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Cold ammonia must be heated before loading onto trucks or rail cars.
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(T 2TO2 N7t *oy) n'oon nINK *715'n ni'o nav 3.4

nay DIp'n '"noy | #

(1)

65,000 | Lyngdodde, A/S Ammonia 1
Denmark

63,500 | Donaldsoville, Tarra 2
USA

60,000 | Ventspils, A/S Ventamonjaks* 3
Latvia

58,000 | Rostock, Yara 4
Germany

45,500 | Portland, Agrium 5
USA

45,400 | Kenai, Alaska Agrium 6
USA

45,000 | Savannah, PCS Nitrogen 7
USA

45,000 | Taft, Koch 8
USA

45,000 | Taft, Koch 9
USA

44,000 | Antwerp, BASF 10
Belgium

40,000 | Glimsfjord, Norsk Hydro 1
Norway

40,000 | Port Naches, Conti. Nitro.Res. Co 12
USA

36,000 | Brunsbuettel, Hydro Agri 13
Germany

36,000 | Teesside, Terra Nitrogen UK 14
United Kingdom

32,000 | Pensacola, Monsanto Chem 15
USA

30,000 | Kitmat, Pacific Ammonia 16
Canada

30,000 | Rozenburg, Kemira 17
Netherlands

30,000 | Sluiskil, Hydro Agri 18
Netherlands

30,000 | Landskrona, Hydro Agri 19
Sweden

30,000 | Freeport, BASF 20
USA
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27,300 | Kenai, Alaska Agrium 21
USA

27,200 | Donaldsonville, Triad 22
USA

25,000 | Point Comfort, BP Chemicals 23
USA

22,500 | Donaldsonville, Mosaice 24
USA

22,500 | Avondale, Avondale Ammonia 25
USA

20,400 | Pascagoula, Mississipi Chem. 26
USA

20,000 | Bahia Blanca, Profertil S.A 27
Argentina

20,000 | Ambes, Yara 28
France

20,000 | Barreiro, Adubos 29
Portugal

20,000 | Sagunto, Fertiberia 30
Spain

20,000 | Stockton, Calmco 31
USA

19,800 | Cubatao, Fosfertill 32
Brazil

18,800 | Immingham, Hydro Agri 33
United Kingdom

18,200 | Geismar, PCS Nitrogen 34
USA

18,200 | Hedges, Agrium 35
USA

18,200 | Hedges, Agrium 36
USA

18,100 | Geismar, Borden Inc. 37
USA

18,000 | Priolo, Enichem 38
Italy

17,000 | Gibbsontown, Dupont 39
USA

16,200 | Beaumont, Dupont 40
USA

16,000 | Cartagena, Quimica Del Estronico 41
Spain

15,000 | Nea Karvali, Phosphoric Fert 42
Greece

15,000 | Thessaloniki, Phosphoric Fert 43
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Greece

15,000 | Szczecin, Zaklady Chemiczne 44
Poland

15,000 | Hull, Kemira 45
United Kingdom

13,600 | Pasadena, PCS Nitrogen 46
USA

13,600 | Pasadena, PCS Nitrogen 47
USA

13,600 | Geismar,, Borden Inc. 48
USA

13,500 | Geismar, PCS Nitrogen 49
USA

13,000 | Pernis, Kamira Agro 50
Netherlands

12,000 | Haifa, Haifa Chemicals 51
Israel

10,500 | Aviles, Fertiberia 52
Spain

10,000 | Mejillones, Enaex S.A 53
Chile

10,000 | Mejillones, Enaex S.A 54
Chile

10,000 | Bilbao, Fertiberia 55
Spain

10,000 | Tarragona, Repsol 56
Spain
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Historical Ammonia Prices - USGC
(Source: Fertecon)

MNH; - USStonne fob US/Caribbean (guarterly high)
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10 2000 KL AN Pigvs Massresd ELHMOLE

nival nina #

-1 'WA0N TAN NN N ,NNAITY . 'aon Tan 1NN v nimsn NN o

27%-2 nmxn 1'nna 77 nna 33%

Y20 72N 1'NNA 1N NIN QRY ,N'ANIXN 1'NNY% DA WA NIMXNY'NN o

.NDN MINNY7 777 wnwnin
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NH, Production Cost (5/Ton)
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Ammonia Production Costs

/
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Natural Gas (3IMMBTU)

Figure 3.1 Estimated Ammonia Production Costs
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(ICIS pricing) '97 nainX "1'nn #
International Conference on Information Systems

Ty 2010 9102 CFR (cost &freight) 1107 $445-475-n 17V D'NNN -D'OX o
.2011 AxM29a $465-500 7w 1'nnY

-3 Tw1 2010 qi102 FOB 107 $390-400-n 0'va Dra'¥' D'NAN - Q9N 0
2011 7oK qioa 107 $470
107 $515 210 11 ornnn 2011 ANMN2S wTina -2"nIX o

TNIMKR 7Y M7IYN T AWIDI NN NIATONNN NIX A'X¥N 707w 91an

Ammonia Plant Capacity by Region — 2007
(Source: Fertecon Ammeonia Outlook — Issue 2009-2)

China 32%
India B%
Indonesia 4%
All other 6%

o b B PR Pemeret

(M7 po 9 - nimnt) N1 9% 2009 NIW7 nImxn XY NIRZONN DX A'¥N XAN 9N

Ammonia Production by Country (Thousand metric tons of contained nitrogen) 2009 2ma Index Mundi Do

Rank Country Waorld Production, By Country (Thousand metric tons of contained nitrogen)

1 China rvyei:iy
2 Indla 11,200 —
3 Bussian Federation 10 441 ———
4 Unitad Statas T.704 I

& Trinidad and Tobago 5. 100

€ Indonesia 4,500 I—
T UEkraine 4 200
8 Canada 4 000
9 Saudi Arabia 2,600

10 Germany 2.362.55 N

11 Fakistan 2.300 ==

12 Egypt 2,000 ==

13 lran. kslamic Republic Of 2,000 =

14 Polamd 1,590 =

15 Qatar 1.8000

16 Mathardands 1,500 ==

17 Bangladesh 1.300 m

18 Bomania 1.300 =

19 Australia 1.200 =

20 Venazusala 1,160 =

21 Japan 11200

22 United Kingdom 1,100 =

23 Oman 1.000 m

24 Uzbekistan 1.000 W

25 Malaysia 950 0

26 Brazil S50 m

2T Lithuania 950 m

28 Balgium as0m

29 France aoom
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XN n7n 35% “yn o'kankn 0pvn 0'7yonn D ,0UINNY7 N1 7nain [9IXa
.DYavN NIva g Nnivn

(NMN7 Junna Pomn [WT) NRNINT D'WIR'ANN DYINNT7 (N1 7079 91a

World Urea Supply/Demand Balance
(million metric tonnes ureay)

2010 2011 2012 2013 2014

Supply
Capacity 179.1 188.3 198.5 206.9 2221
Total Supply* 1556 1629 1699 179.1 1934
Demand
Fertilizer Demand 133.7 1395 143 6 1488 152.6
MNon-fertilizer Use 17.5 18.9 19.9 20.9 21.9
Total Demand 151.2 158.3 163.5 169.7 174.5
Balance 4.4 4.5 6.4 9.4 18.9
2% of Supply 32 3% 425 52 10%

Source: M. Prud'’homme, IFA, June 2070

NNIY7? 79191 N>MX 1IN NIKN? N1, |WT nin? 07970 0'Yiz'an n1'‘nan
N2"MIXN TWKRD ,TINA D'N'YR DIN O'WIRAN 17NN (wTa 2014 mw? nrrnn
2%-3 7w 1T YW 1ayn 71ma7 ntox X7 n'mvn

World Fertilizer Consumption
Calendar Year Basis

: 2009/14
Mt nutrients 2009 | 2010 | 2014 | yariation
Nitrogen N 101.8 | 103.9 | 111.7 2.0%

Phosphorus P20s5 36.0| 386 | 437 4.5%

Potassium K->O 221 26.6 31.9 8.2%

Total 159.8 | 169.1 | 187.3 3.5%
P. Heffer, IFA, June 2010
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OTEC (Ocean Thermal Energy Conversion) N'"a7IX —
noxnia —

0V0'"7077 A"V Haber-Bosch 7w N'OX77n NU'WN '97 NWYI 'OX770 1IX™" N )'7NN o
Dy b))

N,+3H, — 2NH,

D'0121 DNY 197 ([7NnNN 2102 '17N) 120-220 BAR -7 D'ONT [AMNI [j22N0N
12'AN K7W D72 . [IURIN 12YN] N1IMK? 1910 '0V'oN TaNN 77N 1 .NTN1'0Y7
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"nox7pn” nv'wa NN Xt 1YY 5.2
7w "oX7pn" 1'7NNa DMWY NNYWY Nt NN NV NIMRAIXT 70N
:|'7n7 ANINN ,Haber-Bosch

Desulfurization - 1 29w &

"y) V0707 IP'T'W NMIDA NIMKRWY P17'07 |PNN T [T (XN T2 ,77'v1) 'vaon Tan

TOPIR V721 7w yxn 1 7y C°400-7 nm'ni 'vavn 17 (A 7w NNV NN NPT
.(DMI 'MN912 YarR IX¥1) T'ORIR YAXR 7w yxn T v 7100w HeS axn (T'ojIXR 7771 IX

Primary Reforming - 2 27w &
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ANPISNN NN2ANYI TAN 7W NXXIN NNITAYZ DA N2 YN70 .T'ORIR 7171 (120 'NdNN

Secondary Reforming - 3 27w &
T2 TWKXD o Mo N7 CH4 -1 CO2 ,CO ,H2 7w n'tan n2Nyn NX D''Yayn Nwd
'onun NX7WNT7 YIRNN [¥xnn nooimna aan (CH4) (xnnn

D'IXIND "I¥NN TN AN9I N N7 7771 V0707 7w yxn aa-7v ,1,000°C -4
.DMINKX 'RI7 'TA 190N1 DMP'Y

High Temperature Shift- 4 27w &
(High Temperature Shift) nann 27w% 0'0121 TX1 110 NIX"7 DN JWNN D'TAN
Jnanyna CO -n nmd mopn?

Low Temperature Shift- 5 27w &
[nmi CO2 n7277 (Low Temperature Shift) o' nATya qon YN yxann qwnna
CO+H20 && CO2+H2

CO2 Removal - 6 27w &
MDEA (Methyl Di- 1a '"y 0.1% -n nino 7w nn17 nnom CO2-n 1a
.CO2-n npnn? wnwnin EthanolAmine)

Methanation - 7 27w &

3'7nna nyxann ,CO2 -1 CO ,n"ix1 X701 D'TAN T 7W ND0I1 NNNO9N

ntya CO2 -n 12 250°C-350°C 7w nivnsnoa NiO vor7op 'aa 7y Methanation
.CH4 -7 "nm n'm

Ammonia Synthesis - 8 2Yw &
.DINN NTD71 0NN 12YYT7 DNIEZR DANYNN

Purge Gas Separation - 9 27w &
nux 380-2 Fe304 vo'™ui7 1aa 7y NONT [7aN1 N 7Y NNV VYN NANYNN

.NIMx7 1910 1an1 500°C 7w n1i1vdNLAI
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from the air
400 - 450°C
¥ nitogen and hydrogen _200 atm
& 13 by volume T * iron catalyst
unreacted
dSES
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10 lijuid

'

liquid ammonia
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Feed Purification Reforming CO Conversion
Procass Steam

Matural Gae
Process Alr

Ammonia Synthesis Methanation
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(Linde Ammonia Concept) LAC nu'wa 'yav tan nimx ix" 1w 5.3

NN AT 'oX7PN 1'7nnn N vwon xint L LINDE nhan 'y nnio *7nnn
.N7U9NN1 NNPNN AT (W DX |'OPA1L72IV9NNE NYPYAN DMV DR TAIM 1*70nn

Desulfurization - 1 22w &

W7 yomn roxpn NN nnr

Primary Reforming - 2 19w &

DY NMI9aN K77 1an DX 02N 11 (K91 PN'S 1'7NN) DN'D Y¥INN Xan A7wa
oninnn (M1IVEXRN) INI9T IN7 no'da Isothermal shift -n 2A%7wa xnn 10y

[122 'NdNN Vo707 NNI'Y *aa 7y 700°C -3 7w 'onval 'mox 20-> 7w yn'?a n72yn'm
7¥ N¥NXIN NNOTAYT? D12 NN YN7N 90

2¥NN TN MNSIN'M 12172 7900 T2 NIX'A NIXNN AYPRNIN .ARI9SNN NN2ANT71 Tan
CH4+H20 ¥« CO+3H2

07910 20,2 1IND .X2N 27W7 0D 197 NMiIn 850°C ->2 IMNIvINN RYIFD AN
[INY 107 1IX"7 ,AN11970 N7 N0'dA TAN DIN'NY WNwn NaNK7? 0T INIdnn

O'INK DIN'NYI

Primary Reforming - 3 A%w &

:NINQN NNONN '97 NMml x¥nN 1T NN97 1910 o' oy Th'a CO 2x¥nn TN [NN9n 1A
CO+H20 €+ CO2+H2

7¢ nyIp NNI1V9NL MW VO'7VRN y¥n 11 Linde NMan 7w NIM'D 1'A AT I0ERN
Y7 D'YNWN 70NN 1Y M NNaxXN 1A .N9oim N nNay narva 250°C -5
.InXY 1NN "7NN7 oy

['RI )"70N 0P IX"7 wnwn 1avimn Dinni iy My anm Ny fa 1'7nnn mna
7NN 1Y NI TN I

(PSA) Pressure Swing Adsorption — 4 19w &

[n |j7an noion ,Zeolite |1ad) No10 WIN 7'onn yn'? kN7 0'ma 't PSA -n '7nna
INNNWN N901Y NINN L,YN7N NIR DTN YWD .(]¥nND A 17901, RN
.no10n Minn |n (Desorption)

,CH4 -1 CO2 ,CO pad m7an ma n'nn 127 0'anInn 25 ,nmsn i '7nna
,YN72 NI9'o NnT'N*' 0T 0NAI 1*70nn '1a .PSA -d TN TR TY¥2 NXIND DPT9IN
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75%-> nunni Reformer-a 771 Mmind wnwn PSA-n nT'N ¥ awnn 1n
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.2yonn np1ona

[ZIn iy — 5 23we
Air ) ASU 21k nmon? nmn' "y pom (O2 7w ppm 1 2w 1010 Na1T1) 471 |ji7an

ASU -0 nT'n'7 [Tm n1oni onT jpion YR .ma yn'7a (Separation Unit

Ammonia Synthesis — 6 17w &
:NN2N NNOIN '9%7 N1INK TA 17277 1IN0 ' DY 2211V 1NI0AN |70
N2+3H3 <+ 2NH3

2NN N 7R T oninn 10 Jnox 140 - YW yn'7a nonT 1an nanyn
NIINKRND TALJI0' JIXT7 wnwn 1mnn DR Avn 1an oin . 185°C -3 9w nnivnsnoa
.T19IN1 1IN

:LAC NU'WA NINMK AIXT" 2Y90 YN N'0N20 NNIXA A'YNN D'YWAN 707
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ANMIR-NIIMK VX7 2von 5.4

N1'NaN .NIK77N2 N2 nia'wn va 7an 7onn (w1 min nan (NH2CONH2)  nxnix
,ANNIN-NIIMKN IX'? D71UN D'17Y51N NN'PD 0N NN NMDN DYYYNN NN
X7 072 Mnind o'wnwn (Nman ixt 7nna axnn) CO2-ni nmrn WD
LNNNIRD

N'YPZNM NOXIMA ARNIRD LD NNI019N01 YN72 10K 78 01 CO2-n1 nmsn
AT NI

2NH3+ CO2 - — NH2COONH4 (ammonium carbamate)
NH2COONH4 - — H20 + NH2CONHz2 (urea)

NTIN DY .UN2P DMK P1E AN X CO2-1 My " n7'NN N7'ON ARNIRD
Awx ,CO2-1 nmK%? NITNA 71195N VNI DINMKN LPOINY DINN NIY¥ARAL YN7N
NRNIN? N'7pun 99.6%-2% NN N7apnnn ARNIKD hoMN .)'7NN7 0nMTnimn

J1'DN NTYYNA 072 MINE YT Wnw? T2 NN7I72 ARNING TRE,NDNIN

90%-> — NIX77N |UT MIND XN ARNIX 727U NI 2AWNDE MP'vD YIN'YN MO
D72 MNIND NXRNIXK NYNYN L|D-1ND .DIYTN N"YYNT7 NUnwn D71y NIXIMN IXRNIRNN
-NINMIN) DY DT 'R MXIN? 072 2nin) 2'0075n N'WyNnal N'ndn Nt'wyna
NNMIND WIN'YUN 2ANNNN NRNNRD DY JTIvE (T'T720019 "', RN/ TAT7n019
DT NN (A (1721 DD NIRNN) 0T DNENRA [N NIRD DINT DR FPOZAN NIND
NXMIX NO'MNA 101 701 WIN'y NIA'NNN L NIYRIY NRPN DAL, NIY 2PN DY 7270)

(2017 qomd 32%-> v

;1707 nIXaIM ARMIRN NRDN
Odorless or slight ammonia odor
pH: 7.2 (10% water solution)
Decomposes at 270.8°F (132.7°C); decomposes into ammonia and carbon
dioxide. If burned, emits small amounts of nitrogen oxides.
Solubility in water is 119g per 100g water at 77°F (25°C)
Specific gravity (H20=1):1.34 at 68°F (20°C); heavier than water
Molecular weight: 60.06

2101 AMIND NITAN NII'X ARNMIND
7712 2T02 MY 71T DY ,0'YIR 7Y PIY 11D ,NNINKRD 21Y7 DN ,M72190 ARNIRD PIY
(M7 nuni 3%-> 7v) nniT
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Co, Urea Plant

Urea Urea

Urea Formaldehyde
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.DIYTN NYYYNI TN 2D hwnwnl (7N
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ARNIX O 17 1.1-01 ,nnmy mawy 1o (1" 0.75-2 7w ixt awid 7y ,n1ruaanx
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Figure 1: Expfosion i the ammonia barier sectio.
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® The Haber-Bosch Heritage: The Ammonia Production, Technology, Max Appl,
50th Anniversary of the IFA Technical Conference September 25 — 26th 1997
http://www fertilizer.org/ifacontent/download/5315/83504/.../1/.../HABER.PDF

® Ammonia 97/98-6 , Chem systems, August 1998
http://www.chemsystems.com/reports/search/docs/toc/97-6-toc.pdf
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® The Production of Synthetic Ammonia, Chempedia
http://www.lookchem.com/Chempedia/Chemical-Technology/Inorganic-
Chemical-Technology/2865.html

e FEfficient Ammonia Production, Jim Gosnell, KBR, October 2005 Hydrogen
Conference, Argonne National Laboratory.

http://www.docstoc.com/docs/50284233/Efficient-Ammonia-Production

® Fuel switch in the ammonia industry, ClimateTechWiki,

http://climatetechwiki.org/technology/ammonia-industry

® Ammonia, Tim Eggeman, Kirk-Othmer Encyclopedia of Chemical Technology,
April 2010
http://onlinelibrary.wiley.com/doi/10.1002/0471238961.0113131503262116.a0

1.pub3/full
e The New Abu Qir Ill Ammonia/Urea Complex Design and Start-Up

Experiences, Dr. D. Lippmann, Dr. S. Deutsch Krupp Uhde GmbH R. Khalil,
M. Moussa Abu Qir Fertilizers & Chemical Industries Co. The 44th Annual
Safety In Ammonia Plants and Related Facilities Symposium, Seattle,
Washington, USA, September 1999

http://www.diquima.upm.es/docencia/tqi/docs/abuqir-3.pdf

® Maximize ammonia production cost-effectively, Operating company chooses
to revamp the primary reformer to increase capacity of existing unit, E. West-
Toolsee, PCS Nitrogen Ltd., Trinidad, West Indies, and R. Patel
Hydrocarbon processing, April 2006,

http://www.borncanada.com/docs/ArticleAmmoniaHydroProc Apr06.pdf

® Preliminary Screening — Technical and Economic Assessment of Synthesis
Gas to Fuels and Chemicals with Emphasis on the Potential for Biomass-
Derived Syngas, P.L. Spath and D.C. Dayton, NREL, December 2003.
http://www.nrel.gov/docs/fy040sti/34929.pdf

® |nitiating New Projects in the Ammonia Sector, Andrew Prince, IFA, March
2008.
http://mail.pdilin.com/IntranetContenets/TechArticles/IFA%20Tech%202007.p
df
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® Impact of Rising Natural Gas Prices on U.S. Ammonia Supply, Wen-yuan
Huang, USDA, August 2007.
http://www.ers.usda.gov/publications/\WWRS0702/wrs0702.pdf

® Introduction to Ammonia Manufacture, Synetix.

http://www.diquima.upm.es/docencia/tqi/docs/ammonia.pdf

® Production of Ammonia, Best Available Techniques for Pollution Prevention
and Control in the European Fertilizer Industry, EFMA, 2000.

http://www.diquima.upm.es/docencia/tqi/docs/amonia00.pdf

®  Ammonia and urea production: Incidents of ammonia release from the
Profertil urea and ammonia facility, Bahia Blanca, Argentina 2000, Brigden, K.
& Stringer, R. Greenpeace Research Laboratories, December 2000.
http://www.greenpeace.to/publications/profertil%20report.pdf

e FE/ Segundo Power Redevelopment Project, Staff analysis, California Energy
commission, February 2008.
http://www.energy.ca.qgov/2008publications/CEC-700-2008-006/CEC-700-
2008-006.PDF

e Storage and Handling of Anhydrous Ammonia, Chapter 296-24 WAC Part F-
2, General Safety and Health Standards.
http://www.Ini.wa.gov/wisha/rules/generalsafety/PDFs/24-Part-f2.pdf

® Anhydrous Ammonia Standards, Chapter 7-12-01, Anhydrous Ammonia
Regulation.
http://www.legis.nd.gov/information/acdata/pdf/7-12-01.pdf

e Storage and Handling of Anhydrous Ammonia — OSHA Standard 1910.111,
UF, Carol J. Lehtola, Charles M. Brown, and William J. Becker.
http://edis.ifas.ufl.edu/pdffiles/OA/OA08600.pdf

® An Ammonia Storage Tank Study, R.H. Squire, E. |. Du Pont de Nemours
Company, Belle, WV, Plant/operations Progress (Vol. 10, No. 4) October,
1991

http://www.mendeley.com/research/an-ammonia-storage-tank-study
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® Overpressure Protection System for Ammonia Storage Tank, Venkat
Paltabathuli, John McGrath, and lew McDonald, Process Safety Progress
(Vol.20, No. 1, March 2001.

http://www.mendeley.com/research/overpressure-protection-system-for-

ammonia-storage-tank/

® Review of Ammonia Incidents 1992 — 1998, E M Gregson, October 2003.
http://www.hse.gov.uk/foi/internalops/hid/din/526.pdf

e Safety in the Global Ammonia Industry, Venkat Pattabathula, FAI Seminar,
2009.
http://www.faidelhi.org/FA1%20Seminar%202009/FAI-Sem-09-pres-
pdf/Venkat%20Pattabathula.pdf

® Anhydrous Ammonia: Managing The Risks, John Nowatzki, NDSU, August
2008.
http://www.ag.ndsu.edu/pubs/ageng/safety/ae1149.pdf

® Ammonia Refrigeration Accidents, from IchemE’s Accident Database

® Ammonia Handling and Shipping Safety, Workshop, June 2008.

http://www.afa.com.eg/Uploads/amoniashppng/Ammonia%20workshop%20fi

ndings.pdf

® Ammonia Facts, Oregon Hazardous Substances Emergency Events
Surveillance System (HSEES).
http://library.state.or.us/repository/2008/200807300827133/index.pdf

® General permit to install for anhydrous ammonia storage and handling,
Michigan department of environment quality, Rebecca A. Humphries,
February 1998 - March 2005

http://www.deq.state.mi.us/aps/downloads/permits/GenPmt/ammonia REVA4.

pdf

® Anhydrous ammonia safety, Airgas, 2006 Anhydrous ammonia safety, Airgas,
2006
http://www.wagner-meinert.com/Portals/0/AnhydrousAmmoniaSafety2006.pdf
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® Hazard analysis of anhydrous ammonia truck accident, Orlando Gasification
Project EIS, January 2007
http://www.netl.doe.gov/technologies/coalpower/cctc/ElS/orlando_pdf/Append
iXE%20FINAL%20revised%20011207.pdf

® Rupture of a cryogenic ammonia tank, March 20th 1989, Jonava, Lithuania
(USSR), Ministry in charge of the environment - DPPR / SEI / BARPI, March
2007.
http://www.aria.developpement-durable.gouv.fr/ressources/aria_717_eng.pdf

® Bang Kho Laem ammonia leak at a cold-storage warehouse, 2007.
http://teakdoor.com/thailand-and-asia-news/13459-bang-kho-laem-ammonia-

leak-cold.html

® Corrosion by Ammonia, Michael Davies, ASM Handbook Volume 13C,
Corrosion: Environments and Industries (ASM International), 2006.
http://www.asminternational.org/portal/site/www/AsmStore/ProductDetails/?vg
nextoid=8a467e0e64e18110VgnVCM100000701e010aRCRD#details

® Comparative quantitive risk analysis of motor gasoline LPG, and anhydrous
ammonia as an automotive fuel, Quest Consultants Inc, June 2009.
http://www.enerqgy.iastate.edu/renewable/ammonia/downloads/NH3 RiskAnal

sisfinal.pdf

® Pipeline Accident Brief, National Transportation Safety Board, Washington,
D.C. 20594, June 2007.
http://www.ntsb.gov/doclib/reports/2010/PAB1001.pdf

® Summer environmental impact assasment and summary initial environment
examination for Anhui environmental improvement project in people's republic

of China, June 1996. http://www.adb.org/Documents/Environment/Prc/prc-

anhui-environmental.pdf

® Responding to casualties of ships bearing hazardous cargoes, National
academy of sciences, 1979.
http://books.google.co.il/books?id=wEkKrAAAAYAAJ&pg=PP2&Ipg=PP2&dq=
Responding+to+casualties+of+ships+bearing+hazardous+cargoes&source=bl
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&ots=q1SHgBUBNO&sig=4A41kpXbatzDaRTB4vAG7z25PA8&hl=iw&ei=vS6
ATp2PM6ii0QWc7bnPCQ&sa=X&oi=book result&ct=result&resnum=1&ved=
0CBgQ6AEwWAA#v=0nepage&q&f=false

® Natural Gas Weekly Update, EIA, March 31, 2011.
http://www.eia.gov/oog/info/ngw/ngpf.asp

® Baltic Chemical Terminal, BCT brochure, AS BCT.
http://www.bct.ee/docs/BCTbrochure.pdf

® AS BCT Presentation, http.//www.bct.ee/main

® Baltic Chemical Terminal (BCT) trains emergency response procedures with
RescueSim, PesqueSim, October 2010.

http://www.rescuesim.com/news/detail/item/01102010 23

e Start-up Problems of New Large Ammonia Plants and the Effect on the
Ammonia Market, Daphne Mermikides, The International Fertilizer Society.
http://www.fertiliser-society.org/proceedings/uk/Prc117.HTM

e Third Edition of Product and Process Design Principles, Warren D. Seider, J.
D. Seader, Daniel R. Lewin, and Soemantri Widagdo, April 2009

® Production, import/export, use, and disposal, Ammonia, ATSDR
http://www.atsdr.cdc.gov/toxprofiles/tp100-c4.pdf

® Ammonia storage and marine loading, A.K.Sunil, 15th AFA Int.’| Fertilizers
Forum & Exhibition, February 2009
http://www.afa.com.eg/Uploads/ACONF15 PAPERS/23-
OMIFCO%20Final%20[Compatibility%20Mode].pdf

® Major Hazard Risk Assessment on Ammonia Storage at Jordan Phosphate
Mines Company (JPMC) in Aqaba, Jordan, Jehan Haddad, Salah Abu Salah,
Mohammad Mosa, Royal Scientific Society, Jordan, Pablo Lerena, Swiss
Institute for the Promotion of Safety and Security, Switerland, Christian Buser,
University of Applied Sciences Northwestern Switzerland, Switerland,
Mohammad Hjouj, Jordan Phosphate Mines Company (JPMC), Jordan.
http://www.aidic.it/ CISAP4/webpapers/72Haddad.pdf
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® Management Structure of Ventspils Freeport Authority, Free Port of Ventspils
Authority booklet, 2010
http://www.portofventspils.lv/files/394 ventspils_freeport booklet 2010_en.pdf

e Guidelines for the location of stationary bulk ammonia storage facilities,
Alberta Environment Standards and Approvals Division, Third Issue August
1982
http://environment.gov.ab.ca/info/library/7233.pdf

® Ammonia storage: selection and safety issues, G S Lele, Chemical industry
digest, May 2008
http://www.uhdeindia.com/downloads/ammoniastorage.pdf

® Risk-Based Assessment of a 25,000 Ton Ammonia Storage Tank, D. Daly,
Gregory J. Deis, Ronald E. Frishmuth, D. Mcintyre, Doug Paneitz and Robert
E. Smallwood, Process Safety Progress, December 2002
http://onlinelibrary.wiley.com/doi/10.1002/prs.680210411/abstract

e Officials Study Blast at Unocal Ammonia Plant, The Oil Daily, August 1999,
http://www.highbeam.com/doc/1G1-55559073.html

® Ammonia Storage, Mannvit Engineering

http://www.mannvit.com/Industry/AmmoniaStorage

® Ammonia Flares - Emergency & Process, NAO
http://www.nao.com/ammonia_flares.htm

® Ammonia Storage Issues, EEA

http://www.eea-inc.com/rrdb/DGRegProject/Ammonia.html’

® QAFCA Ammonia storage tanks, CB&l http://www.cbi.com/markets/project-

profiles/gafco-ammonia-storage-tanks

® Cold Ammonia storage terminals flare emissions modeling, Process

Engineering Associates, LLC

http://www.processengr.com/case summaries/pipeline/pipeline nh3 support
1.html
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® Zhanjiang Liquid Ammonia Tank Farm Project, HQC
http://www.hgcec.com/hgcec/english/

® Plants: Port of Tampa Ammonia Terminal, CF Industries

http://www.cfindustries.com/index.html

® (. F. Industries, Inc. - Ammonia Terminal, Tampa Port Authority

http://www.tampaport.com/Port-Facilities/Bulk-Cargo-Facilities/C.-F.-

Industries-Inc.-Ammonia-Terminal

e Transhipment Of Ammonia At Baltic Chemical Terminal Begins, Allbusiness
http://www.allbusiness.com/chemicals/agricultural-chemicals-
industry/13709629-1.html#ixzz12d32Snyl

® Hazardous Materials, Missouri Hazard Analysis, October 2009

® Guidance for inspection of and leak detection in liquid ammonia pipelines,
EFMA 2008
http://www.efma.org/PRODUCT-STEWARDSHIP-PROGRAM-
10/images/29809-Pipeline%20Bkt%20HIGH%20RES.pdf

® Recommendation for the safe and reliable inspection of atmospheric,
refrigerated ammonia storage tanks, EFMA 2002
http://www.efma.org/documents/file/quidance/Recommendations %20for%20t
he%20Safe%20and%20Reliable%20Inspections%200f%20Atmospheric,%20
Refrigerated%20Ammonia%20Storage%20Tanks%20(2002).pdf

® Guidance for inspection of atmospheric, refrigerated ammonia storage tanks,
EFMA 2008
http://www.efma.org/documents/file/quidance/Guidance%20for%20Inspection
%200f%20Atmospheric,%20Refrigerated%20Ammonia%20Storage%20Tank
$%20(2008)%20English.pdf

® OMIFCO Experience on Ammonia Loading, Mr. K. Parthasarathi, 14th AFA
Int. Annual Fertilizers Forum & Exhibition, February 2008
http://www.afa.com.eg/Uploads/aconf14 _prcdng/S4_4%20PAPER.pdf
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® [arge scale ammonia storage and handling, Dan Webb, CF Industries
http://www.irc.wisc.edu/file.php?id=21

® Energy Storage with Anhydrous Ammonia: Comparison with other Energy
Storage, Bill Leighty, The Leighty Foundation, Juneau, AK October 2008

http://www.enerqgy.iastate.edu/Renewable/ammonia/ammonia/2008/Leighty 2

008.pdf

® (Costs of Delivered Energy from Large-scale, Diverse, Stranded, Renewable
Resources, Transmitted and Firmed as Electricity, Gaseous Hydrogen, and
Ammonia, Bill Leighty, The Leighty Foundation, Juneau, AK October 2006
http://www.energy.iastate.edu/renewable/ammonia/ammonia/2006/Leighty.pd
f

e OCI/ Signs Agreement to Acquire Ammonia Terminal at the Port of Rotterdam
— Netherlands, Press Release, OCI Fertilizer Group, July, 2010

http://www.protonchemie.com/images/MicroChemieAcquisitionPressRelease.

pdf

e A Little History and A Lot of Photos of Monolithic Dome Storages, Monolithic

http://www.monolithic.com/stories/history-and-photos-of-monolithic-dome-

storages/photos

® Super-Safe Large Anhydrous Ammonia Tanks: New Designs for Ammonia
Storage Safety, Prevention Design for Populated Environments, Mackinaw
Associates, 2008

http://www.enerqgy.iastate.edu/Renewable/ammonia/ammonia/2008/Nyquist 2

008.pdf

® North Bontang, Indonesia Ammonia export terminal, CB&I,

http://www.cbi.com/markets/project-profiles/north-bontang-indonesia-

ammonia-export-terminal/

® MCF Overview

http://www.mangalorechemicals.com/infrastructure-overview.asp?links=iov
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e Weather effects on ammonium storage, C. C. Hale , Process safety
progress, April 1982
http://onlinelibrary.wiley.com/doi/10.1002/prsb.720010201/pdf

®  Ammonia and Urea Strategic Business Analysis, CHEMSYTEMS,
2009/10 Prospectus.
® hitp://www.chemsystems.com/reports/search/docs/prospectus/SBA09 Ammo

nia_Urea Prospectus.pdf

® Brunei Ammonia/Urea Manufacturing Project, Brunei Darussalam,
Consortium Presentation Bandar Seri Begawan,2004
http://www.bruneiresources.com/pdf/bedb _sungai_liang_2.pdf

® Ammonia and Urea production

http://nzic.org.nz/ChemProcesses/production/1A.pdf

e The current situation of China's synthetic ammonia and urea production
based on natural gas
o www.fertilizer.org/ifacontent/download/5575/88184/.../1/.../103.pdf

o AMMONIA-UREA AND SYNGAS-BASED PRODUCTS
e http://www.saipem.it/site/download.jsp?idDocument=1323&instance=2

e The New Abu Qir Ill Ammonia/Urea Complex Design and Start-Up
Experiences, Dr. D. Lippmann, Dr. S. Deutsch, Krupp Uhde GmbH
http://www.diquima.upm.es/docencia/tqi/docs/abuqir-3.pdf
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