AR E RS 2R 2y (ICRP) B K 2K F (5x10%a™), Wk L&,
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R, SRR 6 h (I 45 SR AAS] 0.111 Bakg ™ SFFE, R LATH AL ST /K S RCR P (0 £ P 22 4 F
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AR ARSIRE 7 B AL D 2 30N

Zsay 123 ARIETR A Xk S, BRATR 2
(LE TR FRARE, Tl 363105; 2. R K%, 1RI 430074 3.3 A= 24 22 4 55 BRI 4 A 48 e o P 92 06 58
7= 363105; 4425 K%, JH1]361021; 5.4 E L RIS, TR 430074)

B B WRHWL (ELF-MP) 2 —FhE i e e MBI 1, BRI A AN N S S Rl A
Wiy oK, AR WELE. MRS AEYIN 21 EE T ELF-MF FR8grh, SO TEM A 0 4 % 0. hilt,
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W SEJT I s e BE D REMT I T2 L AUFE BRAR A 7 o W LB A LA S e RO SE A A5 T T s A A T 9 4
AR S0 AU A 0 MR TR R RGR R i S5 T s R A B 0T 9 B AR AR AR I 0 552K
e, TSR IS PINNG K B RS T T . DA AOWEI RIS Y — B S5 8, 4 G AN
5 IR, XHTFORT BEAFAE N IR AUREAT T 20T, SR AR IOWT ST 7 ATV AR R I 583 RS AR AR
B39 A= ) RN IR 5T LA B BRAR ARG 37 5 FLAm A5 B K 5 R IR 5

KRB W ShiT s Rthng; MK EIRKE: B0

GammaRE i FoIR R R 2 BE 75 VATFE M A S TS A B0 = f B

s, MAES) 2, BREEK S, MREEIES, Bk
(LIBT VRS FEJ2EA RS TR R, e/ 363105; 2.8 [ I TiHAE I soah, fE4E 1] 361012;
BE TSR IGAEE J, AR )E ] 361026)

W E. FIHTGIERCERZN BT A RS BN 23 B0 B8 T AEA . T R g 28 i s 4 1
FEG BB A T WA, 45 RR I, B RRT . RN S Al e Y S O AR R, (R SRR RO
RENGTERAWEZESR, HAED) RTINSO AT CR . #0 TAE S il R = 000 A
WREEARARIEH Y 33.6 Bq /kg~18322.3 Bq /kg, h AL FH NG FEW ARG 4.1 Bq /kg~10442.8 Bq /kg.
B FE T A PIRBU AR R, AR T RO AR, & FF i A% 28 10 BE R B AR il oK
4 23.8 Bq /kg~25320.2 Bq /kg. X v i BE 25 7 i B AR A o A 45 SRR, LA T2
LR RRMA . SR E . P Ac LU ADRE PLa; A 84 T Xt gmai s, §t
BAES RN 99.99% () w4l AU B S A TS A TR 22 Ac A0 BLa, HE RIS I T UG AR e ARk g
FEH.

KRB TCIRRCRZBE; TRVl Fabr= sy BEk o

He48 B RIKALE T EX AR 25 A1 25 I RIS R

RUBY2, KR Y, BRI, XIMom 2, RAE!
(LETTRZFHE SRR BE, fmd HI]361102; 271 N5 e ikl 5 LR 2=k, #ae M 363000)

W OB MERAKPRYBGEATEY T EKHARBE AU A E, CEBANBUR . RAFIRME ZK TR
FERL, MIAT B RZKALBE T 20 2 M LTS BRI B R 74, BL 280 Fhk 2571 100 Ff
S EHBRY), DY AS IR ZE S T PR AR ORI [ AF A AT A BE 7 v B SR C i R 2% - R R T A
Jiik, AT T 2015 4F 12 AR BRI BRKT UK TUEKS IEIEK MRS ) K H bR 4
Y, i TR RIS . S5 R KA T 28 FRAR 250 8 Fhig 2y KA R R H) K,
B 24 A TR IR FE A T3 Ry 0.212~87.85ng/L Ail ND CRA ) ~43.27ng/L,  Bi— B2 A HY TRk
5398 4.742~54.16ng/L Fl ND~40.66ng/L. £4&48 HRK T 25T AbFEJE, 40 AR 255 25 1) i s ik 2 I
B (R IR BRI AR TR IR B I IS, W] AR B SRR AR B T 2 TR IR B A 2 45
7.
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[1]. Chen Zheng, Wang Yuanpeng*, Xia Dong, Jiang Xiuli, Fu Dun, Shen Liang, Wang Haitao, Li Qingbiao*.
Enhanced bioreduction of iron and arsenic in sediment by biochar amendment influencing microbial
community composition and dissolved organic matter content and composition [J]. Journal of Hazardous

Materials, 2016, 311:20-29.
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