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Classification & Production of Slag 

Iron Slag              Granulated BF Slag(GBFS) 6,715 17,551

(BF Slag)            Air-cooled BF Slag                  1,191 4,124

( 7,906   21,675) 

Steelmaking           BOF Steel Slag

In 2009FY

NSC     NSC     NSC     NSC     Japan   Japan   Japan   Japan   

Slag                                Pretreatment Slag

Converter Slag 3,671   
9,801

Secondary Refining Slag

EAF Steel Slag                                    1,596
(3,671  11,397)

(Nippon Slag Association)

Unit: 1000 ton
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Blast furnace

Pre-treatment of 
hot metal

Converter

Slag Producing Process in iron & Steel-making

Secondary
Refininghot metal

(Steelmaking slag)

Steelmaking slag
- from steelmaking  
process at converter

Blast furnace slag
- from pig iron making 
process at blast furnace

-Refining
-(Steelmaking slag)
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プロセスフローとスラグ処理場の写真

Typical Process Flow of Slag Treatment 
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BF slag
Steelmaking Slag* Natural

Rock
(Andesite)

Ordinary-
Portland
CementPre-

Treatment
Converter

Secondary
Refining

CaO 41.7 39～～～～47 5.8 64.2

SiO2 33.8 14～～～～23 59.6 21.1

Al O 13.4 2～～～～16 17.3 5.2

wt % 

Chemical Components of Iron & Steelmaking Slag

Al2O3 13.4 2～～～～16 17.3 5.2

T-Fe 0.4 13～～～～17 3.1 2.8

MgO 7.4 2～～～～10 2.8 1.5

S 0.8 0～～～～0.4 - 2.0 

P2O5 <0.1 1.0～～～～3.0 - 0.2

MnO 0.3 2.0～～～～3.0 0.2 0.1

© 2010 Nippon Steel Corporation. All Rights Reserved. 
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Utilization of BF Slag in Japan

Road

3,133

Cement

272

Concrete Aggrigate

250

Others 453

Soil-work 387

Cement(overseas)

7,289

Concrete Aggrigate

1,784

Others 326

Air-Cooled

4,124 (19%)

(Soil-work：：：：13,Fertilizer: 126

Costruction：：：：126)

(Road: 121,   Fertilizer: 126)

Total

© 2009 Nippon Steel Corporation. 

All Rights Reserved. 
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Construction 567

Cement(Domestic)

6,864

Unit: 1,000ton

Granulated

17,551kt

(81%)

Total

21,675Kt

(2009Fy)

Data:  from Nippon Slag Association



Utilization of Steelmaking Slag in Japan

Recycling

1,607 

Cement Clinker

531 

Concrete

355 

Fertilizer

75 

Others

194 

Reclamation

99 

Total

© 2009 Nippon Steel Corporation. All Rights Reserved. 
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Road

1,860 

Soil-work

1,138 

Construction

3,668 

9,527 Kt

(2009Fy)

unit: 1,000ton

Data:  from Nippon Slag Association



Utilization of BF Slag in Nippon Steel

Total

Road

918

Concrete-Aggregate

69

Others 57

Soil-work

334

Construction 257

Cement(overseas)

2,333

Concrete -Aggregate 

565

Others  

136

Air-Cooled

1,376 (15%)

Air-Cooled

1,044 (13%)

(Soil-work: 14,  Fertilizer: 13

Construction：：：：5)

(Road: 79,  Fertilizer: 40)

Total
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Total

8,946 Kt

(2008Fy)

Construction 257

Cement

(Domestic)

3,318

Unit: 1,000ton

Granulated

7,570kt

(85%)

Unit: 1,000ton

Granulated

6,941kt

(87%)

Total

7,985Kt

(2009Fy)



Utilization of Steelmaking Slag in Nippon Steel

Recycling

439 
Cement Clinker

173 

Concrete

354 

Fertilizer

33 

Others

123 

Reclamation

12 

Total
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Road

891 

Soil-work

904 

Construction

366 

Total

3,294 Kt

(2009Fy)

unit: 1,000ton
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Road Construction

Slag Compaction  
Pile
Improving soft clay for 
marine foundation

Examples

P 12© 2010 Nippon Steel Corporation. All Rights Reserved. 

Road Construction

Soft clay 
Filling Slag

into clay

Photos: “Kankyo-Shizai “by Nippon Slag Association



Road Construction Materials 

Steelmaking Slag is applied to the road base and as phalt aggregate.

<Problem of Steel Slag> 

Expansion caused by f-CaO 

<Technical Development>

1) Evaluation Method of Expansion 

2) Standardization of Expansion 
Stability for Road Material

3) Technical Method for Aging

⇒⇒⇒⇒ Steam Aging Method

JIS A 5015 : Rev. in 1992

1)Acceleration Test Method
・・・・JIS Expansion Stability 

Ratio ：：：：γ
℃℃℃℃

P 13© 2010 Nippon Steel Corporation. All Rights Reserved. 

Ratio ：：：：γ
・・・・80℃℃℃℃ water curing for 10days 

2) Criteria of Expansion Stability
・・・・Road base course : γ≦≦≦≦1.5%
・・・・Asphalt aggregate : γ≦≦≦≦2.0%

Expansion Stability Test 
(JISA5015)

Steam Aging Method

6Hrs/day ××××10days
In 80 ℃℃℃℃hot water



◆Banning of sea sand mining in some Japanese municipalities
⇒Use of iron & steel slag as substitute for sand (≧3Million M3)

◆High Strength （φ≧35°）、Heavy  (γ=21～23kN/m3)

Slag Product for Compaction

Slag Compaction Pile : Soil improvement 

P 14

Constructed Slag Pile 

For Marine Foundation ; improving soft clay

Improved Width 

Soft clay 
Filling Slag

into clay

© 2010 Nippon Steel Corporation. All Rights Reserved. 



Fly-ash, GBFS Steel Slag

Aggregate

Binder

Mixing

(Alkali Stimulus)

Water

GGBFS Concreting Block

Breaking

Curing

“SSHM”(Steel Slag Hydrated  
Matrix) is a substitute of 
cement concrete made of only 
slag products

Block and Stone by “Steelmaking Slag Hydrated Matri x”

P 15

Artificial RockLime Dust etc.

Break-water Block Artificial Rock Making Algae Base

© 2010 Nippon Steel Corporation. All Rights Reserved. 
M.Nakagawa, 5th Euroslag Conference, 19-21th Sep. 2007
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Laws and Standards regarding Environment

The Basic Environment Law

Article 16  Environmental Quality Standard

- for water pollution 

- for groundwater pollution

- for soil pollution   (revised in 2001)

Standards for the protection of human 
health and the conservation of the 
living environment

Slag for general soil  work in construction

The law relating to the Prevention of Marine Pollution

Water Pollution Control Law

Standard for Seabed Sediment (Dredged Soil)

Standard for the Effluent discharged by factories
into Public Water Area ⇒ pH ≦8.6 （or 9.0 of sea)

Slag for general soil  work in construction

Slag for marine and harbor construction work 
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SubstanceSubstanceSubstanceSubstance Standard for Soil PollutionStandard for Soil PollutionStandard for Soil PollutionStandard for Soil Pollution Standard for SeabedStandard for SeabedStandard for SeabedStandard for Seabed
Content criteriaContent criteriaContent criteriaContent criteria

((((mg/kg)mg/kg)mg/kg)mg/kg)
Elution criteria Elution criteria Elution criteria Elution criteria 

(mg/l)(mg/l)(mg/l)(mg/l)
Elution criteriaElution criteriaElution criteriaElution criteria

(mg/l)(mg/l)(mg/l)(mg/l)
CadmiumCadmiumCadmiumCadmium 150150150150 0.010.010.010.01 0.10.10.10.1
Total CyanideTotal CyanideTotal CyanideTotal Cyanide 50505050 NDNDNDND 1111
LeadLeadLeadLead 150150150150 0.010.010.010.01 0.10.10.10.1
Chromium (Chromium (Chromium (Chromium (Ⅵ)Ⅵ)Ⅵ)Ⅵ) 250250250250 0.050.050.050.05 0.50.50.50.5

EnvironmentalEnvironmentalEnvironmentalEnvironmental Quality Standards in Japan

■■■■ Standards for Primary Heavy Metals

P 18© 2010 Nippon Steel Corporation. All Rights Reserved. 

Chromium (Chromium (Chromium (Chromium (Ⅵ)Ⅵ)Ⅵ)Ⅵ) 250250250250 0.050.050.050.05 0.50.50.50.5
ArsenicArsenicArsenicArsenic 150150150150 0.010.010.010.01 0.10.10.10.1
Total MercuryTotal MercuryTotal MercuryTotal Mercury 15151515 0.00050.00050.00050.0005 0.0050.0050.0050.005
Alkyl mercuryAlkyl mercuryAlkyl mercuryAlkyl mercury ---- NDNDNDND NDNDNDND
SeleniumSeleniumSeleniumSelenium 150150150150 0.010.010.010.01 0.10.10.10.1
FluorineFluorineFluorineFluorine **** 4000400040004000 0.8 0.8 0.8 0.8 **** 15151515
BoronBoronBoronBoron **** 4000400040004000 1 1 1 1 **** ----

* New items added since 2001 M.Nakagawa, 5th Euroslag Conference, 19-21th Sep. 2007

All of slag products are kept to the standard above .
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Products Year Note

Portland BF slag cement 2001 BF slag > 30%

BF slag fine aggregate 2002 Replacement for natural resource

Iron and steel slag
2002 Usage of steel slag for road

for road construction

■“■“■“■“Eco-Products related to iron & steel slag for Publi c Works

National Government, etc.,  takes initiative in promoting the procurement 
of environmentally friendly “eco-products” such as reproduced products.

Law on Promoting Green PurchasingLaw on Promoting Green PurchasingLaw on Promoting Green PurchasingLaw on Promoting Green Purchasing

P 20© 2010 Nippon Steel Corporation. All Rights Reserved. 

2002 Usage of steel slag for road
for road construction

Asphalt mixture
2002 Usage for aggregate

blended steel slag
Rock wool

2002 Steel slag ＞＞＞＞85％％％％
from iron and steel slag

Granulated slag for construction 2003 Rapid cooled slag

Steel slag for ground improvement 2004 Sand compaction material

Electric furnace
2005 Usage for aggregate

oxidization slag aggregate
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Historical Background of Slag Fertilizer Historical Background of Slag Fertilizer Historical Background of Slag Fertilizer Historical Background of Slag Fertilizer 

Iron & Steelmaking Slag is utilized as Lime Materials .
Europe 

& 
America

Japan

Food Shortage Problem
after the 2nd World War

Development Iron & Steel Industry
after the 2nd World War

Many Field Trials for Improvement 

P 22© 2010 Nippon Steel Corporation. All Rights Reserved. 

Recognition of 
The importance of Si and Fe 

As by-product, Iron & Steelmaking 
Slag has produced 

In 1952, the Ministry of Agriculture, Forestry and Fisheries of 
Japan started field trails on slag at nationwide agricultural 
experiment stations. Japan is the first country to use 

slag as a Si source for crops .

Many Field Trials for Improvement 
of Rice Productivity 



Overview of Slag Fertilizer in JapanOverview of Slag Fertilizer in JapanOverview of Slag Fertilizer in JapanOverview of Slag Fertilizer in Japan

Blast Furnace Slag FertilizerBlast Furnace Slag FertilizerBlast Furnace Slag FertilizerBlast Furnace Slag Fertilizer
Registered since Registered since Registered since Registered since 1955195519551955

Steelmaking Slag FertilizerSteelmaking Slag FertilizerSteelmaking Slag FertilizerSteelmaking Slag Fertilizer
Registered since Registered since Registered since Registered since 1981198119811981

(Based on Fertilizer Registration Law in Japan)(Based on Fertilizer Registration Law in Japan)(Based on Fertilizer Registration Law in Japan)(Based on Fertilizer Registration Law in Japan)

<Main Components><Main Components><Main Components><Main Components>

Example of Steelmaking 
Slag Fertilizer

P 23© 2010 Nippon Steel Corporation. All Rights Reserved. 

<Main Components><Main Components><Main Components><Main Components>
Soluble Soluble Soluble Soluble SilicateSilicateSilicateSilicate

Make rice plant stronger and stand straightMake rice plant stronger and stand straightMake rice plant stronger and stand straightMake rice plant stronger and stand straight
Resistance to lodging and pathogenResistance to lodging and pathogenResistance to lodging and pathogenResistance to lodging and pathogen
Good taste of riceGood taste of riceGood taste of riceGood taste of rice

LimeLimeLimeLime
Supply of alkaline componentSupply of alkaline componentSupply of alkaline componentSupply of alkaline component

In addition,
Steelmaking slag contains

FeO, MgO, P2O5, 
effective micro elements .  



Features of Steelmaking Slag FertilizerFeatures of Steelmaking Slag FertilizerFeatures of Steelmaking Slag FertilizerFeatures of Steelmaking Slag Fertilizer

Anti-
Lodging

Good Taste 
of Rice

Mineral Supply
Si, Fe
Lime

Anti-
Pathogens

P 24© 2010 Nippon Steel Corporation. All Rights Reserved. 

Improvement  
of Acidic Soil

Anti-Panicle 
Drop

Lime

Steelmaking Slag Fertilizer



Component
Guaranteed

Level
Actual Level

Soluble Silicate －－－－ 10～～～～13%

Alkaline ≧≧≧≧ 40% 45～～～～50%

Citric acid-Soluble 

Magnesium
≧≧≧≧ 1% 3～～～～5%

Example of Steelmaking Slag Fertilizer  Example of Steelmaking Slag Fertilizer  Example of Steelmaking Slag Fertilizer  Example of Steelmaking Slag Fertilizer  ---- Type AType AType AType A

P 25

Magnesium

Citric acid-Soluble 

Manganese
－－－－ 3～～～～5%

Citric acid-Soluble 

Phosphate
－－－－ 1～～～～2%

Iron －－－－ 23～～～～27%

Citric acid-Soluble 

Boron
－－－－ 0.1

© 2010 Nippon Steel Corporation. All Rights Reserved. 



Component
Guaranteed

Level
Actual Level

Soluble Silicate ≧≧≧≧20% 23%

Alkaline ≧≧≧≧ 40% 43%

Citric acid-Soluble 

Magnesium
≧≧≧≧ 1% 2.3%

Example of Steelmaking Slag Fertilizer  Example of Steelmaking Slag Fertilizer  Example of Steelmaking Slag Fertilizer  Example of Steelmaking Slag Fertilizer  ---- Type BType BType BType B

P 26

Magnesium

Citric acid-Soluble 

Manganese
≧≧≧≧ 2% 3.0%

Citric acid-Soluble 

Phosphate
－－－－ 2.5%

Iron －－－－ 12.0%

Citric acid-Soluble 

Boron
－－－－ small

© 2010 Nippon Steel Corporation. All Rights Reserved. 



Effect of Steelmaking Fertilizer for Rice Effect of Steelmaking Fertilizer for Rice Effect of Steelmaking Fertilizer for Rice Effect of Steelmaking Fertilizer for Rice 

Rice yield increases to about 110% by steelmaking s lag fertilizer 
in Japan.  And also taste of rice is improved. 

P 27
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Control Steelmaking Slag 
Fertilizer

(1t/ha)



Example of the Field Test Result  Example of the Field Test Result  Example of the Field Test Result  Example of the Field Test Result  

Total Total Total Total 
WeightWeightWeightWeight
t  /  hat  /  hat  /  hat  /  ha

Straw Straw Straw Straw 
WeightWeightWeightWeight
t   /  hat   /  hat   /  hat   /  ha

Grain Grain Grain Grain 
WeightWeightWeightWeight
t   /  hat   /  hat   /  hat   /  ha

1000 Grain 1000 Grain 1000 Grain 1000 Grain 
WeightWeightWeightWeight

gggg

Grain  Grain  Grain  Grain  
number number number number 

per panicleper panicleper panicleper panicle
NPKNPKNPKNPK 12.912.912.912.9 6.166.166.166.16 6.746.746.746.74 20.720.720.720.7 78.678.678.678.6

NPKNPKNPKNPK
+ Slag Fertilizer+ Slag Fertilizer+ Slag Fertilizer+ Slag Fertilizer

（（（（Type B 1t/haType B 1t/haType B 1t/haType B 1t/ha））））
13.213.213.213.2 5.965.965.965.96 7.247.247.247.24 21.521.521.521.5 90.590.590.590.5

(In Fukui Prefecture, Japan)

P 28

（（（（Type B 1t/haType B 1t/haType B 1t/haType B 1t/ha））））

Good Good Good Good 
GuarilityGuarilityGuarilityGuarility

ricericericerice
％％％％

PrematurePrematurePrematurePremature
dddd RiceRiceRiceRice

％％％％

Bad Bad Bad Bad 
Quality Quality Quality Quality 

RiceRiceRiceRice
％％％％

Milky Milky Milky Milky 
White White White White 
RiceRiceRiceRice
％％％％

ProteinProteinProteinProtein
％％％％

Grain Grain Grain Grain 
WhitenesWhitenesWhitenesWhitenes

ssss

NPKNPKNPKNPK 72.472.472.472.4 5.95.95.95.9 7.47.47.47.4 10.410.410.410.4 6.46.46.46.4 19.819.819.819.8

NPKNPKNPKNPK
+ Slag + Slag + Slag + Slag 

FertilizerFertilizerFertilizerFertilizer
（（（（Type B Type B Type B Type B 
1t/ha1t/ha1t/ha1t/ha））））

78.478.478.478.4 4.54.54.54.5 6.46.46.46.4 5.45.45.45.4 6.36.36.36.3 20.320.320.320.3
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Other Other Other Other Examples   Examples   Examples   Examples   
There are many trials and the successful results There are many trials and the successful results There are many trials and the successful results There are many trials and the successful results 
for various crops in Japan. for various crops in Japan. for various crops in Japan. for various crops in Japan. 

�Cruciferous vegetablesCruciferous vegetablesCruciferous vegetablesCruciferous vegetables
� CabbageCabbageCabbageCabbage
� Napa CabbageNapa CabbageNapa CabbageNapa Cabbage
� Broccoli                     etc.                 Broccoli                     etc.                 Broccoli                     etc.                 Broccoli                     etc.                 

� WheatWheatWheatWheat
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� WheatWheatWheatWheat
� SoybeanSoybeanSoybeanSoybean
� CarrotCarrotCarrotCarrot
� SpinachSpinachSpinachSpinach
� Strawberry Strawberry Strawberry Strawberry 
� TomatoTomatoTomatoTomato
� CucumberCucumberCucumberCucumber
� Grass                   Grass                   Grass                   Grass                   maybe…Sugar Cane



Prevention of Prevention of Prevention of Prevention of ClubrootClubrootClubrootClubroot diseasediseasediseasedisease

Photo1  Clubroot disease

Clubroot disease of cruciferous vegetables 
often appears in acidic soil (Photo1,2).      
.

It is found out that we can prevent 
clubroot disease by maintain pH over 
7.2 using Steelmaking Slag Fertilizer .
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Over pH 7.2
by Type A 

No addition 

Photo 2  Electron Micrograph 
of Clubroot Fungus Photo 3  Napa Cabbage

Photo1  Clubroot disease

Photos2,3: Prof. Dr I. Goto and Dr. K. Murakami, 
“Nekobu-byo”, Noubunkyo, (2006)

7.2 using Steelmaking Slag Fertilizer .



Contents of PresentationContents of PresentationContents of PresentationContents of Presentation

1.1.1.1. Production and General Destination of Iron & Production and General Destination of Iron & Production and General Destination of Iron & Production and General Destination of Iron & 
Steelmaking SlagSteelmaking SlagSteelmaking SlagSteelmaking Slag

2.2.2.2. Technologies and applications for the Main Technologies and applications for the Main Technologies and applications for the Main Technologies and applications for the Main 
Destinations of Steelmaking Slag  Destinations of Steelmaking Slag  Destinations of Steelmaking Slag  Destinations of Steelmaking Slag  

3.3.3.3. Legislation and Environment Standard related Legislation and Environment Standard related Legislation and Environment Standard related Legislation and Environment Standard related 
to Iron & Steelmaking Slagto Iron & Steelmaking Slagto Iron & Steelmaking Slagto Iron & Steelmaking Slag

3.3.3.3. Legislation and Environment Standard related Legislation and Environment Standard related Legislation and Environment Standard related Legislation and Environment Standard related 
to Iron & Steelmaking Slagto Iron & Steelmaking Slagto Iron & Steelmaking Slagto Iron & Steelmaking Slag

4.4.4.4. Law of Promoting Green PurchasingLaw of Promoting Green PurchasingLaw of Promoting Green PurchasingLaw of Promoting Green Purchasing
5.5.5.5. Steelmaking Slag FertilizerSteelmaking Slag FertilizerSteelmaking Slag FertilizerSteelmaking Slag Fertilizer
6.6.6.6. Use of Steelmaking Use of Steelmaking Use of Steelmaking Use of Steelmaking Slag for Improving Marine Slag for Improving Marine Slag for Improving Marine Slag for Improving Marine 

EnvironmentEnvironmentEnvironmentEnvironment --------Approach to “Marine Fertilizer”Approach to “Marine Fertilizer”Approach to “Marine Fertilizer”Approach to “Marine Fertilizer”
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1) Filling Material for Tidelands, Shallows and  Sunken sea beds

Effects on WaterEffects on WaterEffects on WaterEffects on Water----purifying by Slagpurifying by Slagpurifying by Slagpurifying by Slag
①①①①Control of Red Tide (PControl of Red Tide (PControl of Red Tide (PControl of Red Tide (P））））

・・・・Absorption of  Absorption of  Absorption of  Absorption of  PhosphorusPhosphorusPhosphorusPhosphorus by by by by CaCaCaCa
②②②②Control of Blue TideControl of Blue TideControl of Blue TideControl of Blue Tide

・・・・Control of Control of Control of Control of HHHH2222SSSS by high pH & Fe, Caby high pH & Fe, Caby high pH & Fe, Caby high pH & Fe, Ca

Effects on Improving the Strength of Effects on Improving the Strength of Effects on Improving the Strength of Effects on Improving the Strength of Capping SandCapping Sand
ShallowsShallows

（Slag only  or 
Mixture with Dredged Clay）

Use of Slag for Improving Marine Environment Use of Slag for Improving Marine Environment Use of Slag for Improving Marine Environment Use of Slag for Improving Marine Environment 

FillingFilling

2) Algae Leaf and Break-water Leaf

Sunken Sunken 
sea bedsea bed

Effects on Improving the Strength of Effects on Improving the Strength of Effects on Improving the Strength of Effects on Improving the Strength of 
Soft ClaySoft ClaySoft ClaySoft Clay

・・・・Hydration between Ca and Si, AlHydration between Ca and Si, AlHydration between Ca and Si, AlHydration between Ca and Si, Al

Steel Slag Hydrated
Matrix Block

Effects on growing up algae and livingEffects on growing up algae and livingEffects on growing up algae and livingEffects on growing up algae and living
・・・・Ferrous Ion :FeO    (Nutrition Salt)Ferrous Ion :FeO    (Nutrition Salt)Ferrous Ion :FeO    (Nutrition Salt)Ferrous Ion :FeO    (Nutrition Salt)
・・・・Silicic AcidSilicic AcidSilicic AcidSilicic Acid ::::SiOSiOSiOSiO2222

<Market>

・Tokyo Bay ： approx. 100 million m3
(Sunken Sea beds to be filled)

Steel Slag

(BOF)

GBFS or

GGBFS

FillingFilling
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Artificial
Ferrous Unit

“Vivary Unit”

Marine FertilizerFertilizerFertilizerFertilizer by “Artificial Ferrous Unit” 

Steel slag (Fe 2+)

Humus Soil (Acid)

Humus Acid

Ferrous Ion: Fe2+

Supply obstruction of Fe2+ from Forest 
to Algae in sea  through river

Algae in the sea

stop

Marine Whitening (Isoyake) Development of Marine Fertilizer

Kelp (Kombu)
Growing 

（June 2005)
Setting Units on sea shore

（Oct. 2004)
In Sea 

beforeExperiment 
（July 2004)

Experiment of Marine Fertilizer by Ferrous Unit at Hokkaido 
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LineLineLineLine----up of up of up of up of VivaryVivaryVivaryVivary SeriesSeriesSeriesSeries

Example of Vivary Unit Example of Vivary Unit Example of Vivary Unit Example of Vivary Unit 
Steelmaking slagSteelmaking slagSteelmaking slagSteelmaking slag

＋＋＋＋
Humus Soil 

【消波ブロック
型】

【藻場・漁礁ブロック
型】

Vivary Rock【被覆ブロック型】Vivary Unit Vivary Unit Vivary Unit Vivary Unit 

Vivary BlockVivary BlockVivary BlockVivary Block
（Steel Slag Hydrated Matrix Block）

Vivary BoxVivary BoxVivary BoxVivary Box（（（（SteelSteelSteelSteel））））

Vivary Rock
（Artificial Rock）

【被覆ブロック型】
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Vivary Unit Vivary Unit Vivary Unit Vivary Unit 

Vivary Algae Leaf 

Vivary Mound
（Carbonate-treated Slag)



OBRIGADOOBRIGADOOBRIGADOOBRIGADO!!!!
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