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Abstract

The effect of iron and iron hydroxide on sedimentary hydrogen-sulfide release was studied with laboratory incubation method using intact
sediment cores sampled from Mikawa Bay, Japan. As a preliminary investigation, the experimental setup was reassessed to clarify the
effect of agitation of the overlying water on the material balances at the sediment-water interface. Laboratory incubation experiment using
intact sediment cores was conducted varying the agitation intensity to monitor sedimentary oxygen demand. The results showed that
sedimentary oxygen demand was positively affected by flow velocity. As such physical control is common mechanism for dissolved
materials, we briefly summarize that the hydrodynamic control is indispensable to sediment-core-incubation procedure. Based on the
preliminary investigation, the same experimental procedure was employed to investigate the effect of iron and iron hydroxide on
sedimentary hydrogen-sulfide release. In the procedure, intact sediment cores were incubated under anoxic condition for 5 days with
addition of iron and iron hydroxide powder on the sediment surface and hydrogen sulfide concentration in the overlying water was
monitored. The results showed that sedimentary hydrogen-sulfide-release was clearly suppressed by addition of 1.55 mg/cm?-iron powder
and of 1.38 mg/cm’-iron hydroxide powder, respectively. The experimental results were also compared with an existing numerical
diagenetic-model and discussed.
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BHREILL-HSENE TIE, EFEOBEREOIE Sedimentary Oxygen Demand (LLF SOD) & %E3%3 4.
IZHE, KEBOARRFILRLHFHORRYE & % 2tk FRIEFLIEREY 2 7 OFEUL, 2014 4F 11 H 4 HIZ Fig. 1
FREO LA LIZLITREO NS, ZHUIHERWIC X 12 “SOD experiment” & 7R L7-Fi4 s (AbiE 34 1 44
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HEBEPITONTETEY, FFH GRG0 Y UG L DRI L 72, [FIFRRICICRE K S EREILL, Rk ks
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Fig.2 Schematic view of experimental setup.
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Table 1 Experimental conditions and results in sedimentary hydrogen-sulfide release experiment. Bracketed values show the proportion of

iron in the iron hydroxide.

references iron addition iron hydroxide addition
A-1 A-2 A-3 B-1 B-2 B-3 C-1 C-2 C-3
height of overlying water ~ (cm) 21.7 16.1 17.3 19.6 16.8 16.5 17.0 19.2 15.8
volume of overlying water (1) 1.71 1.26 1.36 1.54 1.32 1.30 1.33 1.51 1.24
amount (mg/em®) - 0.39 0.80 1.55 0.67(0.42) 1.38(0.86) 2.56(1.61)
release rate (mg/m*/d) 175 158 147 171 154 63 187 43 34
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RIFHALKFZENEE LTAF LY 7V =R L Y BE S
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dc
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ZZT, VIZE FKOEEE, CIEE EKPFOmmLKES
L OVATF SRR, ¢ 13 FEERRGAIRE R A (R EIR R (2
T WA &R

FERIZBH L7z 9 KoY 2 7120w T, 5,
HeFEW O BERA~OBR AT 5 L) EEL, 8
9.0cm ZE S HIIZ 1.5 cm HIZHRE I HLL 72,
HOMREW Y > 7o TR, FHUREBICH T A&
2L ) pH, ORP DHEEZEIT- 72, Tz, —HBOHER
Wy TVIEER S (2010) OFEE VT, 3R
DHEHEALKEDOGH & 1T - 72, —BBOMREW > 7
FFED EENEIZEZRPAL VI HIZFTEL, 3000
[z 15 43 B 01 £ 0 BIBUK O 5 B2 47\, B A
54 AR=YFNVT 4 )% — (Minisalt  SM16555K,
Saltrius) TAHB L7z, A L - HIBKIZE IR o 24t
SRR, HEREW Y~ TOVIZERE IS EL L 7 REE T
—25°C THHEMHEEL, UWTOOHIcftL 7.

FEE DWW T E AR (KE R A 1141 (ERE)),
SRBGEE (A 1142 (600°C hNZk - BEik)),
LR ke (CoD) (REMRALEI-47 (H~
YHVEEN) T ML DMRNEE)), 28R (KEH
HEHEN-4812 (£ ¥ F7 2/ = VHEROBREE)), 4
) URERAE 14910 G5k - WRMEH - £ 7
T UHEWOCREER)), BREESSERALY (M), &
# UREFA S L1554 (ICPFENHIIIE)) =,
MRKIZDOWTIEY) Y EREEY) > (JISK 0102 (2016) 46.1.3
AFrru~x 77 74), 4 (JISK 0102 (2016)
463.1 (N F F V3 HE—T) 77 U EFEWIERERE)),
7 ryEZTHEREZES (JIS K 0102 (2016) 42.5 (£ 4 7
o~ Mg 7)), WAEEEESESR (IS K 0102 (2016)
43.1.3 (FAATER)), fiiEEREZE S (JIS K 0102 (2016)
43.2.6 (FEhiii)), &%% (JISK 0102 (2016) 45.6 (<X
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Fig. 5 Conceptual diagram of (a) diffusive boundary layer and (b) flow boundary layer in the vicinity of sediment-water interface.
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Fig. 6 Hydrogen-sulfide-concentration variation in the overlying
water.
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Fig. 8 Dissolved-iron-concentration variation in the overlying
water.
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Fig. 9 Vertical concentration profiles in pore water. Plots and lines show the measured data and numerical simulation results, respectively.

29



Fbo T BRI AR - A WA
10
9 r o
= 8 T Reference
E 5} FeOOH J/ i }
3 6 I (2.56 mg/cm2) %
2 $ 3
2 57
I A SR
= 20 M b0 T T
A
1 A
0

-24 -12 0 12 24 36 48 60 72 84 96 108 120

elapsed time (h)

Fig. 10 Time series of hydrogen sulfide concentration in the over-

lying water. Plots and lines show the measured data and
numerical simulation results, respectively.

FNEBIZ B LY 3 7 BIBRK T O Fe? I I,
FBETem T CIRAMEXF-> TWL01IZxf L, ET NV
FHROFERIT 1 om DR THIREINIZH D IREL XV b
WG & 7 5T B, —TF, FeS OWMBIEIZRIFCTH

D, Fe*t & ST LORUBRESFII R U TH L LEZOHN
L7280, EFMEENT VARV F OERTREIC O W
THFT2LENH 5. ZOMOTHEIZOW TR
BIFCHDLEVZ LN, ELLHEETIVOLER L
DEEM 78T A — & —F 2. — = 0 TEQPFEMEDTRIE S
nas.

WIS, RETIVIC L DAL SR s O PR 4 % e
BT B 720, HERFOGAKEZRE BT 5 I
L DB % Fig. 10 TIT o 72, KEEALERINO A 12 X
59, BT IVEMERRITERE R OBE L OV IR
HTETWwa, LAL, EFVEIASRIEIHMGE
48 W FEE CREFM R IRBIZEL T AR L, 5
BRAG R CLIMRBTRY 72 I R ADHERE S LB . S50, Tt
(LKA Db 2 BIREOIFER R &b &0 RED
VIR B EEZLND,

5 £&O

K - HERE) FRENZ B A ERR R ILK R DL T T
7 AL T, B OWERSEZEIZ OV T O EEIZ
FR e EHCRDEL SNz £z, ZERTTO
HeRa 7 6 OWALKFZBEMEE Z ER T 5 L & b1, #
AN & BERALR T A MIHIRI R AR S 7z, RERHER
Mo, BREMRIC &) A% &b —REIZITHER Y A
5 OHALKFOEL Z W § 5 Z L I3THETH H 2 LA
MER SNz, Stald, BREIMIZHD 2 ORR % flfe S
HB72OICHER HHERMEIZO NV TOREFDPLETDH
b, F7o, BREMIC X DAUKIE R IIHIR) R 2 =
RS 2720, FUEE TV OWER X ) FERE /YT
A=Y —Fa— T eft) b, ThE LB
&) EE TR IS E R ENEREZE/RT L LD
MEEEZZOND.

SEXH

Fossing, H., Berg, P., Thamdrup, B., Rysgaard, S., Serensen, H. M.
& K. Nielsen, 2004. A model set-up for an oxygen and
nutrient flux model for Aarhus Bay (Denmark). NERI

National Environmental Research

Technical Report,

Institute, Ministry of the Environment. Denmark. 483,
65 pp.

Inoue, T. & Y. Nakamura, 2009. Effects of hydrodynamic conditions
on sediment oxygen demand: Experimental study based on
three methods. J Environ. Eng., 135, 1161-1170.

Inoue, T. & Y. Nakamura, 2012. Response of benthic soluble reactive
phosphorus transfer rates to step changes in flow velocity. J
Soils Sediments, 12, 1559-1567.

L, AT, RAZEE, 1999, BREESEGORT v TN

ZAUIAE D HEAR Y ORI - ) > DEHOIGE. K

FOCAE, 43,1013-1018

B. M., Carvalho, L., Perkins, R., Kirika, A. & D. M.

Paterson, 2007. Sediment phosphorus cycling in a large

Spears,

shallow lake: Spatio-temporal variation in phosphorus pools
and release. Hydrobiologia, 584, 37-48.

EIEES, SAARED, 8RR AR, TEART BN
THRAR, 2010, FHIRHERTY - A L o0 A 2 B85 il
/G RE TE fo M UM E DA B L SRERHERR )~ DB .
SR, 59, 1155-1161.

* %k ok ok ok ok ok

Study on sedimentary sulfide-release reduction by iron and iron hydroxide spraying

Tetsunori Inoue*!, Yuji Fujiwara*?, Yoshiyuki Nakamura*?

*1 Port and Airport Research Institute, 3-1-1 Nagase, Yokosuka 239-0826 Japan
*2 Yokohama National University, 79-1 Tokiwadai, Hodogaya-ku, Yokohama 240-8501 Japan

Received: November, 27. 2017, Accepted: November, 30. 2017

30



