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g W &
TIVE T 1 HAEOIER T & IEREHRE

TrErT o IAEDREAREC DT, IRREE R (S, BEEs L OnE) o
I B, HERMCOWTHEERAT AL 7 » 227, RE, B, WED L UREHEE S
TOLHENTELLLET S S L dkd, Wihs o OBAIKFEL T b, Fggitihic o
TSR TG OREY & L T2 7 560> Thomas Slag #85EL 2 2 £ ib 561, ERNHEHED
A#BsriE DAP, TSP, NPK & ¥ OEIAICIKE L T3, MEIBHO AR IR IT bR T,

B DL TE B O AHREE G R s L T 8 © 3 HIPASAM OHEHBHE TR L
DHRE N2 BECE 2 N O BEEEAE-ORFETH 5, AREROALBNIL ZDRE):
S EBHEENL, 7r¥r 7 4 o HHEGEL HERREoMSEI s PHETE X
Tha, LEboT, $T7LEL 7 4 » AOEOEH TEOEELRAEL, 7TLEYT 1>
HAMEOfEIOShE, WA, HEOBEEFHL, RCEHEHSCLERRIER (7
=7, [HEE. RKBH A, FidE. BiEE. RS Oty 2B E, BUIEHORE
Mo EFFEL, HREETEEESEFEORATER KM E LI I L LT,

]

RO 4 :, PETROSUR 5 & 0 DGFM @ 42 & 0474 HIvT 40 38, BlEE B L BT
Lz A L Tua - oREsiEptEo8ERHEC 7 - 2= 7, Bk, Fign Y2 H&o
TL ot T3 I L IRARETH S,

EHEC PO TREREED R LT, REDL DA TR %L, HaiR2EHiIH 5,

TLEY T 4 EHEORESRRC 2O T H8ML | wfgit a1 oo WS TR L Rk
TR E®2 2Lk L, RPHEOWRU/TH 5 05rIEE 7 Hid, &2 08 FFHiTH R
oo ohelitr T30,

Ty T 4y HMEORBT#OFHE. REEEMZy 1 YBHEIRES NS L, £
A GO T b0 3 2 &, MUHEIEA 6 HE 0 10 BicEdh L Twhaizd, il
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WO TEHMC L E2 5BV ECH b, LN TRIBEEHE2IT3 I LixE
BOEBIZHIE25E5 %5820, Lol, EFEHIHTIAFEREE 22 L0 TR
B AUBEHEREAFOLHOMERLETH 3, FLEMARBICOL TR, MAREIHA
v E R SIRFEOBOBAED. MRAEHSAE <, BitURRFELO FAPERRE TR
SRLEEHLEEEND,

-2



B2E PRI

2.1 PETROSUR

PETROSUR SA @7 W4 > 7 4 VI HIERAOINLESETH 2 L ERC, BREES
J UIERHRERROMA. BPIRFE1TE>THED, TA¥> 74 HOEORETHCA S
RIEENEELTNS,

PETROSUR (ZfERHEEENT & L T Campana. Buenos Aires K KRAHT AR ER £+ 24%
IR T#H%H[ L, %7 Bahia Blanca RERALERIRKI T35 %, Bz @M FEMEEEHIX T
MR EE L, BENIEHEES & CRRENE T4 - Tl 5,

(1} PETROSUR ® Campana ZFELIT 5

PETROSUR & Campana & B ¥ T 1% Buenos Aires fTdk# 75 km @ Campana (2 &
D, RRAAEERRE L, 7rE27, RES L UVRELEEL Tw b, ¥ Riode
la Plata O XHICEEL Tw 555, BEOFINGHEOZRBIIHEY, 2HEERFLE, Rin
TR ICIKFE L T b, Campana THOBG L Z ORERNZROBY TH 5,

PRODUCT AND PRODUCTION OF RETROSUR, CAMPANA

Product Capacity Remarks

—~Amm;nia h 190 TPD ~—Mostly captively consumed for
urea production

—Prilled Urea 285 ~—Mostly sold as bagged in 50kg PE
bag

—-Ammonium Sulfate - 130 —Mostly sold as bagged in 50kg PE
bag

—Liquid Carbon Dioxide 60 ~—For soft drinks

—Electric Power 4 MW ~-Captive use

LR o wEt 12 PETROSUR T8 @ DUPERIAL O AR & R & 5 HERE
130 TPD DFifs L & b {45421 3, PETROSUR D TH;id 1968 FEi=52M L. Contractor
BEHMTH, AR TH5, 2 BFRTHIE 1982 BB ITHETL0, REILE2H5HRN
EDESERAE L, BICHMEL VD HIRSRAICEE L, RFEEES % 160 TPD X b 285 TPD
RIS ¥, BEOEESETEE T3, BERIPO Biuret §FRIZ0.7%TH 3,
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R THH0 E Inputs 13K OBD TH S,

INPUTS AT PETROSUR, CAMPANA

(Unit : Daily Use)

Remark

Input Daily Use
—Natural Gas 0.326 MMNm?
—Atmospheric Air 0.180 MMNm?
—Raw Water 5,800 m?
—Sulfuric Acid 100 Ton

—~Electric Power Purchase 1.0 MW

Natural Gas from Campo Durén and
others

Well Water
From DUPERIAL

gl 7o 7 LBORBA ARBMIROBEI TH 5.

{Unit : For 1.0 Ton of Ammonia)

NATURAL GAS CONSUMPTION AT PETROSUR, CAMPANA

Item Consumption Remark
—Process 640 Nm?®/Ton- —Steam Reforming
NH,
—Fuel 280 --Steam Reforming
—Turbine 235 —Steam and Electric Power Genera-
1,155 tion

BERITRRR R S IR T, 40,000 Ton £7:7 > € =713 1,600 Ton & & & 150 Ton HEHH3
Ho, EEFEHCNCLIHL O BohiF THEREE2ME €220 C ol et s
HHAMTET 2 L BLEIC L 5, MTHA I 85 %A &, 15 %48 Bulk, 100 %5:HEEEN
BThbd, Fio, PROMEREET > =7 2 EFBHOEEMBA I HE L T3, BITH
AR 200 BT EHIEEICER 20 BA B L BIEIHE B 345 Rz L, ShERIE 95 %

DEREETIEEL T2,

BISFRES X CHLO—EE. PETROSUR @ Bahfa Blanca ORH#ERIBEHT % &, 1k
BIEERERS E U TR END & & i, B Mendosa, Salta, Bahia Blanca @ ftHicis s
h, Tr¥rs 4 YRAERTRASN S, STHIZEEME (N 522 51,100 TPY Ofighs
HHEEFEESNDIH, TEST, FE, WG L b HIPASAM O T BaIE R T4 HE = B0k

L LTHHE T 2 R AIEE,
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(2} PETROSUR @ Bahia Blanca #uik{LAtAREI TS

PETROSUR @ Bahia Blanca FiiR{EsEINE} 18513 Bahia Blanca ¢k b 315589 15 km 2
[ L. THH202 ha (202,000 me) THEAERE)T 40,000 TPY RKEHIER 155 x 20,000
Ton fESIORMIEATT 5,

Bahia Blanca U¥5i, AGROMAX #£4: 1974 SE w521 5 4 7: Hyperphosphate {(Graniuar
Ground Phosphate Rock, T-P,0; 1 29 5%, Av-P,0; 10.2 %. 300 Mesh through 90 %) T.
H5% PETROSUR #% 1981 £ 12 HIX L . PETROSUR #t.#¢ Rosario (ZfiH L Tua /o, RARIEH
Mk TS 0§88 % 3% (Relocation) L T, Bahia Blanca MIAEEIEE P L L0 TH S,

Bahia Blanca T#;(3 DAP, TSP, MOP ¥ & (fF SOP # £ Q@ AR E L FRH#E, Wk X
OEFEER AR L. Pug Mill 3 L FPan Granulator (4 3mD} (2 TH4AEIEE (Solid
Mixing Process) iZ & O REKIERARIS 5358 L Tv %, E4BIALERMIE (15-15-18). (12-6-12
-6). (10-20-20-S). (9-15-25) & L 7f (6-21-21) TH 3B, WEHOHMEILRIE 54 2.0~35mm
480 %. k5F 0.5~1.0 %, & - 2802 50 kg Wi » L PP Woven Bag # X UF PE Inner Bag
WS SRS h i s s,

AR R Bz 7 AU AL UE A 5154 Bahia Blance #(2 THET4 £ 0 Truck
Direct Unloading 341, DBORICTEA = h 2, 19998 (Bulk) 0 74358 7312 5.000 Ton, 8 Ton
Crane 3 & ¥ 10 Ton Hopper # B L T# 9, Unloading fi£/113 1,500 TPD T4 3,

RARACRRRE B 8hE 1, BWREREATEMFE (Secretary of Commerce (250 1 7 H 1 HEE
OHETHET 24L5) (ZX3REAGTH ), WiEERAMEAGED 20, 13 5 ZFEE
S &5 REY. RAORHHER S TaE, WEIERIER0a L] HETCE
2 77 (Shift) EEZITH Y, K5, 1ANEYHIDBATHS,
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1982 EDWPBLEDZMZRITR OB TH -T2,

MONTHLY FLUCTUATION OF COMPOUND FERTILIZER
PRODUCTION AT BAHIA BLANCA PLANT OF PETROSUR

January 0.64 % July 17.74 %
February 0.33 August 23.39
March 8.31 September 18.56
April ¢.00 October 11.37
May 2.14 November 5.31
June 11.10 December 1.11
100.00

MEFERRE 6L WAL TOS YBIC2%BITELTH Y. BARBOFEROEEM.
PEIRFEOREZMMEL 5 CKRERO FUEEES 7 L ¥ 7 1 Y ENEO/CRIEREED
BEThs, BHEE--FiX, $5H550 %, b5 v 7 HEH 50 B TECEENOERE
%> Tvs%, PETROSUR O1bLRAERISESEST 1L 40,000 TPY i20f L, 1982 443 11,000 TPY
RRBLAICESD., BRREEZET T3, JOHELR{CAEREERR &CBEA
MAP, DAP, TSP, MOP, SOP % ¥ OfERIEIRFAHELTR>Tw 2,

PETROSUR I3 4EF] 30,000 TPY BE® DAP #IAL THE D, TA¥ 7 4 XFHMETH
BICEDEE(L S WA EENS L CEROTEFERBEROSTHAD 2O MAP H 23 1
& DAP oEEETEbIESR . BaMAORHENEL, BL, AGROMAX © Hyper-
phosphate DELEIRFEOESF L D, KIEERROHLEENTLE Y 7 4 VHAEICHEL Tw
2 LHERLTE D, KEEOBECRRIEHOIHGRBEEHHCREER TWE LEZ TV,

2.2 DGFM

DGFM R 7w ¥ > 7 4 »FHERAOH THERETH 0 B & CIRE Mo T
Bk LT Cordoba /BT =7 T4, Jujuy OBIEEATCEIZE Thomas Slag T35 L.
34z Cordoba 35 & U Berisso ICBARR 2 FE L 32/ NI EMALTWA, L L,
INFEIHIEVTRL, 20/RD5VETHEFERE 7 V¥ T 4 REOFHMEIER
micfHa 3 2R T,
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(1) DGFM & Cérdoba 7 > E=FTig

DGFM 4 Rio Tercero. Cérdoba o Fabrica Militar Rio Tercero iZ 40 TPD D7 €=
TIMERL, WR7 27 2hMEE s LT, W (130 TPD) BLUTHAOEE (25

TPD)%8LEL T 28, — MO 7 v 227 THEBIEET € =7 L LT EME 1,000 TPY
ZHIEL T3,

[ T4 1951 FCARK 2F L LT, Casale k7 v =7 I E L TRES R LD TH
B, 1981 I KRA AFEAGZR A 1, R Pintsch Bamag OB L1548 Espindesa,
Spain & & DR E iz, W E K Petroquimica Rio Tercero SA (TDI: Tolylene
Diisocyanate, #£/J 16,000 TPY) @ TDI4LEm -0 THHIEE (BEI8 %) L L THEsH
Twd, RBEERHBIAERECIVEEIN TS D, Prilling lHERERELEL T,

(2) DGFM @ Thoman Slag T3

DGFM 1 Jujuy AR 2808 L 4 2 88 300,000 TPY QRS Li%/HE L. Thomas
Slag (Escorias Thomas) #EHEL . WEIEH & L TERFEL Tz, SEZO4ERFLEL
T3, 1972 FICIFFER 10,000 TPY 4 ENH -1z LigZE s 1T b, DGFM © Thomas
Slag WSRO FEEME £ KSR T,

STANDARD SPECIFICATION OF THOMAS SLAG FERTILIZER
(Unit : Wt%. Dry Basis)

Total P,0; 18 (17—19) Si0. 8%
Citric Acid Soluble P,0O, 15 (14—16) MnO 5
CaQ 24 (45—50) MgO 3
Fe 0y 17 AlO, 2

(3) DGFM OEE TS

DGFM (38 AR # 5URH £ 3 /) BUFiEE T#% Berisso (AE77 ;33,000 TPY) & & U Rio
Tercero (fi£J7 : 36,000 TPY) WATE T 588, LWIFRL/NERETHD T ALY 7 4 »HTE
OF AL FE A AT 2 Z LRl e,
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{4) SOMISA ORI 5

SOMISA {Z San Nicolds i2 Coke Oven Gas kW 7> ®=7F #[ILT % 20 TPD DFiZeHs
BTHHFL., WA L UTERZETRL WS, FIHE 1951 REELLLOT
H5,

2.3 SUDANFOS BT

SUDANFOS (3 Buenos Aires ICIg ATTRM R FUE & 3 5 TR S L UBELE TH
EFAEL TV, TEREETEIC Canada X b 200 Liter Drum (340 kg) W THALTE D, &
SECIC E DR A ALE L., FIEHOER L ARG & € Rotary  Dryer 8 & U Spray
Dryer iz THESEZ5LE L T %, THAAIERTERC T 10,000 TPY (P.0485 22,914
TPY) TH 551983 ENBFINL, JTFRBCT 3,500 TPY (P05 8,020 TPY) kiffEsh
%o

At EROTREZMABIGE 2 A UREAT 2 5HE 248 08, SRURRRIDE T3R5
T, ERASEmAEEEA N J LR, ThEMAL, BAHEC ORMURRERT
5 Z EIEEERL T3, SUDANFOS 373 Hoechst D/h&#TH D . Hoechst 1218
B OEFMLEEHROEN EFMEL Twb, A7 oA LD, BHR, BRTRENS
Bid D HBUBEMEENET 5 L PIHERETERENTE Y, TA¥rT 1 Y HNETLFER
A¥—LBERLSNZTaENIRH 5,

BRI 150 &, HEHELONC, ROV VY A28 bBEEL Tvw b, TRAKEOSR
BRABABICHINT 5 2 LffFEhTuiy, TLRKRIROED TH5,

—_N3.5P3O7 ~ -Naszpzog ~ _NazHPO4
_(NaPO_v,)n - “‘CE(H:POJz S _CaHPO4
_'H3P04

Mt DR EGEEOST L VBEREMET 2 TR LTRAY — P LA, FERTERD
ACERL BN D B,

2.4 AGROMAX @ Hyperphosphate Ti5 (Uruguay)

Uruguay #£F1E® Montevideo & AGROMAX @ Hyperphosphate T#isid 0, #i50—
BRTAEY T4 »HAE~FHREATWE0T, BTROESE L2 L TEHLT 2,
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AGROMAX & Montevideo ZB#+= Hyperphosphate 3 & UHER(GERATE T2 H L, 1982
ATk 50,000 TPY 08L& 24700, 205 B 7 A¥ > 7 4 L H0EICH 5,000 TDY 085
Qﬁﬂi%ﬁ'ﬁ'?fh%u

Hyperphosphate (X, Tunisia, North Carolina # % v>1% Israel & ¥ ® Carbonate RB#i17
DRHIEY (270 Mesh Through 80%) %#¥MRO % 3. H2 WILERBIAI L LAY 2724
Wi % 5 %A KA L C HREIEE X 45 & 0 TdH 3, Hyperphosphate & —HEHTHIZIZ IR D
MO THb,

~—Total P,0s 30%
~Citric Acid Soluble P,0s 12 %
—Formic Acid Soluble P,0;s 21%
—Available PO, 5%
—Water Soluble P,0O; 0%

[[] T850 £ Ba%if i Hyperphosphate (M%) #i77 20 TPH, Mixing 20 TPH # & Uik
REfRE (Pan—Pug Mill Granulation) 15 TPD TH D, TBHHEER T0ATH S,
FLWFRRIROEY THS

—[0—29(C—P,0; : 12)—0) : Granular Hyperphosphate
—(0—305(C—P,0; : 12)—0] : Powder Hyperphosphate
—{0—40(C—P,0; : 31}—0] : TSP+ Hyperphosphate
—{0—44(C—C,05 ; 42)—0) : TSP+ Hyperphosphate
—[15—16{Av—P,0; : }~15) : NFK
—{13—46{Av—P,0,)—0) : NPK

—(7—41 (Av—P,0;) —T7) : NPK

Z ¢ 5 & Hyperphosphate {z Total P,0; #5 & ¥ Citric Acid Soluble P,0s (& TH2HRIE
L. DAP %M NP/NPK it Available P.Q, i THEARIEITT R DN T L B,
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g7, ATEORARFUMITROMHEEI NS,
UTILITY CONSUMPTION AT AGROMAX, URUGUAY
(Unit : per 1.0 Ton of Product)

Granular Granular

Hyperphosphate NP/NPK
-—Electric Power, kWh 40 15
—Fuel Oil, Liter 16 19
—Raw Water, m?® 0.12 0.05
—Steam, Ton 0.01 0.01

Hyperphosphate @ & 43 43 #7 X Uruguay £ FIE T C—P,0s 55 % AL k), ECT X
F—P.0, 55%LLE), Bl FAVYELIUTAY YT o YHUETH F-P,0, (60 %L1
o T0d I EIIHETRETH S,

% 7=, Hyperphosphate DIEZHC DL Tid, TIERME L FEL MM H D, 2 pH A6 T
iZ T—P,0, £H¥ETSSP LEE, /2, BB pH #6.5 £ 0 7.0 0@EHE T, BEEMALH T
SSPrREIZFL#Ez o THE Y., HFEMEE Tk SSP L EHERETRER TG S Twna,

AGROMAX #Hi2 1974 #1212 120,000 TPY ORFE % H1F 208, HETREBEEIRLI L. 8
50,000 TPY icx » T b, o8, #4750 KgPEAHcHiEs ., TA¥ Y74 v &
MEA~ADHEBIZLT M T v 7 EpX TRIEHEE 2 TEEREL . Transshipment 21T b
CEERBERIELTWS,

1—-10



38 IEHR#

(1) RAH A

FREXT 4 BHEOKAY AEHEOMFEM (198341 T 1 H)I2 252 TCF B 21T
B A, EBERMN AHIL Jujuy, Salta, Mendoza. Neuquen, Santa Cruz, Rio Negro # &
U Tierra del Fuego i25Mii L T\ 5, S OIEFLFEENC £ 0 F o L KR Y AHOERED 1T %
BT L DEAAMEIEIE 00 TCF U ECH L TR e RA o Tl 5,

KIRA ADEMREIZ TR 1983 FEO HERRGTR T 05496 TCF TH 2. KAV ADHHK R E
W YPF, /-84 7 7 4 okl Gas del Estado 12 X Wit TEZ, KRBT ADA AT
7 4 B % Figure Il— 112, KA AOE4Ek%E Table NI- 112577,

TAErF 4 yHHETE, KATYAOMEBERISETHY, TOMRBLEELTWS, A
HORBTZAEFAML. BCEHEEES LA eFREDBEN T2 LA TE S, %0
KERA AP R - LT, LFEEH., 4% /7—n, Aib¥ 5 £ FLNG (Puerto Madryn iZ
1313 % 646 MMSCF §& /) THiahd) 42 Y 2ih 5, EEAGEC L2 AR VEROERE LA
BEhTud,

IERERREE T I A T A RO L IR KAV 20itgito v TREE, B 8L
WEEREN S, BEIEE D5 E FEMO Sierra Grande(PS—1). San Antonio Oeste(PS
—2) # LU Bahia Blanca (PS—3) & % Gas del Estado DELZRDEE 30 Inch O&EA1 7
F4SENHBRETTL I L HARETH S,

KA A DG 21T it Gas del Estado |2 & O AHNH ¥ THA O AERI T KED D
WSE»HH, £, WM (Zonal X0 Zona IX) (2 Xk 0 lHEELE 100 20 5 45 & THgEA

SOE SNt T b,

2) 7rEZT7H LUMHE

T v ® 27 IEREIEEG S B, 4% (Monoammonium Phosphate ; MAP, Diammoniuiu
Phosphate ; DAP) WBLEOIFETH D, ML EEELAANE (Nitrophosphate ; NP) #i&D
FHTHhsd, 7A¥e T g KNERTHOEBGAIGRERCPOTHEREL L, B8, 7227
K A&BEEL, Bty 27 2R L TEIB IS,
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TAELT 4 YHMEO7? > =785 3 UHETHOBMEIC oL T i PETROSUR
Y U'DGFM O THICEHEL THEAL 1, 7V B2 7 B L USEEETHEOBME S Table {lI-1 i
. 7L T OERERES 240 TPD 5513 71,280 TPY TH D, it 130 TPD 3%
Wit 38,610 TPY TH 5,

s, W L MEEHSTEEL TED, FEMERIMEEHE Cits ¥ 2 R
Vi, . FHICT LT, RE, HEBROSEICDWT Table -2 R 5 @D 2
7, VTR LB TR EBINESHE O B » L THF IR W,

Liato>T, BRTERT7YEZ7EO0THR, IAS20WRBT7LVEYF 4 »HAERTO 7
CRZT IR AEH T, B TBHE R T2 0ERD 3, BEINEEORE7
YEZTIR2LTIE, FEREEOEEICY X555, 9,300 & D 90,000 TPY ofillTH 2,

S HANRINE O EIT. INPAGRO SAICF #3f& b 4%£{TL Tw»T. Decreto No. 2,2333
I TBAFEA MG o AT v a4, THAREETE I ATHEE L TEZ VL, RalicE D Neu-
quén 3 & U Salta ¢ b/ NUEROHILSHEIED SN TV A TIBRREBRMCELTEL

V3,

(3) Bimd & URME

TIE€ T 4 o HHME T Mendoza R U# OO HIFICHiH (Brimstone) OBFEMH D .
2T 20,000 TPY BEDAEN S o7 BETREEIRMTET L Tw b, RS G
ABHICKBEL TED ., BEMAOHRBRIIE,

BEIc DL T, Table (-3 R385 1982 EEOBRMHHETIE 392,600 TPY, 7-4£pE3
280,000 TPY TR HBEHER 114 % Th -7, HEEEOFEII 2L TR i &8I
HAERAL T2 L00H 50, FHBMARKICEEL TE,

FEE T3 9 Lo 5 KRB ENHE T, PROBEASBD 25, £E L33
BL B2 LEE S NS, TEELEOFREE & R SN TR %55, FllpsImsabEstEo
feh OFRRE AT & L TR TR ISR E O, FIslsilEeilio 2o s 3 AR &
LEMR TS HET 5 2 eXRETH S, 4B, FERBITEHE BT 2 B
12 & 25558500 & D 80,200 TPY OHEETH 5,

—-12



TNY T 4 HMBORRLE %000 571,
SULFURIC ACID IN ARGENTINE
(Unit : 98 % H,SO,. TPY)

Year Production Import Export
1977 244,000 400 100
78 244,800 1,400 100
79 278,000 400 700
1980 241,000 2,400 600

81 225,600 — —
82 280,000 - 500

TRErT 4 YHEMEBEOWEOBAZ ECH 7Y, 7AVIEREHDZ 03 AF 30X DT
SLNTHED AR DO TR LI EMAL i, 1983 o {fits it Table l1-4 (27
F LD USD 97~125/Ton-Solid C & F TH~ 72,

4) HWAFEHLIUAE

T F 4 »FIETIE Jujuy, Neuquén, Mendoza # X 7f San Juan O&HIZEHE L O
FREIGMERE SR TV D, B I gzl 2 WL TRb TR ¥, BURTIEEE
HREO e MR L L,

ME—- ATfiEPEIE HIDASAM, Sierra Grande, Rio Negro WEZABHI T S BEIIE
ROWEATH Y, BHOGMEIE P,0, ; 7.08 %, Fe. 27.53 % T4 i34 4334, 1,000,000
TPY DKHEICES 20 EEL N5, IOREGOEENEFARED LURRHRRETS
D ARG EIVEICBES alE M OB R 2 AT 5,

BV HOREIZOLT L EYMRO RN D ORISR T LR L,
(5) &S (Serpentine)

FEELEHE (Mg, Fe)sSi0,(0H), # -3 L ¥5= Y33 TOHWETH D BRESW
T & B4 (Fused Magnesium Phosphate, FMP) O®GERE L L THEIh67:07

WY F 4 v RTEOEEE oMK, B, SES LRI oL THREL L.

BRI REEE, 70 2 b VIR Vs T EEHOBOHENS S THREEROINE

m—13



HERETH B 2 LAKHT, ORBIERORIC, T, iR BIEeL £ O Rk 2 R
T Ex ., ERBEES > MEFROWACE & 5K & U THRIDE ORISR F M
b3,

FA¥yF 4w EETIE Cordoba £ X Uf Mendoza 2 S ORENHLE A Tw5, |
BEICOVWTORENBOLERERELY, 3EA M UEII EEESA TR,

WREDERIZ W TR, 1980 EEOHE T Cordoba @ 30,000 b > £ 72, Mendoza @
1,000 F > DREMDH D, BEFFCEREM L LTHERSLTW S, fiicdRid HIPASAM
CTHRELAOERN S I UERERIE L THERI A TwS,

Cédoba D¥EEr# X Alta Gracia, Santa Rosa de Calamuchita 8 & Uf Rio de Los Sauces #
KT Molinos Tarquini SAIC # % vsi3 Maquinas Minas Minerales SAIC % POz H
EDEE, RESTZOLATED, BE L D EEMMITRLAERIC DS, &b, FEHEO
EEGHCERIC T SRS EMR 86,000 P> TH S,

PEEEOSERRIIRT, bH. BEz CICHATHREREALS BRI THLIBERED
SRR OIS E L T L T2,
SPECIFICATION OF SERPENTINE

Alta Gracia, Rio de Los Sauces,  Japan
item. % Cordoba,Argentine Cérdaoba, Argentine
Si0, 36-40 36.7 38.0
MgO 34-38 37.4 38.5
CaO - 4.5 2.3
ALO, 1.9-2.0 1.0 5.0
Fe, 0, - 7.7 4.0
Ignition Loss 15-17 16.3 9.5
Bulk Density 1.5 1.5 1.5

HIPASAM. Punta Colorada 2 Ti§A L T2 EEEE O L% Table Ii-5 K77,
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A% 2 2Tk Cordoba O IFRME I T USD 7.90/Ton-1983 4=, %72 Cﬁrdob;rl & 1 Punta
Colorada, Rio Negro % TOiHM#%E (1,550 km) O3 USD 22.57/Ton-1983 £ L #E
Eahd,

TR T 4 RINEOEREERE, S e L ERBIBORECE L O» L u v LR
kK5,
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HAE PR

4.1 BE¥IRE
LYy s 4 o HNEORBEES L UCF0MEELR IRAM (Instituto  Argentino  de
Racionalizacion de Materiales) {2k - THEI N T3,

IRAM - & > THIE SN T 3 EREHEORBCIEHoEE. MNEESS & %o
RAGAR LS & J- ok 5, RS S & U Biuret SRORSHIBRESHEESNLTEY, 74X
74 »HHETOMREELEE, AL X R CORBERINS,

IRAM OFRBOIEHEFROMES Table 1I-6 KT, HWEEROLLES L U EFHi
LBTEETREAERSEHOBEC L D EYHRR IO STES & U OREEENE L HE
ENTWVLEIETHD,

BERITH O RETEMIC IR, RO 5 EHSN IRAM L - TIEES A TE D M omBEc &
DZDI>3B12H30E 2 00FEBITLHND,

~Total P05 ; T-P,0;

—Available P,0O; {Asimilable, Water Soluble plus Neutral Ammonium Citrate Scl-
uble) ; Av-P,0s

—Formic Acid Soluble P,Q; ; F-P,0;

—Citric Acid Soluble P,O; : C-P,0s

—Water Soluble P,0; ; W-P,0,

DI EBEEEROMSMEEEMIIMEL TR LOEVRICHERRT 2,

7o 5. PO SRR Total Nitrogen : T-N. £ 723 B 313 Water Soluble Potash ;
W-KOFHlTH 5, 7. IRAM B3FAIE LU THBIESERIEHEERESE (N, P, K)
TH32, BEWEIE (N, P.0s. K,0) $FF SN T30 THEFEREWC R EELE
HUL., t0BHEA2HERORIICRELTH S,
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Table III-1

HATURAL GAS SPECIFICATION IN ARGENTIME

Location
San Canadon Canadon Condor Condor
. Sebastian Piedras Alfa Oeste

Analysis, Molar Percent

N, 2.26 1.32 1.48 1.85 1.08

co, 0.01 0.04 0.02 0.07 0.24

CH, 94.35 89,53 89.00 90.54 91.06

Y 2.96 5.05 5.22 4,12 5.14

C3Ha 0.40 2.31 2,48 1.88 1.35

Iso-C4H10 0.01 0.63 0.87 0.36 0.26

Normal-C4Hlo 0.01 0.72 0.78 0.48 0.36

Iso-CSH2 - 0.19 0.16 0.17 0.12

Normal-csulz - g.12 0.13 0.12 0.10

Colyy - 0.06 0.04 0.24 0.17

C7ﬂls'and Higher - 0.03 0.02 0.17 0.12
High Heating Value,

cal/m? 3075 9944 9970 9780 9725

MI/m3 37.98 41.62 41.72 40,93 40,70
Low Heating Value,

cal/m? 8179 8987 9012 8836 8783

NJ/m3 34.23 37.61 37.72 36.98 36.76
Specific Gravity {(Air=1} 0.583 0.636 0.639%9 0.631 0.621
Specific Heat at Constant,

Pressure, Cal/m>°C 0.362 0.384 0.385 0.381 0.378

Volume, Cal/m°C 0.278 0.300 0.301 0.297 0.294
Constant, K=Cp/Cv 1.301 1.279 1.278 1.283 1.285
Combustion Air, m3i/m3 9.58 10.50 10.52 10.33 10.27
Flue Gas,

Dry, m3/m3 8.61 9.44 9.47 9,29 9.23

Wet, m3/m3 10.60 11.57 11.60 11.39 11.33
Explosive Limit,

Low, % gas/air 4.98 4,59 4.58 4.66 4.67

High, % gas/air 15.24 14.68 14.68 14.83 14.82
Compressibility,

15°¢, 1.0 ata 0.9980 0.9975 0.9974 0.9976 0.9976

Supplier Gas del Estado
Hotes: 1) The data is compiled at Gas del Estado, Argentine in 1982,
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Table III-2 AMHONIA AND ITS DERIVATIVES PLANTS IN ARGENTIHE

Firms Location Products Capaciey Raw Material
TPR
EXISTING PLANT
Petrosur SAIC Campana, Ammonia 190,0 Natural Gas
Buenos Alres Urea 285.0
Ammonium Sulfakte 130.0
Nitrogen Equivalent 156.,2
Patrosur SAIC Bahfa Blanca Granular Compound Urea, AS, DAP
Buenos Alres Fertilizer 113.0
Hitrogen Equivalent 0.0
Direccion Geperal de Rfo Tércero, Ammonia 40.0 Hatural Gas
Fabricaciones Militares cérdoba Hitric Acid 130.0
Ammonium Nitrate 25.0
Hitrogen Equivalent 2.8
Sociedad Mixta siderfgica San Hicolds, Ammonium Sulfate 20.0 Coke Oven Gas
Buenos Alires Nitrogen Equivalent 4,2
Electrochlor SAIC Capitin Bermidez Ammonta 10.0 Electrolysis of
Santa Pé Nitrogen Equivalent 8. Sodium Chloride
Solution
Hierogen Equivalent Sub-Total 201.4
STUDY STAGE PROJECT
ENPAGRO SAICP Rosario, Ammonia 1,000.0 Natural Gas,
Buenos Alres Urea 1,435.0 {becreto Ho, 2,2331
Hitric Acld 229.0 December 18, 1981}
Anmonium Mitrate 295.0.
Hitrogen Equivalent 822.0
fertitizarces Praza Huincul, Ammonia 175.0 fHlatural Gas
Heuguinos SA Neuguén Urea 300.0
Witrogen Equivalent 143.0
Salta Province Salta, Salta Amnonia GC 0 Hatural Gas
Urea 45,0
Nitrogen Equivalent 164.4
Pérez Companc Punta Loyola, Ammnonla 1,350.0 MHatural Gas
Santa Cruz Urea 1,756,0
Nitrogen Eqiivalent 1,110.0
Magallanes Tierra del Ammonia 1,500.0 Matural Gas
Puego Urea 1,900.0
Hitrogen Equivalent 1,220,0
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(1)

(2)

(3}

Sources:

Table ITI-4 SULFURIC ACID IN

Production and Raw Material from

Brimstone
Pyrite
SOF

Consumption and Uses for
Fertilizer
Non-Fertilizer

Import of Brimstone from
Canada
UsA

Mexico

Brimstone Price, US$/Ton
FOB Price
Canada, Vancouver
Poland, Gdansk
USa, US Gultf
Middle East, Gulf
CtF Price, Solid
Europe
Asia
South America

LII-T-4

ARGENTINE
(Unit: TEY)
1981 1982 1983

191,000

49,000

228,000 240,000

30,000

210,000

228,000 240,000

91,600

7,600

37,700

85,000 136,900
105/120 110/113 83/100
1207140 115/140  100/115
1207135 110/I35 85/110
1407150 112/130 93/108
140/150  118/135 97/120
125/180 125/160  110/125
1407175 118/160 97/125

"Sulphur" by British Sulphur Corp., Ltd. and IFA
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Figure III-1 NATURAL GAS PIPELINES IN ARGENTINE
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# IV &
A ORERD & UMHE

R1E

b

TNY¥r7 4 LEEO RS IIFEEFEOSR 1982 £ T2 Jujuy, Neuquén,
Mendoza & U San Juan X D 6 +» Fi THFEBESEH SN T3, TR LRSS
JUBBEORZERITLATOY, BRTIREEEEOAREMEE 2, B0 ThEMI
HIPASAM O Sierra Grande O GBRETIBOREC ST A BEAER-EI5NS,
HIPASAM OSEAOIIE, R, SHOERE LB LV OBSHBHEOEHIZ 8RR L
R EBRET 5,

HIPASAM o $k8 0 RS O FHEAE /7142 3,500,000 TPY, Zih & 0 EkEs8LE 2,000,000 TYP
FUET 20T, TOREORIE PO, 7.08%. Fe: 27.53 % TREVISREZDEERRZ
1,000,000 TPY Ok ET 2 L H2 61 b, BERERE L TIXRHO 5 5 Non-Magnetic
Tails D&M L EZ S5,

CRICS END PO, 1349 65,250 TPY, iz DEMABOER, 1965.5 %D P,0, BIRE T
WEABHBLND L PMRAINLOT, BELRBEIHELTERT 2 T LI & D # 35650
TPY @ P,0, EROEINAGFE L 28 5, FF Tt HIPASAM OB LHEOTR L 7F#H T
EiL RED S OREHBEHEFBROBMELHNET 5, REFSBOFHC O LW TREAREED
Annex IVICEBHT 3 Z L E L7,

Sierra Grande MR ARGREIZ EHMAN BRI > TEBR S ABE ICKERMEEE L THT
LTS ZERL, IASHTHE SRREOT A L 2RENERERT 5 L HIIHH
MEEEBR L. RO L AR, Ko THERSECEESED D BROWEE1AERLRI,
HhETc & M s s, BUAREOMHEAICI D ERLA-bDTHS sk

ahTnb,

KEOTIRIABEEE, MHHETHZ, ThEHEPHIZ O LTHRBET 2 L, kI
to#k L 2o AR bsk (Limonite) 288 (Hematite) (2ZdH D, BERERIC L D BERE
(Magnetite) £ 20, BACZEBORKREOEA 2 L85 CRESMIEESGERICLD
FEGRM TR bz,
V-1



Sierra Grande RO T BEINEIBEEREL, ~—% 4 + (Martite), REMLTHD, RAELL
THIRG (Chlorite). B, BKE (Apatite) 284, firTRHIVKERPIIEGLRY
5413, Sierra Grande SLEDMEHLEIE Table IV-1 IRTE D REFEOMNR L L TWH3
MK 72T T 213 T Ton (C#E L #INFHIR S0 EUECRATRS L HELONS E 0
R OFEAHZ 500 B8 Ton LHEES N TV 5,

Cut-Off 54fizix Magnetic Iron & LT 30 %. Magnetite & LT 41.42 % TH 2, Sik0Fy
fufizid Table IV-1 123D Th 523, T ORI (Fe) 54.80 %, P.O, ¥ 3.28 %
T. EEO LH T Martite 5883 4& (Magnetite 5% +Martite) TH 2D EW L TTEHRCRERE
SR E R A LTy 3 (Magnetite 70% -+ Martite) OMEHNTH 5,

Sierra Grande D#F QR ERESTOSERELEL ., MBFRE L T3 ICBTHEHLYTHD,
e, BBRES X ERC L D BRICEYEREL THroBBENLE L TES, ZOBKET
BLOHHENIBHREBEERFES A TLLL, IR DHERERTIBHE LSBTk 2 I5Ey
ZOfEEME R ANL Z L MERAETEOEETH 5,

BHROEELEE PO FiRT3.28 %BDBEEZRL T30 TL 248> T South #i{E
b DOEEEETIL PO, i HT6.98 H Ton LR Eh 5, HIPASAM OS#EGEGE TH TR
BEETO Fe BES 68.48 %2 THD., PO, BE%* 0.4 BUTIETERTEY, BHTE
THEH s i 3B 8L (Non-Magnetic Tails) & Fe A3 27.53 % T, 27 P,0, B8EIX 7.08 %
FTHEIL->T5,
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H2E ST OIKE & B8

2.1 ¥R

RIEFM O R & &2 - Ty 2 A ES (Dip) 55~60°, BE 10~14m T&H v | Level Span
70 m, Sub- Jevel Span 23 m @ Sub - level $4ilik % &M L T 5, WL I3 Fan F&E T 350
Ton BT 5, BRIEIHIE#R 1.0 Ton 25 150~180gr TH 2, TEHRBES ¥AIRITH D,
4 7 BRI TH 5,

BERaNLPER e - - 5o 7h—T& Level DAY 2— b~k L. B TIE Level
DA BinwiEh 3, ZOHEMBELZHN T RERIALE, FS~BY a5, BHEE
B & UBEREDIZE 2800 TPH 8L U700 TPH TH 5,

2.2 P

WIS N EHIRERE O 3 LR 7 — T PREE~EET 5, THESSTIES
% 2BROuAME TR L TN EREAL UTHEHT 5, £/, BHEYIHERLERE 25
mm OIRMETCTAIEL . §§LEIT Pebble Mill ~, #TE{i Rod Mill TEIZHE SN 5,
R, PIRESSAORMEE —ORBENEET5 3RSl Tw 5,

2.3 SLTBRETE
SR I ES A SR CONE TR —ONERENZHT 2 3R R .

BREIBEIRHER>TVw3, JOIRCO2WT, RO 5 TRICSHLEHET 5. SEaR
% T 3213 Sierra Grande, Rio Negro ICfifE L TE D, #8ks#k#412 Punta Colorada % T
e, Rry PRI s A BEERE L TRGEERTW 5,

— R, — IR B

— BRSO

- MR & B BTG

— FEfH 5 @D Scavenging

— SBLWNFA 7 Y — L B

V=3



2.3.1 —REL/—REhE
ATEOBNR S HERL T, BEORGEHRETIIECD S,

B % Rod Mill (3.9mDx5.2mLX1,000 kWh) (Z#g L. Mill WIREER 70 %i2T 1 mm
PAUF 4897 %~99 %1% 3 & TIRAMFET 5. Mill HESE 3 —RiENEEER (9.16 mDX 1.8 mL X
2Drum) ~NREL, HEES L VREF OB TREL L THIBRIZ LD, Fe;
61~62 %. P.0s | 2.18 %IMBHE G 2 2,

2.3.2 REESL/ DR RAEE
DOIBROEMIE S L IREE L OB ESEAERET ¥ 28 THR VI8,
ZRBABGRC D TREAL Y OTMPDEREL THEOKREZEHL I LILH D,

—IRGERRE G 3, Pebble Mill (5.9 mDX10.5 mL %4,800 kWh) &4 4 7 o »OEAREI#
THH L OB GE T 5,

Pebble Mill O EE&H# & L Tid. PLELTHRL S (=) 75, () 25 mm OB EE T
VWh, ZUGESIEF T AREGER (0916 mDX2.4 mL X6 Drum) T{T\:, Fe | 66 %. P,0; ;
0.92 %IBREDRL D _RELEERES 2 T 5,

2.3.3 BEBIC L SRR
TORGEBESRICE., hBHEORGEMSESENTWEOT, IOIBTCREY ViR
e IhoRGEMEEHESETRET S,

ZIRBSBIE Y — TR, v A4 CERIRAB L UKRY 5 ATERET T, REE (128
mé X 5 ) CHREENEREBRFEEAEYES, AV 4 LRI ESOREN L Y RtoRTiE
V=& TIREBRL, z=AYsrE LTENT 5,

2.3.4 E#iH 5o Scavenging

WHEEIC L - TR o 7 0 A EFER (3.2 m? X 3 3E) & TR S il . Z¥eriaeht (0.916
mD 0.9 mL), FEE# Ball Mill (21 mDx28mL), RUPHRELERE (0.916 mDX0.9mL) &
TABzNnb, ZORBRENREACHGERBRRIESREaICama €2, £/, SREER
B —CHERRIC AT S TY A 7 0 TR L. MEGR R ZREERB I AR
ST BN (75mD) i TilEEL., £2 OWEE/ A e BREEEE (0.916 mDX1.8 mL)
ICBERS L THRESESE # I L 2 h % — KRG ITRE T 5,
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2.3.5 SKLAIBIRR D)) — & R

TRASBHE SR S EL R 25 mD) icflEgs 2 b, % @ Spigot 3790 FHEE 65 %D A 5 Y —
ELTElshrvy 4 Y r 7 THOH % Punta Colorada 2 T/31 FHikahd, A7 Y
— i & FRARERCEE s, 204 — -7 0—3FAY 7 ISR THERICEES
N5, IWHSEADORM Fe ! 68 %, P.0;:0.32%TbH 5,

AUHERER L 7 o A2 EE LEHELENO H 3 Laguna Blanca ~NFEEE AT 5,
SEMED 7 a— = b EABER % Figure IV-1 ISR L 2. BHOEREOEEHT —RB LU
ZUREBARLEEO Tails TH O, 1983 # 10 A 6 HOREY >~ VL IEEREO L4k Table V-2

IR RS Fe 1 27.35 %, P05 5 7.08 % & &4, FIES0.2mm & 9 0.002 mm O %S
T4%AZ V- LTHEOND,
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EIE BEEBLaORLYA T

ARV ¥ 1Yy T Sierra Grande & D HICH 35 km OFERE 5 2 ATEHEOIERICEHL
7z Punta Colorada iCRES ATV 5, BHEKAAIRE ZOM %K 63 BBET/ N4 78RS hik
et (25 mD) 2T 75 % iR, Disc Filter 12T 10.5 %7k 53 & ThiZk & h 3, k& hiz
4 —FITXBEIER & U T Bentonite (0.7 %). Dolomite (1 %), Calcite (0.25%) B X U
Hydrated Lime (0.3 %) 302 5 i Drum Pelletizer (3.6 mDX9.6 mL) T Green Pellet
£ LT Midrex Furnace (24 mDX3.6 mH) {5 L THHET 5 2 £i2 & - T Burned Pellet
%183, Midrex Furnace TIRFERF ABBEIC & . FAREEE 1,350°C, W 8 R0
S THRT 5,

Midrex Furnace Z Tt 4 %% T Green Pellet #LFfES713 75 TPH T#H 5%, Burned Pellet
REERTAEND D, EHE—RBAMy 7Y —-FRIFRENR D, BEBORKRESIZ 70,000
Ton T. HTERESL 1,200 TPH T¢h 3,

EEEOWEIE * Figure IV-2 KRT, THORL v M EEREHIE 4 £ 268 TPH T
D. 1983 6 Bizid#1 41 SBDARETIREIN TV,

HIPASAM T3, SUEOBEBEI UV Y1 VY 7 TEOMNES X Uf Burned Pellet

OmBERLHEBFERL .. EEETASARECHLELZNV Y FOEEDI DIV FT A
BV R THEBRIRET 2TV 5,

IV—-6



FAE SKHIBORE L EEE

HIPASAM @ Sierra Grande &5 & UF Punta Colorada @ #:#EA <V v ML THiE, 1979
LB EMABL. WEOMEFR 197948 9 B BHITebhl, ROZHENR
2,000,000 TPY TRER 7 ¥ » 7 4 »HEHEN O SOMISA O EFAMEFER &+ F4 L L
T, DALMINE & U ACINDAR D #ES RSk i5 T 25tdITH 2,

HIPASAM D8R~V v + OAFEFRE L CEENERKOBY TH 5,

_EFE O BRERANVy FAEPER—HIPASAM
1979 (324D 79,800 b >
1980 133,100

81 297,200

82 620,200

83 800,000

84 (FHiE) 1,000,000

85 1,560,000

86 1,500,000

87 2,000,000

SOMISA 12 HIPASAM QXL 9 b ETS LI DAL BERDY > ¥ —2RA LY
WFERELTWE, N1 v FPORBHEBER 1BIFETRASBTHLA, FERF0%ZTEL
SOMISA @ ##F (No.l 35 & UF No.2) TA¥ A 241, DALMINE # X 7 ACINDAR O
kA 0 20 % % HIPASAM 483 5 FETH 5, EIZ. SIDERSUR #% San Antonio
Este (= 550,000 TPY OEER TSGR 2BV 2HETH O, L IOIEHEHEHD 1989
EIZERTIUES L v PRER AT S 2 L ici 3, HE, HIPASAM G0 —8%
L TEREES LT3 ko, TRV URGRBCELL TEY., BEER T8
By TIBEITED 1990 SECII L v FOEBEIIERMENEL el OQBNRIFEE TE L
FEigHoENAH L0 L Fllah 3, 1, BRSHEOKES I VEHEOSKFLIN LT 3
LOEWBENG, Lo T, BEQHEICOWTIE PO, BEMNHEZ ., FeilFMNETL
BHRRCFRE L3 b0 LRI NLS,

V-7



HIPASAM S@D#%aE <L v F OFEE% Table IV—3IRT, ZOFRIK I SOMISA,
ACINDAR, DALMINE O F#HEHES L U7 7 YU o OEASKSR O & ORE2TY
272 HIPASAM Uy b dEERMBP PR RESME . ELBHRESI BRI L
B eh D,

HIPASAM FEERTMSKANL Y FELTP 002U CIRT A #ERLIET S
CEEHELTEY., 2oL oERTELbANE, Bt sh 3 BHOER HEbdY
RETRZEIIRBS,



F5F BHIAOEMEREE

51 # 8

HIPASAM, Sierra Grande Q#i R E TI8 T % & h 5 S5 13 12 Non-Magnetic
Tails & Flotation Tails io#4T L BEHE 2 41 % 23, Flotation Tails HOBEEOEZ 17.5%
T, K433 Non-Magnetic Tails \2#¥179 2 0. Non-Magnetic Tails & D #8575 % HIY
TAIeRETHRILL,

Sierra Grande @ Non-Magnetic Tails 4> & OBFER O EFEIC 20 T 1972 12 /NREER
Ein{Tieh i, Non-Magnetic Tails & Flotation Tails &R & » OBEHEAOEEIC >V TR
P,0, BIER T 62.5 %. WRHEHO &I PO, ; 32.7 % BET 3 8%M 20 Tid Fe 1 5.7
ROEHBELNTWES,

—7i. WRMCGELRBEORBEL > > ORI AOBBEEIIC DL TR AV 2 ~F 0
SSAB. Gringesberg £ & U* KLAB. Kiruna T%& 4 Magnetite 38 B4 & 0 75,000 TPY 5 &
V200,000 TPY OBEAOENENRITROAT WS, 247 2 ) #&5#ED Pea Ridge TH/p
HUEOBER T bR Twd ZENBMSNT 05, A7z -7 OFEMTOFR Y PO, BN
85 RLALE, BIAORKEIL PO 135 %LAL., 27:BEH (Fe) BE | 1.0 XOERMAER
LTw3,

AT T HIPASAM #5808 L5127 1933 58 10 A 6 HiZ Non-Magnetic Tails £
500 kg DFEY > 7R FRL . BETEHOBMABLERT 5 £ L vIZ Non-Magnetic
Tails 5 & BN & h - BER OFFERRE Nz 2, 7. A7 2 —F > O Gringesberg
DR BRI W T S RE 2 MA, Sierra Grande & Grigesberg O RIS
MO S AR T 2R ¥ L1,

Sierra Grande ¢ Non-Magnetic Tails D{Z4 > 7Rl 0bLTE, 0E, HiER, B
OFEE TRV, HERRHETRORSEEHERENEE L L b1, WREEHEEIINT
+ 2 BT A0SR SGE RERIBOREY > 7 15 kg RELEL Fr, BERBEABELR
R, HISES L U5 BOMBENEASYE T, BRERAO PO, BT 55~59 %. M
id P,Qs ¢ 35~36 %. Fe . 5~ 6 %OEHOKAIAE S,

IV—9



ThoDRBEREL D, SIS RFHIEE s TEEDOBEZ TR T 2585 #EL, P,
O, [ETSE 55.50 %. SUSEEEO P,0; ; 35.65 %, Fe:5.80 %OHEAZEE{HRETE T L
El7ze k., HEERMERAOREY Y 7VBERC 20T HR-EETORMBEL > Ty
%

EShIHERORES VO E%: Table V-4 1cR3d, TR L DEFEhZ L
i, AP0 PO, BERFESREVARRICH 25, T (Al.Oy+Fe,0,+Mg0) HE L
10.09 BT 2 2 & THY . ELRESMWNED ThE <, FHER 0.028 mm OFAGKTH
5 rThDB. IOBERREMEMIIZ Fluorapatite 8 & U Hydroxyapatite 2F#& & 32
4 @O T, Chloroapatite # 3 > f Carbonateapatite Thtiets,

BB ROBRESS 2D &€ 2 BRTHE (75 MEEES X U HGMS (High Gradi-
ent Magnetic Separator) (CTABMLIFER, SR Tt Fe:2.4% (P,0; BINBEET[OAIT
4145 /2 HGMS Tl Fe: 1.84 9% ((—) 400 Mesh @REHZ > & 20,000 Gauss ALET P,0s
BUNE 22.0 %) OREMNE SN, TR TENCBIFAEERVURETH 2,

Sierra Grande B#HOEHIZRESINE £, Apatite #&5ic Chlorite e bSO R
HIY Zgh Tz, FHEBR L. BT Apatite &I SHEIVICKILEMSERL TED
ZETHY, TDETIE Gringesberg BT & K E LR AH D BEOMARIC L FOEHNH
HhTw3d LD L¥sEn3,

—RCEEREESONR L k> TV 2HMEADSEKEE, PO, A 30 %Ll L, T#i
(ALO; +Fe,0; 4+ MgO) i3 3.0 BEAT Th B, Licat> T, Sierra Grande DR L D iB4EE
WS B & TR L 3 2 BREIE R o) Sl SN 1 TR IE &5 X URIE RO T
PR ORERR ORI IZ b 2 7200, BEESRM, FURT B & CHREIRESLT 0 ST D
TLREE ML 72,

Table 1IV— 5 ic {3 Gringesberg BB ET1 O % Sierra Grande #87 L HH L TR
L7

IV—10



5.2 BHEROBRESARRE
5.2.1 ¥Hi%aE

1983 ££ 10 B 6 B HIPASAM i TEH L 7= Non-Magnetic Tails (20 & #1545 35
EERL 7o MR DOPHER» S, BRICL-> TEET208BRET £ 7-0iF:8 L FigEoD 2
BB RN TH b Ll s iz,

HiF#EiE Non-Magnetic Tails & D SERET PO, RS #EIT 22 L 2B e L., P.O; [
UHE 90 %6, BROBRAFH 30~40 %% BEL L, S0 FBH L L TEE G,

AFEOCFEAFHE L LTIRO L OMH S,
— R DEE
— -~ KPR E O R
— {HiFEHED pH O
— SHlH D EEE

AL LT, AMRANY7 2 YEE, 4V CEEE. B85 URA A L REBBRIEICO &1L
SEARET L 728, B 4 A o RIRRSREESY P,O; BINE B L UBSOKRIL LR LEATHED. 20
A AR R RSB T2 2 b L, Bl E LTl A~ RIBRAERE TS
A% z—7 O Keno Gard AB D#&m Lilaflot BS-130 FT, 730 F, 0S-130 & ¥ »i#i
P i [ L O A

R OESIZL D PO, DEREZ LA+ 20 ROREED LR LR o #EDY
Pl Tdad I L AHBL L, £, T8RO pH OB EFE I e < pH 3 10242
PIGEERETH D, BLAY 7 ADFMASHA & LTEDTESE» 0 TR (L S92108
TA0e LM E 2 LAREAL 7, UL . B, A5 { AES I U Scavenger 13 P,
Os BEIYE & USSR s 2 BORO L0 Z L WIAL 2.

IV—-11



5.2.2 ¥EiSE
IR TR TE o0 2 IR EEMmNE L. P05 114 % < Fe ! 23.3 %, &7 P.OsEINE
(290.0 %THD, SNFEICHIGSRICL->THEGE LTERBETA RS,

FHRBD#KILEY L HRILSDRMNL R ISEREEREL THwa 2 e, KEEYTH2KE
A% Apatite DEEEAIICED 2 2N TWVH 2 k. 1. BRPUCE (28 ban oL
T332k (EPMA : Electron Probe Micro Analysis iz & D &) LY oA LY
MAEREERFES il E D,

U2odio THENC I DESOBESEL2T2y., BERSFIFZEQR., MHML, #HEGa0
BREA TS I L NRETH LM, FiIBGE Apatite 3 ¥ — 7 BLMEREL T8, 2
SEIZEASERIEMTHL Z L HHBAL I,

BRADZBMEHFIE L TAKA TR, FFRM) >, B, ~FHATBEY —FBI U
Quebracho % X120 EHEME 21T -1, HBOBR. HLEWEMHRET 2 20 1E,
KHEZAETHFA MY > HHOLZEROANERE DR T, Quebracho & ~F X ¥ By
—~FRENTHD I LR ST,

BB >WTRTEITORBLEEL -ER., TZ2LHOHSHH B sBod
AEHEIC kA NMENTEBHTH D, ZOMERENT ORI T 55+ 2 ~59% 2\ A5
{713 P,Os%: 36+ 0.2~35+0 2 %. Feilfiii5 +0.2~6 +0.2 BOHEBENICH 2 2 & H3%|
L7z

HiFEE L URFEEEHAEHE R ER0REBEERAIT > TE, M HBRISOHS
RetOHELEFH L LT Table V-6 22 DEEZ5R L7,
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5.2.3 HGMS

Sierra Grande ¢) Non-Magnetic Tails OAS L &£ SALHHE, S iSL Cnd )
W, PR TIE Z ORI RIS Sl GE T H D a5, MR & ML VORI % & T
SFAL S i 2 IS

Fi2 O FiakERo i 4, #11e> Magmetic Separator (1,000 Gauss LA [F) T, st 420§
fiETHL I EHYIL T 0T, atlikey HGMS (High Gradient Magnetic Separator ;
1,000~20,000 Gauss) = & D | FiREC TOUN L 7o Beli4 1% 3A0HTe £ 5.74 %. P,0s  36.0 %.
RERESH L (4) 0.002mm 30.4 %) AHIL ., iR KEL 7. SBRE UL Table IV -
TIERT,

HGMS 1B 111D Ek o & SHEET B THHATH Y, WiliTe £ 1.84 %25 2 &
BB, UL &t HOMS idlallifis PO, DIk b4y, EHM T v il h
B, HGMS (2 & DB BB AHDMIO L By L0k, P,0; 1 39.55%, Fe:1.84%TH I,
B8 P,0s BN (B L UFHGMS) 3 22.1%Th -7z,

5.2.4 $EHERRORRET
Sierra Grande # X Uf Gringesberg O 8k# {1128 T2 T4+ % Non-Magnetic Tails &
U, IRk VBRI A TS o R EA LT OSBRSS T o 7,

MR OHIL, REMERO Annex [VIZE L) THEH, BROFRELTTEOLD
PHRERL -,

— {LF o

— RLBEST A HYE

— PRIRERER

— X ARE
—X#&=t7u7 7 {HF—
— FREMEIRIN
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WV FRIREHER%E Table V-8 B L UIV— 90k L bz, %7, RENREOEMEBER
% Figure V-3 B LU IV—4 0FRT.

i s ORETE RS & Sierra Grande DEBHEMATORKHMNE Z L2, KoffcERmah

-

Do

(a) REEHALGIE Fluorapatite 3 & U Hydroxyapatite 2 £E L T 2 BEES L Vi 2,

(b) Zh 5D Apatite BUHC, Fe, Ca 2524, HRB L UVBGY*ET2BIESBES T A
ThT, HEADEEFE Fe REEZAD TS,

(6) PEBBEEERIIRREASSEN, AROEEFe BELEO TV IFREON A 4
i, Fe2 TR ETEIHDTHD,

(&) BEEFIZIE Apatite MEREET. D2 VWIRRIBA ETIHEZERT 2 HOmE L, —HiC
i% Apatite BERPIC NS OBPHIMY T 3, —EEBL A L E 2 OND b OSELE
T3,

(e) Apatite iSO EEIZED ., HEOHKASHBHL TS I XX B FICL VDS
i1 %, Gringesberg QBRI IZ DV Tid Flourapatite Xk 3255, BiIBAIZIE

AL T, BT% —BRL T 245, NEEWESEEME £ bICAEE TS 2,

HYEORNBROFEME., ABMEFED Annex IVITfTL 72,
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Table IV-1 IRON ORE RESERVES AT SIERRA GRANDE,
RIO NEGRO, ARGENTINE

{1) Reserves
Reserves (Unit: Million Ton)

South East North Total

Proved 113 6 20 139
Probable 100 4 20 124

Sub-total 213 10 40 243
Possible - - - 500

The iron ore is mined at present from the south reserve,
the design capacity of HIPASAM is 3.5 million TPY.

(2) Analysis of Ore in the South Researve
Chemical Analysis;

Fe 54.80 + 1.57%
P 1.43 + 0.057%
P>0g (3.28)
S 0.44
Si0p 5.95
Al,05 4.85
Cao 3.27
{3) Minerals
Principle Minerals;
Magnetite Fe304
Martite Fep03
Hematite Fe,03
Secondary Minerals;
Chlorite (Mg,Fe,Al) g (OH} g (S1i,Al) 4010
Feldspar {Na,K)AlSi30g
Apatite 3Ca3{PO4)pCal0H,F)
Lazulite 2B1P04 (Fe,Mg) (OH) 2
Andalusite R1,5i0g
Pyrite FeS,
Quartz §i0,
Iimonite 2Fe033H30
Mica (K,Na,Ca) (Mg,Fe,Li,Al)

(Al,S1) 40310 (0H,F) 2
Calcite Cacoj
IV-T-1



Table IV~2

Source:

RAW MATERIAL CONDITIONS FOR

PHOSPHATE ROCK CONCENTRATION PLANT

Non-Magnetic Tails from Magnetic Separator

(Between 828/9 to 830) at Iron Qre
Concentration Plant, HIPASAM, Sierra Grande,

Rio Megro, Argentine

Specification:

-Analysis, Dry Weight

Fe

Fe {11}
Fe (I1I)
K20
Nags0
MgO
Cao
AloQ3
P

P30g
5109

s

Iy

Ccl

CO2

-Size Distribution

{(+) 0.2 mm
{+) 0.1

(+}) 0.05

(+) 0.02

(+) 0.01

{+) 0.0G65
{+) 0.002
(-} 0.002

-Conditions

Pressure
Temperature
Solid Content
Water Content
Specific Gravity

v-1r-2

27.53%
13.78
13.75
0.67
0.23
1.14
3.93
14.23
3.09
(7.08)
19.29
2.28
0.23
0.00L
0.16

5.0%
15.0
35.0
55.0
70.0
75.0
82.0
18.0

1.0 ata
10.0°C
4.0%
96.0

1.03



Table IvV-3

IRON ORE PELLET SPECIFICATION AT HIPASAM, ARGENTINE
(Steel Production Process and Pellex Specificarion)

-

Blast Purnance Direct Reduction

SOKISA HIPASAH ACINDAR DALMINE SIDERSUR HIPASAM CVRD SAMARC
Ardentine Argentine Argentine Argentine Arcentine Araentipe Brazil Brazil
L. Chexsical Anplysis.
Total Fe, Min 65.0 5.0 67.0 - - 66.95% §7.5 7.0
5102, Max 4.0 4.20 2.0 - - 2.43 1.93 1.8
Al,0, Hax 1.0 1.75 1.10 - - 1.19 0.63 a.9
Cad, 2.0 0.9% L.10 - - 8.58 0.76 2.8
Kgd, Hax 8.5 g.27 0.30 - - Q.40 0.10 2.8
s, Max 0.08 0,003 0.00% - - 0.b02 0.002 0,001
P, Max g.0s 0.l0 0.045 - - B.063 0.035 0.035
Nazo * x2o, Hax Q.13 0.10 - - - - - hd
2. Physical Properties
Turble Test, Min g2.4 53.4 - - - - - -
Abrasion Test, Hix 5.p 5.0 7.0 - - 5.0 4.3 -
Crushing Strength, Min 210 250 250 - - 280 400 aso
Below 80 kg, % s 3 - - - - - -
Porosity 235 27 - - - - - -
Size Distribution,%
+ 19 ma q 2.5 - - - - - -
- 1% + 8 ma Min 90 92.0 - - - - - -
- 4,75 oo Max 5 2.5 5.0 - - 3.0 - -
3. WHerallurgical Properties
Crushing Strength
after Reduction Min 45 55 40 - - 45 82 -
Reducihility
Index, Hin 60 61.3 - - - - - -
Speed, Hin 0.5 0.5 - - - - - -
Swellling, Hax 20 8 - - - he ~ -
Disintegration, i
+ 9.51 ou ¥in &8 76.5 - - - - - -
+ £.35 om Hin 65 83.5 - - - - - -
~ 0.5 mo Hax 0 6.7 - - - - ~ -
Meralllzation - - - - 95.8 92.5 -
4. Remark
Froceds, Source Blasc Pelletizing Midrex Midrex BYL Test Import Import
Capacity 2.0 MMTPY 2.0 MMTPY 0.3% MMTPY 0.32 MHTPY 0.55 MMTPFY Production
Motes: = Mo imported pellecs from Brazil are used at SOMISA*s blast furnaces.

-~ Present rav material mix in SOMISA's No, 1 blast fugnace is 40\ pellets and 60% sinter.

Pellet ratio

will be increased to 50t at the end of 1982,

= Future raw materlal mix In SOMISA's No. 2 blast furnace which will be started opegrations 1n 1984, will
be approximately 50 % each of pellets and sinpter.

- Prices of HIPASAM pellets are at the internaticpal level.
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Figure !\-

gy T Wit g Foe ot ;
Tabla V- 47 J‘.NAL'L‘) 15 h-GE "ﬁOSl‘hATE RQCK EXTRRCTED FROM IRON ORE CONCENTRA"‘IOH
LA NON-MAGNLETIC }J.’AILS «QF H1PASAM, SIERRA GRARDE, ARGENTINE

l
‘g ‘f&";q" ::;v‘ 'u.:_:"ﬁ
* ¢ * Y. .
)v—cawwzcﬂ auarysis A% b
{ N L w4 P
f’:Ku o o oMy Wefﬁng Weight Equivalepcy
-’Erbmnnt5& 1 Y BRrgentiy Percent for 100y'Sample
e T
.?‘? : °¥ o ,..15 56%2" P2 5 35.65% {-) 1.50%
e (gar’iaénate) S .33 {~}) 0.015
o Sl I lﬁga 1.32 (-} 0;070
.. ; ~ € 0. (-) 0.0dds
. s eyl \\.M ) ”g,o (3.88) () (0.2285)
) % ~ ~5 and Oxiaes - (=) -4
s 9 n‘«rs et %5 0.48 (-) 0.038
- Pegfe 7 S04 - () =<4
h4f9&-<“, , #810, 4.24 (=) 0.148
* Fe *(Tot:an_;, ;{; = 13750 preneie Fe Oxides 7.67 (+) 0.333
ge’ Fé (In)as fe pAREe 295 peo {5.61) (+) (0.158)
L el (rrmaeh i agd R . Fez03 (2.06) {+) (0.077)
& AL B PY AM8%, - UALY03 2.06 (+) 0.162
:¢Mm a8 S e TR Tund - (#) =« i
#i O + .= ¢ @ s 3l066 Ny CaO 44.30 {+} 1.580
COMg L Lol AL227 T ER Mo 0.36 {+) 0.018
ARER WIS T Nag0 .20 (+) 0.00%
co K WU SR 0TI L s KoO 0.03 {(+) 0.002
LY Otners §§ - T T M T, . Qthers - =0
P:ea,M01ut e . 20,14 _Free Molsture 0.14 A%
- Organics R ,ﬁ ) "Organics - -_g
. Ignition Loss  %,F 1,68 Ignition Loss 1,58 A
Total 65.95 Sub-total 102.58 (-} 2.001
Adjustment for ¥ [-) 0.63 {(+1 2.001
Total 101,95 (+) 0.000
{2) PHYSICAL PROPERTY
Color Gray
Saﬁewnzat:1hutlon (Tyler Mesh and Millimeter) <
) 400"  Mesh {0.0370 mm) 15.91 1
{+} o5468.4 wy, {0.0316) 18,4 i
. (+)" 677.8 % (0.0219) 36.1 Kl
() 799303 % (0.0149) 52,5 o
WY 13097 Mg g L(870113) 64.5 4
(-} 1,308.7 - {8.0113) 35.4 o ¥
2T, T & R 10G.0 .o
~Densiey ;if‘* s SURA 3‘27 fr%
. Bu‘k iDensity, PEcKed i 1.67 L
o 7 "%“5 He o Xer™ 1.27 o
:&"}ﬁ‘gim‘bf Reponé‘é - 43,0° r_;‘;“é
eFreehoisture¥SF Filter Cake, % 13,0 -
Spec1f1c Surfite ‘Area, en2yyr 2,770 'J
pf . < .
!n o .. E}Nf;’ ’J:ﬂ?
{3) FERTfoz RbpanT?& - Weight Solubility
AL e e Percent Percenti-
5 A e Dercent  _perceif.
; rptaquzo— - ey s _;4§€2J‘- 35.65% 160. ﬂ%
E‘l‘xc Acid@olub‘ie P05 ; 35.60 99,9
ydrocholorlc-'hc:.d Sojuble 9205 35,11 98.5
Citric acid Soiublep?zqs 7.96 27.3
Fornrc Acid Sellble B505 5.69 16.0 7
annmohiton Crtrate Qolu%le (hv},pnos (Reutral) 6.00 a.8
%ﬁé’l’ Solublupgog” iy 0.00 0.0
b BT L, e N ...,' 3 e - ‘z}:‘g

y‘,.p_

Hotes: H’Sam Ieigaxls {Fe=27. 53§3,2205=7 08%} were taken on October 6, 1983 at‘f}pnqnu
and Zentration teaty ar’d Analysis vwere made at WIKKO Cons ultxng andjEa
Eﬂ§1 eeting Cp. Ltd., dapap in January, 1984. Recovery of PaOg is
55 F 5%.'-Fgrt111zer propegty was determined at Nissan Chemical Industrles,

"Lta., Japin if March, 1984, ¢ A
&‘:ﬁéﬁmtlon loss is measured by heating at 90¢'C for 0.5 hours Sl
Tée moisture is measured by heating at 105°C tor 5.0 houra.

- {OH) is estimated to keep balanced equivalency.
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Table IV-3 ANALYSIS COMPARISON OF PHOSEPHATE ROCK
EXTRACTED FROM NON-MAGNETIC TAILS OF
IRON ORE CONCENTRATION PLANTS

Phosphate Rock

HIPASAM, SSAR, LKAB,
Sierra Grande, Gringenbery, Kiruna,
Argentine Sweden Sweden
Plant Completion Year 1590 1975 1981
Phosphate Rock Capa-
city, TPY {100,000) 75,000 200,000
Phosphate Rock Product
Analysis, %
- P 15.56 16.92 15,70
- Py0¢ (35.65) (38.77} {35.97)
~ Fe 5.80 0.36 0.70
- Al 1.46 0.07 0.14
- Ca 31.66 38.10 35,02
- Mg 0.22 0.15 0.57
-F 1.50 4.80 2.80
- Cl 0.01 0.02 0.05
- CO2 0.03 6.50 -
Size Distribution, %
(+)0.037mm 15.90 37.50 38.50
{+)0.022 36.10 57.40 50.00
(+)0.011 64.50 80.00 70.00
Average Diameter, mm 0.028 0.049 0.030
Non-Magnetic Tails
as Feed
Analysis, %
~ P 3.09 4.98 4.60
- P04 {7.08) {11.41) (13.06)
- Fe 27.53 3.24 -
P,0g Recovery, 3 55.50 87.00 (Winter) 89.20

90.00 (Summer)}

Notes: 1) HIPASAM; Hierro Patagonico de Sierra Grande, SAM, Argentine
2) SSAB; Svenskt Stal AB, Sweden
3) LKAB; Luossavaara Kirunavaara AB, Sweden

IV-T-5



Table IV-6 CONCENTRATION OF PHOSPHATE ROCK
BY FLOTATION

Performance
Fraction

Analysis, % Recovery, %
Fe P20g Welight Fe P20g

Inputs;
Non-Magnetic Tails 27.50 7.08 100.00 100.00 1l00.00

Cutputs;

Design Basis,
-Phosphate Rock 5.80 35.65 11.02 2.32 55.50
-Tails 30.18 3.54 88.98 97.68 44.50

Range of Test Results,

(H) -Phosphate Rock 5¢0.2 36+0.2 10.80 2.00 5542
-Tails 30.20 3.60 89.20 98.00  45%2
(L) -Phosphate Rock 6+0.2 35+0.2 11.90 2.60 5942
-Tails 30.40 3.30 88.10  97.40  41%2

Flotation Extrapolation,
-Phosphate Rock 2.40 41.02 ¢6.00 0.00 0.00
-Tails 27.50 7.08 100.00 100.0C 100.00

Notes: 1) Non-magnetic tails of the iron concentration plant,
HIPASAM, Sierra Grande, Argentine is treated at
grinding, rougher and five stage cleaner flotation
using anionic fatty acid derivatives for flotation
collector.

2) The concentration tests were carried ouF at the
Technical Research Center of Nippon Mining Co., Ltd.,
Japan.
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Table IV-8 MINERALOGICAL STUDY RESULTS OF NON-MAGNETIC TAILS
FOR PHOSPHATE ROCK CONCENTRATION

HIPASAM SSAB
Sierra Grande, Argentine Gridngesberg, Sweden
Major Minerals Chlorite, Iron Minerals Mica, Apatite,
Amphibole, Fedlspar
Associated Minerals Apatite, Quartz, Iron Minerals, Quartz,
Fedlspar, Mica, Garnet, Fluorite, Calcite,
Tourmaline Garnet
Major Iron Minerals Magnetite, Limonite, Hematite, Magnetite
Hematite
Major Phosphate Fluorapatite, Flucrapatite
Minerals Hydroxyapatite

Phosphate {Blue Colored)
Phosphate (Brown Colored)

Liberated Apatite

- 150/200 Mesh - Less than a Half

- 200/270 Mesh Less than a Half A Half

- 270/400 Mesh A Half More than a Half
Locked Minerals Iron Minerals Iron Minerals
with Apatite Chlorite Mica, Amphibole,

Phosphate (Blue Colored) Quartz
Phosphate (Brown Colored)

Type of Locking Simple to Complex Simple to Complex
Inclusicon of Fine Iron Inclusion of Fine Iron
Minerals in Apatite Minerals in Apatite

Iron Containing Minerals

-~ Iron Minerals Majority Minority

- Chlorite Majority None

- Mica Less (Muscovite) Majority {Biotite,

Philogopite)

- Amphibole Minority Majority
Chemical Analysis, %

- Fe 27.53 10.48

- P 3.09 4,98

- P20s {7.08) (11.41)

- Cao 3093 17341

~ 8i0j 19.29 33.44

- Aly03 14.23 7.05
Averaze Size, mm 0.028 0.049
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Table IV-9

Major Minerals
Associated Minerals

Liberated Apatite

Locked Minerals
with Apatite

Type of Locking

Elements in Apatite
Detected by X-ray
Microanalyzer

Iron Containing
Minerals

Chemical Analysis, %
- Fe
- P
= P20s5

ca0

MgO

- F

- Cl

-l

MINERALOGICAL STUDY RESULTS OF PHOSPHATE ROCK
EXTRACTED FROM NON-MAGNETIC TAILS OF IRON ORE
CONCENTRATION PLANT

HIPASAM
Sierra Grande, Argentine

SSAB
Gringesberg, Sweden

Fluorapatite
Hydroxyapatite

Chlorite
Iron Minerals

Majority

Iron Minerals
Chlorite

Complex, Inclusion
of Fine Iron
Minerals in Apatite

Majority; Ca, P
Minority; Fe
Not Detected; Mg

Iron Minerals, Chlorite,
Mica

5.80
15.56
(35.65)
44.30
0.36
1.50

0.001

Average Size by Rosin-Rammler

- Bennett Diagranm,

d', mm 0,022

Iv-T-9

Flucrapatite

Calcite
Amphibole

Majority

Icron Minerals,
Mica, Amphibole

Complex, Inclusion
of Fine Iron
Minerals in Apatite

Majority; Ca, P
Not Detected; Fe, Mg

Iron Minerals, Mica,
amphibole

1.10
17.23
(39.48)
52.50
0.30
Z2.80
0.01

0.054






Figure Iv~1l
HIPASAM, SIERRA GRANDE, ARGENTIME

SIMPLIFIED MATERIAL BALANCE FOR IROW ORE CONCENTRATION PLANT,

Rote: Thers ara three identival trainsg

From Iron Ore Mine, HIPASAM,
Sierra Grande

of flotation section and material
balancs for single train only is
shown as was observed on May 1?7,

183,
Iron Ore Faed P205/2P = 2.2914
53.16 1.27
128.58 | 63.358 1.634 0.0
100 100 100
h
r Screen J Sodium Carbepate
—4\ A 0,109 TPH
. 312 TPH
h h 4 } h 4 ¥
Pebble Mill Rod Mill
58.34 1.247 52.303 { 1.274
18.33 10.694 0.229 62 110.25 57.664 1.405 250
14.26 15.64 14.01 85.74 84.36 85,99
3 ]
b ¢ ¥ 740 TEH
Chip Magneti¢ Separater
53.53 1.55 53.16 1.27
1.29 0.695 0.02 0.0 127.29 67.663 | 1.614 1052
1.01 1.02 1,22 58,59 98 .98 98.78
=l:li.;card
|
Y hd
Magnetic Concentrate Hon-Hagnetic Tail
67.02 0.43 21.94 3.15
B8.15 59.076 0.381 74 319,14 8.587 1.233 978
68.55 84.42 23.32 310.44 12.56 75.46
. Flotaeion Chemicals:
¥ Tall i1 G.0061 TPX
Sodiun
Carbonata 0.042 TPH
Sodium
. Hydroxide 0.07L TEH
" Make-up Water; 118 TPH
l_ Flotater J
l T —h .
h 4
Flotation Concentrate Flotation Tail
68.48 0.14 49.28 3.978
81.44 55.77 0.114 154 6.71 3.306 0.267 38
63.33 81.58 6.98 5.22 4.84 16.34
Sepazan NP-10
-y . 0.2 kqfH
h, Y h 4
] Thickenet _I [ Thickener
L_gvectiow | Ovezflow
< 106 TPH . 1,052 TPU
Spigot spigot
68 .48 0.14 21.94 3.15
81.44 55.77 0.114 48 39.14 8.587 1.233 a2
63.31 81.58 6.98 30.44 12.56 75.46
4
Iron Ore Concentrate Slurry te v
Iron Ore Pelletizing Plant, HEPASAM Total Tail
Punta Colorada
25.94 3.27
Legund 45.85 11.85%3 1.5 70
T lory vaigne|  Fe P | Warer 35.66 17.4 91.8
Cancentration, % h 4
Flov Mags, TOH/Train Final Tails for Discard
olsteibucion, 3 — at Laguna Blanca, HIZASAM,
Sierra Grande
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Figure IV-2 SIMPLIFIED MATERIAL BALANCE FOR IRON ORE PELLETIZING PLANT,
HIPASAM, PUNTA COLORADA, ARGENTINE

From Iron Ore Concentration Plant,
HIPASAM, Slerra Grande

Iron Ore Concentrate Slurxy

68.48 0.14

67.1 45.95 9.4 39.4
100 100 100
v ;
[ Thickner B
ngverfluw Water; 17.0 TPH_
¥
Spigot
68.48 0.14
67.1 45,95 9.4 22.4
100 100 100
h 4
[ Disc Filter
Filtrate l -
«
Filter Cake
68.48 0.14
67.1 45.95 9.4 7.9
100 109 100
h 4
o Pelletizing Chemicals;y | . ]
i Bentonlite 0.470 TPH L Pelletizer
Dolomite 0.671 TPH
Calcite 0.168 TPH
Lime 0.201 TPH

Natural Gas 1,409 Mm™/H

3

v

Midrex Furnace

h

Iron Ore Pellet

68.48 0.14
70.7 45.95 9.4 -
105 100 100

Y

Iron Ore Pellet for
Shippment from Punta Colorada

Lagend

\

Ocy Walght

Fe

Watar

Concantration, %

Flow Rate, TPH/Traln

Digtribution, %

IV-F-2

Note: <There are four identical trains of
pelletizing and furnace section and
material balance for single train
only 1s shown as was observed on
July 01, 1983,



Figure IV-3

Notes;
{1) Sample:

{2) Source: -

(3) Symbols of

(4) Microscope

(5) Microscope

MICROSCOPE AND ELECTRON PROBE MICRO ANALYZER
OBSERVATION OF NON-MAGNETIC TAILS
AND PHOSPHATEROCK

Non-Magnetic Tails of Iron Concentration Plant

Phosphate Rock Extracted
BIPASAM, Sierra Grande, Argentine - 1983
SSAB, Grangesberg, Sweden - 1983

Minerals:
am
ap

B
bl-p
br-p
carb
ch
Fe
£1
£s
gt
Im
mi

g

tl

Scale:

Amphibole
Apatite

Bubble (Contamination)

Phosphate Minerals
Phosphate Minerals
Carbonate Minerals
Chlorite

Iron Minirals
Fluorite

Feldspar

Garnet

Limonite

Mica M
Quartz

Tourmaline

(x)110, (x}220, (x)440
Nicol Prism:

Left Hand Side; Single
Right Hand Side; Crossed

{6} Electron Probe Micro Analyzer
- Secondary Electron Image
- %X-Ray Image (Energy Dispersed Method)
Ca~K alpha, Fe-K alpha,
Mg-K alpha, P-K alpha

IV-F-3

{Blue Colored)
(Brown Colored}



Figure IV-3(1) Microscope Observation of Phosphate Rock,

Table Iv-2 HRANSMATERTALrzdmpandonsiFpRutine
PHOSPHATE ROCK CONCENTRATION PLAN

-7 LT TN S s i = "nf_; ;wr"‘»“~
e - - {3 ‘
LR -
™ o | M '("
j1.* ®o :cég,,yg.
ot Y irae ?c

.

-
2

™o

Scale: X220 0.001

Scale: X220
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Figure IV-3{2) Electron Probe Micro Analyzer'ObServatiOn
of Phosphate Roci:, HIPASAM, Sierra Grande,

Argentine
L a
. RprAy, Vi
~ TS e T
LR o
Foe, “ X7 v
Ay W
LTy
FE LNy
e o oB
Pt
< " ap
T g
—‘:"‘#‘:“ J’ y & = . -’:\.‘-:!
) . - - x] -
!':;-u‘-'t-" g g 3‘; » . f X A

,53F“x4?§?*ﬁ€3§;'

.o 2 ity we Fom il LI P N )
S AT ™ i :

Microscope, Single Nicol

dary Electron Image
Scale: X-220 Secondary 8

bl

-

4168 ZakKu S8y 4a@158 28KU Sau

X-Ray Image, P-K alpha {-Ray Image, Fe-K alpha
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Figure IV-3{3} Microscope Observation of Phosphate Rock,
SS4B, CGringesbherg., Sweden




Figure IV-3(4] Eietron Probe Micro Anzlyzer Observation
of Phosphate Rock, SS4B, Gringesberg, Sweden

TN T T
PR

P At

R M s
RS NP L B R0 b RPN S

— R S

Microscope, Single Nicol
Scale: f-220

Ssey

$-Kay Image, P-K alpha X-Ray Image, Fe-K alpha
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£ V &
BELRIRRTISE & UBEBIER TS E O SR

i
10t
B
s

TN T 4 v HHERBIEH WAL O GO Rat s, BEESH TEE (PR-1) $ X
VZOTFTEEENSBEA LRI & U, 2 cRIFE 2z ST+ 5 R T
gt (PF-1 &0 PF-7) TP ¥ 74 VEREZ B WL 70 4 &7 5 2 o0
TH e U DR BOB SRR 2Ty, SEFEOMBME L CRETHEO LR
2T 5,

BT HIPASAM, Sierra Grande OB EG B TRBORE TH 555, OUWHEDNT
RO DR LN ZBBLI MY L U TOSSMBESE (. Jh xR e 7 5 HEiRNehs
BT oW TRIEROBEIUH DB 0oREER L VIEER L @AM b2 Ll s h i
B, BRHERCHAERC D sFHRBR T, TORBHER2&F C T I oBEREt %
EfEL 12,

BaBsHomite LT, THHSEHEORESL & FEEEHREROBELTL S LEMND
95, RTINS O SHTIEE, WSRO RE S L CRIRESHAE s Yo s
ERPLERE 21720, 2 THHRESOBEHEHE 2 Cases (20T OAERL . BEEITH
BRI DBETZ LT

TIBHIS T EM O RERI 3 (PS-1, PS-2, PS-3) 0D 2 Ik fRaT 174w, & 1o BifE
s 2T T/ (PF-1 & 0 PF-7) o2 T OHEBRSE TR -1,

THABIC LT, HEHERE THREBOEEY X YV REEEMEES L UHRLE E

100,000 TPY L35 1 ¥~ ADAGHETH S, THOERRREIBBAIRER R IB0DPY g
L 90 %, Hil® 297 DPY %3835 2L b L7z,
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(1) TISEEFEMAEE

i 5 Hy # B 5
PS-1 Sierra Grande, Rio Negro, Argentine 5G
PS-2 San Antonio Oegte, Rio Negro, Argentine SAO
PS-3 Bahifa Blanca, Buenos Aires, Argentine BB
2 BEiRERITEAESE
L5 THiE4A B 3
PR-1 LG T
Phosphate Rock Concentration Plant PR
(3) WEEHTISRER '
= THiE i B 5
PF-1 o e
Granular Ground Phosphate Rock GGPR
PF-2 TR BERE
Fused Magnesium Phosphate FMP
PF-3 AR KB
Single Super Phosphate SSP
PF-4 HRmE o KRS
Triple Super Phosphate TSP
PF-5 WRi—7 =7 AIRE
Moncammonium Phosphate MAP
PF-6 MR s L UHHB T 2=V A
ANy LIEE (7 THA)
Nitrophosphate and Calcium Ammonium NP/CAN
Nitrate
PF-7 WHEREE B J UHEBT7 v = A -
ANy LR (7 = T HGE)
Nitrophosphate and Calcium Ammonium NP/CAN

Nitrate



B8 DISERTIEE TIHessatas

2.1 TImiEs8TEit
BALATRAT T (PC) B X ORI T8 (PF) Zhlo TIRES PR S v TRER. &
BRI, MARHA S & CURIER RS Y Rl 5 EE L, 7A€y 7 4 v HRIERL
DRI Sierra Grande i AMKD 3 A L DIFR T kw3,
—Sierra Grande, Rio Negro : (PS-1)
—San Antonio Oeste, Rio Negro . (PS-2)
—Bahia Blanca, Buenos Aires : (PS-3)

WO REE IS TR DWW T, FE e 45 Non-Magnetic Tails 12 HIPASAM, Sierra
Grande THAEE N, FOMWRIEIIEMN 921,621 TPY OREEHNERT 4.0 %D A T U —THHS
a0 5, PHIREGEAE 100,000 TPY (CEES L2 0T, HFOEEA 514 & Sierra
Grande (PS-1) i D3nitti # BE T2 OMRETH 5, JOLiGH 5 I124ER] 921,621 TPY ©
BHEEPRIET L, ZOMBI20u Tk, HIPASAM Sierra Grande ¢) Laguna Blance (C8
KEEBRHLT 2 2 e NS, SEECZOBMAMEEMIR T3 2 Ltk b, ZORBH (8
SRS I, BEROEEAMET L, » OB E T 3) BSOS T s
L. SEEORIEERTL S 2 L e iLs, D70 Sierra Grande (PS-1) BASkic TiHHE
JETH D OB TRV,

~7, BEEEE T LT, ARETR T HESOMNSRBRLRN T I LIk TY
A, FDS3H0HD LN Cordoba e ¥ 7L ¥ T 4 »EHFEOILE L O AROEEHEK
e L 72 0. # 2 1id San Antonio Qeste (PS-2). Bahia Blanca (PS-3) % ¥ #E% il
URMEMAT S Z itk b, 7, REHEEIIEO FEHE NS Sierra Grande (PS-1)
®3t 75 ® Bahia Blanca BB TH 2720, RE L BRysE -EREEILCGEETS I LR
. Sierra Grande LALIC IR R/ A RERHITSH 5, 7 THERHOBRRET VE
7 ¢ wIHEROHES LU S DA A £ 12, Buenos Aires, Bahia Blanca (PS-
3) #2\3i San Antonio Qeste (PS-2) # ¥ %@ U T Sierra Grande (PS-1) A3

ZEILhED,

THEES TR 3 S Iz 2w T, £ 7 Sierra Grande (PS-1) 1388 GG TIB
HERTHTED A2 77207 7F 27—, FIRBEERMHZELEML THL3FEND 5,
[ERAOL 10,000 A LS 0 IEERUEL R TH S, di—DOMIE UL, AKEHSCRESD
ZETHD, BEEEE THAORKRMESC 2T, ARERAORRS & UMD A



VRRELRIC & D BHSIERTHE LRI & L B h8. KEOFHRE 88T 2 BIeIEE T8ie « LT ik
KEERNTORTTHE Y TH 3. Sierra Grande ITTHID b 5 — 2 ORI L BRIEISE B L D
ERMTHZ I £ THB, Sierra Grande o719 245413 HIPASAM OB THRH 2 »
1XEORTHHELYTH B,

San Antonio Qeste (PS-2) it Sierra Grande (PS-1) & DIt 134 km i@ L. HL <
BES N7z San Antonio Oeste BSDBHEHI AT T HAM X LTHL T3, San Antonio
Oeste BRIAK S L UREY 2 — ADHHIH L U CHBR S L 0T, ARGREIHS. 8. El
B & U CERHORMERRVY, A V75X 252 F 27— ORMBRAKEATH 5. L
L, San Antonio Oeste #HEEE 1 SIDERSUR 25 550,000 TPY 05 7eek TIBO MG %
# L. 800 mx 1,000 m O FIHEFELR O HESFHE = #1774 » T3 0T, SIDERSUR THOZHTF
EDIBIFREA Y T7IA NI FaFP—L5%HBTEH0D LG, Bk, BhH, KRS
2D B TR TH 5. San Antonio Oeste K I3 Fe 5% THAMMH D . BEFS T Site £
ET LEE RV, SIDERSUR O THFABIE L, 20 B0 Al REETETSH 5, San
Antonio Oeste @ A 9,000 TH 3,

Bahia Blanca (PS-3) 1. Sierra Grande (PS-1) X D IEizdbEIC 528 km OEERE I {E T
5 AT1 180,000 OAEH TH 5, Bahia Blanca i—KFIEMEE TS & & b I AHRE B1b
Fln, EREHTE. BRTBLH Y, MRETHER L BHsA, BRIERS LU 7
PANZ7FaT—0FTMLTWw3, FBIBH TSN E UTo Bahia Blanca iz, T
et & VIESGERRBAICELSD 0, FICRSEIEE O NI B TREL TR
Z&TH%, Bahia Blanca #ilX 7537 2 THMEMASH D . HEES T Site #FET 5 L83
%3, Bahfa Blanca @ % 5 —D2 Ok, RAY AT DOV T, Tierra del Fuego KU
Santa Cruz FERO A AH & DR LERMA 2284 75 4+ (Gasoduct del Sur) & & ¢f New-
quén DA AHL DHEZFE X1 7F 4 > (Gasoducto del Qeste) DA & D KR SADUL %
R onHMENH 585, MHEMICIX Sierra Grande (PS-1) # & UF San Antonio Oeste (PS
-2} 23 Rio Negro gL . KBV A D Zona 1V L. Ralfa Blauca it Zona 111 ©
HY. ZOfMfEi: 1.467 (88/60) L4\ TH S,

20 IMEOFEM LY A b &R Table V-1 12838 L TR L 7z, Table V-1 i i TR
fh, KRGS, LERNE, HERER, 127 3RA 575 27—, il HEEMREE.
IR ZMES L UEROBBESEC W2 T - TR S,



M. San Antonio Oeste ® 1B 412D\ >Tit San Antonio Oeste HEEZOERE X D Hufii
JphE B Z EHBL T Y | SIDERSUR YWk THo TE THER THOWR L 0, 5H&H
ME{TD ENBBTHS,

2.2 TIEaEtss

WPGEWH L (PC-1) B LU ZTEBRRINE ha B n 28 & 7 2 BRIUH TG (PF
-1 &0 PF-7) O/THMFTER (PS-1, PS-2 354 1 PS-3) DOELEEEETEM4% Table V-2
WY, MR, 7o ARHAOARS L UBREERES LU TBRREEEO L AR
FERLI. C0 SEEABETSE (PC-1) 0% FEMiL Sierra Grande (PS-1)IIRE
s,

%, BHLABE IS0 TH 2 HIPASAM, Sierra Grande DL OBG TIHOREE T
$ 2 Non-Magnetic Tails O iE#85{F % Table V-3 12, B BEMERETHOEMTH .
FEIER TR0 RRTH 2 BEAOUESMF % Table V-4 IZRL 7,



g3E BUEBRIEOMSRst (PC1, PR)

HH TSR TS0, 19834 10 A 3 Hiz HIPASAM, Sierra Grande O##AE
L3 THELL 72 Non-Magnetic Tails @8R4 > 7V 500 kg iZ 2 W THEM L 7oA
HERER L S FREEHE R B L U Sweden 1T TELIZ Magnetite DRF TIHEL & 0 82T
B % IBEEN L T 3 THREEH 2 BEILTR 27

R EERE L & CEDEARN L BRI RREEFEIVIBICRL 2101 | Sierra Gran-
de & Sweden TILEIEFNC LE L WHEEAD Y o 1, BB Sierra Grande ©
FHE,

Sierra Grande BE#i7» & OB A B O REL1Z(1) PO, BIYLE, MG o P,O; S X 3)
HEPIIEAET 5 Fe 30 3IBETHM S 1 22, ERENRROSRE CREER TR0 E
5 55.5 %. WBEEE LI PO, ¢ 35.65 %. Fe!5.80 %O#i»E o h, TRHRMEH
ORBSEMAF L L TEHMRKEECH S LHKSI R,

INEEIC HGMS LEIC & W BESLSOBRE2H4 -8R BERRER P,0; © 39.55 %.
Fe: 1.84 %08G0 8 o iz, 88 PO, EILER 22.0 %icik F 0, ZAMTIIE L i
ént'o

PR TR D B4R iE . T80 Sierra Grande (PS-1). 4E[H 921,620.7 TPY @
B8 %20 Adt, 100,000 TPY 0BG BE G % PO, BN, 54.64 Y THEKT 260 L Lz,

M OEMIIFERESD Annex V-1 1I0R L Thd, Z0OHER Non-Magnetic Tails
% Thickner THAEL . BEEHRL L EMERE 5 BOMERC LV REE 2 BHENT 2
bOT, BUBEHFAS#EAE I ERC L VEEL, PHROBEARE L 32 b0 T, FR
(= 821,620.8 TPY DEFZ % 8IET 5,



SR U RS B B it <
HTH 5,

Process Plant |

—Phosphate Rock Concentration Plant
Utility Plant :

—Electric Power Distribution

—Raw Waler Supply

—Others

Storage and Material Handling Facility :
—Phosphate Rock Storage
—Phosphate Rock Loading

Auxiliary Facility ©
— Administration Building
--Maintenance Shop and Storage
—QOthers

Production :
—~-Phosphate Rock, Bulk, Ton
Consumption ;

—Non-Magnetic Tails,
Dry Solid, Ton

--Raw Walter. Ton

— Electric Power, kWh
—Natural Gas, MMBTU.LHV
- Chemicals, USD-1983

BIAREIGOFERME L TROLOMES EN S,

OB BRI A B E L OBEROE AT N S,

336.7 TPD

6,000.0 kWh/h
50.0 TPH

5.000 Ton
80 TPH

500 m?
1,000

Production and Consumption

Unit“Product Hourly Daily
1.00 14.03 336.7
9.21 129.29 3,103.1
0.78 11.00 264.0
338.58 4,750.00 117,000 0
0.55 7.72 185.2
12.50 175.36 4,208.7

FEAOLFEERCLEREPET 3 I L0



O AN & LT Sierra Grande @ HIPASAM T3SREEHICHT 40,000 m? ¥l 43732
ThH . THELHSTLET2 4 7 AR EL  THHEO Base Project Cost-1983 I3 USD 33.
65MM Z 1 THBFEOLHICHH 2B HOBMESKREL L 3, RO W T
Anmnex V-1 1288l 720



AE  BETHERRAER ORI TS O SRS

4.1 BIEEREREOH

TIWEY T 4 »#HED HIPASAM, Sierra Grande O #5545 1EO BT 5 2 Non-Mag-
netic Tails & D I S 1L 2BHHD P.O; 4113 36.65 Y TEAMEOHESEER L R s
DA, ERIRTFURRELE Fe & U T 5.80 %425k U, Ml A 910 RSl TR IR RS o B 2%
THIE TNI 2T ABLURT 20 7 ABREYIBERSHT10.00%TH 5.

1 BB S ORMRTHABEELIIE PO, T30 %L L, £ FEAHMMT 3.0 %UT
MARICRTOASNTOLRRAETH B, Lkt THRL TRbTo0 2 BB LS
303 Z OB TR ETHEA 2 L8 BN, RBAEEEL, HRAKHEFIs L UL
SRR OB T e b Tu s, FEETI/IVISHERBRIC X 085G L7 15 kg OB
EUFR A > 7 AT DO T ARSI B O 3PS & 1770 R TR S OB E 3
TR OGERIERESSAEROBE 2 (T2 -

FREALE O — R EEEIR A & ERE, mEEEIRE L TERAhO T Ve A0 %
ATFELTEEL. HREEOSOERPE2MET2 0T, ZOMEI X BRI LT
BIROLOHH B,

—iBBERE AKX SSP . PF—3
— AR Ik TSP : PF—4
—RE—7 > ®=74A MAP . PF-5

SRSROTRLREEEFH T2 L0 TH S TSP 5 & U MAP OBGED 72 (213 et
B e LTRAMEL ST 2 b0 BTH S, Tr¥LT 4 » BHEC IFHREEROFRN
3¢, ARAEOFRSERERL TESTHE 20, GARHAETERE L THEBRE TR
ST itk B,

%7 FEMSETI M TH 570 2 2 BRE L 72 Hyperphosphate [ZHIL L #- B B0G
B O et DL T L FAE L, . BRIERMEEICIERFED 5 iR Jw
LM B Ak s BB, LRV L L TIBIREEH DS ) AEEOBMAEE L L TEEENS
LB U RN AREEEOBRER 2R HIFELEARRIC oSBT L e LT,



—prki s aits  GGPR i PF—1
—FE R SR FMF , PF-2

—FRER IR ANE I BRI L DR R SREL . BE L DR ALY Y AL UTHER
i H N3 7 L ERE BRSO CEEITE L3 2R RIS S 5, S, TAE
¥4 v EREC EHEBROERRIIE R, WRBOFKTHL 7 »E=TIT 20T LR
Ao, HEAERERC DLW TIR, PYyE275BATARS L TLE YT 4 YHNEO
BELRKRVARZEEEL, 7278 I UMBHERTTRIBE0 2 r —Rc>aHit%
7729 2k b L, WRREUIACRIR 0 L RRATRE & D SE3IEE & U T o8558, Bl
EEHIEIIOLTREEBT YT YA « H YT AL T L SHE O b ATHET
Hb,

—FEEERIEE (7 E=78IAY—2A) NP/CAN . PF—6
— A e RER (7 2= 78E 4 — X)) NP/CAN . PF—T7

Z s DBEEIERHERIC & 2 RIRFHEIE 7 V¥ 7 4 IFIEOIEEHRR IRAM) I HE
ERTWRAEC L2450, ZOHEE Table HI—6 1IT/RL 72,

HEREEERC 2L T LR T2 LBy, REILEE{TR o T, HEERE
Lk 7 HOBRIEE THOBEHIE Figure V-110R U, HRICE BN ORRE
&8 U FREEA B & USmBERIEE O BRBER AR L 72, BRI (PF—1 4 Y
PF—7) 22T LHBEFEl (PS—14 0 PS—3) Lnlduc2nT HHHTL TR
T2 LMBUETH B, Figure V-2 TERERO 70 L A A F— A DLW CHBERZRL 2,

4.2 IHEERCHIBUERER

HIPASAM, Sierra Grande D #8574 1858 Ti5® Non-Magnetic Tails & D #EENS 12
BT O REREACRIRE & L TOEMEIR RO 6 HICER s 5,

(a) P,0s SWMITFA TR,

() THHE LT Fe SHAEL,

(cy T Fed> b Fel(ll) OWEHE,

@ FHRRTHD,

() THMIHBIESREEY,

() BELOREHEIZES,

V--10



LERON @ @S EREETE O EERGLIT & B WENBET 5 5 V13 Sweden DIRHTIRET
AL D BHRIURL S 1S HLE X OLEIC 5L TR RN TH D . IEROBRO 20 SHHLETT
fillib Hie 7 0,

CASDRIED 72 o TOWRINRHC D1 T 2 O BERTNEHIRRE % KIET 5 2 L BB ETH
2o REIEFHGERBII R OIS £ 0 ithbiti s, BB 2L TRAES LU
MM DL THEL T3 o &l BEOBLESNE 1o OIEEEHOF 1 v v AFHTI
REENZLOTTIZL G,

@) BZHdbs TEEAL, DA g

() APEETE TS OO mEIRE S ETIE. B, RERE. §EL
TREVE. ARG KIS, TR, I e

(¢} Norsk Hydro sa, Norway--- s b A SE 5568

(1) IEREIEELERER (FMP)

TR MLSE AR DFER % Table V-5 15/ ¥, @ Table & DHRELHFICEZH D C-P,
0./ T-P,0s 1% 99.6 % 123E L, HEHPOTHMTH 2 & EE < & b Citric Acid Soluble
PO D @\ BRI O BEEHEIHETH B, Open Hearth Furnace &2 & DB BEGTH %
D > BEEIROUENUFETH S, i, TAY LT 1 > HNEEDREE L B R
ELTRAGERTETH 5, FRIERMERFBOMSET IR LEMMEEED o
B, TR Bl - T ERERI R 2 TIERT 2 20 BBHE Y > 70 1.0 Ton BEOWSE
BB ZeNEE L,

(2) MHAERLERES

Hemihydrate - Dihydrate 352 X 5 EeihE AR R % Table V-6 ITR L 7o, REEIC X DI
MR ORGERHESE 5.0 BBECE S 2 Lz £ 0 9RIEBE P,0, | 30.0%. H,S0,:5.0
% DBERE T P00 ; 97.5 % TWHTA Z LAdETHI LERSLZ, BROEB&KIZD
Wi Figure V-3 icSIMEIE A2 5T, GOSN L BEFTH Y ATTRHE b HEEREFT
Hb,

I OSERER kv fEERE Y 5 b Hemihydrate~Dihydrate # & & 412 Straight  Dihy-

drate #5127 1 REIE 25 AT & R & 10, RS IR & L NI b 5 v, Lip
L. Direct Hemihydrate ¥k S QHREOREEN L L & H TES Ll s h B,

V—-11



THEEERIC BT - T, EMEHRELEER T -0, $iBEY 7V 1.0 Ton BE LA
THMERERE TR Z e HEE LY,

() BERMEER
TERRIS L — RIS PO 30 %UREE D Filter Acid % P,0s ; 40~564 %Ik L. TRMER
K (TSP) b2 uidgE—7 =y 4 (MAP) OlEicfisns,

RO BERE 2 B L 203, SBIYICIE PO, | 47 BB S TREETTEETH - 1248, e
WHEO AR I URS v SOERLD P05 | 40 BREMSIBHEO TENEIRTH 2 LR a
i,

BRREREC. EEER(-)0.85ata ThH 3, ERAT v VI 4 BEEHRTCL.10%T
& %753, Post-Precipitate t $\y, BHEETOEKFD 98 % HRICHATL | HRRIEORMEC &
DRSS L URBE—SOMmEL LTAS v YEER T2 bo LfEES 12, MRS
B & CBIED PO EINER 97.0 % Th 5.

(@) BEAIK (SSP), E@EMEERIK (TSP) HLU
W7 T L (MAP) BLEHER

PR IK OSLERER I TR L R W0 COEE T 1 ERAMRNS ¥ &, 50CT7H
MRS € 2 &0 THERL L SROREZHEL .

FERBEEAEORGHES, Kt Slury R B L, BEOBSEEEROSE o A%
FOE>EMAT e ELROI LML 2, BEOSE I DWTH, Av-P,0s,/T-P,0;
378 %. £ W-P,0,/ T-P,05 13 52 % TH D —MRIEHFHBELK I LaBE I KIECEL, #
HERSEE LR, TRREBCERREY AORESED SNARTRCSEhTwaE—
HrOBILRIED D LIEESE LIz,

E BB K OSSR BB (P.0; : 40 %) L#sE % 0rCOEE T 1 BEiRfR
EEsEf:t%, 50°0CT 7T BB ¢ A4 TR e MRADRBIr DL THEL 1,

FER G E O RSB RIGHNE Slurry 0% 2 L B0 HBHRERKOE 70w 2 %

2o >EAETLZ LREESL I EBHIAL Y, BEOKRE IOV T Av-P.0,,/T-P,0,
i270.8%. 24 W-P,0.1:65.5%TH 0. —MBOARBERK I USRS .

V—12



Auxiliary Facility ;

— Admninistration Building 750 m*
—Maintenance Shop and Storage 1,000
—Others

Fio. LB LU G F UM e ThH A,

Production and Consumption

Unit Product  Hourly Daily
Production ; _ 7
—Granuiar Grouond 1.00 14.5 347 4
Phosphate Rock, Bulk, Ton
Consumption ;
- Phosphate Rock 0.96 13.9 333.3
(P05 ; 35.65%). Ton
—-Potassium Chloride 0.05 0.7 17.7
(W-K,0:60.00%). Ton
—Electric Power, kWh 42.50 615.2 14,764.5
—Water, Ton 0.16 2.3 55.6
—Steam, Ton 0.01 0.2 4.5
—Natural Gas, MMBTU-LHV 0.48 0.9 165.0

Z OBREIESH(GGPR) BLE - B 2 M EH L CEIRMEREE & Lo hsuFand 3
B, BLASEAELRANDH S, HH - WHoGiEEL NS SARERAELE»TH I TEU
i1 = L T3 Sierra Grande (PS-1), San Antonio Oeste (PS-2) # & UF Bahia Blanca (P5-3)
DOFRTHRIENERFT R, DHAEHIE50.000m*TH 5,

SO Amnex V-2 (ZRL T2,

@) IBRBIETIOBIEREET (PF-2, FMP)
B ARG L 0o B aY s T 2R LB EERERER RS L UHA
ORI T OREELT L ) TUBOBLSEH 270, KREBD AnnexV-3 IZRL 72,
WHEME S &R B BB R o, FERRLEOMBRTH S J LiciEREL, B
GO OIS L O -RA%H 5 Z L0 EETH I, WRPD P01t 20.68 %, C-P.0;/ T-
P,0,i 98.2 %. F-P,0,/ T-P.0s13 4.8 %TH 5,

V15



AR RS 2 4ER) 100,000 TPY 27 Ah, WO FMP % 168,993 TPY 8h& ¥
0L, THBOFERME L TRRDLOMLEER S,

Process Plant ;
—Fused Magnesium Phosphate 569.0 TPD

Utility Plant;

—Electric Power Receiving 5,000.0 kWh/h
—-Natural Gas Receiving 5.0 MMSCFD
—Raw Water Treatment 4,000.0 TPD
—Waste Water Treatment 4,000.0 TPD

Storage and Material Handling Facility

—Phosphate Rock 10,000 Ton
—Product 60,000
—Product Bagging 160 TPH

Auxiliary Facility

—Administration Building 750 m?
—Maintenance Shop and Storage 1.000
—{thers —

V—-16



F 70, O TBRIREC LB F S L URBEROED TH D,

Production and Consumption

Unit Pirodixc_t Hogrk Dfll_ly
Production ; S
~—Fused Magnesium Phosphate, 1.00 23.71 569.0
Consumption ;
~Phosphate Rock (.59 14.0 336.7
(P05 1 35.65%). Ton
—Serpenting (Mgo : 35.60 %) Ton 0.51 12.0 289.0
—Electric Power, kWh 155.50 3.674.7 88,193.8
~Raw Water, Ton 5.60 132.8 3,186.4
—Natural Gas, MMBTU LHV 6 05 143.4 3,442 .4
— Brick for Repair, Ton 0.01 0.2 5.7
—Lime for Waste Water 0.02 0.5 11.4
Treatment, Ton
—Fertilizer Bag, 50 kg Net, 20.20 478.9 11,493.6
Sheet

FRAEE (FMP) #6810 811 L L b CARHOEREY LB TS 5, ¥R Cordoba &
GG &, HEREETEHL Bahie Blanca ik 7 2 RENM THE 2 A 5 . H THH
& L TH Sierre Grende (PS-1) (& % TH . San Antonio Oeste (PS-2) & 2 \»{3 Bahia
Blanca (PS-3) 38WHTHS,

IO B8 Annex V-3 1250 77, TAEAMTEGERUL 50,0002 TH S,
(3) BI%SLARTIEOEI SRS (PF-3, SSP)

AT R T L VB SRR L T AR L B R IR SR ER 2 R T
UG Et i, HEGHO Annex V42T L 7S,

FOEREESET7 % 1 100,000 TPY &3 Ad, ML SSP # 169,884 TPY W+ 2 LD &

ot aeiih o, EH7 oA 732 MBI 5TPD DOWEETS > b B X UF8ER
572.0 TPD O RIFQHBRERIK 77> P HLETH S, FERMIXCEFRTIOND S,

V—17



Process Plant .
—Sulfuric Acid
—Single Super Phosphate

Utility Plant ;
—Electric Power Receiving
—Natural Gas Receiving
--Raw Water Treatment
—Cooling Water Tower
—Waste Water Treatment

—Steam Generation

Storage and Material Handling Facility |

—Phosphate Rock
—Sulfur
—Sulfuric Acid
~-Product

—Product Baagging

Auxiliary Facility ;
— Administration Building
—Maintenance Shop and Storage
—Others

V—18

195.5 TPD
572.0

2,000 kWh/h
5 MMSCFD
500 TPD
14,400
500 TPD
5 TPH

10,000 Ton
2,000
1,000

60,000

160 TPH

750 m?
1,000



it,W%ﬁﬁmﬁaﬁ%&ﬁﬂﬁxUﬁﬁu&mﬂo?@éo

Production and Consumption

Unit Product HBurly Daily
Production : S o o
—Granular Single Super 1.00 23.84 572.0
Phosphate, Bagged, Ton
Consumption :
-—Phosphate Rock, Ton 0.59 14.03 336.7
—Sulfur, Ton 0.12 2.75 66.0
—Electric Power, Ton 69.23 1,650.00 39.600.9
—Raw Water, Ton 4.40 105.00 2,017.8
—Natural Gas, MMBTU-LHV - - —
—TFertilizer Bag, 50 kg 20.20 281.46 11,554.7
Net, Sheet
—Catalysts and Chemicals, 0.28 5.55 157.3
USD-1983

FEFEEIIBIG LA TH O, RE L WRTIIEEML S 2 72 8 T B
Pei iz 3Ty s San Antonio Qeste (PS-2), # %1112 Bahia Blanca (PS-3) »58L TE2, A
T THEBI 50,000 m*TH 2, B DFH% Annex V-4 12750 7.

4) FEBRRITIGOEIRET (PF-4, TSP)
B EEIC E v BELY Y 7 AR ERLLEEES OKAESEBEREBE
W LGOS R 217450, AHEID Annex V-5 1R L7z,

U AT % FE 1R 100,000 TPY 20 Adu, Bi5h TSP £ 72,260 1 TPY Mig 3 2 TR ¥ E

Fab A7 FELTI9N.5TPDRE/INERE 77 > b, POHEN., 81.9TPD R 75 &
P L33 TPD ENOTEMEEAIK 7S v FALETHE, EERIMIIROBEITHS,

V—19



Process Plant |

—Sulfuric Acid 191.5 TPD
—Phosphoric Acid as P.0s 81.9
—Triple Super Phosphate 243.3

Utility Plant |

—Electric Power Receiving 2,000 kWh/h
—Natural Gas Receiving 5 MMSCFD
—Raw Water Treatment 2,000 TPD
—Cooling Water Tower 14,400

—Waste Water Treatment 1,000 TPD
—Steam Generation 5 TPH

Storage and Material Handling Facility :

—Phosphate Rock 10,000 Ton
—Sulfur 2,000
—Sulfuric Acid 1,000
—Product 26,000
—Product Bagging 70 TPH

Auxiliary Facility

— Administration Building 1,000 m®
—Maintenance Shop and Storage 2.400
—Qthers —

V20



For, WACRMHR R WA RN G LTS ROmY Th 2,

Production and Consumption

Unit Product  Hourly Dhaily
Production ;
—Granular Triple Super 1.00 10.14 243.3
Phosphate, Bagged. Ton
Consumption .
Phosphate Rock, Ton 1 38 14.03 336.7
- Sulfur, Ton 0.26 2 64 63.3
—Electric Power, kWh 139.74 1,416.66 37.000 0
-Raw Water, Ton 6.37 64.58 1.550.0
Fertilizer Bay, 50 kg 20.20 204 .78 4,914 7
Net, Sheet
-Catalysts and Chemicals, UJSD 0.27 2 73 65.5

PEREHESELO L EARS LY BN LRSS THRERY (TORE) BH57:0,
HEGHbE B RURMER 41O ST 5 2 Sierra Grande (PS 1) BN TH 3, LISOME
WHET R IE 97,500 M2 TH D,

5) WE—T7E=LATHOBERE (PF-5, MAR)
RS RE T L 0B B s AR L RBELE, BEBXUTLEST
hHIRER R R A 2581 TIOBESEFvira o, KEELD Annex V- 61ZR LT,

BT & 1 100,000 TPY 17 Ad, %55 MAP % 7,408 6 TPY &7 52 LRI EE
oA 7T ML T0TTPDEEDOERE T > . PO B2 1153 TPD OERE7 5 >~
b1 £7F234.8 TPD fE ookdktefs - Lo I TH 2, TEMBERM 2RISR
,a—o
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Process Plant ;
—Sulfuric Acid
—Phosphoric Acid

—Monoammonium Phosphate

Utility Plant ;
—Electric Power Receiving
—Natural Gas Receiving
—Raw Water Treatment
—Cooling Water Tower
—Waste Water Treatment

—Steam Generation

Storage and Material Handling Facility ;
—Liquid Ammonia
—Phosphate Rock
—Sulfur
-—Sulfuric Acid
—Phosphoric Acid, P,0s
--Product
—Product Bagging

Auxiliary Facility ;
— Administration Building
~~Maintenance Shop and Storage

—Qthers

V=22

269.7 TPD
115.3
234.8

2,000 kWh/h
5 MMSCED
3,000 TPD
19,200
3,000 TPD
5 TPH

2,000 Ton
10,000
3,000
19,200
600
14,000
65 TPH

1,000 m?
2,400



F 7o, NRERMHRIOC LB LTS L UBB I ROE0 Th 2,

Production and Consumpuon

Unit Product Hour]y Daily
Production ; o
—Granular Monoammonium 1.00 10.16 243.8
Phosphate, Bagged, 1on
Consurption .
—Phosphate Rock, Ton 1.84 14.03 336.7
—Liquid Ammonia, Ton 0.13 1.30 31.2
—Sulfur, Ton 0.37 3.76 90.2
—Electric Power, kWh 180.49 1,833.46  44,003.0
-~ Raw Water, Ton 6.60 67.08 1,609.0
—Fertilizer Bag, 50 kg 20.20 205.20 4,827.7
Net, Sheet
—{atalysts and Chemicals, 0.386 3.92 94.0
USD-1983

FEGEE G, MATET L E27T B L NEARETH S, FEHERBTRERESH
HHH, -FEARERLE L, BB T 27 0EBEERE 2o TN Sierra
Grande (PS-1). San Antonio Oeste (PS-2) # £ 7f Bahia Blanca (PS-3) DwwFhd
PR K &R E R 0, Lzl TGO R I 4317 (214 Banhia Blanca & Tigii e L 72,
L350 A BRI RUE 97,500 m* TH 5.

IR E ARG 208 &, &R0 Base Project Cost (BPC-1983) (1 USD 46.44
MM 28U, TSRS M TR REEN L0 30 7B, 3 /- BEEEMBEC6 v HE
Pz, WO Annex V-6LI1L 72,

6) FEEB{LREEE TSRSt (PF-6. NP/CAN)
WA LmEE AR L D Do AL BT s T A (ER L 2 EER LR AR R 8 B AS R % Ak

W THOBE S A a0, ARG Annex V-T2 R0 72,

B4 4 450 100,000 TPY & X AT > =7 2 5 90,882 TPY Z0 A,
it} 163,676.7 TPY ﬂ)ﬁi—aﬁff{tr:kll?jﬂ (NP) 5 X UF4ERT 139,708.8 TPY DEIERHEET £ =7 A

V-—23



Hn s (CAN) RELET A THIIX, FEFu LA 7F & LT 1511 TPD O RE 4 A [
W73 > b.534.0 TPD OREE 7 F > 1.551.1 TPD OWR{LRIBE7F > b 8 X UF 4704 TPD
OWEET 22T h HNYTALATI Y IBLETHY., TEFEDMHEIROED TH 5,

Process Plant ;

—Carbon Dioxide Recovery 115.1TPD
—Nitric Acid 534.0
—Nitrophosphate 551.1
—Calcium Ammonium Nitrate 470.4

Utility Plant .

~—Electric Power Receiving oMW
—Natural Gas Receiving 5 MMSCFD
—Raw Water Treatment 6,000 TPD
—Water Polisher 2,000
—Cooling Water Tower 7,000 TPH
—Steam Generation 45

—Waste Water Treatment 6,000 TPD

Storage and Material Handling Facility ;

—Phoosphate Rock 10,000 Ton
—Product-NP and CAN 105,000
—Product Bagging 280 TPH
—Ammonia, Port Area 10,000 Ton
, Plant Site 1,000
—Nitric Acid 9,000

Auxiliary Facility

—Administration Building 1,000 m?
—Maintenance Shop and Storage 2,500
—Others —

V—24



-"‘J L

DBMROBFEN LIRS X CREROME Y Th 3,

Productlon and Consumptmn

Umt Pmduct Hourly Daily
Production
—Nitrophosphate, Ton 0 5395 22.96 551.1
—-Calcium Ammonium 0.4605 19.60 470.4
Nitrate, Ton
—Calcium Carbonate, Ton (0.0947) (4. 03) (96 7
Average (23.19-11.22-0.0). 1.00 12,56 1,021.5
Bagged, Ton
Consumption .
—Natural Gas, MMBTU-LHV 2.73 116.20 2,788.8
- Liquid Ammonia, Ton 0.30 12.75 306.0
—Phosphate Rock, Ton 0.33 14.03 336 7
(PO 35.65 %)
—Catalystst and Chemicals, 0.78 33.38 801.0
USD-1963
—Diatomaceous Earth, Ton 0.0047 0.20 4.8
—Silica, Ton 0.002 0.09 2.1
—Coating, Ton 0. 0002 0.01 0.2
—Monoethanol Ammone, Ton 0.000086 0.003 0.08
—Raw Water, Ton 5.474 232.98 5,591.5
—Electric Power, kWh 174.13 7,411.00 177.864.0
—Fertilizer Bag, 20.20 859.70 20,632.8
50 kg Net. Sheet
FHRBHIEET L@ ARET > A0 JEE EEETEFLOCEEEN TS0 T,

THIWHIE Sierra Grande (PS-1). & 5121 San Antonio Oeste (PS-2) X b IEEHEH
123fivs Bahia Blanca (PS- 3) #RFHITH 5, LHITURERUL 135,000m* TH 5, BEERE
O FEMNE Annex V- TS L 72,

V—25



(7) FEER{CRBCEI TGO EERET (PF-7. NP/CAN)
R SEERER I L DB N BEE Y Y A R HE U - BB E R G SR BRI A T
LGOI SHRT 217400, FMEHO Amnex V-8 IZRL 72,

[RHFHIE % 42/ 100,000 TPY 2 A, BIFFE L TRELWET =7, Wk, RER
FARFERA AL DBEE L., RIKHIC R 163,676.7 TPY OTERER{LRIEE (NP) 3 & UMEH
139,708.8 TPY OEIEWMEE 7 > &=V A # N7 A (CAN) #85ET2 Tz, FE ot
A7ZbELT33.0TPDO7 »E=F 75> b+, 534.0 TPD OFEEE7Z ~ b, 551.1 TPD
OFEBRILRIER 77 > b B E U 470.4 TPD OFEB 7 Y E =T A ANV I LT TV FHBBHEBET
Ho, FERMIROMY TH 3,

Process Plant ;

V—26

—Ammonia 303.0 TPD
—Nitric Acid 534.0
—Nitrophosphate 551.1
~Calcium Ammonium Nitrate 470.4
Utility Plant ;
—Electric Power Receiving 20 MW
—Natural Gas Receiving 20 MMSCFD
—Raw Water Treatment 10,000 TPD
—Water Polisher 3,000
—Cooling Water Tower 9,000 TPH
—~Steam Generation 20
—Waste Water Treatmest 10,000 TPD
Storage and Material Handling Facility :
—Phosphate Rock 10,000 Ton
—Product-NP and CAN 105,000
—Product Bagging 280 TPH
—Ammonia 3,000 Ton
~-Nitric Acid 9,000



Auxiliary Facility ;

—Administration Building 1,000 m?
~~Maintenance Shop and Storage 2,500
—Others —

ZORURTHEM Y 2 L AR OEY TH 2,

Production and Consumption

Unit Product Hourly  Daily
Production ;

—Nitrophosphate, 0.5395 22.96 551.1
Bagged, Ton

—Calcium Ammonium Nitrate, 0.4605 19.60 470.4
Bagged, Ton

--Calcium Carbonate, (0.0047) (4.03) (96.7)
Bulk, Ton T - T

Average (23.19-11.22-0.0), 1.00 42.56 1021.5
Bagged, Ton

Consumption ;

—Natural Gas, MMBTU-LHV 4.81 417.72 10.025.9

—Phosphate Rock 0.33 12.47 336.7
(P,0: 35.65 %}, Ton

~-Catalystst and Chemicals . 1 303 55.47 1,331.3
USI>-1963

—Diatomaceous Earth , Ton 0.005 0.20 4.8

—Silica , Ton 0.002 .09 2.1

—Coating Qil , Ton (.0002 0.01 0.2

—Raw Water, Ton 7.058 300.40 7.210.1

—Electric Power, kWh 419.71 17,863.00 428,737.1

—Feritilizer Bag, 20.20 859.71  20,634.3

50 kg Net. Sheet

V=27



FERMEHEBEERRTATHY, FREBKTEE L ERFMSH 0 TR
Sierra Grande(PS-1) & D San Antonio Oeste (PS-2) iz Bahfa Blance(PS- 3 ) 4%
WTH2H, RFBETRRARYT AERESL O TSan Antonio Oeste(PS-2) & Bahia
Blanca (PS- 3) D T HILIIA RAA A OifEE b & THBEAMTETLVHET 5, T
Wbt 135,000 m® TH 3,

TR BT ARSI 440 5, RHERICET 2 Base Project Cost (BPC-1983) i

USDI80.63 MM Td %5, BT TSR L D 30 7 A, /- mEEERKE T 36
rBThHs, BeRTOHEMIE Annex V-8 IZR T,
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$58 TITHEMTEMER & BIEEME & CBEIDE T
MBEEOBRNRE

5.1 DHERTEHLBEIEHNABROEE
4*%1‘&?&&:@ HIPASAM. Sierra Grande, Rio Negro O ARG IR L VLS W3 E
(%f¢= Non Magnetic Tails) # Bkl L THEN 2955 2 5B ERGTS (PC-D) Bk
e @%ﬂ&f¢H§HtT%%&MHT%(m71;0PF7)@21&% D THEHE O
AEFEITR L, FOMBANS L URIKSE%T2) 2L TH b,

202 THDMFTEME 20T, AR, W% Y o8& L b Sierra Grande (PS

1), San Antonio Oeste (PS-1) i X UF Bahia Blanca (PS-3) @ 3 TiBRZFEH L v i
WUHA KD D 2 245, BEEERBRI DL TR AREREVET 4 S8BHL LS
WREEEIR T 30 T 7 RO HEEE THEHE (PF-1 & 0 PF-T) OB&5&t 2174 > 1

Lot THGHE O DA o0 TR, s X RIS S AERCOLTHE
L 63 HIMID TR ETMAIH 5  £12722 ({PC) (PS) x3X (PF) (PS) x3XT), L L 48
S EREE AT IR T35 IS D T AR O R IR S WA DB X 0 Sierra
Giande(PS-DEISHZH U 710, L7zas~ THE THNE IR 21 FL(PC) (PS-1) x (PF) (PS)
3x7) L HOBERTHELFERT LT Lo,

TEOHE Tl 48R T 2 D GEHEOM SR B L FHEFHBOBERTHmT 5 2 &
THDH, SEFERNRT 2 S ERBENC L) FHESEIR)A[§ETH

FHABERO B £ L TR T H 2 IEROBERHIB £ TOWRICET 2 EL i
UL, RIS D B, R UAOESHEEEICE T 5 2R s L UG OIRR &
L CHHFMEZ M 2 BHTH S

IREMGREEI LTI T A £ > 7 4 2 HREOREEEOMBFEEEPLEERDE Z
EAPET RS A, F oW1 Bahia Blanca 128 L TUS LRET S 2 EAHK
2o FRMSSFIzOLTE HIEIING X A TU L ERER L ORBEB LT A E L T
¢ AINEOUSHETH S IRAM LOEETE .

PSS TALAH ) PR R R & 30T 28 TGRS TE RO BIR » B iD Rt R
OERE {2 EEMoshaddas L,
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(1) B, BIRKS L URROYREELLE

SMEAERGE I T ARG D R EM A L, DHERTEMC X AR, 3
e X U O S & S TR 1.0 Ton 2 % Ton-km/Ton %Ki 155 H
% Table V-7 IR L7ze COHBEIRERRAZACD2LTRERE SN TLRLA, THTFEMC
X DRBH AMAELIER T 2 0TI DR RM BT CEH TRE T 5, —ATE OB
BB IS IR B E OB R R R T I RIE R &,

VIR O FBE Table V-TISRL TH 3 45, T & D THASRFEMIHRD—D D HEHEC
Bh, FOEEL T HEUSECFEES L TSR TFEREORREROYEHE 2R

&

SITE ALTERNATIVES CONPARISON

Phosphate Site Reduction of

Fertiliger Selection Ton-km/Ton. %
PF-1. GGPR PS-3. Bahia Blanca 4.3
PF-2. FMP PS-3. Bahia Blanca 37.4
PF-3. S5P PS-3. Bahia Blanca 42.8
PF-4, TSP PS-1. Sierra Grande 23.0
PF-5, MAP PS-2, San Antonio Oeste 20.1
PF-6. NP/CAN PS-3. Bahifa Blanca 72.3
PF-7, NP/CAN PS-3. Bahia Blanca 72.3

Table V-7 & D BREFOR T3 13 AERIRS B MC#8E L TVv» 2 Bahia Blanca o3 — i MY T
H 5, %Iz PF-6 8 L U PF-7 D NP/CAN #EDFEFFITH 5, Lo-L TSP RESDHEIE
Sierra Grande (CPS-1) Z7: MAP #5ED#HE 1} San Antonio Oeste (PS-2) 25Z X b ¢
THAPETH %, GGPR P TIHILHMOEIENTH %7 GGPR BhLE O &1 5
FEBEITIBOBHRTEMD Sierra Grande (PS-1) WA TH2RET2008F LY
s,

2) HEAEE S B

BEEIESE RSB L CLGOMESENc T TROUMREROMESE 2Rk L
Table V-8 iC R U7z, BB 7 ¥y 7 4 EMEOEEHRICED & 1L Ty 2 R R At
HEFE LT, 7Y T 4 yEMEOREIE IRAM KESEESATWEH, FMPR7ZLET

vV—30



CHRETHIERE L TARSATE ST, £/ 2 OREFHIRE LA S R TRl D
BT dH % Thosam slag 1238 415 Citric Acid Soluble POy SMFHEASEH 5 112 L{FE
L.

20 Table & D 7V ¥ > 7 4 W ERGEBEC ST 2881k PF-2, FMP B & U PF-6,
-7, NP/CAN OBBIEETH D @IZENT 5 c ¥ sh 2 Dk PF-5, MAP T4 5, PF-1,
GGPR & Formic Acid Soluble P,Os48& { . PF-3, SSP & X tF PF-4, TSP 12 Total P,0s
HHUE L DEOMLT L Water Soluble PO 1315 ¢ . AL B 456.3%B L1 73.8
%THb, £72SSP B LU TSP I3 & & T HERSIIE & 50, PF-5, MAP (220 TEAHHY
IO SBIEOHRETIC & D ENREME L TERMMER TR R &n 2, L L Water Sol-
uble P,0: 3 & Uf Water Soluble N & 12— MPP X DB 2 L nHIET R ETH 5,

T2 Table V-91213 Zau & SHEANE THEHEIC D W € TIBREE Pl & CEEH PO
EH L UAHREHO BELR (TPD). &R (TPY) i USIEHESOSERZHEELT
T O A

(3) BEHCHARERES L URR

PHEIERULEHE S L U TR0 EEEEtC B T 2 R REE O R s L U ME AL %
Table V-10 1ZR L7z, i1k DBESm i FP- 3, SSP, PF~4 ., TSP 5 &£ U PF-5, MAP
WD L O RBARN ELE L L, $I MAP S50 7201213 FH# 27,000 TPY D#@A
Ldo

%7, PF- 2, FMP i3 Cordoba BEDEMEZEIFM L L THAZLE L LevHlzmssH 5,

PF-5. MAP, PF- 6, NP/CAN B0 HICZMATERT > E=7 2 LE 2 L, KIZ PF
- 6. NP/CAN #L&ED 72 11T M 91,000 TPY DEIA L 25,

PF- 7. NP/CAN $ $iAREELEL L AL I EATLETH B,

) BERCEHUE R ORE
BRI SR 7 Bic D 2 WGEREER D L USSR 21TV, T E > T 1 VAT
EORENEROMUST. BEs L DEoSHER v EEE L. RLBELEHAER 2R
s LB LFnE TS (PC-1. PR, PS-1) r4EeiL 145 (PF. PS-3) Oft& THETEIZ D
WG # TR k& LT
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Table V-11 { #HAFFMER28B L TRL 72, HEOFMIEHZIROMD TH 2 |

—EERFEO MG & RIS AT BT 5 4 KA
—FREE R

— 55 S E R

— R R AR RO AEE

— YD PE

—HROTGTOHRTEE

— LRI EETE D BB IL R HEMT ~ O8I

—~ TR

s OFfiEEEE & D PF-5, MAP & PF-6., NP/CAN 0 2 ({ERE2HINL. HETH
EOESERI LT, HHOMBAN 2TRORREERRILET S,

E{!

I>WPF-2, FMPE7n¥ > 7 4 v EMNEO L pH BEEMMESS I L E2EFEL .
Fley, ERE 2 8GR EoME SR R W T AE Y T 4 YEEOE IR & &
DB nE L, BAFMIEB L Ui, £/ PF-6, NP/CAN BT V¥ > 7 4 VHHIET
REBBELRAY ARESH LI bbb s FREOBRET v E=-T7TOWMABLETHII L %
El L. BATHHIB L L,

F F- BEEAR R T2 i3 San Antonio Oeste (PS-2) & 5\ i3 Bahfa Blanca (PS-3) ©
WE L DRI LAY, WEHEOKE ARSI RAY A g L WO TOEAEN
T#Hb, I I TifBahia Blanca (PS-3) i Tf{F&¢, METHRHOBICRBY AMmEEED
THR LBRELERILET S,

5.2 BHRBERIGE L UBRBICH TEH A B oBERET
TiHEARTERMORIRS L BRI ESREC T o MR L 0, RERBRTSE
BRI TS O EEEIT 2 Cases KIRET 2 Z eSS TH 5 LA i,

2D 2 Cases ic 2 TEAMIC Figure V-4 LR L, T4 b b Case Iid Sierra Grande
(PS-1) srsthchesi s 18 (PC-1. PR) & CHEE 100,000 TPY omgia®£EL. i
ERAH%IC L D Bahia Blanca (PS-3) siboBEfsIER T4 (PF-5. MAP) %D, Bk
—~7 E= 7 LOHREET2,409 TPY OB TEE T 2 b OTRARE L L TRHAREKT >~
E-TBIURBEEHT S,
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Case 113 Sierra Grande (PS 1) S(HUTHES 1457 12335 (PC 1. PR) 2 CHE 100,000 TPY
OB &/ EREL . SRR & U Bahia Blanca (PS 3) YHhookmsidt 128 (PF
7. NP/CANVIZRED | WL X URIR 7 v & = v 4 b o 2 H41E0E 303,386 TPY
DHURTL T 2L DT, WM E L TRRT R 4%+ 5,

CASHEG TRANIOBLR IS VRION 4 S5 LU Amex VAL LOEHTIT 2
LI HRLZOTIE SO A S 5,

(1) BE—7E= AR THEONSSRE

TAEOHIES 253 Annex V-1 45 L Annex V-6 I2: L 700 = Ol THIO 0
S ¥ MREUE Table V-12 1057 £ 3 02 AT517 ROMAE LSy 72, VT Bgd
& Table V-13 15 & 12 BPC-1983 T USD 80.00 MM, % 7: Li34# & ikt Figure V
SBAART T THIERE T 30 7 H. MRS T 36 A EET 5,

(2) HHEMEREH TISSEOBERE

TOHEMEELEHEHE Annex V-1 5 & U Annex V-8 iR L #z. O TO G ED
ML A Table V- ICRT LI CLATEHI HORRAEET S, TERENETEE
‘Table V-15 iZR&F & 5 i BPC-1983 T USD 214.28 MM, & 7zl T3 2% 5181 Figure V-
G lomd £ S I T 2 T 30 7 B f s 36 r A2 5T 2,
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Table V-2

BRIEF DESIGN CONDITIONS FOR PHOSPHATE ROCK CONCENTRATION
AND PHOSPHATE FERTILIZER PLANT, ARGENTINE

Project Site Alternatives

PS-1 PS=-2 P5-3
Sierra Grande, San Antonio Oeste, Bahia Blanca,
Rio Hegro Rio Negre Buenos Aires

Location

Longitude, West/
Latitude, South

Height, Meter above
Sea Level

Climatic Conditions

Temperature, °C
- Maximum
- Minimum

Humidity, %
{Temperature, °C}

Rainfall, mm
- Daily Maximum

Wind Velocity, km/hour
{birection)

Atmospheric Pressure,
ata

Soil Conditions
Bearing Capacity,
Ton/m

Seismic Coefficient
(Zone, Magnitude)

Utility Supply Condi-~
tions

Raw Water
- Analysis, ppm

Total Hardness, CaCO3

504,
cl,
pH

- Source

- Supply Location

Electric Power

- Conditions
- Source
- Supply Location

Natural Gas

- Heating Value,
Cal/Nm3, LEV/HHV

- Pressure, ata

- Source

- Supply Location

65°20'/41°30"

268.0

42.0
{-110.0

75.0
{30.0)

60.0

120.0
(swW)

0.968
(+)0.003

20.0

0.013
(VI, Minor}

125.0
88.0

Arroyo de los
Berros, AIrroyo
de la Ventana

Battery Limit

132 XV, 50 Hz

3 Phase, 3 Wire
Aye

Battery Limit

9,012/9,%70
25.0
Gas del Estado
Battery Limit

64°45'/40°45"

10.0

42.0
{-)10.0

75.¢
{(30.0)

60.0
120.0
{NWW)

0.999
(+}0.003

15.0
{Estimate)

0.013
{(VI, Minor}

118.0
18.0

23.0
7.5

Canal Pomona
from Rio Negro

Battery Limit

132 KV, SO Hz

3 phase, 3 Wire
Aye

Battery Limit

9,012/9,970
25.0
Gas del Estado
Battery Limit

62°15'/3B°45*

10.0

42.0
(-110.0

75.0
(30.0)

60.0

120.0
(NHE}

1.001
(+)0.003

15.0
{(Estimate)

0.013
(VI, Hinor)

Pipeline from
Ric Colorada

Battery Limit

132 XV, 50 Hz

3 Phase, 3 Wire
Beba

Rattery Limit

9,012/9,990
25,0
Gas del Estado
Battery Limit
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Table V-3 RAW MATERIAL CONDITIQONS FOR PHOSPHATE ROCK
CONCENTRATION PLANT

1. Source: HNon-Magnetic Tails from Magnetic Separator
{Between 828/9 to 850) at Ircn Ore
Concentration Plant, HIPASAM, Siezrra Grande,

Rio Negro, Argentine

2. Specification:

- Analysis, Dry Weignt

Fe 27.53%
Fe (II) 13.78
Fa (III) 13.75
K20 0.67
Nay0 0.23
MgQ 1.14
Cao 3.93
Alz03 14.23
P 3.09
P20g (7.08)
510y 19.29
S 2.28
F 0.23
Cl 0.001
CO> 0.18

- Size Distribution
(=) 0.2 mm 5.0%
{(+) 0.1 15.0
(+) ©.05 35.0
(¢} 0.02 55.0
(+} 0.01 70.0
(£} 0.005 75.0
(+) 0.002 82.0
(-} 0.002 18.0

- Caonditions
Pragsure 1.0 ata
Taemperature 1g.0°¢C
Solid Ceontent 4,05
wWater Content 9¢.0
Spacific Gravity 1.03
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Table V-4 ANALYSIS OF PHOSPHATE ROCK EXTRACTED FROM TRON ORE CONCENTRATION

NON-MAGNETIC TAILS OF HIPASAM, STIERRA GRANDE, ARGENTINE

{1} CHEMICAL ANALYSIS

Equivalency

for 100g Sample

As Weight As Welght
glement Percent Oxide Percent
P 15.56% P20s 35.65%
C (Carbonate) 0.09 €O, 0.33
F 1.50 F 1.50
cl 0.01 cl 0.01
OH - QH (3.88)
8 (Total) - S and Oxides -
S (Sulfide} 0.48 s 0.48
S (Sulfate) - 5043 -
si 1.98 SiO2 4.24
Fe (Total) 5.80 Fe Oxides 7.67
Fe (1I) 4,36 Fel {5.61)
Fe (III) 1.44 Feg03 {2.08)
AL l.46 Aly03 2.06
Mn - Mo -
ca 3l.e86 cad 44.30
Mg 0.22 MgO 0.36
Ha 0.15 Naz0 0.20
K 0.07 K0 0.08
Others - Qthers -
Free Moisture 0.14 Free Moisture 0.14
Organics - Organics -
Ignition Less 1.68 Ignition Loss 1.68
Total 65.95 Sub-total 102.58

adjustment for F (-} 0.63

Total 01.95

(2) PHYSICAL PROPERTY
Color Gray
&i1ze Distribution (Tyler Mesh and Millimeter)

(+) 400 Mesh {0.0370 mm) 15.93%
(+3 468.4 (0.0316)} 18.4
{+) 677.8 (0.021%)} 36.1
(+) 993.3 {0.0149) 52.5
{+} 1,309.7 {0.0113) 64.5
(-} 1,309.7 {0.0113) 35.4
100.0
Density 3.27
Bulk bensity - Packed 1.67
- Loose 1.27
angle of Reponse 43.0°
Free Moisture of Pilter Cake, % 13.0
gpecific Surface Area, <n /9 2,770
{3} FERTILIZER PROPERTY Height
Percent
Total Py0g 35.65%
Nitric Acid Soluble P05 35.60
Hydrocholoric Acid Soluble P05 35.11
citric acid Soluble Pp0g 7.96
Porm:c aAcid Soluble P05 5.69
Ammonium Citrate Soluble {aV) P05 {(Heutral) 0.00
Water Soluble P30g 8.00

0.030

(=) 0.l41
{+)} 0.233
(+) (0.156)

{+) (0.077)
(+)} 0.182

(+) 1.580
(+)y 0.018
{+) 0.006
{(+) 0.002

-

-

(-} 2.001

{+} 2.001

{(+) 0.000

Solubility
Percent

100.0%
99.9
98.3
22.3
16.0

g.0
g.o

lotes: - Sample tails (Fe=27.353%, P205=7.08%) were taken on October 6, 1983 at HIPASAHM
and concentration test and analysis were made at NWIKKO Consulting and

Engineering Co. Ltd., Japan in January, 1984. Recovety of Py0g
55.5%. Fertilizer property was determined at Nissan Chem

Ltd,, Japan in March, 1984,

- Ignition loss is measured by heating at 900°C for 0.5 hours.
- Pree moisture is measured by heating at i05'c for 5.0 hours.

{oH) is estimated to Keep balanced equivalency.
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Table v-§
FRCM IRON ORE

FUSED MAGNESIUM PHOSPHATE ERODU

CTION TEST FOR PHOSPHATE ROCK EXTRACTED

CONCEN1RATION NON-MAGNETIC TAILS OF
HIPASAM, SIERRA GRANDE, ARGENTINE

(1) CHEMICAL ANALYSIS
Total PaQq
503
F
5102
Feqp04q
Alzﬁ3
Cad
MgQ
Ignition Loss
Grigqin

{2) PHYSICAL PROBERTY
Color

Bulk Density
Loose
Packed
Angle of Reponse
bBry
Wet
Size Distribution
+ l.0mm
+ 0.5, (
+ 0.1, ({ .
+ 0.01, | .
Solubility of Py0g
Total P30
Nitric Acid
Hydrochloric Acid
Citric Acid
Formic Acid
Ammonium Citrate (Neutral)
Water
Citric Acid Solubility
P05
Mg0
510,
Tetal Alkalinity
Holar Ratio, MgO/5107

-} L.0
=) 0.5
-} 0.1

{3) MATERIAL AND ENERGY BALANCE
Operating Condition
Phosphate Rock, Ton
Sepentine, Ton
Fused Magnesium Phosphate, Ton
Waste Water, m
Flue Gas, Nm3
Natural Gas, MMBTU-LHV
For Open Hearth Furnance
For Product Dryer
Electric Plwer, kWh
Industrial Water Circulation, m3
Industrial Water Makeup, m
Brick for Repair, Ton

Input Qutput
Raw Material Raw Material Product
Phosphate Rock Serpentine Fused Magnesium
—_—— Phosphate
35.65% 0.10% 20.61%
0.46 0.10 -
1.33 Q.05 0.79
4.24 3a.50 21.40
8.29 §.00 8.80
2.586 1.40 1.88
44.30 2.20 27,57
0.30 35.60 17.89
l.68 13.72 0.00
{Sierra Grande, {Calamuchita, -

Rio Negro} Cérodaba)

Dark Green Gray Dark Green
1,27 1.50 1.35
1.67 1.65 1.75

43.0° iz.0° 30.0°
50,0° 45.0" 45.0°
0.0 10.0% 15.0%
4.0 30.90 30.90
0.0 40.0 35.90
65.0 20.0 20.0
35.65¢% 0.101 20,683%
35.60 0.10 20,80
35.11 g.1q 20.30
7.96 0.00 20.30
5,69 0.00 9.27
0.00 0.0D 12,40
0.00 0.00 0.00
7.96% 0.00% 20.30%
Q.00 0.00 15,50
0.00 0.00 20.50
- - 54,00
- - L.28
- - 1,350°Cc for 0.05hr
0.580 - -
- ¢.488 -
- - 1,00
3.00; F=15 ppm
3,000; =50 ppm
5.67
{5.10}
{0.57)
130.0
40,0
4.0
9.01
0.02

Lime for Neutratization, Ton

Notes;

Small scale tests {Phosphate Rock:

Q.5

K.K., Japan in March, 1984,

kg/Batch) carried out at Hinode Kagaku

The raw material maixcure is jdeal for fused magnesium phosphate production at

open hearth furnace, the melting and quenching properties are qlmost 1dentical
:gethe actual opezaé:on at the commercial operation at Hinode Kagaku K.K.
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Table V-6 yEr PROCESS PHOSPHORIC ACID PRODUCTICN TEST FOR PHOSEHATE ROCK EXTRACTED
FROM IRON ORE CONCENTRATION NON-MAGNETIC TAILS OF
HIPASAM, SIERRA GRANDE, ARGENTINE (1)

Input Qutput
Raw Material Product By-Product
Phosphate Rock Phosphoric Acid Gypsum

{Filter Acid)

{1) CHEMICAL ANALYSIS

Total Pa0s 35.65% 30.00% 0.64%
H3PO04 (49.21) (41.41) (0.88)
Water Saluble P,0g 0.00 30.00 0.10
S03 - 4.08 45.40
F 1.50 0.63 0.43
$103 { é.24 0.25 2.74
Fe303 8.29 6.84 0.12
A1303 2.56 2.02 0.11
Ca0 44.30 0.08 3L.80
Kg0 0.30 0.24 0.02
Haz0 0.16 0.03 0.05
Koo 0.06 0.04 0.01

(2) PHYSICAL PROPERTY

Color Gray Fale Gray Hhite
Bulk Density 1.27 (Loosel 1.50 (25°*C) 1.30

1.67 (Packed) 1.48 (50) -

1.46 (75) -

Angle of Reponse 43.0° D.00" 60.0"
Viscosity, CP - 20.80 (25°C) -

- 9.80{50) -

- 5.50{75) -
Free Moisture 0.14% 43.77% 24.0%
Specifie Surface Rrea, cm?/g - - 2,770
Average Crystal Size, umn 0.028 - Q.20 x 0.03 x 0.01

(3} MATERIAL AND ENERGY BALANCE

=Phosphate Rock -Filter Acid ~Wet Gypsum
2.88 Ton 3.333 Ton 5.333 Ton
=S5ulfuric Acid (P05 -Waste Water
2.34 Ton 1.00 Ton} 0.15 md
{F 0.60%)
~Electric Power -Effluent Gas
B0.00 kWh 3,500 Hm3
~Stean (F 0.10 g/Nm3)
0.08 Ton
~Process Water
5.5 o
~Lime for Heutralization
0.02 Ton
Hotes: - Small scale tests (Phosphate Rock: 0.4 kg/Batch) by appliny hemihydrate-

dihydrate wet process phosphoric acid process were carried out at
MNissan Chemizal Industries, Ltd., Japan in March, 1984. Recovery of Pj0g
is expected 97.5%

-~ Decomposition by mixzed acid (P30g 301, 503 4.08%) at B5 to 95°C for 0.5
hours, hydration at 55 to 60°C for 7.5 hours by adding seed gypsum with solid
content at 30 to 32t and filteration at 50 to 55°C under {-) 0.392 ata vacuum
and two stage washings at 57 mn of cake thickness were applied.

{Filter rate: 5.0 Ton of P305/=¢-day).

- All Fe is expressed in terms of Fas03 as simplicity.
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Table V-7 PproJECT SITE ALTERNATIVES SELECTION FOR PHOSPHATE FERTILIZER PLANT
5Y RAW MATERIALS AND PRODUCT TRANSPORT REQUIREMENTS

(gnit: Ton-k/Ton cf Product Phosphate Fervilizer)

Phosphate Fergilizer -
Product Alternacives Project Site Altemmacives
[N PE=2 P5=)
Slazza Grands, San Antonlo Oaste, dahia Balnca,
Rio Negra R Ris Negro Buenos Alres
Tonnage Raw Materials Product’ ) Raw Materials Product’’  Raw Materials Frodugt )
{SADSEG5G) {5G-BR}) {SA0/5G=5A0) {SAD-BR) {BD/5G-B8) {BB=BB)
pr-1, Granolar Ground {Temston) Likmy (kz} {k=a} (ay tk=) Paat
Go2R Phosphate Rock
Aaw Hazerlals
= Phosphats Rock 0.9692 0.0 - 134.0 - 528.0 -
- Porassiux Chloride 0.0515 134.0 - 0.0 - 0.0 -
Product 1.0000 - 518.0 - 194.0 - 0.0
Ton=ra/Ton-Froducs 5349 523.9 T
Pe-2, Fused Magnesiu=
™mp rhosphate
Faw Haterlals
- Phosghate Rock 2.5917 0.0 - 134.0 - 528.9 -
~ Serpeacinel) 0.3C80 1,504.0 - 1.370.0 - 476.0 -
Froduct 1.0000 - 528.0 - 194.0 - q.0
Ton=kev/Tenerreducs 1,292.0 1,169.12 808.2
pr=3, Singla Super Phosphate
5
sap Raw Materials
- Fhosphate Rock 0.5886 Q.0 - 134.0 - $28.0 -
= Sulfur 0.1154 134.9 - 0.0 - ¢.0 -
Produce 1.000Q - .528.0 - 194.0 - 0.0
Ton-ia,/ Ton-Produce 543.5 472.9 110.8
Pr-dq, Triple Super Phosphats
TS2 Raw Materials
- Phosphate Rock 1.3839 £.0 - 134.0 - 528.0
- Sulfur 0.2602 134.0 - 0.0 - 0.0 -
Product 1.0000 - 528.0 - 394.0 - 0.0
Ten-ka/Ton-Froduct 562.9 579.4 730.7
PE-5, Honcaz=cniun Phoschate
MAP
Raw Materials
- Liguid Xcmoniall 0.127%x2.5 134.0 - 6.0 - 0.0 -
- Phosphate Rock 1.3637 0.0 - 4.0 - £28.0 -
- Sulfur 0.3638 134.0 - .0 - 0.0 -
roduct 1.0000 - 528.0 - 3gi.0 - 0.0
Ten=rm/Ton-Predysed] B20.2 577.4 7228
Pr-5, ¥icrophosphatesCaleium
Ne/CAH A—onfum Nittaze
Raw Materials
- Ligu:¢ asmonia ! 0.2996x2.5 134.0 - 9.0 - 9.0 -
- Phosphate Fock 0.3296 0.0 - 124.0 - 528.0 -
Produgt 1.coco - 5i8.0 - 394.0 - 0.0
Ten-=/Ton-froduct 628.4 418.2 174.D
PE=T, Nitrcphosphate/Callus
NP/CNT A-=onium Witrate
Raw Matecials
- Phosphate Rock 0.32%6 0.0 - 134.0 - £28.0 -
Producs 1.0000 - S0 - ___ 1.0 - ___ oo
578.0 438.2 1740

Ton==/Ten=-rroduct

hotes: 1l Serpencine i3 assumed to be supplied from Curcoda.
21 Ligquid a=cnla transport is weighted by 2.5 fictor dus to costly handling of high pressare ard

wmflasable licuad.
In case the PF-3, MA? project is splic into mo projects; the sulfuric and phospharic acid plants axe

located in P5-I and the cenoacmonivw phosprate plant only Is locazed in psS-l, PS-2 ar pS-}, the ton-kay
ton-produce for PS-1, PS-2 and P5-] are 620.4, 552.4 and 624.3, respectively, because 1.1811 ton of
Pnoszrorlic aced (Falg: 40.0%) will e transyorted Letween PS-1 to PS-2 or #5-1.

Thu aeigated average destination of phosbrate fertillizer consumprics is located in 4 lictle north-wvest
of Bzhia Blanca, therefore the product Lralsport rejuirezents are assumed upto Bahia flancs {or the sice

Svluction calculazion.

1

9
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Table V-12 ORGANIZATION AND PERSONNEL REQUIREMENTS

Feasibility Study: On the Establishment of a Phosphate Fertilizer plant. i

5 in the Argentine Republic
Project: Phosphate Rock Concentration Plant, and Phosphate Fertilizer Plant, pC-1/PE-5 i
Product: Monoammonium Phosphate {MAP), Bagged
Capacity: 72,409 TPY of MAP
Lecation: Sierra Grane, Rio Negro, and Bahia Blanca, Buencs Alres, Argentine

Hanaging General Senlor Supervisor Operator
Qzganization for the Project Dizector, lManager,  Engineer Fareman, ’ Worket, " soral
Director Manager and Officer Officer Secretary
1. Head Office and fegional Saleg Qffice
- Buenns Aires (6} ) 3) ) 14} (29)
2. Factory Head Office am Plant
Factory Complex
- Sierra Grande and B2hia Blanca {2) {29) {56) (127 {284) (499)
2.1 Factory Director's Office {2) {21 (4) GH 6} (24)
2.2 General Affair Department ()} 4) (14 {14) {21) 153)
- Acministration Section 0 1 2 2 3 8
- Personnel Section 0 0 2 2 3 7
- Financing/dccounting Section [ 1 2 2 3 3
~ Yousing and Welfare Sectiom 0 [ 2 2 3 7
- Security ard Health Section a 3 2 2 3 8
- [eagal Section 1 1] 2 2 3 7
- Purchase and Product Sales Section 1 1 2 2 3 7
2.3 Preduction Department {0} (3] {6} {(30) (108) (150)
~ Phosphate Reck Concentration Plant 1} 3 3 15 64 B85
- Monocammondirs Phosphate Fercilizer Plant 0 3 3 15 44 65
2.4 Utillicy bDepartient [[)) {4} [3) {22} {40) (71}
- Sierra Grarde [] 1 2 1a 15 29
- Bahia Blanca a 3 3 12 24 42
2.5 Maintenance and Inspection Department (0) {5} (i1 {28} (23) (L]
« Majptenance Managenent 1] 1 2 3 3 16
- Mechanical Sectien 0 1 2 6 ] 16
- Electrical Section 0 1 2 6 6 9
- Instrimental Sectlen 0 1 2 5 5 19
~ ¢1vi]l Construction Section 0 ] L 2 3 9
~ Inventocy Section 0 1 2 4 3 15
2.6 Product Handling Departhent [0H] {3 {6) (33 {44) (62)
-~ Sierra Grarde 0 1 1 ) 54 20
- Eania Blanca 0 2 ] 5 30 42
2,7 Technical and Development Department {0} {5} {10) {18} (35) (68)
- production Management 0 2 2 4 4 12
- pevelepment and Engineering Secticn 0 2 2 4 4 11
- Analytical Laboratory h] 1 2 4 20 2
- Training Section 0 1 2 k] 3 9
- Product Sales Segvices 9 1 2 3 2 e
3. Tatal Personnel for the Prolect ] 3L 59 131 288 517

Hotes: 1) additional contrace laborezs for phosphate tock loading and transportation, and preduct bagging and

loading is assuted.

additional mainterance sSupervisor ard labor are contracted

nance work for 35 days
4 Duclng annual ealate I ! ';e:; 750, Total: 295 persons) whase costs are included in

(vendor specialist; 18, Inspectat; 27, Lamo
maintenance cast for fimancial analysis.
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Table Vv-13 PROJECT INVESTMENT COST ESTIMATE

Feasibility Study: On the Establishment of a Phosphate Fertilizer Plant in Acgentine Republic
Project: Phosphate Rock Concentration Plant ana Phosphate PFertilizer, PC~1/PP-5

Product: Monoammonium Phosphate (MAP), Bagged

Capacity: 72,409 TPY of MAP

Loccation: Sierra Granae, Rio Negro and BEahia Blanca, Buenos Alres, Argentine

Project Investment Cost Estimate (UUSD, HMillion)

Fareign Local
Currency Currency Total
Component Component
1. Land Acgulsition D.00 1.18 1.18
2, Site Preparation 0.00 0.70 0.70
3. Plant Direct Cost 25.95 35,97 61.92
3,1 Equipment apd Materials, FOB 18.04 9,62 27.66
tl} Phosphate Rock Concenttation
Plant 4,10 4.09 4,19
(2) Monoammonium Phosphate
Fertilizer Plant 13.94 5.53 19.47
3,2 GSpare Parts, FOB 1.76 0,35 2.11
“ Catalysts and Chemicals, FORB 2.40 Q.40 2.80
3.4 Civil Materials, CIF 2.05 13,62 15.67
3.5 Construction and Erection Labor 1.70 11.98 13.68
4, Cconstruction and Erection Equipments 0.35 1.35 1.70
Freight, Insurance & Local Handling 3.76 1.32 5.08
1 Ocean Transport 3.31 0.00 3.31
5.2 Unlecading a2na lnlana Trapspdrt 0.00 0.82 0.82
5.3 fTax, buty, and Insurance 0.45 0.50 0.95
6. Indirect Field Expenses g.20 0.56 0.78
7. Engineering Sezvices 4.79 0,92 5.71
7.1 General Contractor's Fee 3.086 0.45 3.51
7.2 Supervision and Service Han 1.73 0.47 2,20
g, Project Management Services 2.15 0.87 3.02
B.1 Construction and Erection Advisor 1.80 0.57 2.37
8.2 Operation and Haintenance Advisor 0.35 0.30 0.65
9. Base Project Cost, BPC (Without Taxes} 37,20 42.89 80.09
-19E32
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Table V-14 ORGANIZATION AND PERSONNEL REQUIREMENTS

Feasibllity Study: On the Establishment of a Phosphate Fertilizer Plant in the Argentine Rapublic
project:  Phosphate Rock Concentraticn Plant, ana Phosphate Fertilizer Plant, PC-1/PF-7

Proauct:  Nitrophosphate ana Calcium Ammonium Nitrave (HP/CAH), Bagged

Capacity: 303,380 TPY of NP/CAN

Location: Sierra Grane, R1o Heqgro, and Bzhia Blanca, Buenos Alres, Argentine

Managirg General Senior Supervisor, Operator,
Organtzation for the Project Director,  Manager, Engineer Fereman, worker, Total
Director Manager and Officer Officer Secretary
1. Head Office and Regional Sales Qffice
- Buenos Alres (6} {2) 3) (4) 4 (19
2. Factory Head Otfice ana Plant
Factery Complex
- Sierra Grandge and Bahia Blanca {2) {33) (60} (147) {398} {640}
2.1 Factory Dacector's Offace {2) 123 {4) {8} 8} {24}
2.2 General Affair Department [€}] 14y {16} (16} (23 {59)
- pcminlstgaticn Section 0 1 2 2 3 8
~ Persunnel Section o] 0 2 2 3 7
- Fipancing/Accounting Section Q 1 2 2 3 g
- Housing and Welfare Section 0 0 4 2 3 7
- Security and Health Sectipn )] 1 2 2 3 8
= Leagal Section 1] 1 2 2 3 7
- purchage ana Product Sales Section 0 1) 4 4 5 14
2.3 Production Department {Q) (7} {8} (31} (132} (178)
- Phosphate Rock Concentraticn Plant o} 3 3 15 64 B9
- Nitrophesphate and Calciwa Plant 0 H 5 15 [1:] 53
Ammonlimm Nitrate
2.4 Utility Department (o) {4} (6} {26) {48} (84)
- Sierra Granae ] 1 2 10 16 2%
- Bahia Blanca Q 3 4 16 32 55
2.5 Maintenance and Inspection Departhoent [{e)] %3} {11) {36} {46} {100}
- Maintenance Management 1] 2 2 5 5 14
- Mechanical Section Q 2 2 9 20 i3
- Electrical Section 0 1 2 g 10 22
-« Instrumental Sectien 0 1 2 5 5 13
- Civ1l Concsteuction Section 0 0 1 3 3 7
- Inventory Section 0 1 2 5 3 11
2.6 Proquct Hanaling Departrment o {4} 15) {12) (106} (127}
-~ Sterra Grance Q 1 1 i 14 20
- Bahia Blanca qQ 3 3 8 92 197
2.7 Technical and Development Department {0} (3) {10} (18) [35) (68}
= Production Managemenc 'j 2 2 4 4 12
- Develepment and Engingering Section 0 2 2 ) 4 11
- Analytical Laboratory 0 1 2 q 20 27
- Training Section 4 1 2 3 3 9
- product Sales Services 1} 0 2 3 4 ]
3. Total Persomnel for the Project B 35 683 1=1 402 659

Additional contract latorers for phosphate rock loading and transportation, and preduct bagging and
loading is assumed.

Notes: 1)

2)  During annual malntenance work for 1% days, additicnal malntenance SUPRIVISOr and labor are contracted
{Vendor specialist; 4B, Inspectors 62, Laborer; 550, Total; 660 persons) whose costs ace incluced 1n
raintenance cost for £imancial analysis.
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Table V=15 PROJECT INVESTMENT COST ESTIMATE

Feasibality Study: On the Establishment of a Phosphate Fertilizer Plant in Argentine Republic
Project: Phosphate Rock Concentration Plant and Phosphate Fertilizer, PC-1/PF-7

Product: MNitrophosphate and Calgcium Ammonium Nitrate (NP/CAN), Bagged

Capacity: 303,386 TPY of NP/CAN

Location: Sierra Grande, Rio Negro and Bahia Blanca, Buenos Alres, Argentine

Project Investment Cost Estimate {UsSD, Million}

Foreign Local
currency Currency Total
Component Component
1. Land Acguisition 0.00 1. 5 L.18
2. Site Preparatlion 0.00 0.%0 0,90
3. Plant Direct Cost 77.351 83.65 161.16
3.1 Equipment and Materials, FQB 58.22 22.405 80,27
{1) Phosphate Rock Concentration
Plant 4.10 4.09 8.15
{2) Nitrophosphate and Calcium
Ammonium Nitrate Plant 54.12 17.96 72.08
3.2 Spare Parts, FOB 4.7¢4 0.35 5,09
3.3 Catalysts and Chemicals, FOB 3,60 0.40 4,00
3,4 Ciwi)l Materials, CIF 6.75 15.47 42,22
3.5 Construction and Erection Labor 4.20 25,38 29,58
4. Construction and Erection Equipments 1.40 4.50 5.90
5. Freight, Insurance & Local Handling 10.42 3.65 14.07
5.1 Ocean Transport 8.16 0.00 9.16
5.2 Unloading and Ipland Transport 0.00 2.39 2,39
5.3 Tax, Duty, and Insurance 1.26 1.26 2,52
B Indirect Field Expenses 0,35 1.55 1.90
7. Engineering Services 19.09 4.19 23,28
7.1 General Contractor's Fee 12.85 1.40 14,25
7.2 Supervision and Service Man 56.24 2.79 9,03
8. Project Management Services 3,83 1.59 5.52
8.1 Construction and Erection Advisor 2.75 g.e7 1.72
8.2 Operation and Maintenance Advisor 1.18 0,62 1,80
9. Base Project Cost, BPC {Without Taxes) 112.70 101.58 214,28
-1983

V-T-18



pobbeg ‘3jonpoad anzr1Tiacd oneydsoyg :

FY

-

EY

Fy

AdL 0°02L’8C SuOISOWTT [+
AdL prozL'eE auoysoutT [+
AdL 0°9LE7OET unsdfg Iy
AdL 0°LGT'L6 wnsdio €
AdL 0°0 ouoN ¢
AdL 00 auon [+
X4l 070 ouoy [
ROJLINTOY] IVIYILYY
ILSYH GHY LInaoYd-Ag

L{
"
]
.

T QR A

bpuexn valoss

bui133os

HO1LVI07 HOTIDHNI

YINYIg vNnov] © GNod NIV

AdL 98€°€0E
HYD/dN ! L-dd

Adl SBE'L0E
vsuefd eyyeg HYD/dN £9-ad

lg~5a | R4l 60F'ZL
d¥n $5-dd

ao AdL 09Z'2L
dSL !¥-.dd

d3890 OTUOZUY uEg Xdl wmﬁ.mw.n
t2-gd 455 if=~4d

X4l £66°891
dhd fZ~Jd

epuexy vaiets | Adh BLT'EOT
‘1~5d ‘ydobd f1~dd

-~

SIATIVHHILY

3L1s

SIATLYNEALTY LInd

-0dd OHY 5532304d

[posodoad)
LNV ¥3Z1T1LH34 FLIVHISOY

3% 00§ 001
yng

XdL zis'ize
H{TR) UOT3eIOTS

+Raq
yocu o3vydsoyq

3

opunIn ©IIDYG

Add 00067001
yooy ojeydsouyg

Coomer
opriysd P seg )
{0 138ou0g sed [eanien
r2oduy etuounny
jandur amzing
q1oduj RTUOUY
yaoday anging
1aodwuy angins
uqopIQ]
¢+ 1350U0g aujjucdiog
ageysang 1e00]
"yaoduy don
Addns SIVIYILYH HvY

SIVIHALY)| MV} ABYIN3WITddNG

opr3sd 19p 5T

HO[1¥207

HOT1IRQQUd

LNYTJ HOILVHLINIORO] NI0Y 3LVHISOH]

(poscdoad)

X4, 000°000°Z
iytng ‘onpoxd

3I871od 3310 HaIl
B R

Adl Q00'000'C
taxg pead

1g5PH 1eaniey
193eM MRy

qiY txomog dTa3DOTY
fgTEOTWIYD UOTIVIOTI

10dN] ABYLIH3NI1ING

lppueIy TIXITS

AdL 000°00S ‘€
81p uoal

HOY1¥307

i AdL TE3°1Z6  §
I — L Igyyey orlauboy-uoy
{sTeg ©oTlelOTd

epeIoTCl) ogo‘ooo’ HRYIG BIIOT AddL 000'000°Z

wiungdg RoTTa3230 woi] DyrRAJUSOUOD °r 9 s 23vAJUDOUOD DaD

831g uo3Il
HOJ1v¥3071 HOLLONQOHd |-—e HOTLVYI01 HO[L2NGoHd
{BuTaIsTRH) {butasixg}

LNV 9H1Z1137134 340 HOY]

INIINEDYY NI NOILONQJOHd 8BHZITILYAA HLVHASOHd ¥Od HWHHDOS MOTJA TIVHIAO

1HYTd HOTLVYINIONO) 3HQ HOY|

HO1T1ONaoyd

{huT35T%3)
ALITIIV] QHINLY 3UG HOu|

T-A 2anbTtg

v-F-1



Raw Materials Process Plant Product and By-Product

From PC-1, PR
Rock ——————0—p
Eg%%?gaggD oc Granular Ground Granular Ground,
Phosphate Rock ————»-GGPR
Granulation Binder ______ plant {0.U -~ 33.87(5.40) - 3.0]
-Potassium Chloride PO, FP.O
PF~1, GGPR 275 2°5
-374.5 TED

Figure V-2 (1) PROCESS SCHEME FOR PHOSPHATE FERTILIZER PRODUCTION
~ GRANULAR GROUND PHOSPHATE ROCK

Phosphate Fertilizer Project, Argentine
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EEE-EEEE££Ei§ EEEEEEE_ELQQE Product and By~-Product

From PC-1, PR
Phosphate R
_335?7 T?p e — | Fused Magnesium
Phosphate Plant y Fused Magnesium

Mg0, S107 Phosphate, FMP

Serpentine (0.0 -20.30-0.0]
PF-2, FMP -
C 9205
h -559.0 TPY

Natural Gas
as Fuel

Pigure V-2 (2) PROCESS SCHEME FOR PHOSPHATE FERTILIZER PRODUCTION
- FUSED MAGNESIUM PHOSPHATE

Phosphate Fertilizer Project, Argentine
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Raw Materials Brocess Plant Product and By-Product

PF-3, SSP
3 Sulfuric Acid
Sulfur > Plant
H3504
¥
- Single
From PC-1, ER Super fhosphate .., Single Super
Phosphate Rock =————M h
2336.7 TED ssp Phosphate, SSP
[0.0~12.57{1G.70) - 0.0]
T--P205 W~B,0

275
-572.0 TPD

Figure V-2 (3) PROCESS SHCEME FOR PHOSPHATE FERTILIZER PRODUCTION
- SINGLE SUPER PHOSPHATE

Phosphate Fertilizer Project, Argentine
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Raw Materials

Frocess Plant Product and By-Product
PF-4, TSP
s Steam
Sulfur P Sulfuric Acid
Plant
H,50,

From PC-1, PR
Phosphate Rock Phosphoric Acid

-336.7 TPD Plant
-h——ﬁ-—-—-¥' Gypsum
as By~Product

PZOS Solution

Phosphoric Acid
Cancentration +
Plant

?205 Solution

Triple Triple Super
Super Pnosphate p———————pPhospnate, TSP
Plant [0.C=-47.33(31.00) - 0.3}

T-P,0. W-P,0
TSP 275 275

-243.3 TPD

Figure V~2 (4) PROCESS SCHEME FOR PHOSPHATE FERTILIZER PRCDUCTION
- TRIPLE SUPERPHOSPHATE

Phophate Fertilizer Project, Artentine
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Raw Materaials

Process Plant

PF-5, MAP

Sulfur

From PC-1, PR

Phosphate Rock ————PF

-336.7 TPD

Liguid Ammonia ———"

Figure v-2(5)

NH3

Sulfuric Acid
Plant

Product and 8y-Product

Steam

H2504

Phosphoric aAcid
Plant

F 3

Gypsum as
By-Product

A

Po0g Solution

Phosphoric Acid
Concentration
Plant

P,0g Solution

Monoammonium
Phosphate Plant

MAP

——PMonoammonium

Phosphate, MAF
(10.20 - 45,91 - 0.0)

AV-PZOS

-243.8 TPD

PROCESS SCHEME FOR PHOSPHATE FERTILIZER PRODUCTION
-MONOAMMONIUM PHOSPHATES AND COMPOUND FERTILIZERS

Phosphace Fertilizer Project, Argentine
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Raw Materials

Liquid Ammonia

Process Plant

PF-6, NP/CAN

Product and By-Product

NH3

From PC-1, PR
Phosphate Raock

336.7 TPD

Nitrie acad
Plant

HNOB

7

Nitrophospnate
Plant,

NP

Ca(NO3);

NH4NO3

Calcium Ammonium
Nitrate Plant

CAN

€Oz, N3,

4

co,

Flue Gas

Carbon Dioxide
Recovery
Plant

Nitrophosphate ,NP
{20.80-20.80- 0.0}
=-551.1 TPD

Calcium Ammonium
Nitrate, CAN
(26.00-0,0-0.0)

-470.4 TPD

Figure V-2 (6) PRCCESS SCHEME FOR PHOSPHATE FERTILIZER PRODUCTION

- NITROPHOSPHATE FERTILIZERS

AMMONIA PURCHASES

Phosphate Fertilizer Project, Argentine




Raw Materials

Natural Gas

From PC-1, PR
Phosphate Rock
336.7 TPD

Figure V-2 {7)

—— e et

Process Plant

PF-7, NP/CAN

CHyg

Ammonia
Plant

Product and By-Product

caz

Nitric Acad
Plant

HNO4

—

Nitrophosphate
Plant,

NP

Ca({NOyly
- 4H0

NH4NO3

Calcium Ammonium
Nitrate Plant,

CAN

il
el

Phosphate Fertilizer Project, Argentine

PROCESS SCHEME FOR PHOSPHATE FERTILIZER PRODUCTION

~ MITROPHOSPHATE FERTILIZERS ... AMMONIA PRODUCTION

e Calcium Ammonium

Nitrophosphate, NP

(20.80 - 20.80-0.0)
Av-PZOS

-551.1 TPD

Nitrate, CaN
{26.00-0.0-0.0)

-470.4 TPD
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Process: Hemihydrate/Dihydrace Phosphoric Acid Process

Phosphate Rock: Extracted from Non-Magnetic Tails of
Iron Ore Concentration Plant, HIPASAM,
Sierra Grande, Rio Negro, Argentine

Phophoric Acid: P205; 30.0%, H2504; 5.0%,

P20g5 Recovery; 97.5%

Figure V-3 MICROSCOPIC PHOTOGRAPH OF BY-PRODUCT GYPSUM
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Figure v-4 PROPOSED INTEGRATED PRCJECTS FOR PHOSPHATE ROCK
CONCENTRATION PLANT AND PHOSPHATE FERTILIZER PLANT
IN ARGENTINE

Proposed Project Casel Proposed Project Case IT
pCc-1, PS-1/PF-5, PS-1 PG=1, PS=1/PF-7, PS-3
Existing Concentrated
Iron Qre Iron Ore Concen- Iron Ore
» tration Plant, »
3,000,000 TRY HIPASAM 2,000,000 TPY
PS-1l: Sierra Grande

Nan-Magnetic Tails
921,621 TPY

hJ

Proposed
Phosphate Rock Con-
centration Planc,
PC-1, PR
PS5-1: Sierra Grande

Phosphate Rock
100,000 TPY

b 4

Distance between PS-]1 and
pS=3 is 528 km

hd h 4

Ligquid p a Proposed
Ammonia ropose Natural| Nitrophosphate/
P:g“°?§ign;¥gnt Gas Caleium Ammonium
Sul fuy ggfs MAP > Nitrate Plant
pS-3: Sahia Blanca pr-7, NP/CAN
: PS-1: Bahia ®lanca
h 4 b d
Monoammonium Phosphate Mitrophogphate and
Fertilizer,{10.20-45.%31-0.0) Calcium Ammonium Nitrate
Bagged Fertilizer, {23.19-11.20-0.0)
Bagged
72,409 TPY 303,386 TPY
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B VI &
FEIBIORAEES S L CELEHE

B1E BEES

1.1 RAEESREOTENRR MY
AR 35 O TR S BRI A . A ORI B RHTI0 2 » 0 EEiHRAFR T
oMWY TH B,

1.1.1 & L ey

Sierra Grande (24517 2 BT 340 [35 1 & OF Bahia Blanca (< 57 % HREIEE L8 & O &%
aiva & 7ay 7 bE, HIPASAM tt G L > THERENLG LD LIRET 5, &
DR T, Sierra Grande #5 & Uf Buenos Aires (2 5 8B HATE L Ui 4 7414 b &
DG EATRMR IOV TR TRAEETHEAT I b0 L, HRSLELE L oh 80
ORSTEED >, AHEORERMIZ AN S,

1.1.2 EENGI;ER
TRERGRENR L DERAIT 2,
— 77 v MY B AR,
— 75 MEREDOBI. Fks L URSBAT A HGHESR
— R B & CIEE. B ORI,
—AREREERI Vv T



1.1.3 KR&ra—N
Figure V-5 5 & U V-6 1277 T BRHEETEISEHER & ¥ a— Ve, EHOFERBRIETEOE
DEET B,
F E £ i OB M Wi (A% H & !
—74—VEVF 4 « R F4 il 1983¢E5 B /1984 4F 6 A

—FHSIE, BFSEANe
AT, Y

18 1984 4 TH /19854 6 A

— AFLAERRE R 6 19854 7 H,/19854£ 12 B
—AML. FHE. B2 12 198641871986 12 A
—ESTH 36. 19874 1 H./1989 4 12 B
— R — 19904 1 H

1.1.4 ETEIREE
BOE IR TR L SRR TS OMEHE I oW T, HATETS & RV £ (T
ot @R EDED 2 D0 Case K OWTHESNE X CEETFBLTE S,
Case 1. BREmIE/ HEB—7 oy AlRSTY (PC-1/PF-5)
i) FEEESE D A, BEERERE
o, FiikBhEs
N, IRERBLER
=, $E—7 v ' v ABLEEM

i) BB : #Hm—7 =7 AJBE (MAP)

)iz H : BHEF RS T Sierra Grande o373 L, fhedBRiiiz
Bahfa Blanca iZ3#td 5,
Case Il . WERBHIR/ TERLRS L UHR7 2= v 400y 7 AEHTIY (PC-1
/PF-7)
1) FEEEERH . 4. BEEDBRERN
u, 7 vE=7HiERG
o, THERBGERRAN
. THER LR AT B
k., WET 'Y LA Ny T ARERIERAM

!



i) g : MR ERRAER (NP)
R 7 == AAh N34 (CAN)

IORTANE : WL 184 123513 Sierra Grande (o 37U . {123
Bahia Blanca i3 3,

1.1.5 BEsLUsiL—t
FEHERE AT 2 £ TORE. W%, L UREIL. 724 ) 2E%EBRE (USD) THE
T 5, FHHRMOMEEERR, USDL.00=5a8.044(1983 4 6 H 1 H{IiTE®) vihE L,
USD T#HTE¥ 2,

) EkREMy - i, 19835 A 27 Bitaky — b (T/T BUYING) TH3.

1.1.6 $MARRS L URBIRE

FHRENECHT 2 NEF IV RS FEOSRE. YHBESERBECES TS LR
&S, MABMOBERAR L SURHEERENSZ 6N 5, FEEIFZOWR L,
BlMAZU2ERNEL oML D EELALY, HERTRABETH S, -7, FHHE
KBWTIR, YRS EOEBEERSEZohiubOL LT, BEIAMHERTIZL
EL. BABEICoWTYH, BIT (19836 A 1 BNE) OMBREERT %,

1.1.7 TAHL—>ar-Lb—}

1) AgBASEEOIRAL— 3>

AERMHEEBOT ANV -y ay L~ FOEER, TAVA AR BLITERET YEOA
£OMEEWIEEEY ., 85 UCEETEEEIOHMBERAELEHD T -5 L 0. KOBDE
ELT, . COZAAL—arlb— MIKRFLEER—-RATH, F7od=7 MclT
AR AROMBHEE CHEA S LD,

iE ITAH V=¥ 3 -
1983 3.0%
1984 3.5

1985 3.5

1986 4.9
1987 5.0

1988 LARE 6.0

VI--3



P S & U a2

(BT : %)
i I B & SEHETHTIE 0 IEEWS
HEE W HEEDIG HEE Y fsaliiizr:d
1978 7.7 3.8 6.9 5.7
1979 11.3 3.6 9.2 11.9
1980 13.5 8.0 12.1 11.9
1981 10.4 4.9 9.8 6.3
1982 6.2 2.6 6.9 3.3
1983 3.0 2.0 5.0 3.0
#) (1)iH8E : IMF

(20 ¥ AFRN—R
(QEETRT YE  HE. BR, G, ZE, 7FVA, A5 V—, A+

2) REEEROIAHL—2 a2

BHEE - ADI AL L — a ¥ 2REFER—ATRRTNE, RAE LT, EERM
EEC - BT L3R TThHL, Thbb, RIBARX-A0HM L. EE@AR<—2A
OYEOEER, BHEHROYI LY, XRYTT > THgEshs 0 TH5, HFL. Bt
WER—ADLAA VL — ¥ a3 Y HEEEER—ADZA S v — 3 YEREEMC LE> T
ET, BEVITTASSBEEESHIC L - TGEENCITbh Tw3ETBL TR, BHECH
L— MMEENDH B Vv ARNICET ZEVTFRES T bk vz, —EEEIcEnsit 2
5 B THEORBE 2N EEREEZR U RS, BHERO FRRARRE 2 K
LT, BHBESOFEANTRETZ ZLick 3, LEOEBIC L D, BMEEMMiEO THL%:
EEARTITISE, ERMEETHOV - B RERMA 20, X, B2 X T
BROBTTESZMHI LENDH S,

BEE—HmTH 2. 7TLEYT 4 YENETREMGH 2> Tw s, IR
Ei3, MREEEEDEARET3.88 /4 —t > ME (BE 20 £HTY) KBE R, KEDR
%20 MO MBEDHFE LHRZ 6.21 85— >~ b Thote 2 k2, S8 27 EMI2
70y 7 b ORI EEC CEBRMROFE AR, KFAVR-ATE5/¢—E>
BELEELTRVLEAS, ERHERFC O LTE, SN EREROTERIL £ KL
T, WEERRPZVEOLVRVCHLShTHRICHER L. 2~3E%hL VR LR CIET
BEMEL, TEDEVEEL .



G TAAV=vard

1983 (3.0
1984 4.0
1985 4.0
1986 5.0
1987 6.0
1988 LARE 7.0

* 1983 EAE DR

B F7L—4%—
KECBIEBEOTF7v—9 —0OHEBII TROEY THS,

4E F7V—4— £ FIVv—F—
1963~72 (F1) 3.5% 1978 7.4%
73 5.7 79 8.6
74 8.8 80 9.3
75 93 81 9.4
76 52 82 6.0
77 5.8 83 4.1

4igy o IMF, World Economic Outlook (1983)

YO T 7L —F —.

_oom oM™ FHYFIVv—T =
1964~1983 (20 &) 5.93 %
1969~1983 (15 4EfD 6 22
1974~1983 (10 ££0) 737

VI-5



FEexERL, FHECHEA T 7T 7 v —F — (1984~2009) 2 THO@EYBET 5,

& TV —
1984 4.0 %
85 4.0%
86 5.0%
87 5.5%
88 6.0%
89~ 6.5 %
2009 F£32 DX 6.19 %

1.1.8 REE%ERR

FHEORTEESHEHEER AL 198356 B 1AL ¥ 5, £TOMBREIIRE ICHRREL,
1. 1.7THOZAA V=Y 3y ie—b, XEEV—FEERCENCEEL Y- MTEDHE
HEBFEMEBECEBEL THV3, O, AV—-MIE3HT/ARTE, 774X a5 4

¥ — LR,

HEOEBERSTEIC R o EBER, Av— 2BV T, 794 A v 74 v P2 y—
BHEBTEILCRS,

1.1.9 BHEFRE (Z«2H)N-aXFarlzri—)

HERERRSIZ 517 B B RRIOME., &0 TR, S0 THESRE. BHEA
BR VLD RS, B2 N ET2HRE0 A MIOTTEGS S 0. ERTHLS
HEHEMBEERPICE® S, FHEE LT, HERERSRTEAMBI2E5 -2+, B
HER BG4 GRAMBEE <) 20T 10 4~ > b 2HHER ERDIcS0n 3,

1.1.10 EZ¥HzRE & 458
WERS L CHATREOREIE. BREASOEE 2T, BT o0, Bk
IR LR HEEE L —BEAOB CHADRI VO LT 5, X, BB TYEGIL, Sierra
Grande £ & ¢f Bahfa Blanca I 3h 543, i —FRMC s L3 2 L LT3, —EHiAR
MO, TERHRBEEL,

A, FOEATA LY AB LU 77124t

O, BEHBLUIL VST IR



N, BABHORE . (5. M. F. TR A
=, ENTERMOME, 4. W%, BA

A, AR TH, LTH R L

~. B, Filldn, REEEEE, 51

. DR, PEEES & UEEBRT

ra

1.1.11 EDFERR
TI oy MEERCIT A BBEARN. BLUIYYLT 4 y I RESOMNENICOE, B
RO 1.2 85—+ 2EBR E LTREDCED B,

1.1.12 ®WASH B L URRTHICH S DT
MABHCRLTE, —~F20— &> b OMHINGER ((VA) 288 s h s, X, TBRTH
W ERBRERSGEOVLT L REOINHESESRRE s N D,

1.2 ¥MEESEERR
AHBEEMBCLBEAESFROBEOI ., BRLES (183FE6818) R—ATT
£1.2.1~1.2.50WM < BRD %2175,

4, FMBUSHASL L U LHERER
o, ShERRHS & URTERRHERER
o, HREEEIREY ¢
=, AmEAE

k., (GEERITIE 2 H()

L ERIOFRS&EETE1.2.1~1.2.50#@) LT 5,

V-7



1.2.1 RtEEERLLUVLMERER
Case I 3 & tF Case II 13 4: ZE 2% i Sierra Grande, Rio Negro 3 X tf Bahia Blanca ic %
WA S, AHEUE L X2 OB W TThi 3, BMNEGEBEE X Uj:ﬂlji"a‘g‘&ﬁmm

HYPFRIROBY TH 2,

BHEA Case 1 Case II
(PC~1/PF-5) {PC-1/PF-T)
HUG AMERE, m

Sierra Grande 40,0600 40,000
Bahia Blanca 97,500 135,000
= &t 137,500 175,000
FAHRIS % (USD, 1000) 1,180 1,550
R A& R 700 200
& & 1,880 2,450

VI—-8



1.2.2 BBERHE L URSRIRREE

AT 1.1.00 TIRATE D HLE R 55 & CHS OB R . —EHa R L > THbha.
—EHAR TG SR T B & 205, Arfptt R AL e A OFHE . Table V-13 5 &
U Table V-15 0D TH 201, HWE% Fig+ 2,

Case 1 (PC-1/PF-5)

{(#(% © USD 1,000)

_RevRH . PC1 0 PRS0 @ik 4TS SRS
1. FaHbMiR 200 080 1,180 — 1,180
2. bHER T 200 500 700 — 700
3. TR 24,930 36,990 61,920 25,950 35,970
4. HEE B R £ 750 950 1,700 350 1,350
5.4k - FRH 1,870 3,210 5.080 3,760 1,320
6. BUGMIEREY 400 380 780 200 580
1.Lv9=7Y 7l 2,780 2,930 5,710 4,790 920
8.70Yx 7 bTh—~Y AL} 2,520 500 3,020 2,150 870
& & 33,650 46,440 80,000 37,200 42,890

Case Il (PC-1/PF-7)
({7 . USD 1,000)
RECEH _PC-1 PF5 it HEs BHHES
1. FIME IS 2 200 1,350 1,550 — 1,550
2. BRI 200 700 900 -~ 900
3. THIREETE 24,930 136.230 161,160 77,510 83,650
4. HERR AT R 750 5.150 5,900 1,400 4,500
5.4 - TR 1.870 12,200 14,070 10,420 3,630
6. SRR T 400 1,500 1,900 350 1,550
1.2y 9=7) v 7tk 2,780 20,500 23,280 19,090  4.190
8. 70 27 bwih—3 A2 b 2,520 3,000 5,520 3,930 1,590
& & 33,650 180.630 214,280 112,700 101,580

Vi—-9



1.2.3 EEFEES L IREMRER

FERE, AT ENFEEMCEL TF ) BEHCLEREERA. flE, IE0A
HERRUEDER, avyLs v P ERARE. IEER0YIEYR. REEENho R0
L5144, FRA. 4TS, HELOERUZ X CMTIESETH S,

ARHEOM L . BHEOBREET LT O FMERAORR ORI, MRS, —HMoWAH
Baha,

FEBOXEETEE L, TLEO@EI TH S,
Casel (PC-1/PF-5)

(#f7 : USD 1,000)
R B R B n B o BHMER &5t

1. AT - R — 3,906 3,906
2. R 498 90 588
3. FEER R 409 121 530
4. % DR — 78 78
5. () (907) (4,195)  {5,102)
6. FiE 45 419 464
& & 952 4,614 5,566

Case Il (PC-1/PF-7)
({7 © USD 1,000)
R B H H N 8] 5 BwRs &5

1. A% - Y — 3,906 3,906
2. DL 597 117 714
3. A E AR 69 452 521
4.7 DY ~ 78 78
5. (/3 (666)  (4.553) (5,219)
6. Pk 33 455 488
& 3 699 5,008 5,707

VI—-10



1.2.4 EHEFS

TRIAHE €500 L, {7 Ml & Tt + 2 WERASO RRETT ).

—BEL BIEUEL ST O MR
— i, BIELE. PRBLROYIERITE
—ritid, CHHEOER
—HWEREFRES

Case I (PC-1/PF.5)

(Unit : US$ 1,000)

Foreign Currency Local Currercy Total
-Raw Maierials & Con- 2.993 222 3.215
sumables Inventories
-Intermediates & Pro- 3,879 2,737 6.616
ducts Inventories
-A/C Receivable
(—)A/C Payable
- 506 506
Total 6.872 3,465 10,337
Case 11 (PC-1/PF-F)
e B (Unit : USS 1.000)
Foreign Currency Local Currency Total
-Raw Materials & Con- 3.674 3.526 7.200
sumasles Inventry
~Intermediates & Pro- 10,572 15,857 26,429
ducts Inventory
-A/C Recievable
(=)A/C Payable 5.877 5,675 11,552
Taotal 20,123 25,058 45,181




1.2.5 EEHEBRPEF)

MRS RIE, LRI 1.2 1~1.2 A QEAERLA T IAR AT A P2 vy~
T, RXOZHRAZOEEME & L, FRE 2B THR2MERNHCE > T, ARETH
HEDEMEHBT 3,

RSN RGN TRHROHED TH B,

Case 1 USD 13,443,000
Case 11 USD 35,135,000
_ﬁ

VI—-12



1.2.6 RHERE®R
RLIBIVL2CESHHL L AFTHORTEE SR, TEOBY THb.

Case 1 (PC-1/PF-5)

(8 : USD 1,000)

R B #®EH 4 E45 BEy &
1. AR U L — 2,897 2,897
HiE Rk

2. BfrEEER 44,277 77,632 121,909
3. PR 1.163 5,846 7,009
4. FIEEAE 3,915 6,422 10,337
5. HERIARS&F 13,493 — 13,493

& &t 62,848 92,797 155,645

Case 11 (PC-1/PF-7)

(84 : USD 1,000)
R ¥ ®H H N o BWRD &

1, PG RY+ — 3,74 3,774

HhyERk A
2, RmEZLA 134,141 196,354 330,495
3, HREERY 854 6,345 7.199
4, JEREARE 20,123 25,059 45,182
5. BEIBES&F 35,135 -~ 35,135
& & 193,287 228,489 421,785

VI—13



$28 ASWERE

FHEMIEORTER SR, UTORETHENTONZ VO LERET %,

2.1 BCEANBEABERIE
HOBRRMEARFLER IO 70 £ T2, HARFER. HNEORIHEAELEHAT 3,
HOEAEOHAALL L U, RIBMEASOBANR 7Y a -k, BFREBEOTHFECHK
2T, RIAFELFED I A=k b BEIUTNN - FI2Tbh b0 ET 3,

2.2 REBBASRIESRMH

HEE TR BREEEO 70 /5—2 >+ 20 RHEASOREFITRETH 225, BIEA
&id, ERSEEgcis oy x s bo—r, XNBEEOY 74 v —X 7V T4 v b,
RihoBEoME L L TEAZANS O LTS, HL, REEEFOBHOLD, HED
AWEF I~k o T, ERCHEEINTULEFHLABTOH I Y —-X 774
v FO%&ME (T 2HET 5,

(1) RMEE&EEERG: BETARFW, 20 EREMIEEREFL L, # 1\
OB, BIREFERET 5,

(2) WEMTFHE . TEHEM (3£
(3) &FI D OEF]8.25 -2 b
2.3 IERAfEARRAE SN
A ERFBESOTEE & 2R <. FHEOREBHNCBLT, BEETENLEL

7238803, HemEE s L2 GHRENZRsARbO LT 5, X, TOHAEF T 14 /89—
TS,

Vi—14
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Y|
BEE®

B1E ZEAHRFEMN

1.1 EERE ek

AFHE RS & RO L, AN (& HIPASAM £ X H LGl b DETEIET
T s, BL, 423 Sierra Grande 1 3517 2 SBFTHE - 865 5 X U8R 1450 2 913
T H-o7bDH, Sierra Grande I BB LM TH MM S n, B2, Bahia Blanca 12, 2
B TS IBEIHATE LTNASh2 2 ric k), KIS OMERSEE 55,

ANt ) HIPASAM tHifl# s & OB BIeir O i - AARIRIL, Table V-12 5
& U Table V-14 D5l D #LET 5,

1.2 BEEFABOEHSZE LRSS LURH - Bliilg

AgHio EWEEHT, HIPASAM S EHIRM LG 0B SN TH 3RS D IFEL . RIR
BHIESERANEOE 1 75> b THIRERBHEDHMEE N 5, REDRHE THICTEE
2 h A HEE I EEEREIC & D Sierra Grande & O Bahia Blanca (528 km) O#e@flAl T35
A a2, Lidt-o THREAHEO BRI EHER& L L Tkbh 3, X, AHfEZOEN
TR7s. WA S T2 30 Bk T3, 8 AdIz2 T CIF Bahia Blanca, 54, L/C &
G&iFLT 5,

1.3 $EARS JUREREAN

S OB IR 3 R ASIRIEEE L U, SREHEREH B0 330 H. EICERHIERS
L% ELRET S,

VII—-1



28 &E, EE, WRFEEE
2.1 A£ERE

2.1.1 BREGEERED

RERFE T DWTHEHEE2TAE Y7 4 »HABERKEET 2 £, Canel S IZERO
AT I B e s 28, Case 1 OIBS 385 NP 5 X tF CAN DBEH/E { | i iz i
EEMECMA6NE I b b8, I 2 TRIPER R RE L BHREEE Ic oW TR
SPE 2 T2 o, FRCGR LRER OGS OFFEIIBIRR Case L) KD THEMT 5,

Case [ (PC-1/PF-5)
BE—7 v Eo v L00E (MAP) ¢ 2438 TPD

80,454 TPY
Case Il (PC-1/PF-7)
R LA (NP) © 551.1 TPD
181,863 TPY
W7 =7 hhny v A(CAN) | 4704 TPD
155,232 TPY
2.1.2 BEEENE
£ ¥ R (%)
1990 = 80
1991 85
1992 DAfgR 90

FaagegiE st L, EROERASENARVNSLEEZNL D, REFr—2A L
LT.NP/CAN OERZEEFH 2Tt b, FRCE - BENZEL BT L LA ENRN
YR 3.2 TI{To7:, (Casell (L) 2H)

2.1.3 4FEEEE
Casel (PC-1/PF-5)

&R MAP &t (MAP)
1990 %= 64,363 TPY
1991 68,386
1992 LAk 72,409

VII-2



Case Il (PC-1/PF-T)

K NPARER CAN 4@
1990 £ 145,490 TPY 124,186 TPY
1991 154,584 131,947
1992 LA 163,677 139.709

2.2 RATEEENE

ETORSE2E, SMEERDO 125901 (1 735 2 4WAERE T2, &7 —AD1E
Eid, TEOHEDY THB,

. Casel S Cagell

EE . MAP NP __CAN

1990 5,364 Ton 12.124 Ton 10,349 Ton
1991 5.699 12,882 10,996
19924 6,034 13,640 11,642

2.3 BISERTTEMAF
£TOS BF) OBEEREIROEY LT 5,
—Fi%M4 . Ex-Factory ¥
—f i . PE W% PP 50 kg £355
— R L TR 30 OB

2.4 BUSRRFC{HHE
WL ISR 1 R D3 D TH B (USD/Ton Bagged, Ex-Factory, Bahia Blanca, Buenos
Aires)

~ Casel o Casell
N3 __MAP . __ NP CAN
(1983) USD 271.15 UsD 234 60 USD 268.60
1990 385.24 343.52 393.31
1995 521.38 47847 563.61
2000 703.79 665.68 786.62

) LIEASUTMANE GIEER ), [AINHETR. EUBAREREN. D&, eNFrat,

VII—3



HIE RRER

3.1 Case | BT

3.1.1 FHER
RIS
TR RN
R # e TPT of MAP fiii %
1., BREOEBETHEL 12.6140 72 (JE{%)
o, (BN {1.3687) EpE
N, FLEZYT 0.1279 #wOA
= W O# 0.3698 A
3.1.2 B - BEVERA
T R BT
% - BiEHM A TPT of MAP i =
1., KRBT 2 0.7527 MMBTU-LHV
o, B f 643.90 kWh
., LEFK 8.453
=, B - (BEEEER USD 32.4135 B A~—2 (1990)
&, EEEH USD 26.3694 PE 351 PP 2% (1990)
FEBEEHB MG Table-VII—1 w3,
3.2 Case 1 Zr8)%
3.2.1 BEHER
b SHEL gk g
RO 5
R TPT of NP/CAN fit  #
1., SKEEGIBETIER 3.0377 EiE (FEH)
o, (BERA) (0.3296) i
n, RBFA 9.9963 MMBTU-LHV Eji

VII—4



3.2.2 M - BIEMEA
_ e RlEHA . MR
4. EhH 531.30 KWh
o, LEMK 7.318 b
oy, FRBE - s EEs, USD 10.4664
=, aEH USD 26.3694
F BB EHUTEIE Table VII-142 59,

. E
a3

EpE
&1\ (19904:41i14)

Table VII-1 UNIT PRICE OF MAJOR OPERATING COST

RCE.
{1983) 1990 1995 2000
Ammomna, USDiTon 371 309 81 736.33 1,042 19
Sulfur, USD/Ton 221 303 32 407.44 5346.79
Natural Gas, USD/MMRBTU-LHV 11837 1.7169 2.4080 33773
Electric Power, USD/kWh 0.0256 0.0371 0.0520 00729
Industrial Water, USIVTon 0 0300 0.0725 01017 01426
Catalyst & Chemicals
Case |
USD/Ton of Product 23 6007 32.4135 13.3766 38 0477
Case 11
USD/Ton of Product 7.6208 10,1664 14.0064 18.7437
Fertilizer Bag
USD/Ton of Product 1813 26 3693 36.9846 51.8728
Transport of Phosphate Rock
Case I
USDITon of Product 12.3184 17.8674 235.0600 35.1479
Case 11
USD/Ton of Product 2.9664 13027 6.0348 5.4641

Notes: 1) Iimport duties assumed CIF value of the imported goods are:

Ammonia- 237
Sulfur. 0%
Catalysf & Chepucal” 15%

2) Twenty percent (20%) of value added tax (IV'A) 1s assumed to be applied to all items

VII-5



3.3 ExE

3.3.1 fEXBis (EERSH)

B _H 1 A% 0 EHEEH (USD/ Year)
B X 4 Case I Case Il 1983 1990
— &g, TR 8 8 36,550 53,020
—% 3V y— - LA 31 35 24,370 35,350
—RR. 3K 59 63 4,480 6,500
— R 131 151 3,730 5,410
— R EBE 288 402 3,360 4,870
a &t 517 659

) LIS 1 AN D IHEST, 26 29— & POEFEY F—+ A, $RNRESY, BERNFY, AE)

FEUHATIATH S,

DL FLDEEA-RA A AL~ a>lb—lR2TITFHLRAILD LR

EY %o

3.3.2 —mEES

FHEE GEHMEESOC—HEELE LT, EEREHO 12052 b 2EH LT 2,

VII—6



3.3.3 #ilEY

OETHE R CEMWMIIER E LT, 792 MR R 1 (R, sk, IR
Pe, i b, EERAEER O OVIMEREIC L, PIEESS S—2 v b, 2B
L BTSEIELE 7 28— > RIO WM % Rk,

3.3.4 R{{EHE
T P AR ORI, e Jidic kT,

— AL A : AR A
— W adifi : L
— FUMAVEE

R AKEHE, N T4 30

— e 20 &
— S fbEsE. E 10
— digg 58
—imgme (> v 2+ —) 154

3.3.5 $RYILERD
SPAAHET S L USRS, i LRI ARG 5 IR () T 5,
M. RIEREE. EERYS & NSRS, MAENRL RSB,

3.3.6 PFRTEEAE L URRFILAR

IR DRRFEAEL B X U AR (Revenue Tax : BRsE@D1.5 v—2 > LT, Wil
!rﬁija) 2-0 ’e"""t b 1" %ﬁ,hj_%a
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