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Figure 1. Poss ble sites for fertilizer production in ASEAN countries
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Apperdix Table 1. Summary of Alternative Process Characteristics and Estirated Investrent Reguirements,
ASEAN Study, 1975

Ammonia a Ammonium  Sulfuric Phosphoric b b b b
Prozes. Nat.gas Fuel o1l Urea Sulfate Acid Acid MAPY DAPT APPC  SSP
(Prime)
Capacity, mt/day 1100 1100 1800 700 1400 1000 1000 1000 1000 2000
(maximum per single-
train)

Capacity, Utiliza-

tion, % 89 89 89 100 100 100 125 100 100 100
Plant énvestment,

S/MM 86.0 112.2 48 1 10.7 24.0 22.0 15.3 15.3 14.6 24.5

1400

100

23.0

ps prilied urea.
bAs granular products.

CA11 costs in 1975 dollars includes battery limits, auxiliary and support facilities, spare parts, training,
startup, 15-day ammonia and acid storage, 45-day bulk storage and 20-day hag storage; location-site factor
applied to each investment.












Appendix Table 5. Alternative Fertilizer

Nutrient Demand Projection, ASEAN Group, 195°

Nutrient o R B Pyl
_ Country oo Area Low ~ High  Recommended
-------- 1,000 mt/year- - - - - - .
Indonesia North Sumatra 68 96 128 22
South Sumatra 34 43 64 11
West Java 187 264 352 73
Central Java 212 300 400 73 !
East Java 297 420 560 93 i
Borneo 9 12 16 3 ]
Celebes 26 36 48 aq !
Lesser Sunda Islands A7 2h 32 6 i
INDONESIA TOTAL 850 1,200 1,600 290 S0
Malaysia® West Malaysia 180 225 (225) 63 216
fast Malaysia 20 25 __(25) 72
MALAYSIA TOTAL 200 250 (250) 70 240
Philippines North Philippines 152 212 (212) 68 36
Central Philippines 76 106 (106) 34 18
South Fhilippines 152 21z (212) 68 36
PHILIPPINES TOTAL 380 530 (530) 170 ar
THATLAND TOTAL 130 260 (260 160 30
ASEAN TOTAL 1,560 2,240 2,640 690 49¢

4Includes Singapore.
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Appendix Table 7. Raw Material Availabilities and Cost by Site Location, ASEAN Studv, 1975

Location Natural fGas or Other®
Available Price Limitation Sulfur Phosphete Potash® Sulfuric®
$/1000 SCF  (Equivalent Elemental Rock Acid Byproduct
net NH3 day) @560 C.I.F. @350 C.I.F. @%60 C.I.F. @510/mt

Atjeh Yes 1.€0 2000 1 1 1 NI
Palembang Yes .60 1000 1 1 I NI
Jatibarang Yes 1.60 500 I I 1 NI

Merak Yes 1.60 500 I I I NI

Gresik No - -~ I I I NI
Balikpapan Yes .60 No Limit 1 I I NI

Santan Yes .60 Ho Limit I I 1 NI

Brunet Yes 1.60 No Limit I 1 1 NI

Port Dixon No - - 1 I I NI

Kuantan Yes 1.60 Ho Limit I I I NI

ITligan City No - - I 1 I NI

Toledo City No - - I I 1 540,000 t/yr. avail.
Limay No - - 1 I 1 NI

Poro Point Ho - - I I Id 250,000 t/yr. avail.
Bangkok Ho - - I I 1 NI

I = Imported; NI = Not Imported
3Fuel 011 could be imported to all locations at $85/mt, C.1.F.

bRock at 32% P,0; and 47% Ca0.

Clmported as ¥C1.

dThai]and has deposits of carnallite which may be exploited in the future, it is assumed to be competitive
with imported KC1.

€At sulfuric acid locations, it will not be “mported but produced from imported el-mental sulfur; two locations
in Ph1!1pp1nes have byproduct sulfuric acid available fram conper smelters. A potential exists for
expansion of copper smelters thus making mere byproduct sulfuric acic available,

[TE



Le

Appendix Table 8. Raw Materials tor Phosphate Production, ASEAN Reaion, 1079

COUNTRY PHOSPHATE ROCX N _ SULFR L POTASH
. tlementad . Pyrites

Total Prov. & Av. An. An. An. An.

Probable Reser. Grade Pred. Reserves Orade Prod.  Feserves fGrade Prod. reserves Grade  Prod.

“{(ni1Tion mt) '..“q(')5 1000mt ml. mt TS 000mt w1 mt 51000 mt ml. mt 7 KZO 1000 mt
Indonesia 1 15.5 30 : 10 20 1.0 - - - Some 9.4 -
Malaysia + Brunei 3.1 10-30 - - - - - - - = - -
Philippines 0.8 17-31 1 20 25 - 60 2.5-48.0 - - - -
Thailand Small 16-18 - - - - - - - Some up to 16.9 -
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Appendix Table 9. Chemical Analvsis of Final Product, Intermediate, and Import ATternatvygg_2
Import Restrictions and Prices, ASEAN Study, 1975

Product or Intermediate Chemical Analysis, wt. & Import Price® SRS
A By g0

Ammonia 82 0 0 *
Urea 4¢ 0 200
Ammonium sulfate 20 0 0 *
Monoammonium phosphate 1 54 0 *
Diammonium phosphate 18 46 0 250
Single superphosphate 0 20 0 *
Triple superphosphate 0 46 0 175
Ammorium polyphosphate 1 57 C *
Urea-ammonium polyphosphate 28 28 0 *
Potassium chloride 0 0 €0 60
Phosphoric acid (54°) 0 54 0 *
Sulfuric acid (100.) 0 0 0 *

41985 prices in constant 1975 dollars.

*Imports from outside the region were not possitle for these products.






Appendix Table 11. Scenario B: Capacity Expansiqnngharagteriggjgs,hA§EAHﬂ§9ganjg§J‘lg§§

Investment Site cost Total cast
Location Plant Type Size (t/d) (mil. USS) (mil. 5SS) (mil, 159
Palembang Urea 2,794 74.¢
Ammonia 1,673 131.0
Sub-total 205.6 34,5 A
Balikpapan Urea 4,798 128.1
Ammonia (gas) 2,984 233.3
Sub-total 361.4 86.7 44z
TOTAL INDOMESITA 567.0 121.6 3%,
Kuantan Urea 1,800 a8
Ammonia (gas) 1,080 35.3
TOTAL MALAYSIA 133.4 29.3 162.7
Poyro Point Ammionium phosphate 1,032 16.7
Phosphoric acid 1,278 37.1
Sub-total 53.8 11.8 £5.6
Toledo City Urea 1,300 48,1
Ammonium phosphate 2,065 31.6
Phosphoric acid 2,555 741
Ammonia (fuel oil) 1,€29 166.1
Sub-total 319.9 54.4 374.3
TOTAL PHILIPPINKES 373.7 66.2 439.¢
Bangkok Urea 1,161 36.¢
Ammonia (fuel o0il) 697 Q0.3
TOTAL THAILAND 127.7 21.7 Tae g

30






Appendix Table 13. Scenario D: Capacity Expansion Characteristics, ASEAN Countries, 19R¢

Investment Site cost Total Lot
Location Plant Type Size (t/d) {mil. USS) (mil. USS) feit, oy
Palembang Urea 2,794 74.6
Ammonia (gas) 1,678 131.0
Sub-total 205.6 4.9 ZL0
Gresik Ammonium phosphate 907 14.2
Sulfuric acid 1,400 23.9
Phosphoric acid 1,123 32.¢
Sub-total 70.7 16.2 8¢.3
Balikpapan Urea 9,699 258.¢9
Ammonia (gas) 6,383 499,72
Sub-total 758.1 181.9 240.0
TOTAL [NDONESIA 1,024.4 233.0 1,267.4
Poro Point Ammonium phosphate 411 8.9
Phosphoric acid 509 19.7
Sub-total 28.6 5.7 34.3
Toledo City Ammoniunm phosphate 838 14.1
Phosphoric acid 1,098 31.8
Sub-total 45.9 7.8 53.7
TOTAL PHILIPPINES 74.5 13.5 85.0
Bangkok Ammonium phosphate 892 141
Sulfuric acid 1,645 28.1
Phosphoric acid 1,104 32.0

TOTAL THAILAND 74.2 12.6 86.8







Appendix Table 15, Scenario F: Capacity Expansion Characteristics, ASEAN Countries, 1985

—_———

Investment Site cost Total cost
Location Plant Type Size (t/d) {mil. USS) (mil, USS) (mi1. USS)
Palembang Urea 2,794 74.6
Ammonia (gas) 1,678 131.0
Sub-total 205.6 34.9 240.5
Gresik Ammonium phosphate 1,302 101.8
Sulfuric acid 2,128 36.4
Phosphoric acid 1,611 46.7
Sub-total 184.9 42.5 227.4
Balikpapan Urea 2,627 70.1
Ammonia (gas) 1,756 137.3 B
Sub-total 207.4 49.8 257.2
TOTAL INDONESIA 597.9 127.2 725.1
Kuantan Urea 1,739 47.0
Ammonia (gas) 1,110 86.8
Ammonium phosphate 314 7.9
Sulfuric acid 579 14,9
Phosphoric acid 389 17.4
TOTAL MALAYSIA 174.0 38.3 212.3
imay Urea 1,833 48.9
Ammonia (fuel oil) 1,100 36.0 _
Sub-total 134.9 29.7 164.6
Toledo City Urea’ 1,800 48.1
Ammonia (fuel oil) 1,252 97.9
Ammonia phosphate 796 13.1
Phosphoric acid 947 28.0
Sub-total 187.1 31.8 218.9
TOTAL PHILIPPINES 322.0 61.5 383.5
Bangkok Urea 1,678 45.9
Ammonia (fuel o0il1) 1,158 90.5
Ammonium phosphate 718 12.3
Sulfuric acid 1,324 23.1
Phosphoric acid 889 26.9

TOTAL THATLAND 198.7 33.8 232.5




Appendix Table 16.

fntermediate Products, AS

___1inal Products

Source Urea

Atjeh

Palembang 1,650.0
Jatibarang

Merak

Gresik 96.3
Balikpapan 2,857.8
Santan

Kuantan

Port Dickson

Brunei

Limay

Poro Point

Toledo City

[ligan City

Bangkok

TOTAL 4,564.1

Scenario A:

Total Production (Cxisti

425.9
851.9

1,277.8

L

AN Countries, 1087

Phosphoric = 7
_Acid

421.7
843.3

1,265.0

ny "lus Added Capacity) of Final and

Tthougand netric tons)

Intermediates

SuTfuric
__Acid

Armionig FO Ammonia v

990.0
33.7

1,910.2
2,900.2 33.7

]Fuel oil-based ammonia.

SE
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Appendix Table 17. Scenario B: Total Production (Existing Plus Added Capacity) of Final and
Intermediate Products, ASEAN Countries, 1985 (thousand metric tons)

Final Products Intermediates
Phosphoric Sulfuric
Source Urea MAP ___Acid Ammonia FO Ammonia Acid
Atjeh
Palembang 1,650.0 990.0
Jatibarang
Merak
Gresik 56.3 33.7
Balikpapan 1,4]3.7‘ 879.4
Santan
Kuantan 530.4 318.2
Port Dickson
Brunei
Limay
Poro Point 425.9 421.7
Toledo City 530.4 851.9 843.3 480.0
ITigan City
Bangkok 383.3 N _ 230.0

TOTAL 4,564.1 1,277.8 1,265.0 2,187.6 743.7
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Appendix Table 18. Scenario C: Total Production (Lxisting Plus Added Capacity) of Final and

Intevimediate Products, RSTAN Countries. 19055 (thousand metric tons)

o indal Products | ntermediates

Fhosphoric - T T SuTfuric
__Source Jlrea _hAR Acid Rpmonia PO Asmonia JAcid
Atjeh
Palembany 1,650.0 990.0
Jatibarang
Merak
Gresik 56.3 333.3 330.0 62.5 491.7
Balikpapan 1,417.2 850.3
Santan
Kuantan 530.4 318.2
Port Dickson
Brunei
Limay
Poro Point 169.5 167.8
Toledo City 610.2 441.6 437.2 480.0 111.4
[ligan City
Bangkok 300.0 333.3 330.0 _230.0 491.7
TOTAL 4,564.1 1,277.7 1,265.0 2,158.5 772.5 1,094.8
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Appendix Table 19.

Source

Atjeh
Palembang
Jatibarang
Merak
Gresik
Balikpapan
Santan
Kuantan
Port Dickson
Brunei
Limay

Poro Point
Toledo City
[1igan City
Bangkok

TOTAL

Scenario D: Total Production (Existing Plus Added Capacity) of Final and
Intermediate Products, ASEAN Countries, 1985 {thousand metric tons)

Final Products Intermediates
Phosphoric Sulfuric
Urea MAP Acid Ammonie FO _Ammonia Acid
1,650.0 990.0
56.3 374.2 370.5 62.5 552.0
2,857.8 1,880.9
169.5 167.8
366.1 362.4
368.0 364.3 542.8

4,564.1 1,277.8 1,265.0 2,870.9 62.5 1,094.8
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Appendix Table

Source

Atjeh
Palembang
Jatibarang
Merak
Gresik
Balikpapan
Santan
Kuantan
Port Dickson
Brunei
Limay

Poro Point
Toledo City
i]igan City
Bangkok

TOTAL

¥
&

0.

Scenario F: o Total Production (Existing Plus
’ntv:m(d1dte Products, _ ASEAN Countries,
__Final Preducts e
Phosphoric
_Urea __MAP __Acid
1,650.0
540.2
56.3 374.2 370.5
877.2
530.4
169.5 167.8
618.7 366.1 362.4
291.3 368.0 364.3
4,564.1 1,277.8 1,265.0

198y {1k

A I\J‘

_ Intermediates

Ammoriia

930.0

324.1

526.3

318.2

2,158.6

FO Ammonia

62.5

.480.0

230.0
772.5

i'deltj) of Final and

»U> nu w¢fr1c t(mr

Sulfuric

Acid

552.0

542.8
1,094.8
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Appendix Table 21. Estimated Supply Requirements of Domestic Materials by Specified

Plant Locations for

Scenarios A, C, and E, ASEAN Countries, 1985

Scenario
C E
Natural Sulfuric Natural Sulfuric Natural Sulfuric
gas acid--1,000 gas acid--1,000 gas acid--1,000
Source mscf metric tons mscf metric tons mscf metric tons

Atjeh
Palembang 34,353.0 34,353.0 34,353.0
Jatibaranrg 11,246.5
Merak
Gresik
Balikpapan 66,285.1 29,505.8 18,263.6
Santan
Kuantan 11,042.0 11,042.0
Port Dickson
Brunei
Limay
Poro Point 628.3 250.0 250.0
Toledo City 1,256.6 540.0 540.0
Iligan City
Bangkok _ ______

TOTAL 1060,638.1 1,384.9 74,900.8 790.0 74,905. 1 790.0






Appendix Table 23. Estimated Finished Product Shipments from Active Plant Locations to Specified Demand Regions,
Scenario A, ASEAN Countries

Active Origins

Urea (1,000 metric tons) MAP (7,000 metric tons)
Demand Region Palembang Gresik Balikpapan _Jotal Poro Point Toledo City Total
North Sumatra 198.4 1938.4 43.0 43.0
South Sumatra 99.2 99.2 21.5 21.5
West Java 39¢.8 145.0 541.8 134.3 134.3
Central Java 620.1 620.1 134.3 134.3
test Java 56.3 315.7 872.0 171.9 171.9
Eorneo 24.8 24.8 5.4 5.4
Sulawasi 74.4 74 .4 16.1 16.1
Lesser Sunda Islands 49.6 49.6 10.7 10.7
West Malaysia 461.2 461.2 116.7 116.7
Last Malaysia 51.2 51.2 13.0 13.0
Northern Philippines 430.8 430.8 125.9 125.9
Central Philippines 215.4 215.4 63.0 63.0
South Philippines 430.8 430.8 125.9 125.9
Thailand 494.4 . _494.4 235.6 _60.7 296.3

TOTAL 1,650.0 56.3 2,857.8 4,564 .1 426.0 852.0 1,278.0









Appendix Table 26, Estimated Interplant Shipments of Ammonia in 1,000 Metric
Tons of Matcrial by Origin and Destination for Scenarios A,
C, and £, ASEAN Countries, 1980

Scenario
A C E

Active.Origin

Dectination

(Plant Location) Balikpapan Toledo City Toledo City
itjeh
Falembang

catibarang

Merak

Cresik 21.7 27.9
Balikpapan

Santan

Kuantean

Port Dickson

Brunei

Limay

Poro Point 65.2 25.9 25.9
Toledo City 130.4

[Tigan City
Bangkok

TOTAL 195.6 47.6 53.8

45
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ippendix Table 28. Plant Investwert Requirements and FC+1'a1wH rvndu(\1nr Cost of Bulk Urca From an Ammonia

Urea Corplex in ﬂelocto' Locations,

fasis: 1000 mt/day ammonia and 1667 mt/day urea, operating at 890 capacity utilization

Location:

Gas cost, $/1000 SCF

Fuel o011, $/mt

Location-site factor

Ammonia plant investment, SMHM
Jrea plant investment, SMM
Total (no working capital), SMM

Ammonia production cost, $/mt
Jrea production cost, $/mt

Palemt

ang
0.

1

60

17

96.59

58.
154.

85.

80.

['05
266
861

7
5

ASERL

LU(») h 7{7

Balikpapan Toledo City
0.60 -
- 45
1.24 1.17
162.374 125.073
61.752 58.266
164.126 183.339
89.1 165.6
83.8 133.5

Persian Gulf

0.10 .25 0.50
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