






1 Recycle 2 3 4 5 6
N2 100 0 100 -25 75 0.375 74.625 H2

74.625 174.625 -43.6563 130.9688 0.654844 130.3139
130.3139 230.3139 -57.5785 172.7354 0.863677 171.8718
171.8718 271.8718 -67.9679 203.9038 1.019519 202.8843
202.8843 302.8843 -75.7211 227.1632 1.135816 226.0274
226.0274 326.0274 -81.5069 244.5206 1.222603 243.298

243.298 343.298 -85.8245 257.4735 1.287367 256.1861
256.1861 356.1861 -89.0465 267.1396 1.335698 265.8039
265.8039 365.8039 -91.451 274.3529 1.371765 272.9811
272.9811 372.9811 -93.2453 279.7359 1.398679 278.3372
278.3372 378.3372 -94.5843 283.7529 1.418764 282.3341
282.3341 382.3341 -95.5835 286.7506 1.433753 285.3168
285.3168 385.3168 -96.3292 288.9876 1.444938 287.5427
287.5427 387.5427 -96.8857 290.657 1.453285 289.2037
289.2037 389.2037 -97.3009 291.9028 1.459514 290.4433
290.4433 390.4433 -97.6108 292.8325 1.464162 291.3683
291.3683 391.3683 -97.8421 293.5262 1.467631 292.0586
292.0586 392.0586 -98.0146 294.0439 1.47022 292.5737
292.5737 392.5737 -98.1434 294.4303 1.472151 292.9581
292.9581 392.9581 -98.2395 294.7186 1.473593 293.245

293.245 393.245 -98.3113 294.9338 1.474669 293.4591
293.4591 393.4591 -98.3648 295.0943 1.475472 293.6188
293.6188 393.6188 -98.4047 295.2141 1.476071 293.7381
293.7381 393.7381 -98.4345 295.3035 1.476518 293.827

293.827 393.827 -98.4568 295.3703 1.476851 293.8934
293.8934 393.8934 -98.4734 295.4201 1.4771 293.943

293.943 393.943 -98.4857 295.4572 1.477286 293.9799
293.9799 393.9799 -98.495 295.485 1.477425 294.0075
294.0075 394.0075 -98.5019 295.5056 1.477528 294.0281
294.0281 394.0281 -98.507 295.5211 1.477605 294.0435
294.0435 394.0435 -98.5109 295.5326 1.477663 294.0549
294.0549 394.0549 -98.5137 295.5412 1.477706 294.0635
294.0635 394.0635 -98.5159 295.5476 1.477738 294.0699
294.0699 394.0699 -98.5175 295.5524 1.477762 294.0747
294.0747 394.0747 -98.5187 295.556 1.47778 294.0782
294.0782 394.0782 -98.5196 295.5587 1.477793 294.0809
294.0809 394.0809 -98.5202 295.5606 1.477803 294.0828
294.0828 394.0828 -98.5207 295.5621 1.477811 294.0843
294.0843 394.0843 -98.5211 295.5632 1.477816 294.0854
294.0854 394.0854 -98.5214 295.5641 1.47782 294.0862
294.0862 394.0862 -98.5216 295.5647 1.477823 294.0869
294.0869 394.0869 -98.5217 295.5651 1.477826 294.0873
294.0873 394.0873 -98.5218 295.5655 1.477827 294.0877
294.0877 394.0877 -98.5219 295.5657 1.477829 294.0879
294.0879 394.0879 -98.522 295.5659 1.47783 294.0881
294.0881 394.0881 -98.522 295.5661 1.47783 294.0883



294.0883 394.0883 -98.5221 295.5662 1.477831 294.0884
294.0884 394.0884 -98.5221 295.5663 1.477831 294.0884
294.0884 394.0884 -98.5221 295.5663 1.477832 294.0885
294.0885 394.0885 -98.5221 295.5664 1.477832 294.0885
294.0885 394.0885 -98.5221 295.5664 1.477832 294.0886
294.0886 394.0886 -98.5221 295.5664 1.477832 294.0886
294.0886 394.0886 -98.5221 295.5664 1.477832 294.0886
294.0886 394.0886 -98.5222 295.5665 1.477832 294.0886
294.0886 394.0886 -98.5222 295.5665 1.477832 294.0886
294.0886 394.0886 -98.5222 295.5665 1.477832 294.0886
294.0886 394.0886 -98.5222 295.5665 1.477832 294.0887
294.0887 394.0887 -98.5222 295.5665 1.477832 294.0887



1 Recycle 2 3 4 5 6 1
300 0 300 -75 225 1.125 223.875 NH3 0

223.875 523.875 -130.969 392.9063 1.964531 390.9417
390.9417 690.9417 -172.735 518.2063 2.591031 515.6153
515.6153 815.6153 -203.904 611.7114 3.058557 608.6529
608.6529 908.6529 -227.163 681.4897 3.407448 678.0822
678.0822 978.0822 -244.521 733.5617 3.667808 729.8939
729.8939 1029.894 -257.473 772.4204 3.862102 768.5583
768.5583 1068.558 -267.14 801.4187 4.007094 797.4116
797.4116 1097.412 -274.353 823.0587 4.115294 818.9434
818.9434 1118.943 -279.736 839.2076 4.196038 835.0115
835.0115 1135.012 -283.753 851.2586 4.256293 847.0024
847.0024 1147.002 -286.751 860.2518 4.301259 855.9505
855.9505 1155.951 -288.988 866.9629 4.334814 862.6281
862.6281 1162.628 -290.657 871.971 4.359855 867.6112
867.6112 1167.611 -291.903 875.7084 4.378542 871.3299
871.3299 1171.33 -292.832 878.4974 4.392487 874.1049
874.1049 1174.105 -293.526 880.5787 4.402893 876.1758
876.1758 1176.176 -294.044 882.1318 4.410659 877.7212
877.7212 1177.721 -294.43 883.2909 4.416454 878.8744
878.8744 1178.874 -294.719 884.1558 4.420779 879.735

879.735 1179.735 -294.934 884.8013 4.424006 880.3773
880.3773 1180.377 -295.094 885.283 4.426415 880.8565
880.8565 1180.857 -295.214 885.6424 4.428212 881.2142
881.2142 1181.214 -295.304 885.9106 4.429553 881.4811
881.4811 1181.481 -295.37 886.1108 4.430554 881.6803
881.6803 1181.68 -295.42 886.2602 4.431301 881.8289
881.8289 1181.829 -295.457 886.3717 4.431858 881.9398
881.9398 1181.94 -295.485 886.4549 4.432274 882.0226
882.0226 1182.023 -295.506 886.5169 4.432585 882.0844
882.0844 1182.084 -295.521 886.5633 4.432816 882.1305
882.1305 1182.13 -295.533 886.5978 4.432989 882.1648
882.1648 1182.165 -295.541 886.6236 4.433118 882.1905
882.1905 1182.191 -295.548 886.6429 4.433214 882.2097
882.2097 1182.21 -295.552 886.6573 4.433286 882.224

882.224 1182.224 -295.556 886.668 4.43334 882.2346
882.2346 1182.235 -295.559 886.676 4.43338 882.2426
882.2426 1182.243 -295.561 886.6819 4.43341 882.2485
882.2485 1182.249 -295.562 886.6864 4.433432 882.253

882.253 1182.253 -295.563 886.6897 4.433449 882.2563
882.2563 1182.256 -295.564 886.6922 4.433461 882.2587
882.2587 1182.259 -295.565 886.6941 4.43347 882.2606
882.2606 1182.261 -295.565 886.6954 4.433477 882.262

882.262 1182.262 -295.565 886.6965 4.433482 882.263
882.263 1182.263 -295.566 886.6972 4.433486 882.2638

882.2638 1182.264 -295.566 886.6978 4.433489 882.2643
882.2643 1182.264 -295.566 886.6982 4.433491 882.2648



882.2648 1182.265 -295.566 886.6986 4.433493 882.2651
882.2651 1182.265 -295.566 886.6988 4.433494 882.2653
882.2653 1182.265 -295.566 886.699 4.433495 882.2655
882.2655 1182.265 -295.566 886.6991 4.433496 882.2656
882.2656 1182.266 -295.566 886.6992 4.433496 882.2657
882.2657 1182.266 -295.566 886.6993 4.433496 882.2658
882.2658 1182.266 -295.566 886.6993 4.433497 882.2658
882.2658 1182.266 -295.566 886.6994 4.433497 882.2659
882.2659 1182.266 -295.566 886.6994 4.433497 882.2659
882.2659 1182.266 -295.566 886.6994 4.433497 882.2659
882.2659 1182.266 -295.566 886.6995 4.433497 882.266

882.266 1182.266 -295.566 886.6995 4.433497 882.266
882.266 1182.266 -295.566 886.6995 4.433497 882.266
882.266 1182.266 -295.566 886.6995 4.433497 882.266



Recycle 2 3 4 5 6
0 0 100 100 98 2
2 2 174.625 176.625 173.0925 3.5325

3.5325 3.5325 230.3139 233.8464 229.1695 4.676928
4.676928 4.676928 271.8718 276.5487 271.0177 5.530974
5.530974 5.530974 302.8843 308.4153 302.247 6.168305
6.168305 6.168305 326.0274 332.1957 325.5518 6.643914
6.643914 6.643914 343.298 349.9419 342.943 6.998837
6.998837 6.998837 356.1861 363.1849 355.9212 7.263699
7.263699 7.263699 365.8039 373.0676 365.6062 7.461351
7.461351 7.461351 372.9811 380.4425 372.8336 7.60885           Feed

7.60885 7.60885 378.3372 385.946 378.2271 7.718921           F 1
7.718921 7.718921 382.3341 390.053 382.252 7.801061 Feed+recycle
7.801061 7.801061 385.3168 393.1179 385.2555 7.862358 F+R
7.862358 7.862358 387.5427 395.405 387.4969 7.908101
7.908101 7.908101 389.2037 397.1118 389.1696 7.942237
7.942237 7.942237 390.4433 398.3855 390.4178 7.96771

7.96771 7.96771 391.3683 399.336 391.3493 7.98672
7.98672 7.98672 392.0586 400.0453 392.0444 8.000906

8.000906 8.000906 392.5737 400.5746 392.5631 8.011493
8.011493 8.011493 392.9581 400.9696 392.9502 8.019393
8.019393 8.019393 393.245 401.2644 393.2391 8.025288
8.025288 8.025288 393.4591 401.4844 393.4547 8.029688
8.029688 8.029688 393.6188 401.6485 393.6156 8.032971
8.032971 8.032971 393.7381 401.771 393.7356 8.035421
8.035421 8.035421 393.827 401.8625 393.8252 8.037249
8.037249 8.037249 393.8934 401.9307 393.8921 8.038613
8.038613 8.038613 393.943 401.9816 393.9419 8.039632
8.039632 8.039632 393.9799 402.0196 393.9792 8.040391
8.040391 8.040391 394.0075 402.0479 394.007 8.040958
8.040958 8.040958 394.0281 402.0691 394.0277 8.041382
8.041382 8.041382 394.0435 402.0849 394.0432 8.041697
8.041697 8.041697 394.0549 402.0966 394.0547 8.041933
8.041933 8.041933 394.0635 402.1054 394.0633 8.042109
8.042109 8.042109 394.0699 402.112 394.0698 8.04224

8.04224 8.04224 394.0747 402.1169 394.0746 8.042338
8.042338 8.042338 394.0782 402.1206 394.0781 8.042411
8.042411 8.042411 394.0809 402.1233 394.0808 8.042466
8.042466 8.042466 394.0828 402.1253 394.0828 8.042506
8.042506 8.042506 394.0843 402.1268 394.0843 8.042537
8.042537 8.042537 394.0854 402.128 394.0854 8.042559
8.042559 8.042559 394.0862 402.1288 394.0862 8.042576
8.042576 8.042576 394.0869 402.1294 394.0869 8.042589
8.042589 8.042589 394.0873 402.1299 394.0873 8.042598
8.042598 8.042598 394.0877 402.1303 394.0877 8.042605
8.042605 8.042605 394.0879 402.1305 394.0879 8.04261

8.04261 8.04261 394.0881 402.1307 394.0881 8.042614

0 mol NH3, 
100 mol N2
300 mol H2



8.042614 8.042614 394.0883 402.1309 394.0882 8.042617
8.042617 8.042617 394.0884 402.131 394.0884 8.04262

8.04262 8.04262 394.0884 402.1311 394.0884 8.042621
8.042621 8.042621 394.0885 402.1311 394.0885 8.042622
8.042622 8.042622 394.0885 402.1312 394.0885 8.042623
8.042623 8.042623 394.0886 402.1312 394.0886 8.042624
8.042624 8.042624 394.0886 402.1312 394.0886 8.042624
8.042624 8.042624 394.0886 402.1312 394.0886 8.042625
8.042625 8.042625 394.0886 402.1313 394.0886 8.042625
8.042625 8.042625 394.0886 402.1313 394.0886 8.042625
8.042625 8.042625 394.0886 402.1313 394.0886 8.042625
8.042625 8.042625 394.0887 402.1313 394.0887 8.042626



Recycle R

6
6 3 product

F+R (F+R)*X
5

2 4
Feed+recycle Product B

MIXER REACTOR SEPARATOR

N2+3H2--->2NH3
60% conversion 

X=60%

94% NH3, 
2% N2 and 
2% H2





1 Recycle 2 3 4 5 6
Nit 100 0 100 -25 75 0.375 74.625

74.625 174.625 -43.6563 130.9688 0.654844 130.3139


