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ENTALPIA — CONCENTRACION ACIDO SULFURICO

S

Fur diess lechnische Unterlage behollen wir uns alle Rechte vor.

LURGI H,5O4/ OLEUM

Enthalpie-Diagramm LC-ATLAS

Lurg: Chamie u Myllaniachrik GmbH

Franktur (Mam) HESOd/OLE UM

Enthalpy Diagram Z-63-126
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ENTALPIA — CONCENTRACION ACIDO SULFURICO

S For disse technische Unterloge behalten wir uns alle Rechte vor.

LURG H2504/OLEUM . Enthalpie-Tabelle LC-ATLAS
Lurg: Chemie u Hullentechnik GmbH
Franklurl (Maun] Ho50y, / OLEUM . Enthalpy Table Z-63-127
Temperatur (°C) lemperature
o g Faa 12 a0 50 60 10 a0 0 1042 110 1zo 130 180 150
GAS-PHASE HIO 597.2 400.6 606.0 ol0.4 614.7 619,30 623.2 627.3 631.3 635.1 63B.9 442.5 446.0 &LD.3 437.5 A55.5
c.o 0.2 10,0 0.0 32.0 40.9 50,0 60.0 0.0 80.0 S0.0 100,0
Fl Tk 2.2 12.%  21.% 1@ 4l.é 51,5  4l.3 Tl.2  BL.O 0.9
- “15.2  =5.5 4.2 13.4% 23.5 33,2 42.9  52.6  62.3 T2.0  81.7
& -22.8 ~13,3 -1.% 5.8 15,1 24.8  Ja.4  43.7  33.5 630 T2.8
e -30.4 -21.0 -11.7 =2.3 7o} 1.5  25.8  35.2 446 54.0  83.4
o) 1.0 -1B.0 -24.8 -19.5 ~-l0.4  =1.2 8.1 17.3  26.5  35.8 45.0  54.3
17 -45.4 =db.A =2T7.5 -1B.4  =%.4  -O0.3 A8 17.9 26.9 6.0 45.2
N 14 53,2 -4%,3 -3%.4 -=26.5 =-1%.6 -B,7 0.z 9.2 L8.]  2Tal 16.0
k) 16 -60.8 -%2.1 -43.3 =34.6 =25.8 =1T.1 =B.3 s 9.3 IB.L 6.9
=<t 18 —68.4 ~-54.8 -51,3 =-62.7 -3k.l -25.5 =1b6.8 =8.2 D4 a1 1T.7
0.t “Th.D —BT.6  =58,2 -S50.7 -22.3 =31.9 -25.5% ~-1A.9 -d.& 0.1 a6
5] 22 «B3.6 =T8.4 =~bT.1 ~-SH.8 =-50.5 -42.2 -33.9 -25.6 -17.3 8.9 _-0.5 &
i n 0.9 -HZ.8 -T4.1 ~AB.% <-5B.3 -90.1 -42,2 =34.0 =~Z5.B ~-17.6 ~=9.& s
o EY ~OT.7 -A9.8 -Bl.& =T3.9 -85.9 -37.9 =49.9 -41.9 -33i.8 -25.8 ~11.7 ~
o | 2R =105, % =9&,T =HE.9 -2l ~T73.3 -65.5 -57. 4 ~49.8 —41.9 =34 .0 -26.1 ‘5
w 6.0 11123 -103.7 -96.1 -88.4 -B0.7 =73.01 -65.4 -57.7 =49.9 -&2.2 -34.4 .
—_ iz =1lH.1 -110.6 -103.7 =-9%5.7 =8R.2 ~-%0.7 ~-T3.1 ~65.3 =-38.0 -50.4 =42.7 Fo
= 14 k24,4 —117.6 -110.3 ~103.0 -9%5.58 -88.7 -80.8 -73.4 =-6b6.0 -5d.4 =51.1 s
“ 1k -131.4& -126.3 -117.1 =109.9 =L02.7T =-95.5 =~#8.1 =81.0 -73.7T -é66.4 -39.1 ~-5l.A @
1e ~187.6 =130.5 -123.4 -Llé.4 -109.4 —102.3 =-95.2 =88.1 ~-B1.0 ~-T73.8 -—46.T7 -54.5
4€.0 -183.6 =136,4 =129.7 -122.9 —116.0 =109.1 =102.2 =95.2 =B8.2 =81.2 <-J4.2 =67.2 -
4 “i ~169,4 =1462.7 =|38.1 -129.4 -122.6 -115.F -109.1 -102,3 =95.5 -88.p -81.7 ~Ta.8 P
“ -1%5.6 -148,9 ~]&7,4 ~135.8 =129.3 =122.7 —116.0 -109.6 -102.7 -96.0 =89.3 =-82.5
(@] “d 1814 -155.1 -148,7 ~142.3 ~135.9 -129,5 -123.0 —116,5 -110.0 -103.4 -94.8 -90.7 OC—
vy ue -1AT.2 -LAl.]l -158.9 —14B.6 —182.4 ~138.1 —129.8 =123.4 -117.0 -L10.6 —-105.2 =-97.8 -91.1 ~
5€.0 -172.5 166,35 =!160.5 —L58.4 ~168.3 =142.2 =136.0 =129.8 -123.6 -117.3 —111.1 -1D4.7 =9B.4 —
o4 532 S117.4 =177.0 =ish. 1 —160.2 =154.2 ~148.3 =142.2 -136.2 -130.1 =12&.0 -117.9 =111.7 -105.5 £
P E -183.1 =177.8 -171.7 -166.0 —16022 —15423 —14B.5 —142.6 =136.7 =130.7 -134.7 -118.7 -112.7 &
50 -1R8.4 =187.9 =177.3 =171.7 -le&.l —1s0.4 -154,7 =149.0 -143.2 -137.4 =131,6 =129.7 -119.8 -113.9% P
SP -197,6 =1A3,2 -1E2, & =177.% —171.9 =16b-% ~Lt0.8 -139.2 -149.6 -14%.0 —138.3 -132.6 -126.8 -121.0
— AT.D Slwe, 1 =192.9 =187.6 =187.3 =177.0 -171.7 —165.3 -160.8 -155.4 =149.9 =144.3 -136.7 =133.1 =127.5 -
-2 632 -202.4 -197.5 -192.4 —L67.3 -142.1 -176.9 —171.7 —lbb.4 =16l.1 =1585.T7 =150.4 ~186.9 =139.5 ~[34.0 -1287%
o 05 0.0 =207, =202,2 =197, =192,3 =187.3 —1h2.2 ~177.] -172.0 =166,8 —1481.4 —156.4% =15l .1 —145.8 —140.5 ~1135,1
= Ak 1.5 T2i3.9 <798.0 -201.1 -196.7 —19L.3 —186.3 —181,3 —L76.2 -170.1 —166.0 —1hD.8 —155.6 —150.4& -1&5,1 =139.7 —134.4
At 4.9 -214.3 =299.8 -204.7 -199.9 -195.0 =190.1 =t85.1 ~180.1 -175.0 -169.9 —164.8 -159.4 -154.%4 =159.1 -143.8 -138.5
70.0 5.5 217,48 =2li.1 -208.3) =203.% =198,7 =193.8 —1BA.8 -1B3.9 -178.9 -173.6 ~146.7 -163.6 =158.4 -]153.1 =14l.9 =147.4
@ 72 1.5 -221,3 -216.7 -x11.% -207.7 ~262.4 -197.5 -192.6 -187.T -192.7 -177.7 -172.6 -167.5 -162.46 -157.2 -152.0 -16¢.7
o 74 A5 -774.0 -219.3 =214.7 -209.9 -205.2 —200.5 —195.5 ~190.6 -183.7 —180.7 =110.7 =L70.6 -16%.5 —160.% ~139.2 —169.%
= 6 8.8 =22%.5 -220.9 =21h.3 -2011.4 -206,9 ~202,1 =197.7 -192.9 -187.6 -182.6 —177.6 -L72.8 -167.% =162.% -157.2 -152.0
o ig W.5 =727T.0 -223,4 -217.9 -213,2 =209.4 =203.8 =190.1 =104.3 —189.4 =104.5 ~179.6 -174.8 -1469.5 —lba.6 -159.1 -154.1
w EO.D 8.5 -228.5 -22%.7 -219.5 -214.0 -210.2 -209.5 -200.8 -194.1 -191.3 —18h.4 -181.5 -1Ta.5 -171.5 —l4A.5 -lbl.s —156.2
- a2 B.% “221.0 =216.5 =2101.9 200,31 202,86 =i57.9 -193.1 -LlBA.Y —183.% =178.5 r1T3.5 -16B.5 =lai.5 -138,3
a EE w5 22 -213.6 =209.0 =204.6 =199.7 -195.0 -190.2 =185.56 =1A0.5 -175.5 —110.4 -165.5 -1e0.4
- E& A5 .5 =£12.1 =207.b -203.1 ~196. 6 -194.0 =199.4 —164.7 -179.9 -175.1 -170.3 =1b5.4 -140.5
W 4 B9 =226.2 -222.1 -21P.0 -21%. 8 —209.6 -20%.3 -200.5 -194.6 -L92.1 —18%.7 ~183.2 -178.6 -1T6.0 —l69.3 -1Ad.b -169.8
9.0 BLS =223.0 ~ZL9.] =215,] =210.] =20T.0 —202.9 —198.7 -194.5 —190.3 =186.0 —181.6 =177.2 =172, 5 -ibH.3 -163.8 =199.2
> Q1 H.9 ~221.4 =217.5 =213.7 =20%.71 -205.7 =201.7 -197.6 -193.5 -189.1 —18%.1 —180.9 =17b.6 -1T2.2 -i67.4 =163.4 =158.9
B o uzp ¥.8 -719,8 =214.0 ~212.7 -2C8.4 -204.5 —200.5 =196.5 -192.5 - [BE. ¢ —18&.3 —[60.1 =175.7 -1Tl.6 -187.3 -143.0 -155.6
5] 93 A.8 =718.2 -214.% -210.8 -207.9 -203.2 —199.3 -195.4 -[§1.5 -187.5 -183.4 —1T9.4 -175.2 -17l.1 -16h.5 -1562.6 -158.3
o 4 B.5 ~216.6 =213.0 =209.3 =205,7 =201.9 -19R.1 —-154.3 -190.5 ~186.5 ~182.6 ~178.6 -174.6 =170.5 =16b.3 —167.2 -150.0
L1 H.5 “21%5,3 =211,5 =F07.9 -224,3 -200.7 -197.0 -193.2 -18%.% -18%.6 —1R1.8 =177.8 -173,9 -La9.9 -[8%.9 =141.9 —157.8
b B.A Z713.1 -209.58 -20h.1 -202.6 —199.0 —195.4 -191.7 -1B8.0 -1B4.2 -1B0.5 —L16.h -177.7 -[B6.8 -164.8 —160.8 -155.
47 bk =210.4 ~207.2 -203.A -3C0.3 -196.T -193.2 -189.6 -185.9 -187.2 -178.6& ~174.7 -170.8 -167.0 =led.l =157.1 -15%.1
ng 9.9 -20%.7]-205.3 -208.4 ~198.90 -194.5 ~190.0 ~187.6 -18%.8 -180.1 -176.%6 -172.7 -168.% -165.1 -1ét.3 —157.4 -153.%
ac 10,4 =205, =202,4 =199.01 —19%.7 -192.2 ~188.4 —185.2 =183.7 ~17TB.1 -174.% -170,8 -167.D -163.3 -139.5 =135.8 =151.7
10,3 11,1 =293,3] =230.0 -196.7 =193.%6 -190.0 —186.46 —183.1 -1/9.6 =174.0 -172.6 —168.8 -165.1 -1bl.5 -157.7 =153.9 -1S0.1
Co 22,2 =204.,3]=230.0 -196,7 -15Y:4 -196.0 -146.4 —183.1 —nel.s -176.0 -1T2.6 -L&8.8 -165.1 -l&l.% -157.7 -153.9 -150.1
S lR.s =195.4) = 192,86 =189.3 -1E5.F —182.5 ~I1T9.1 —175.6 -LT2.1 -Ll&B.6 —165.0 =161.3 =157.7 -156.0 -150.2 =1%6.5 -142.6
1.0 14.% =1BB-4 =1A%.1 -181.8 -17F.4 —175,1 =1T1.6 =168.2 —Lbéc6 —1601.1 =157.5 -153.9 -150.2 -146.5 —152,7 =139.0 -135.1
15 10.7T -180.7 =17T.6 =176.3 =171.0 =16T.6 ~164.2 =180.T -157.2 =153, 6 =150.0 -14b.4 -152.7 -139.0 -1J%.% ~1301.5 -127.7
2C.0 &9 -173,& -170,2 -1656.9 -183.5 -1ad.l ~156.7 -153.2 -159.7 -[46.2 -142.6 -136.9 -135.3 -131.6 -127.8 -124.0 -120.2
21 Bol ~17T1.9 =143.7 =18%.4 -(42.0 ~158.6 =155.2 =151,7 =1%8.2 =144.7 =141l —137.4 =133.8 =130.1 =178.3 =172.5 -116.7
22 S.6 <170.5 -1467.2 =183.9 =1&0.% =157,1 =153.7 =190.2 -146.7 ~1463.2 =139,6 =136.0 =132.3 -128.6 -1Z%.8 =121.0 -I17.2
23 kB =109, ~1AS.7 =Llh2. b =189, D =155 =15%2.2 -148.T =145,2 «141,7 =|3A.)1 =134.5 183,89 -127.0 =123.3 -119.59
24 M -1AT.S -184.2 =1A0.9 =19T.% =184.1 =150.7 -147.2 =183.7 =146.2 =136.6 -133.0 -129.3 -12%.6 -121.8 -118.0
2% I.b -Tha.A =162 7 18244 —1%haU —RSZ.T ~149.2 -143:8 -i42.2 =136.7 -135.1 —131.5 -127.n -124,1. =120.3
2t Z.¥ -168.5) =161.2 -157.9 1546 -191.2 =L47.T =144%.3 -1&0.8 -i37.2 —133.6 =130.0 -126.3 =122.6] -118.9
27 1.9 —1h4.3] =159.7 —154.4 15300 =149.7 —166.2 -142.B -139.3 -135.7 -132.1 =12A.5 -012&.8 =121.1
o 2 0.8 -161.5/-198.2 =15&.9 =1%1.b -1&A.2 =144.7 -141.3 -137.8 -134.2 =130.56 =427.0 =1235.3 =010, 4
O 2% A0 1600 -1%A.8 -153.9 =450 1 —146.F —143.3 =139.8 -136.3 -132.7 ~129.2 -135.5 -L71.9
ST S158. 1| —15%.9[-191-9 =140, 1 -1aa.7 =141.3 —177.8 —134.3 ~130.7 ~127.1 -123.6 -L19.8
wy 3 156, 3] =152, 7 -189.4 ~14h.2 -L42.9 -1Y9.3 -135.8 -132.2 -12H8.6 -125.0 =121.% =-117.7
. 32 “154 40 -151.0[=1&T.T =l6a.2 -14D.8 =137.3 -133.8 -130.2 -126.6 =123.0 -119.3 =11%.4
& i1 ~152.5) -149, 0 -18%.7 ~147.3 -13B.B -195.3 -110.7 -12H.7 -124.5 -120.9 -117.2 -113.%
14 S150.8) “187.2 (=193 8| -140.3 -136.8 -133.3 -129.7 -1Z4.1 —122.5 —118.8 ~t05.1 =Bil.%
— 1% o clAE. 7 -1a8. 3] 16 1.6]= 1304 1358 —L131.7 -027.7 -F24.0 -120.& -11&.8 =110.0 -109.3
o 14 = -144.8]-143.8]=139.0]~136.4 =L32.9 -129.3 =125.7 =122.01 -118.4 -114.7 =111.0
> it A P SRS R L] B ~F27.% =123.7 -120.0 -116.13 I 1069
= e 8 -revarl-ussiaf - -4z, =125 1.7 -118.0 -114.1 -1p4.8
15 = ANl 2 =137 7 -19%.0[=1 =123.3 -11%.6 -116.0 -112.2 =104.7
c -|'w.3.-1!~;.u -l!l‘.-’l—IJB-. “171.3 =117.6 1139 -110.2 -102.8
E e =179.8] F-1AP 5= 1M, =111.3 =t01_5 -103.7 -a4.9
3 = -129.5 f-1ome -101-3 -%7.5 -93.4 -B%.1
4 =101 =T, 1. -B7.% =A).%
Yooheen £ o-ia1.6 4.y 1o=7722
T ol ! -99.1 =8Y. i -7
D ul AL Y -11.2
[+ -9, 3 -10.2
= =427 =67al
= 7% Thesl . Schumacter (1985), Einlluss der Assariation
g Sils e oul die Entholpie von Schwelelshur v, Dleun,
bt -az‘: -5%. b L.Ploundier, Berichte [Wien) 71 (1B75) 155
—T':.l -51.5 S.U.Pieketing, J. Chem.Soc. 57 (1890} 94
:;iF: Tubes J N Betotedt, T. Pher, Chem 68 (1910) 678
-25.19 A5 Socalib, Z_ Pyt Chem, 158 (1932) 307
-a.0| Tes 196 27
GAS-PHASE 5303 159.2  badoe aes.) peTon L89.e LT1.s 1TI.Z 0 LTS.0 LTA.E 1TA.A  180.4 tg2.7 18s.0 1E%.B
—
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CALOR INTEGRAL DE DISOLUCION Y DILUCION
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TENSION DE VAPOR ACIDO FOSFORICO

Figure 2
Vapor Pressure of Phosphoric Acid Solutions

800

o . -
SOLUBILIDAD DEL FOSFATO CALCICO EN FOSFORICO

Solubility of Calcium Sulfate in Phosphoric Acid Solutions
89 Comparison of ASPEN PLUS Model to Data of Taperova (1940) and Taperova
and Shulgina (1945)

Wt% CaSO0, in Saturated Solution

0 10 20 30 40 50 60
Wit% P,0s in Solution

AspenTech Contribution — 22" Clearwater Convention (May, 1998)



Calor especifico del acido fosforico (refencia a 25°C)
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PER CENT NHs

DIAGRAMA TRIANGULAR P,0O; / H,0O /NH,
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DIAGRAMA TRIANGULAR P,0O; / H,0O /NH,
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Adapted from data of Brosheer and Anderson, J. Am. Chem. Soc., 65, 904 (1946) .



PRESION VAPOR AMONIACO vs RELACION MOLAR
NH,/H,PO,
CONCENTRATED WATER-SOLUBLE FERTILIZERS
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