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Promotion of Recycle Port in Sakata Port

Takashi IKEDA?

*Yamagata Prefectural Government Port and Harbor Management Office

Abstract

A number of cargoes and of company’s sites, both of which are related to recycle, have been steadily increasing in
Sakata port in Yamagata prefecture since it was designated as a recycle port. In addition, Sakata port will be considered to play
a big role from now on regarding reconstruction assistance of the Great East Japan Earthquake and future new energy.

In this regard, we would like to introduce our approach for the promotion of recycle port in Sakata port.
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Fig. 1 Panoramic view of Sakata port
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Fig. 3 Dealing cargo by importation and
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Fig. 4 Dealing cargo by goods
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Fig. 5 Allocation of designated ports by Recycle
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Fig. 6 Transition of cargo
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in Sakata port
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Fig. 8 Debris treatment scheme with wide area

combined port function and marine transport
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Application of Iron & Steel Slag for Civil Engineering
Masao NAKAGAWA?
Slag & Cement Division, Nippon Steel Corporation
Abstract

Iron & Steel Slag is the by-product in steel-making process, and generated over 30 million tons
in Japan. The slag produced in iron-making is called BF (blast furnace) slag, and the slag produced
in steel-making process in converter or electric furnace is called steel slag. In Japan we have tried to
use them as the recycling materials for civil engineering materials more than a hundred years ago,
and established official technical standards like JIS. But recently, the change of circumstances
around slag utilization requires the technical development of new usages for slag.

In this paper, after we introduced the current state of application, the situations in law system
and the suitability for environmental quality standards as of iron and steel slag, we would describe
the new technology to restore the marine environment for developing the slag market.

Key words: Iron & steel slag, Cement, Marine environment, Soil improvement, Algae beds
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Table 1 Production of iron & steel slag

Production Utilization
Iron Production 72,526 -
Crude Steel Production 96,449 -
Air-Cooled 4,124 4,107
Glanurated 17,551 17,218
BF Slag Total 21,675 21,325
Converter 9,174 9,425
EAF 2,330 2,158
Steel Slag Total 11,504 11,583
Total Slag 33,179 32,908

(thousants ton)

Table 2 Chemical components of slag

Chemical BF Slag Steel Slag | Natural S_tone

Components (Converter) (Andesite)
Ca0 417 45.8 5.8
SiO, 33.8 11.0 59.6
T-Fe 0.4 17.4 3.1
MgO 74 6.5 2.8
Al203 134 1.9 17.3
S 0.8 0.1 0.0
P205 0.1 1.7 0.0
MnO 0.3 53 0.2

(weight %)
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Table 3 Green purchasing products
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YUZAS Wind Power Station
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Abstract

To cause a voltage fluctuation and a frequency fluctuation by the output fluctuation of the
wind power generator has been pointed out from the power company from before.
Each power company provides the limitation for the capacity of the wind power generator which it
is possible to connect to the each electric power network.
At this article, it reports the technical development which eases the output fluctuation of the
wind power station and on the measured data in Yuza wind power station (Yamagata Prefecture
Akumi District Yuza-Town) which is a world's first output fluctuation relaxation type wind power

plant.

As the conclusion, it is the prospect which is recognized as the output fluctuation relaxation
type wind power station for the short period fluctuation absorption of which is possible.

Key words: Smoothing of Power Fluctuation, Wind Power Generator, Battery System
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Fig. 6 Yuza wind power station

Fig. 7 Building of battery system and
substation

Table 1 Specification of Yuza wind power station
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Control
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Inverter :750kVA-6 units

Fig. 8 Lead battery LL1500-W-3,456 units
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Metabolome Analysis Under Nitrogen-deficient Condition in Oil-rich Microalga

Takuro ITO* Miho TANAKA?, Haruka SHINKAWA?, Yoshitaka ANO?,
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Abstract

Neutral lipids or hydrocarbons derived from oil-rich microalgae have promising potential for a

next-generation biofuel.

However, reduction of the production cost

is necessary for their

commercialization. Understanding the metabolic change under oil accumulating conditions in
microalgae is a first step to develop the more highly oil-accumulating algal strains using metabolic
engineering techniques. “Pseudochoricystis ellipsoidea”, a unicellular green alga, accumulates a
large amount of oil under nitrogen-deficient conditions. In this study, “P. ellipsoidea” was grown in
flat flasks under continuous illumination and aeration with 1% CO, at 25°C. Metabolome profiles
were obtained from “P. ellipsoidea” under both nitrogen-rich (rapid growth) and nitrogen-deficient

(oil accumulating) conditions using capillary electrophoresis mass

spectrometry and liquid

chromatography mass spectrometry. Relative quantities of 329 metabolites including central
metabolites, free fatty acids, neutral lipids, phospholipids and glycolipids are systematically
compared between these two conditions. As a result, the quantities of more than 170 metabolites were
found to significantly differ by the Mann-Whitney U-test. We found that some of decreased
metabolites are involved in nitric acid metabolism, which is closely related to de novo synthesis of
amino acids. In lipid metabolisms, the quantities of neutral lipids were greatly increased in
nitrogen-deficient conditions; however, those of nearly all the other lipids were either decreased or

only slightly altered.

Key words: Oil accumulation, Central metabolism, Glycerolipids, Mass spectrometry
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Fig. 1 Oil droplets of “P. ellipsoidea’
under nitrogen-deficient condition
a: Differential interference image

b: Fluorescent image of oil droplets by nile red stain
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oL AT LC-MS JHNEMEERE & LT 10 uM D
1,2-dihexanoyl(d22)-sn-glycero-3-phosphocholine & 1,2-
dimyristoyl(d54)-sn-glycero-3-phosphocholine (> 3" 41 %
Avanti Polar Lipids Inc.) Z#/MMx 7=, 7 —ZfEHricix,
MasterHands 27 % iV 7=, &7z, MR TICE T
5%/ 5 DNA mEERL, ¥ 7V oMEHiEIC
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MOZEMET LR S h o7,

JEEBEOEENRE Y T AZLICE LD TIHETD
L, BREBERZ FIZBWTAAL AT 4 —BIVEEE
R HHPMENRE (TAGs: NV 7 3L U £ —/L L DAGs:
TN T ) u—)L) PNEEW Y EALICHIN L 72
(Fig4), —C, tadhi(Pigments) & NG NiEE(FAs), PCs
ZBR< U U HRE (PEs&PGs, PSs) , BEFEE (MGDGs:
DGDGs, SQDGs) (W9 U b I L (Figd), =
D EinG, BEREEXRZFCIE, U UREE £y
& T D AR M AR E R, BEAR L & ERksr & T D
HERRIRI 2 B3 LT B EEZ BN,

WNHE T, T BRHEST Y Y Y
R EZ < O— GBI LTz, FRCT AT
X (Asn), T A/NT X UFE(Asp), 7 /L = /(Arginine),
JVH 2 (Gln), Fu U (Pro)e &S KIEICEAT D
ZENRHBMNE o (Figs), T /ERIE, T M
(HoN) & B LR % 3 L B (COOH) % Hi > {L AW DR T,
“P. ellipsoidea”\Z 3\ TIEEF P O fi 2 & St & Rl ko
REFEBEHRNSESR L TVHN, BHEERZ F TR
2R A TE W LS T 2 2SR T
XY, ZORER, B LBz bND, LML
NG, TAUD REER RN R T & A D TCAIR]
BRI, BWIMLCWaAME LD LT AMERH

1200
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-
[=]
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[=]

Accumulated quantity
(=]
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ﬁ%ﬁ@ﬂﬁéﬁ@%ﬁ@ﬁﬁ%ﬁ%ﬁ
¢® & Q7 9
Fig. 4 The quantitative comparison of lipid class
under nitrogen-rich and -deficient condition
White bars: +N conditions;
Gray bars: —N conditions;
**: p<0.01 of the Mann—Whitney U-test
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Fig.5 Metabolic change in nitric acid metabolism
White bars: +N conditions
Gray bars: —N conditions
**: p<0.01 of the Mann—Whitney U-test
Y, TCAEIE DFAUC DN TIEE R TE Rh oz,
-UARFHHE I 0 T T b B & RBER I D 2
I, W<ONHEMLTWIWERSH Y, EHRKERZ
TIZBWNT, ZbDORBINEL TV D ATREMEN &
%

4.
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T, CEMSELC-MSZHWT—RIGHHE L 7Y i
B % N A SR v— DT 2 AT, 30080 EORFEE
R L7, BREFEERKERZ FTOMEHTY
O EEEZE LT 2 A, EREHERZFTH
T 2WEIX10%IE ETER, 3 2 WEIX40%L, EH
D, EEICEERICS D Z ERNghoTt, Ll
NA FT 4 —BVIEELE 7 D IR IEORIR IS N L7z,
FTo, MRARFACE, PHREUSO 7Y ek
B ORIV B P, ellipsoidea” ' X % 3 54 K Z F CRIlAA
DS Z i/ N T D EPRRB SN, —RIGHIZIBNT
I, EREERZIZEIDT I VBERKBMELELEZ L
Exbivbd,

A B AR B — AREITIZ LY, EEORE G CRBIE
IR E &2 i3 2 F T, UE A IFI AT
DENHRT-, FEBRZ, “P. ellipsoidea”| 23\ T, FHEW
DAZH MR I RIE ML, ERMRFHETZWT R/
BRI KIEIZID LTz, LavL, ABFECHES L=T
—Z IR EEDO AT v T ay FTHY, Y
EEICEENA ST & LTHTCARFE MR D X
DT, BRSO IR O O BEE RN OGS
X, ORI ONWTERTE R o7, FEHEDLIL,
COREE RIS D20, HESWHAT A Y R
~— (Ffifke—7) ZHHcErF4RMAL, FRAF
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Atmospheric and Aquatic Environment in Shonai Area

Tsunehiko OTOSHF*

Tohoku University of Community Service and Science

Abstract

Shonai area is located in northwestem part of Yamagata prefecture facing Japan Sea.  The main part of Shonai area, Shonai
plain and port city Sakata, are surrounded by Dewa mountains and wide forest. Basically, property of atmospheric environment of
this area is clean, but affected by the sea and Asian Continent. Na concentration in aerosol originated from sea salt is around double
of the average value of Japan. Al and Ca concentration in aerosol rise in spring season with yellow sand storm from Asian

Continent. Most of precipitation are still “acid rain” or
since 2008.

“acid snow”, however pH value of the precipitation has been recovering

Shonai plain is known as famous producer of rice. ~ Plenty of fresh water from Mogami River including its branch rivers and
fountains support the agricultural production.  Though most of the aquatic environment is also clean, but it is affected by seawater

and human activities such as fertilizer in some regions.

Key words: Acrosol, Forest, Japan Sea, Precipitation, River

1. [XCHIC

FEPN T T LFVRARPG D AAMEAN AT U, A3k,
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ZHUN S LIS JOH | L72 EOHPILHI A E L QO D,
REEEEL I TH 5, BAMER KL OKRED5
TEZTROTV, AKEREAITBIRORZ22)1, i EIR0ZED
AT LoD & T DM IRHK R & OB E 7 /KEIRIC R E
WD, ZIZTL, FEN OSBRI LT — 2 %
UL SRS DB 2OV O,

2. XSRE

21 TFavL

K10 wm BL RO 7 v/ LB R I - K 528
BRE <, FHCESEOEIIRAII AN B & 7e o7, 2002
FEOFF T bR EOERDS =N SR L, Z DR
(T 1D 5 HRHCHIGR TR E < 2oz, — 77,
HZH T 2 WKL 2VERL L Tl NRE - OIREEDS 579~ 2(Fig,
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2o THRY, REOFEAEEZRLTOD2, ALCLNa, W 72 &

L P23 411 H 10 B
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—HBOTEHR TITRETHI L Y b @l R & 725 TV A (Table
De EVREARLIZHOD ) 6 W ZFRO iR IR 1
IZEEND AR A RO Th D IS D, FHC
PREEOENN Cl KON Na L RIEHERRE 03 7258 R & 5 % B
DABEORAEAS 1km &3V FRAHLS ORI A AR L TD,
FERFZS L K OSBRSS  D, ARS8 B Z o &
FZHNDIRITHROFB AR E T, RAEOSHM AR
Mg 2 HOEBZ DIV, W OREE W TR £
OIREO TGO R ENEZ HiLD, Al Ca,Fe, K, Mn ®
TERDO T N—T1T T b BRI S <, e
LOR UERDEENRE N EEZ DD, $T-, AT
APRUTHFFO CL & Na lZEn RIS S |, SRR ORI DR
VNREIL (3o A R b i< 7 Y, Bt A D3R
& U OO A% B8 DTN B D,

R, 8E, 74 VY, AA, LA VT, RS AE
DT V7 OFER L ORAD RO AL SN2 7= Holk
FFFECIE, AT “Rural Site” &WNINEESHT E720, V, As,
Se, Br, Sb 72 E D NZH M7 T AIR AR TR OREDEF
BRI L AT
22 EAtEm°

T30 DRk B 34T 2,000mm Riit% T 0, 2004 47,
2005 AEITHFKREDNAEL D 20 Th o, 1EE A EDREK
DEMERROEFRE ZD pHS.T LR Tdh 5, 2003 4205 2007
ARIZHNT T BRI KO A AR O INET
[AM6e, pH IR L7=(Table 2), FAMELOFRDOESE L
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Fig. 1 Aerosol (<10pm) concentration at Sakata (2002~2009)
Table 1 Comparison of elemental concentration of aerosol (2002~2003)
Element (DSakata (ng/m) (@Japanese Ave. (ng/nr’)* Ratio (D, @)
Al 450 305 1.5
As 1.5 33 0.5
Br 6.1 15 04
Ca 260 270 1.0
Cl 1270 170 7.7
Fe 280 440 0.6
K 250 210 12
Mn 10 19 0.5
Na 1200 520 23
Sb 095 6.6 0.1
Se 041 1.1 04
\ 27 4.6 0.6
W 1.6 0.37 42
Zn 29 140 02
Note) *National Air Surveillance Network (<10 12 m, 16 monitoring sites, 1996)
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TFig. 2 Monthly pH value of precipitation at Sakata (2003-2010)

THLZAVBEEA AU RO OEEINNE % BV, 2008 LI,
THERA A, Rl AR & HITBBIRTH Y, pH OIE
TEENZIH DD > TN, ARBID pH VA (Fig. 2)
T 7 AR E S, FFIN LD & B~ )T

TpH 23@<, £783 pH MMEL 22o TR Y, FHRIZ L HK
[ 5 DRENE Z D,

T & RO DR OBIRA S 57280, 2004 HHZ7 v
K, 2006 FEIZIEZERIANC OV T, E VRN L, [RIRG
(BRI L7l O OCPR ) L oliga 77, 2
ZHVIFAT U TR L 7o MR Al e L TR LT, 200
FER, WEOBEKEHA.S5) & Hk LT 2 4o 7 v~ pkoopk
PRI pHS.3 38U pHSS L 7poTe, 7z, JREERH R TH Il
HORERN(PHA.5) & Hle U COIE 0 MINRAY pHS.3 &£vH 5

\Z, EEMHALORERS A DAL,

2004 4E-8 A5 9 AT, BEDS BAHHZAL - LTl
G OIRFRCRE iR B2 6 Lis (BE1S 58 H 20
H,16 58 A31 H,18 59 A7 H), IWEROBERITEICHEN
HITC, KRS e & OFSERETZ CRI 74 EMIC S Bo
72y WHEOBETIY, WAWED 2 & T b O 258 i
LTND2, ZORRTIE, BRAE DO TORNI-7-2
T, SR TS AR E O, FERAMEENVE LTS, 7
O Y MRIEEEDV DI T2, %< DILSEMOIED LD
B H bz, —J7, BIROMAROBI T, WHERN
LI LT, 7 m= Y ROMNRICIERE I m EE O )
A A ACTHSAE S, RIS EOEA IS 2 &
BTz,

Table 2 Property of precipitation at Sakata (2003-2010)

Year Precipitation (mm)* pH Cl (mg/l) NO; (mg/l) SO (mg/l)
2003 2012 45 50 L1 20
2004 2217 45 178 12 40
2005 2244 43 183 17 52
2006 1915 43 108 16 40
2007 1774 42 165 18 49
2008 1625 43 165 15 42
2009 1836 44 122 14 35
2010 1988 44 183 16 44

Note) *Sakata observatory

Vol. 58, No. 4 (2011)
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3. KERiE

31 Ak

e EINOAREIZ DWW TR 2 &1, HiidskadfiatEm) 1|
BLOMERR R EDIAT DR LA Lo T, 2%
(2O o ThHitliEA AL PERED L 7o TNAZ &, BIDY
R, RS OKERD S Y TR 2 RN oD 5 Y
FEEAMEDIZ 785 CND Z & Th D 4, KDL LT, 16K
OIEETANOR I, /N7 87T 1,000me) 22 % &
UNIREEDSA A A B ST Y . BN T
B FHAT NS LTS o THAA AL DREEAS < 70 D%
BIATREIVTND, —fATIRSTIREEDS 500mg/l LR 459K, &
FA AR EREATOLAS, B EEICIE=A 72 DK
L bz, BT, B, ARXF R EORKRICAERT DA
BEELSIVTR Y, [EFIISERINZA L TND Z Endbon
%, WKITHOKE D bEENEL, TN 0D, LWhdd

A< SO & LT, RAUHSIZIROTHORBITITAD,
TEIIEIE OSSR OREARER S D Z & 2305
W5, PR D, WML T HiE
(AT R T A A ARER R L 725 TWAH Z &
b, RS EWVY ORESHFHBINCHEI > TNDH T L
WD, HEKTPOE A A 3K 19,400mg/l L\ b
WTBY, HFROBNE (T) Tk 1EE A EHRA R
WL 7e o T EHEI S, FRIATIEE, F72 Bl
TR DIEEYIKRDIEEN L L 72 D (Fig. 3)
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SR (B8 2,236m) | ZE-7oiR0SIE, ARAiE D T
=17 LTt%, 85/KMED B KILEE ORI A M /K & 720 it
ND, ZOBEECRNIAME - /fRSh, HESEAIZE
FN T IR TIUIKITIRT B, HTAKRO—HRI3sk & 72
S THOME HIZHN D, FELUOFUTIEELL LS OmEK)
HMBNTNDS,

TKEAHT 100%D7KIRE 3D GEHENT) <, B
BN Z ZHEEROND L9272, KEOT LS AT
UNZZ B8 2005~07 AEFEEAEBING L B KERE 21T
Stz AL FIE LTUIERE 17km 1ZED/NS /T
BV, KBIZFEMZBE LT 10~15CE, ZE)HD T/hE
VY, A IEDFELOVEFERD)ITH Y, HEEEOYOK &
PERBLTWD & LI, SRR EL T %
ZETHHBILTN D, ZOFHECIE, i s JE
FIERIHERRC, RS B2 T, IHERA A7 D
TEDSEL 2R DGR E T2 o T, DT, IR OATEK
SAEEROF B &, Tl OHERNEZ bz, JFIROZEH
WIIESRD -T2 b OO0, FOBONKEIITEH A L 72> T
IAYZEN

FEPM 1L, FRED X 9 2B AN EE R L, R
3 - AT COHEE R ORIEZ RN D,
AL, <O Cl, Iz iins SO Ko
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b, ZILHDFKDIEIELEHASRO B & ZAHTH D,

4. BEDFEYHR

HERIT BRI ORZIGYIE L 5 2 Hiv T, Sl
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2009 4E 4 BITRS SNIZZ 8D, AT TH 2D L
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WAFAF L L MEBWROES S AL, 1B
N TH LRI TR 1 B L CTmo
0.12ppm, LT, KRG, SEANTIHT72 & T 0.10ppm Z ki

L, FEHITROIE TR T 0.09ppm 1ZEELTVA, i
H2ND ZOZ & LIRS E <, 24 B HAMHZ B
JEASIEE L, 99V MEPERSRY YT =, E 7=, BEREIER O
5 K> 5 OIGYSE DR LI GAA TR Y |
IR NDONR—RATA & HTT &b SR A
DOEDEENTVA, ZOXINT &R, BE, R
F O RROLEEN RN E 25 THABIEDET LT
FEHICEST LD EEZ LN TND S, Z OO FFI Tl
VR EDOBEHAZITE > QU VRS, IR X 5 1—fic
IREERBEANES Lk S D L O el o T, 2o
59 2RI S CD Z L IR E T A NEN D
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5. F&H

LRI ENHIER ZFs U =7 /L, Bkip EORSERSR
B LN K72 & O7KBREH DU CIHEL L 7=,
FEPNHBE S AR L TR v, R & TR L7 Sl
Lo TR LT 5, KREEREII IS CTh 503,
WHEDOR AT, =7 v/ VR OIFERRO 35 Tih D Na
72 EDOPPED VN, FTz, FEIIDIRS R 04FHTE, Fkdh
D CIA A7 EbARIEL 70D, BT, KO3
PR, =7 UEBED 5L & B HERIFED Al Ca
TR EDTEHRIEHL 125, 2o < DREFKITBMENE 721 3RS D
IRIETH DS, FEMELOfETIX 2008 AELFHIR S £ Voo
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Anaerobic microbial community and its application to the resources processing

Katsuji Ueki®"

2Faculty of Agriculture, Yamagata University

Abstract

The anaerobic microbial community is distributed in anoxic environments, forming the anaerobic
microbial ecosystem. The anaerobic microbial community is composed of anaerobic microorganisms with
different trophic properties, and in the anaerobic microbial ecosystem, organic matter is degraded by the
collaborative activity of microbial consortium via the process consisting of the acidogenic stage,
H,-producing acetogenic stage and methanogenic stage, yielding CH, and CO, as the end product. Sulfate
reducers play a role not only as an acetogen, but also, as well as methnogens, as the terminal electron
scavenger in the anaerobic ecosystem. In the present report, attempts carried out to apply the microbial
community in anaerobic digester slurry of cattle waste to the mitigation of acid mine drainage and that in the
rice field soil to plant biomass conversion at low temperatures were presented.

Keywords: Anaerobic microbial community, Acid mine drainage, Sulfate reduction, Removal of heavy
metals, Microbial conversion of biomass, Cold-adapted anaerobic microorganisms

1. #

Jilll}

O, FATC A R A O LA, HiEk D AM)IE1Z 0,
DAEE L7 W SR (BfRy) AR Ch -7, HIERAE
MORFEOIEARTHS 3 KAA > (Domain) , HEH
(Bacteria) & & fll i (Archaea), FAZAEW)(Eucarya)~0 52k
H5 I IR CoOHRETH o 72, KEH 0,8
JED R o THIERR IS IX A BEREREE (Ur <8R EE)
DER LT3, BIEOAEYE TS HE R BT KR O
WHITHEINTHFME L TV D, BEKEREICIXmECEED
Bl SRR E R DS RS % TRAVERUE AR 12 L D
ERERMENL LY, HIERO W EIEER R IR R B T4
PGB IR TE RUVWMERAIC > TV D, AR

TIBRRIM A A 18 R O & FRIRAE W RE O IR L HOTE
M T 1258 S ORBEHET D,

2. BMKERRTOREMSRBEREE
ThEESMEMEE

B ETE R~ D = 2L F—1 - WPEI AT,
JEE R 23 AR B 2 BREEOHR L X — A vikE S

TP 234 11 A 10 B ARE 127 BIfIRICE VTR
2. BRI R

Rk 23 4 8 H 30 AR

*e-mail: kueki@tds].tr.yamagata-u.ac.jp

170

DURE DKM 178 E&2BR< &, IRBREEN b O
MOV D o %ﬂﬁﬁ?’(@ﬁ%%@ﬁﬂhuﬁ*ufi
X, R X 2 IR, AR 134 R
[t 7 & & BB & T DB X 2 5 Rz
(ESOS A G D E - f;ﬁ%%H(Food web) Z JEAk L Citf
ﬁb — BT 3 BEREIC Oy CHELE S B (Fig. 1), T

, BT AMIEL B e E OE S AL A A R K
ﬁﬁli% L IBFR S D SRR A OE R TR R iR
MEAENIER(VFAs) (BERR, 7 o B4 Bk, BEER7e L) ~L R
b & % A K (Acidogenesis), i< 2% A= #ll 2 (Syntrophs)
& D7 0 A L ERSOEEER 72 & D C3 LAk VFAs O H'
& T % PE o 7o HERE ~ O 43 fift (Hy-producing acetogenesis),
LU CHRMBEBECTH DAY AERTEIC LD Hy +
CO, RCWEfE 72 £ B D A & A i (Methanogenesis) T & %

7235, VFAs OBFREIERAL /3 fRITIR =L =2 2 FOG T, B4
FIFHNCASKRIETT R ATRE Cdo 03, et Eﬂﬂl EH %
TR RIS T D A H Al SO R R e A
E O ORI K FEER I K 2 5% 342 B4R (Syntrophic
association) C, SUGPES D Hy A% 10107 atm LA F DL
WRiens 2 b T\‘iﬁ?f’c}’;’ o 29 L7-BAEMAEMM Ot
TEBIMRITARGER BRI 3 1T 2 A OAH BAE R 203k
2b0THDH, —H, Emﬁ"ﬁlﬁ)ﬁfn"ﬁi% I, Hy AR, 7
va—jv, T, LUCHIC X o TiEbEem s
e, RENIIGC T B D RALKFE 2 BTG & L TRk
L, ez 8 -2 /I L ChifbksE~ i L Tx

REERIY



Polysaccharides, proteins, lipids, etc

Hydrolysis

Monosaccharides, amino acids,
higher fatty acids, etc

Acidoiﬁk>
CO,,H, NH3,S2-

Lower fatty acids, alcohols

L S0,2

(Syntrophic Sulf:
: ate
degradation) 5{ reduction

N> S°
v

Hz-producing .
acetogenesis

CO, <«

Honoacetogenesis
CO,+H, > Acetate

Ha
Methanogenesis S0,42
Sulfate
CH, reduction
o, §% L

Fig. 1 Degradation of organic matter in
anaerobic environments
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K0 LIRBAERRICEA B2 525, AMD O#Hb
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2 HEATE ORI L CIRBBRETE L2 Z & bIER &
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AMD (THf IR A B O - 5 ARRE & S LT
X7 67, AT, BV TR AT RE 72 frd 3% oo il B4
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DIFHITNZRNT L g, MBI Y85 - T AMD @ pH
Z T < ACFHEET D LR B D,

PAF,  FEBEARBEETEA LR A WA o A R Rt
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3.1 $EBRKESHIERFBMBIERLEIZE S
AMD 1\ 5 OFBRUVESBREDOEA

AMD [Z [LJE R IENTT TR O digh & So#E LT dh - 7= 17
SEASRIL O FEYT A HEREL L 72, AMD 0 EHE pH 28 3.0-3.2
TH Y, SO, Mn, Fe, Zn, Cu %, T ZH,471.0+103.8,
13.8 +3.7,9.70 + 2.43, 9.10 = 1.40, 0.55 + 0.08 mg/l (/-3
fili + SD.), SHICHED Pb & Cd ZHA TV, 48
BEARBREIMAbIR GIREIEIRIR) X IR AT s
B DS BT RS > DAL 72, BRI LR
CODy, 78 8,000-10,000 mg/l, SS 7% 6-9 g/l T, pH I% 8 Aii#
T o72,37°CT 2 BRI L 72 B bR A 6,500
Xg T 30 ZrfffizED LT i & L, Aeid ik ik
(SDF-sup) & L7=, SDF-sup (Z/&JBE D VFA (FITHEE)
e, pHIL 88 THh oz, LATF, AMD /- iXEAEK
TRIE OB R AL IR, £ TTFrah
TR L7 BR A (18 X 180 mm) T T, O, 2 N, &AH T,
3TCTRIR L TIT o 7o, BRERA A I 3HiEE N U 7 A TR
BXFA Ay a~ NS T 7 4 —TC, HA, AHEEEKD
THaA—=EHAsa~ NI T T 4 —T, BERITRT
W SEETHIE LT,

Fig. 2 | AMD 3k} ~0 SDF-sup ¥ OF 2L R LT,
AMD #UEHX pH 2% 3.2 T, fiili# 1 4>, Fe, Mn 212
1 670.0, 9.2, 16.9 mg/l & ATV, DFD 1%((vv) D
SDF-sup I CpH 23525 ~ L L < L5 L, Fe ®%199%
DAL L7273, Mn (34 < LB L7 2r> 7=, SDF-sup 10%
(V)BT CITALERR O pH 23 8.21 (2 E5- L7228, Mn 134

100 ' 9

S

@

3 6L

® 50 =
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>
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T, 3
0 5 10

Mixing ratio of SDF-sup(%,v/v)

Fig. 2 pH and concentrations of heavy metals in the soluble
fraction of AMD (acid mine drainage) supplemented
with the supernatant of digester slurry of cattle waste
(SDF-sup). pH (O) and percentages of Fe (@) and Mn
(A) remaining in the soluble fraction of AMD supple-
mented with SDF-sup at different ratios are shown.
SDF-sup was prepared by centrifuging digester slurry,
which had been incubated anaerobically at 37°C for
2 weeks, at 6,500 X g for 30 min.
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Fig. 3 Sulfate reduction (solid line) and CH, production
(dashed line) in AMD supplemented with digester
slurry. AMD pretreated with 5%(v/v) SDF-sup (H)
was supplemented with digester slurry at the ratio
of 5 (A), 10 (@), 20 (O) or 40% (v/v) (A).
Digester slurry (O).

40% Lk Le o Tz,

AMD R EHZ SDF-sup % 5% (vV)IRIN L T pH O Hfn &
ERBRE DN AT o 2%, fhx 7eFlA THE I BIR
ZMZTEIR L, BB & X & U AEROET 27
(Fig. 3)s H 7= AMD O A 7 > 13K 310 mg/l C
o7z, BILBEPEAK TP O 300 mg/l DRRERA 7 2 138
ALK 5%(vVTRINALER T H 0 11 H TIEIZET S o<
L7z, —J7, 20 HREMEE CORERE 1Y » M7 D
A& R, BEE IR O 2 TIEEY 100 mmoles T &
ST, BERIHEILIE 40%(v/v)EINALEE T 97 mmoles, %
72 5% (vV)IRIALEE T £ %9 14 mmoles &, AMD ~®D ¥
THESIHALIR D A 2 ARV ER 2 > T R LT,

728, MRS — BRI Z 5%(v/v)SDF-sup FRANALEL L
TERAEBRE L, BilEA A L IREEA 49 900 mg/l & 1500 mg/l
(ZFREE L 72 AMD SEHZ BB & 5% (v/v)isin L T HR
WL, BREEIEICA T, BRI A A RN
FEOME E G CHETT L, 20 H O ALER IR o e
(IR A A PRI AN 310, 917 & U8 1,496 mg/l O AMD
TEINEA26.2,73.0 LM 118 mg/l/day T o7,

32 4ERKBRIHERRNVEIZETS
HBRET~NODESROZE

ﬁﬁ?\?‘ﬁ{ti@iﬂi@ﬁﬁ%ii LA B AR OMICE IS
ﬁ%@f@{fw\ ITRH D Bz, BEIE bR
2R énébﬁﬁﬁﬁfnt AL RO AR IR A
%%E IR, e A BTN H, Th o T2, £ 2T,
WRFEH — 8k 2 TR L, 5% (v/v) SDF-sup CTHIALEL L T, #i
WA A PREE L pH ZHHE L7z AMD UEHT, 5%(v/v)Hk
KRR & & b, FiRE, 70 e R ST Hy 23

LTI L, RRESE T & A & 2 ARk & iR 7= (Fig. 4),
Rt 7 1 B R & Hy, OWINLEE CIEF Ik
T ULTo, A X RIS ALEE CIE T I HETT L,
7u5ﬁyﬁﬁ%mﬂﬁﬁ%fmHﬁyﬁwgwﬁﬁm
2P THEAT L7228, Hy BIERIE T & A CHET
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mM R0 LE SRR & B AR IEE 0 17
TET 2 4AFC LT, Rl ~0HEAJE O R R L~z
Fig. 512 CoCLIRMDEEEAZ IR LT, Wit & 7 e 4
Wt 2 RN U 7= A BRSO I (= b e — L) TIEL S H
H LA migg m s Bl Ic il 2, ZHICHIS L CTF e v
CVIEENEER S LRSI, A X VBN ER S, T, iR
P M BEVR AN A R R LI Tl 7 m A iRl A < o i
ST, AXUBERS RN, 0.5 mM CoCl, RN
EERiNY SR S e = R i 3L ST SR = R i g [ &y Rt
SEILHT, A& bAERSNRh 27228, 0.1 mM B
JLELCIE, MR T L T u A VBN b e —L
KU HRVEHECTHEIT L, SIS L CTAZ RN EK ST,
MnCl,, NiCl,, CuCl,, ZnCl,, CdCl, }2 (NHgCL {22\ T %
[FER IR L 7= Mn LISk, Co & [FIERIC, 0.5 mM LLET
RS TT & 7 1 vt sy ﬂfr’i'mj_ TPHAE L2, 0.1 mM
WIALEECIX NI & Zn (3B I3 ERT, CulX Co (A
BRI % oo fw&?éﬁto if_, Cd & Hg ™4 0.1
mM RIALER T, 28 10 B & 20 H OB 0%

l_, RV THEBEIE CANETT L2, Mn lE, 1 mM 70
IECEEET, 5 mM IR CHRBRE CHREZ KT S
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Fig. 4 Sulfate reduction, CH, production and degradation of
volatile fatty acids in AMD supplemented with digester
slurry during incubation with acetate, propionate or H,.
AMD amended with FeSO, to adjust sulfate concentra-
tion and with SDF-sup to mitigate the acidity was used.
The pretreated AMD was supplemented with 5%(v/v)
digester slurry and incubated at 37°C under H,/N,(80/
20) (A) or N, (O), or with 20 mM acetate(@) or
propionate (A ) under N,. Solid line: sulfate(A) and
propionate(B), dashed line: CH, (A) and acetate (B).
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Fig. 5 Sulfate reduction and CH, production in diluted digester
slurry incubated in the presence of cobalt. Final 5%(v/v)
digester slurry supplemented with 10 mM Na,SO, and
10 mM propionate-Na was incubated with CoCl, at 0.1
mM(A) or 0.5 mM (A) or without CoCly(O) under N,.

Diluted digester slurry (5%) supplemented only with 10
mM propionate was also incubated under N, (@).

Solid line: sulfate (A) and propionate (B), dashed line:
CH, (A) and acetate (B).

, £ LT 10 mM I CoE I filgiR o & HE L,

& HLA R IR INA B S IR LS D L 1,000X g, 30 47
[ o> 3at Lo L o o> F 4 IR IR B 2 JUE L 7= (Table 1), fich#
TR FEARIT B S T2 R DV TR TR I 4
LTI L 7230k T, BitEEE e A HEAT L 72 JLERIRIZ S
VNIRRT AN BEE (AT 3 2 LLAT OO AR I R L R

Table 1 Concentrations of non-sedimentable heavy metals and

effects on sulfate reduction’

Heavy metals Concentration (mM) Sulfate reduction”’

Added  Not sedimented
1.0 (0.10340.006)
Mn 5.0 (1.073+0.154) +
10.0 4.878+0.453 +++
Co 0.1 nd +
0.5 nd +++
Ni 0.1 (0.01940.008) -
0.5 0.167+0.018 +++
Cu 0.1 0.027+0.003 ¥
0.5 0.134+0.022 +++
7n 0.1 (0.020+0.002) -
0.5 0.038+0.010 +4+
Cd 0.1 (0.019+0.006) s
0.5 0.027+0.004 +++
Hg 0.1 (0.022+0.006) ++
0.5 0.036+0.007 +4++

Y Final 5% digester slurry supplemented with both Na,SO, and pro-
pionate-Na at 10 mM was incubated with heavy metal chlorides
under N, and heavy metals in the supernatant recovered from the
incubation mixture after centrifugation at 1,000 X g for 30 min
were measured.

2 Averages+S.D. (n = 4-12) are presented. In parentheses, concen-
trations before sulfate reduction significantly proceeded are shown.
The concentrations decreased after sulfate reduction began. nd, not
determined.

3 -, no significant effect; +, proceeded at reduced rates; ++, pro-

ceeded after prolonged lag periods; +++, completely blocked.
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OFEBEESONCEAE Shi-bo B b, Hifk
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T SS 72 EOEIEMICERE LT ARRED A R 1L EAR N
WCBEERZ RES 20w e Bbhd, RO ESRIT
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Cd & Hg (349 30 p M Thilgig e & 7 2 iE 32 &
Wr Sz, 7o, BRBEIR T OSHEST U 72 ALBRIE I3, hifi s
TEDOHEATIT N U C RIE P OESRIRE MK T Lz,
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RAZHEN Uiz, —J7, AMD [ZHACIER O REE 2> 6 Fi b
BHEE EBICLT T —AHERBE CBRESE <D 2
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BRERZ D EHEECTHD, £z, I4E, AMD D
B A RS &Y (v a — 2O BEFY S = v
RA 72 E) % Fe i L 7= ALFRA# (Passive reactor) % iX (& L,
AMD ZWAEWRIET 5 b2 <AThhTnb, 4H
G L BRI IE RIS L 2 EL G, DL E OB A
LD TI|ZEL TAHALIOLERHL L EEZD,

4. EREERIEMEMRRICLS
ERREENNATIAZEL AT LOEE

R ANA I~ ADZ X — GRS AR R & D
B TR ~D IS BILERE D — D\ A <ol % Tl T
FEND D, BT A2 AR R A - T
WP, TR AX—ERTHLA X NEITE S 2 &
ME, BAKREZ AR EORETILS AT,
WA PSR DSAE 2 DV BRIICRIE S & 5 =021,
FA B HAED ORI G U T, MU RREE TS 4~ &
WEEM Z BT 2 MNERH D, BEDO L Z A, Rk
(30-35°C) & iEiRME(50-55C) DARIRALEE S —fiX I Td 5 A3
MM T, FRICAHICE, &5 5 0MBETH IR
RGN = TAT HLERH Y, W AT A
OB A F &5 & EF 3 ERFNO—2 Lo Tn D,
BT, HITF AR (15-18°C) DRI E T b A%
B DAEM 2 O T RIERIELEL S 27 A3BHFE T &
X, ZEHTORFHNA A~ Z2OFHHFAIZKE L
HikT& 2 & Wb s, AT, BEED TV D, KF|
FAREI) S A A~ 2 D3RRI LR TR B A A P 25 Ha i
B AT AOBAFIZ AT 72 IR D ML A DV TR
T 5,
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IR CRNSRAC T B 9~ D B S A A~ AT >
AT K FEBT HI20E, EPIRIREMN CIEET 2 fitt:
WAEME ANFTHUHERDDH, ZIVETED XD A
wx, —IC, MRHLCZ O 7 & OEAN) 7 IR BB
O TECKHEE R ETHREINTE T, 0, BAEO
59 7 PR IR A T, BRET R OB AE MR A
2 O°CHITt ORI MICE S5, 2 LT, FITKEIC
WA SR Y 7134 MM — ERE SR S &2
5 LRSI NRLS T, T LI, AKHEEHIZ
IR T CHIRENT DA S A A~ A DA B ER L
TWHZ E&REL Tz, 2T, AWFECIEKEL
B oK Gt L atE) BREERMAE o4 R
B AR ATz, KGRI IR R B o 2 — (6
[l i) ORBKENSEEL 72, HeRIESEY O R KIT
RS C O e fefifi(Most probable number, MPN)&53E C
TV, BFHIZ IR EEME O MY OSBRI EH SN D
PY B4 &2 U CHIV =, 2007 4E 12 A 725 2009 4F 8
H F TORMICERELL 72 LEEEHZ DWW T 5, 10,20 X%
30°CHRIR MPN 5528 TOFHEE R A Table 2 1273 L72,5C
L 10°CHRIR T, EhEh, 30°CHRIR TOMM D 0.1-20%
L 0.3-50%DME TRtk S iz, 10°CLL F CrEhiRMEM A
NI EAMTHETE 202 26, HHECEHZ A
@ MPN 5578 D e CHIFH AT BE 72 (TR S IS B U A
M2 EWEECTERELTWS Z ERHLMNI -T2,

TR A BT D ARSI A ) D R £
eMEZ, A REIEIE T MPN EHEH BIAEIE & [[]
I L, 16S rRNA iEf&FC1(16S tDNA)D V3 fE % PCR
HE U, DGGE (ZE AR B 2 il 55Uk @) 1272, DGGE
N ROSIERLSN 2 RE L CRIFENTT 5 Z & TH~T,
DGGE (3 ZE ML FE RIEE AN 25-55%(v/v)[100%13 7 M JR 55
/40%(VIV)TR LV 5T X REEHR] C1T - 72, PCR BHIEEMIX
AR RN T T A ~—%F B341fGC/534r TOHRLF LT,

Fig. 6 {2 2009 4% 1 AHRH 150 o AR IR E T o
Table 2 Enumeration of cold-adapted anaerobic

microorganisms inhabiting the soil of rice field

MPN counts (/cm fresh soil) at different temperatures
10°C 20°C 30°C

Dec. 18,2007 23X 10°m=2) 6.5 X 10°m=2) 4.0X10°(n=2) 2.0X 10%n=2)

Mar. 21,2008 23X 10°n=2) 1.2X10'(n=2)3.15 X 10°(=2)3.05 X 10'(n=2)

Jun. 16,2008 9.0 X 10°(n=2) nd 145X10°m=2) 4.0X10°(n=2)

340X10°% 730X 10%

098 X 10°m=3) 2.9 X 10°n=3)

Jan. 13,2009 1'3OX1707* 3'40X107i 32X105m=2) 6.5X10'n=2)
0.87X10"@=3) 1.1 X 10'n=3)

Aug. 26,2009 9.0X 10°@=2) 9.0X 10°n=2) nt 2.1X107(n=2)

D Averages of two or three series of MPN-cultures derived from two

dilution series of soil samples were shown with or without S.D.,
respectively. nd: not determined, nt: not tested.

Soil samples

Oct. 6, 2008 23X10°m=2) 125X 10%0=2)
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Fig. 6 DGGE profiles of 16S rDNA V3 region sequences
of anaerobic bacteria grown in MPN-cultures incubated
at different temperatures. The soil was sampled on 13
January 2009. Ten pg of DNA was loaded for each lane.

MPN 553822\ CD DGGE 7' v 7 7 A V&R~ L=, 5C
LRI 107 7B - eV HE R S 38 T 15 AR O BT 7
RV R3ERD B, 107 FRGREHERIE R T 6 ALLE
DNy KGR BTz, 16S 1DNA Z#iEk = ©—FFofl
B b %<, DGGE NV FOKE—ARBNLT L b Hlx ORIE
REENRELTODDITTIEARWD, TR THLRYE
B R O IR I R MM O £ BRI S Tz,
23,5CL 10COEERITIL DN FEILF L, £,
PRI o0 A 2 0B T B — B L CHERL L 72 DGGE
a7y ANERL, TEREHIIFHIZ» D LTS
BEAMGIRBE IS H S MERIE AAER L TV D Z 2 2 RB LT,

2009 4F 1 A BRECEEERED 5°C, 10°C, 20°C L OY 30°CHR
O MPN B538122\C, £h2h, 16, 10, 14 K13 O
B2 DD DGGE /82 RICHOW CHELESI 2 ¥ E L,
RFMRAT UTe, SCHRIRESER TIE, 16 50 ROWND 14 3
v K73 Firmicutes P90 Clostridiaceae T+  Clostridium
cluster [ (ZAZE ST B, 7232 K3 Clostridium bowmanii
7 E‘@%W@ﬁﬂ@?ﬁﬂ/k%alﬁ%%ﬁ 5o S - FE ISRl
f% BBRST b D e &, IZIERTHREETERIATED

HIZPAROIT BT, ﬂﬁ@mﬁ@ 2 Ny RiEFERER
Gammaproteobacteria #l & Fusobacteria FUZALE ST B,
WP b RO R TR PE T o 72, 10°CHRIR
HB#ETH, 103 RO 43 RIZ C. bowmanii 732 ¥ D
RS BEM B AN BT RRRE & L CRAR ST Bz,

PLED X 51, 5°CR 10°CHHRO MPN 3% €I KR 5
ISR 23T L C< D &bz &0n, 21
B DGR &R 2 MR B U, ERRICERE & Rk
Tz, HERORHINL T T A ~—%F 271/1492r TO
PCR i TH 572 16S rDNA O E SRy & iz L
THRAT UTo. R B A vk TR L7z,
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Fig. 7 Effects of temperature on growth of strains isolated from
MPN-cultures at 5°C. Specific growth rates (O) and maxi-
mum O.D. values (@) at different temperatures are shown.
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25CTH o 7203, IKIRIRTORFEULR D = <, M PER
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bacteria ffil Enterobacteriaceae FHIALE -1 H ALz C5S9
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D OHFEIGE D B0 % 0 WA E &EIl S vz,

42 EYNA AT RANRIERFEEIMEDRED
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DAL TE 72, 50 ZA 10CRIRTHRY 7
OYfR A B L EREDSHEIT T 58, 18°CLL T O RIRIREE DR
TSR CIIA X VERBARETH D Z &, 15°c—18°C0>
IR LI THE) A A~ A BIERITffT DR RN %L
LCoind 2 &, £730CHRIBEREERIZIZISCT ?B
PEBSOTE S (A S A A~ R %53 LT A X2 VAR T 5
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Fig. 8 Phylogenetic trees based on the full-length sequence of
16S rDNA showing the relationship of isolates from MPN-
cultures at 5°Cwith their closest relatives. The strains were
isolated from cultures on the soil sampled on 18 Dec 2007.
The outgroup: Bacillus subtilis (A), Escherichia coli (B).
The bar represents substitution per nucleotide position.
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Snow Melting System using Groundwater

Masahiko KATSURAGI*, Yoshito HORINO?, Kiichi NUMAZAWA?
and Mutsumi YAMAYA?

?Japan Groundwater Development Co., LTD.

Abstract

A large part of Japan is subject to severe winter weather. Currently, 22% of the population (approximately 28
million people) lives in such regions, which have a total area of 230,000km’. This is about 60 % area of Japan. In 1961,
snow melting system with sprinkling groundwater was developed. But use of excessive amounts of groundwater
resulted in lowered ground water levels, which ultimately led to ground subsidence. However, Japan Groundwater
Development Co., LTD. developed new, better solution, which is Snow Melting System without groundwater

sprinkling.

Key words: Groundwater, Snow, Snow melting system, Heat storage, Energy saving
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Fig. 1 Snow melting system with sprinkling water
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Fig. 2 Rudiments structure of snow melting system

without sprinkling water
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Fig. 3 State of snow melting in Yamagata
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Fig. 4 Installation of heat radiation pipes
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without sprinkling water
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Fig. 7 Heat pump system of ground source
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The Present Situation of Garbage Treatment of Integrated Administration Union
in Sakata Area

Masao MATSUYAMA? and Tsutomu SATOH*®

*The Integrated Administration Union in Sakata Area
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Abstract

The integrated administration union in Sakata area conducts the treatment of general
wastes. In the union facility, the treatment varies the kinds of the wastes. The effective utilization of
the wastes and energy has been carried out making use of the characteristic of incinerators in the

facility.

Key words:

Garbage-disposal facility, Bulky garbage item processing facilities, Recovery of

resources, Fluidized bed gasification melting furnace
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Fig.3 Flow of bulky refuse treatment
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Fig.4 Flow of garbage treatment
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Table 2 Balance table of electric power

JEEE R 12,264,940 k Wh
WA i 1,066,460 k Wh
e = 513,860 k Wh
HENTE &) & 12,817,540 k Wh

Fig.8 Flow of heat utilization
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