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Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 254.30 217.94 472.24 0.07 36.43 36.50 508.74 99.97 53.85 14.32 99.81 92.83 7.17
35.00 251.13 216.98 468.11 0.99 35.14 36.13 504.24 99.61 53.65 13.94 97.26 92.83 7.17
40.00 251.95 249.51 501.46 0.07 2.51 2.58 504.04 99.97 50.24 1.00 97.29 99.49 0.51
45.00 253.03 251.47 504.50 0.09 0.65 0.74 505.24 99.96 50.15 0.26 87.84 99.85 0.15
50.00 252.11 251.54 503.65 0.05 0.08 0.13 503.78 99.98 50.06 0.03 61.54 99.97 0.03
AadA Ao 1w a 1 A o <3 ' =
139 N-2 LAAIRAVDIYUHHUNUADNITLINN @]'i"lﬂ'l'illﬂﬁ‘U’ENV\l’EN’E]TﬂTﬂWHﬂ‘U 0 aaspauIn ’ammﬂumimu 100 59UADUIN
Y%recovery of Yopurity of Y%recovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %! float % sink
30.00 248.56 151,44 400.00 3.24 101.11 104.35 504.35 98,71 6214 40,04 96.90 79.31 20.69
35.00 247.32 152.67 399.99 4.13 101.27 105.40 505.39 98.36 61.83 39.88 96.08 79.14 20.86
40.00 251.26 248.97 500.23 0.44 2.55 2.99 503.22 99.83 50.23 1.01 85.28 99.41 0.59
45.00 252.33 253.15 505.48 0.02 0.50 0.52 506.00 99.99 49.92 0.20 96.15 99.90 0.10
50.00 253.45 252.97 506.42 0.00 0.03 0.03 506.45 100.00 50.05 0.01 100.00 99.99 0.01
A Ao 1w a ' A o <3 ' =
M1319 N-3 HAPANHNAVDIQUHYUNNUADNITLYNN @]31ﬂ15“11’ia511’f)\11/\|ﬂ\‘16"lﬂ"lm1/nﬂﬂ 0 aasaauIn ﬂ@]ﬁTLi?iHﬂTiﬂ’Ju 200 59UADUIMN
Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 246.20 130.90 377.10 6.43 121.70 128.13 505.23 97.45 65.29 48.18 94.98 74.64 25.36
35.00 247.84 139.22 387.06 3.82 113.38 117.20 504.26 98.48 64.03 44.89 96.74 76.76 23.24
40.00 250.25 247.96 498.21 1.24 2.98 4.22 502.43 99.51 50.23 1.19 70.62 99.16 0.84
45.00 253.64 252.89 506.53 0.00 0.69 0.69 507.22 100.00 50.07 0.27 100.00 99.86 0.14
50.00 252.17 252.56 504.73 0.00 0.02 0.02 504.75 100.00 49.96 0.01 100.00 100.00 0.00
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Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 250.70 112.87 363.57 3.12 137.88 141.00 504.57 98.77 68.96 54.99 97.79 72.06 27.94
35.00 248.44 113.87 362.31 3.25 138.74 141.99 504.30 98.71 68.57 54.92 97.71 71.84 28.16
40.00 251.66 246.32 497.98 1.13 3.02 4.15 502.13 99.55 50.54 1.21 72.77 99.17 0.83
45.00 253.43 253.24 506.67 0.00 0.57 0.57 507.24 100.00 50.02 0.22 100.00 99.89 0.11
50.00 252.34 253.03 505.37 0.00 0.00 0.00 505.37 100.00 49.93 0.00 #DIV/0! 100.00 0.00
Ada Ao Y a ! A o <3 ' =
AT N-5 LFAAINAUDIYUNHUNNADNITUINN @]3"Iﬂ']3ulﬂﬁ‘ll’f)x‘]V\lﬂQ@']ﬂ']ﬁlVlTﬂU 0 an5ABUIN 95T IUMITNIU 400 SOUADUIN
Yrecovery of Yopurity of Yorecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %l float % sink
30.00 243.92 52.27 296.19 9.05 199.35 208.40 504.59 96,42 8235 79.23 95.66 58.70 41.30
35.00 242.62 50.58 293.20 9.11 202.02 211.13 504.33 96.38 82.75 79.98 95.69 58.14 41.86
40.00 251.92 244.36 496.28 291 3.48 6.39 502.67 98.86 50.76 1.40 54.46 98.73 1.27
45.00 252.12 252.67 504.79 0.00 0.64 0.64 505.43 100.00 49.95 0.25 100.00 99.87 0.13
50.00 253.06 253.32 506.38 0.00 0.01 0.01 506.39 100.00 49.97 0.00 100.00 100.00 0.00
M3 1-6 UEAINAYDIgUHYTNAENsHENTIonT1MT Inavesrlpsememiiy 0.6 Ansaewil dasu52lumsniu 0 seudeui
Yrecovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 254.13 200.94 455.07 0.07 50.43 50.50 505.57 99.97 55.84 20.06 99.86 90.01 9.99
35.00 251.58 204.21 455.79 0.83 48.20 49.03 504.82 99.67 55.20 19.10 98.31 90.29 9.71
40.00 251.75 246.74 498.49 0.14 6.89 7.03 505.52 99.94 50.50 2.72 98.01 98.61 1.39
45.00 253.33 252.73 506.06 0.02 0.27 0.29 506.35 99.99 50.06 0.11 93.10 99.94 0.06
50.00 252.89 252.43 505.32 0.04 0.03 0.07 505.39 99.98 50.05 0.01 42.86 99.99 0.01
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Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 249.86 92.45 342.31 3.11 161.41 164.52 506.83 98.77 72.99 63.58 98.11 67.54 32.46
35.00 249.11 90.88 339.99 2.13 162.16 164.29 504.28 99.15 73.27 64.08 98.70 67.42 32.58
40.00 252.59 245.20 497.79 0.07 7.14 7.21 505.00 99.97 50.74 2.83 99.03 98.57 1.43
45.00 253.76 253.44 507.20 0.00 0.28 0.28 507.48 100.00 50.03 0.11 100.00 99.94 0.06
50.00 254.06 252.43 506.49 0.00 0.06 0.06 506.55 100.00 50.16 0.02 100.00 99.99 0.01
Ada A o " v a ' D o < N =
A1 N-8 LAAINAVDIYUNYUNUADNITLYNN mwmﬂwammﬂmmmﬁm1ﬂ‘u 0.6 ansAoUIN 8a5 152 1UNTNIU 200 SOUADUIN
Yrecovery of Yopurity of Yorecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %l float % sink
30.00 249.74 25.21 274.95 3.36 227.13 230.49 505.44 98.67 90.83 90,01 98.54 54.40 45.60
35.00 249.42 27.31 276.73 2.46 226.11 228.57 505.30 99.02 90.13 89.22 98.92 54.71 45.23
40.00 252.49 243.00 495.49 0.03 9.11 9.14 504.63 99.99 50.96 3.61 99.67 98.19 1.81
45.00 253.97 253.69 507.66 0.00 0.27 0.27 507.93 100.00 50.03 0.11 100.00 99.95 0.05
50.00 254.11 253.11 507.22 0.00 0.04 0.04 507.26 100.00 50.10 0.02 100.00 99.99 0.01
M54 1-9 LEAINAYRIgUMYTNTseMsIenTions1mM3 Tnavesresemmmii 0.6 Ansaeunil dasus2lun1snIu 300 soUdBUR
Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 248.52 28.25 276.77 4.89 225.97 230.86 507.63 98.07 89.79 88.89 97.88 54.52 45.48
35.00 248.22 30.32 278.54 3.95 224.32 228.27 506.81 98.43 89.11 88.09 98.27 54.96 45.04
40.00 252.22 244.03 496.25 1.01 8.87 9.88 506.13 99.60 50.83 3.51 89.78 98.05 1.95
45.00 254.05 253.14 507.19 0.00 0.25 0.25 507.44 100.00 50.09 0.10 100.00 99.95 0.05
50.00 253.89 253.12 507.01 0.00 0.00 0.00 507.01 100.00 50.08 0.00 #DIV/0! 100.00 0.00
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Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 248.20 90.11 338.31 4.84 164.30 169.14 507.45 98.09 73.36 64.58 97.14 66.67 33.33
35.00 247.10 91.91 339.01 3.98 161.21 165.19 504.20 98.41 72.89 63.69 97.59 67.24 32.76
40.00 251.28 250.21 501.49 1.28 3.88 5.16 506.65 99.49 50.11 1.53 75.19 98.98 1.02
45.00 253.64 254.11 507.75 0.00 0.23 0.23 507.98 100.00 49.95 0.09 100.00 99.95 0.05
50.00 253.22 253.08 506.30 0.00 0.00 0.00 506.30 100.00 50.01 0.00 #DIV/0! 100.00 0.00
ada A o " v a ' D o < ' =
M3 N-11 UFAAINAVDIYUHHUNUADNITHINN ﬂﬁ']ﬂ?ﬁllﬁasll’E]\iV‘IfJQGWﬂ'lﬁlﬂ"lﬂ‘iJ 1.0 ansaeu1n 0a5 51 1uMININ 0 SeunouIN
Yrecovery of Yopurity of Yorecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %l float % sink
30.00 252.52 197.48 450.00 0.30 53.55 53.85 503.85 99.88 56:12 21,33 99.44 89.31 10.69
35.00 250.99 205.03 456.02 1.15 46.16 4731 503.33 99.54 55.04 18.38 97.57 90.60 9.40
40.00 251.87 248.75 500.62 0.10 4.08 4.18 504.80 99.96 50.31 1.61 97.61 99.17 0.83
45.00 252.48 253.04 505.52 0.07 0.21 0.28 505.80 99.97 49.94 0.08 75.00 99.94 0.06
50.00 253.07 252.22 505.29 0.03 0.04 0.07 505.36 99.99 50.08 0.02 57.14 99.99 0.01
M99 1-12 uAAIHAveIgaYtinen1suenidns M3 Inavesresemamiiy 1.0 aasaewnd sasusalumsniu 100 seudeui
Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 250.96 77.11 328.07 1.41 174.85 176.26 504.33 99.44 76.50 69.40 99.20 65.05 34.95
35.00 250.20 87.56 337.76 1.12 163.24 164.36 502.12 99.55 74.08 65.09 99.32 67.27 32.73
40.00 252.38 245.88 498.26 0.07 6.56 6.63 504.89 99.97 50.65 2.60 98.94 98.69 1.31
45.00 253.44 253.14 506.58 0.01 0.32 0.33 506.91 100.00 50.03 0.13 96.97 99.93 0.07
50.00 254.12 253.55 507.67 0.00 0.03 0.03 507.70 100.00 50.06 0.01 100.00 99.99 0.01
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Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 251.15 4.38 255.53 1.09 245.98 247.07 502.60 99.57 98.29 98.25 99.56 50.84 49.16
35.00 251.26 7.85 259.11 0.06 242.00 242.06 501.17 99.98 96.97 96.86 99.98 51.70 48.30
40.00 252.47 244.18 496.65 0.03 8.65 8.68 505.33 99.99 50.83 3.42 99.65 98.28 1.72
45.00 253.89 253.34 507.23 0.00 0.38 0.38 507.61 100.00 50.05 0.15 100.00 99.93 0.07
50.00 253.99 252.24 506.23 0.00 0.02 0.02 506.25 100.00 50.17 0.01 100.00 100.00 0.00
N Ao 11 1w a 1 =Y I 1 ~
M3 N-14 HEAPIAQUDIYUNYUNUADNITLINNDATING wammﬂmmmﬁmmu 1.0 agTeoUIN 6&5]51!3'36111!ﬂ15ﬂ'3u 300 9UIDUIMN
Y%recovery of Yopurity of Y%recovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 249.83 7.10 256.93 3.22 24450 247.72 504.65 98,73 9724 97,18 98.70 50.91 49.09
35.00 250.16 10.25 260.41 1.98 241.76 243.74 504.15 99.21 96.06 95.93 99.19 51.65 48.35
40.00 251.08 244.03 495.11 0.98 8.88 9.86 504.97 99.61 50.71 3.51 90.06 98.05 1.95
45.00 253.16 253.45 506.61 0.00 0.35 0.35 506.96 100.00 49.97 0.14 100.00 99.93 0.07
50.00 253.74 253.65 507.39 0.00 0.00 0.00 507.39 100.00 50.01 0.00 #DIV/0! 100.00 0.00
N Ao hl 1w a 1 A o < 1 =
MIN N-15 uﬁmNamaﬂqmwgu%maﬂmmﬂﬂ AIINIT ﬁﬁﬂlﬂ\W‘lﬂQ@TﬂTﬂlﬂTﬂU 1.0 a9 580U N ammﬂumimu 400 59UABDUIN
Y%recovery of Ypurity of Y%recovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 247.10 114.25 361.35 4.71 137.45 142.16 503.51 98.13 68.38 54.61 96.69 71.77 28.23
35.00 246.87 116.32 363.19 4.18 136.28 140.46 503.65 98.33 67.97 53.95 97.02 72.11 27.89
40.00 251.30 249.61 500.91 1.25 3.01 4.26 505.17 99.51 50.17 1.19 70.66 99.16 0.84
45.00 253.16 253.88 507.04 0.00 0.25 0.25 507.29 100.00 49.93 0.10 100.00 99.95 0.05
50.00 253.68 253.87 507.55 0.00 0.00 0.00 507.55 100.00 49.98 0.00 #DIV/0! 100.00 0.00
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Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 252.49 186.32 438.81 1.23 66.83 68.06 506.87 99.52 57.54 26.40 98.19 86.57 13.43
35.00 250.60 188.33 438.93 2.00 65.39 67.39 506.32 99.21 57.09 25.77 97.03 86.69 13.31
40.00 251.96 246.60 498.56 0.12 5.32 5.44 504.00 99.95 50.54 2.11 97.79 98.92 1.08
45.00 252.94 253.53 506.47 0.07 0.08 0.15 506.62 99.97 49.94 0.03 53.33 99.97 0.03
50.00 252.33 252.67 505.00 0.03 0.03 0.06 505.06 99.99 49.97 0.01 50.00 99.99 0.01
N Ao 11 1w a 1 =Y <} 1 ~
A1 N-17 LFAAINAVDIQUUHUNUADNITHINNDATINIG wammﬂmmmmmﬂu 1.5 aasauIN ’Oﬁi%i?iﬂﬂ?ﬁﬂﬂu 100 59UADUIN
Q U
Y%recovery of Yopurity of Y%recovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPSt ABS ABS % float % sink
30.00 250.23 92.42 342.65 2.54 161.78 164.32 506.97 99.00 73,03 63,64 98.45 67.59 3241
35.00 251.27 91.62 342.89 2.13 162.91 165.04 507.93 99.16 73.28 64.00 98.71 67.51 32.49
40.00 252.65 246.21 498.86 0.03 522 5.25 504.11 99.99 50.65 2.08 99.43 98.96 1.04
45.00 254.14 253.56 507.70 0.00 0.05 0.05 507.75 100.00 50.06 0.02 100.00 99.99 0.01
50.00 253.14 252.87 506.01 0.00 0.04 0.04 506.05 100.00 50.03 0.02 100.00 99.99 0.01
N Ao hl 1w a 1 A o < 1 =
1919 N-18 uﬁmNamaﬂqmwgu%maﬂmmﬂﬂ AIINIT ‘Viﬁﬂli’NWi’Ni’ﬂﬂTﬂlﬂTﬂU 1.5 aaTauIN ammﬂumimu 200 39UADUIN
Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 249.87 49.28 299.15 2.97 203.64 206.61 505.76 98.83 83.53 80.52 98.56 59.15 40.85
35.00 249.69 52.46 302.15 2.82 200.14 202.96 505.11 98.88 82.64 79.23 98.61 59.82 40.18
40.00 252.64 250.73 503.37 0.00 1.98 1.98 505.35 100.00 50.19 0.78 100.00 99.61 0.39
45.00 253.27 253.48 506.75 0.00 0.04 0.04 506.79 100.00 49.98 0.02 100.00 99.99 0.01
50.00 253.23 253.17 506.40 0.00 0.04 0.04 506.44 100.00 50.01 0.02 100.00 99.99 0.01
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Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 248.55 50.13 298.68 322 203.33 206.55 505.23 98.72 83.22 80.22 98.44 59.12 40.88
35.00 247.93 55.10 303.03 4.22 197.53 201.75 504.78 98.33 81.82 78.19 97.91 60.03 39.97
40.00 252.60 249.50 502.10 0.00 2.89 2.89 504.99 100.00 50.31 1.15 100.00 99.43 0.57
45.00 252.99 253.74 506.73 0.00 0.00 0.00 506.73 100.00 49.93 0.00 #DIV/0! 100.00 0.00
50.00 253.88 253.49 507.37 0.00 0.00 0.00 507.37 100.00 50.04 0.00 #DIV/0! 100.00 0.00
ada A o 1w a 1 A < N =
1319 N-20 LFAAINAVDIYUHHUNUADNITHINN mwmﬁwammﬂmmmﬁm1ﬂ°u 1.5 aa3aouUN ’f)ﬁi?iiﬂﬁlUﬂTﬁﬂ'Ju 400 59UADUIMN
Y%recovery of Yopurity of Y%recovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %l float % sink
30.00 247.13 127158 374.66 3.23 125.17 128.40 503.06 98.71 6596 49.53 97.48 74.48 25.52
35.00 251.61 129.26 380.87 1.59 124.32 125.91 506.78 99.37 66.06 49.03 98.74 75.15 24.85
40.00 251.95 247.33 499.28 0.63 4.42 5.05 504.33 99.75 50.46 1.76 87.52 99.00 1.00
45.00 253.79 253.53 507.32 0.00 0.00 0.00 507.32 100.00 50.03 0.00 #DIV/0! 100.00 0.00
50.00 253.87 253.85 507.72 0.00 0.00 0.00 507.72 100.00 50.00 0.00 #DIV/0! 100.00 0.00
ada A o 1w a 1 A < N =
A998 N-21 HAPANAUDIQUHHUNUADNITHINN ﬁi?ﬂ"lihlﬁﬁﬁll’f]\w\li’)\i@TﬂTﬂWITﬂ‘]J 2.0 9TADUIMN ammﬂumimu 0 I9URNBUIN
Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 253.20 177.62 430.82 1.32 76.90 78.22 509.04 99.48 58.77 30.21 98.31 84.63 15.37
35.00 249.17 179.80 428.97 2.94 71.58 74.52 503.49 98.83 58.09 28.47 96.05 85.20 14.80
40.00 252.18 250.37 502.55 0.12 2.46 2.58 505.13 99.95 50.18 0.97 95.35 99.49 0.51
45.00 252.37 252.85 505.22 0.07 0.02 0.09 505.31 99.97 49.95 0.01 22.22 99.98 0.02
50.00 252.78 252.28 505.06 0.03 0.03 0.06 505.12 99.99 50.05 0.01 50.00 99.99 0.01
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Y%recovery of Ypurity of Yerecovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 250.56 130.41 380.97 2.12 123.23 125.35 506.32 99.16 65.77 48.58 98.31 75.24 24.76
35.00 252.24 131.83 384.07 1.02 120.26 121.28 505.35 99.60 65.68 47.71 99.16 76.00 24.00
40.00 252.35 249.16 501.51 0.04 2.98 3.02 504.53 99.98 50.32 1.18 98.68 99.40 0.60
45.00 253.42 253.14 506.56 0.00 0.02 0.02 506.58 100.00 50.03 0.01 100.00 100.00 0.00
50.00 253.97 253.43 507.40 0.00 0.00 0.00 507.40 100.00 50.05 0.00 #DIV/0! 100.00 0.00
N Ao 11 1w a 1 =Y I 1 ~
M9 N-23 HEAPIAQUDIYUNYUNUADNITLINNDATING wammﬂmmmmmﬂu 2.0 95D UIN ’Oﬁi%i?iﬂﬂ?ﬁﬂﬂu 200 59UABDUIN
Y%recovery of Yopurity of Y%recovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 250.04 89.49 339.53 2.23 16311 165.34 504.87 99,12 73:64 64,57 98.65 67.25 32.75
35.00 248.32 90.15 338.47 3.84 162.30 166.14 504.61 98.48 73.37 64.29 97.69 67.08 32.92
40.00 252.61 250.32 502.93 0.00 2.96 2.96 505.89 100.00 50.23 1.17 100.00 99.41 0.59
45.00 254.15 253.35 507.50 0.00 0.00 0.00 507.50 100.00 50.08 0.00 #DIV/0! 100.00 0.00
50.00 253.34 252.64 505.98 0.00 0.01 0.01 505.99 100.00 50.07 0.00 100.00 100.00 0.00
N Ao hl 1w a 1 A o < 1 =
M3 N-24 uﬁmNamaﬂqmwgu%maﬂmmﬂﬂ AIINIT ‘Viﬁﬂli’NWi’Ni’ﬂﬂTﬂlﬂTﬂU 2.0 a5 UIN ammﬂumimu 300 59UMDUIN
Y%recovery of Ypurity of Y%recovery of Yopurity of
temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 247.30 90.33 337.63 6.11 161.98 168.09 505.72 97.59 73.25 64.20 96.37 66.76 33.24
35.00 247.02 92.69 339.71 6.91 160.03 166.94 506.65 97.28 72.71 63.32 95.86 67.05 3295
40.00 251.97 249.36 501.33 0.04 2.68 2.72 504.05 99.98 50.26 1.06 98.53 99.46 0.54
45.00 253.78 253.11 506.89 0.00 0.02 0.02 506.91 100.00 50.07 0.01 100.00 100.00 0.00
50.00 253.86 253.56 507.42 0.00 0.00 0.00 507.42 100.00 50.03 0.00 #DIV/0! 100.00 0.00
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Y%recovery of Ypurity of Yerecovery of Yopurity of

temp HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
30.00 246.51 162.24 408.75 8.33 90.36 98.69 507.44 96.73 60.31 35.77 91.56 80.55 19.45
35.00 252.14 167.58 419.72 1.23 85.02 86.25 505.97 99.51 60.07 33.66 98.57 82.95 17.05
40.00 252.84 251.35 504.19 0.94 1.52 2.46 506.65 99.63 50.15 0.60 61.79 99.51 0.49
45.00 253.68 253.34 507.02 0.00 0.05 0.05 507.07 100.00 50.03 0.02 100.00 99.99 0.01
50.00 253.44 253.16 506.60 0.00 0.00 0.00 506.60 100.00 50.03 0.00 #DIV/0! 100.00 0.00
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v { a Y <3 1
M1519 V-1 LAAIHAYDITATINT IMavearesoImaniiaomsueniiguwgil 30°C 8asui21un1snIu 0 souaeR

Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 254.30 217.94 472.24 0.07 36.43 36.50 508.74 99.97 53.85 14.32 99.81 92.83 7.17
0.60 254.13 200.94 455.07 0.07 50.43 50.50 505.57 99.97 55.84 20.06 99.86 90.01 9.99
1.00 252.52 197.48 450.00 0.30 53.55 53.85 503.85 99.88 56.12 21.33 99.44 89.31 10.69
1.50 252.49 186.32 438.81 1.23 66.83 68.06 506.87 99.52 57.54 26.40 98.19 86.57 13.43
2.00 253.20 177.62 430.82 1.32 76.90 78.22 509.04 99.48 58.77 30.21 98.31 84.63 15.37
v Ul A A a o Y] < 1 =t
A1 V-2 LAAINAVDIDATINIG ﬁﬁﬂlﬁ]\?ﬂ@\i@"lﬂWﬁ“Vlllﬂ@ﬂ']ﬁl!fJﬂ“Vl’i]m‘Hﬂ‘JJ 30C ammﬂumimu 100 59UADUIN
q U
Yrecovery of Yopurity of Y%recovery of Ypurity of
air flow rate | HIPS(float) 'ABS(float) sum of float HIPS(5ink) ABS(sink) sum of sink! total HIPS HIPS ABS ABS % float % sink
0.00 248.56 151,44 400.00 324 101.11 104.35 504135 98.71 62.14 40.04 96.90 79.31 20.69
0.60 249.86 92.45 34231 3.11 161.41 164.52 506.83 98.77 72.99 63.58 98.11 67.54 32.46
1.00 250.96 77.11 328.07 1.41 174.85 176.26 504.33 99.44 76.50 69.40 99.20 65.05 34.95
1.50 250.23 92.42 342.65 2.54 161.78 164.32 506.97 99.00 73.03 63.64 98.45 67.59 3241
2.00 250.56 130.41 380.97 2.12 123.23 125.35 506.32 99.16 65.77 48.58 98.31 75.24 24.76
[ l!l A ~ a o [ < 1 =1
A9 V-3 LAAINAVDIDATINIG ﬂﬁ"lli’NWi’Nf’J”lﬂW’fmJ@@ﬂTﬁLLEJﬂTIQﬂ!‘W{]?J 30C i’]@]ﬁ%i?iﬂﬂ?iﬂﬁlu 200 50UNDUIN
Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 246.20 130.90 377.10 6.43 121.70 128.13 505.23 97.45 65.29 48.18 94.98 74.64 25.36
0.60 249.74 25.21 274.95 3.36 227.13 230.49 505.44 98.67 90.83 90.01 98.54 54.40 45.60
1.00 251.15 438 255.53 1.09 245.98 247.07 502.60 99.57 98.29 98.25 99.56 50.84 49.16
1.50 249.87 49.28 299.15 2.97 203.64 206.61 505.76 98.83 83.53 80.52 98.56 59.15 40.85
2.00 250.04 89.49 339.53 2.23 163.11 165.34 504.87 99.12 73.64 64.57 98.65 67.25 32.75
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M58 V-4 LAAIHAVDITATINT IMavearesoImaniiaonsueniiguygil 30°C 8a51521uN130I1 300 50UABUI

Y%recovery of Y%purity of Y%recovery of Yopurity of

air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 250.70 112.87 363.57 3.12 137.88 141.00 504.57 98.77 68.96 54.99 97.79 72.06 27.94
0.60 248.52 28.25 276.77 4.89 22597 230.86 507.63 98.07 89.79 88.89 97.88 54.52 45.48
1.00 249.83 7.10 256.93 322 244.50 247.72 504.65 98.73 97.24 97.18 98.70 50.91 49.09
1.50 248.55 50.13 298.68 322 203.33 206.55 505.23 98.72 83.22 80.22 98.44 59.12 40.88
2.00 247.30 90.33 337.63 6.11 161.98 168.09 505.72 97.59 73.25 64.20 96.37 66.76 33.24

@ Aa A a o Y < ' =
AN V-5 Llﬁﬂ\‘]Na"’ll'fN’E]ﬂﬁWﬂTiVlﬁﬁﬂlﬂﬂw@\i@"lﬂWﬁ“ﬂiJﬂﬂﬂ']'iL!ﬂﬂﬂqmﬁ{]ﬂ 30C ammﬂumimu 400 59 UADUIN
Yrecovery of Yopurity of Y%recovery of Ypurity of

air flow rate | HIPS(float) 'ABS(float) sum of float HIPS(5ink) ABS(sink) sum of sink! total HIPS HIPS ABS ABS % float % sink
0.00 243.92 52.27 296.19 9.05 199.35 208.40 504159 96.42 82.35 79.23 95.66 58.70 41.30
0.60 248.20 90.11 338.31 4.84 164.30 169.14 507.45 98.09 73.36 64.58 97.14 66.67 33.33
1.00 247.10 114.25 361.35 4.71 137.45 142.16 503.51 98.13 68.38 54.61 96.69 71.77 28.23
1.50 247.13 127.53 374.66 3.23 125.17 128.40 503.06 98.71 65.96 49.53 97.48 74.48 25.52
2.00 246.51 162.24 408.75 8.33 90.36 98.69 507.44 96.73 60.31 35.77 91.56 80.55 19.45

@ Aa A a o @ < ' ~
M1319 V-6 Llﬁﬂ\?Naslli’)\i’E]@]iWﬂ"lillWﬁ"Ui’NWi’Nf’J”lﬂWﬂWJ@]@ﬂTﬁLLEJﬂVIQﬂ!W{]?J 35C i’]@]ﬁ%i?sluﬂﬁiﬂﬁlu 0 59UABUIMN
Y%recovery of Yopurity of Y%recovery of Y%purity of

air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 251.13 216.98 468.11 0.99 35.14 36.13 504.24 99.61 53.65 13.94 97.26 92.83 7.17
0.60 251.58 204.21 455.79 0.83 48.20 49.03 504.82 99.67 55.20 19.10 98.31 90.29 9.71
1.00 250.99 205.03 456.02 1.15 46.16 47.31 503.33 99.54 55.04 18.38 97.57 90.60 9.40
1.50 250.60 188.33 438.93 2.00 65.39 67.39 506.32 99.21 57.09 25.77 97.03 86.69 13.31
2.00 249.17 179.80 428.97 2.94 71.58 74.52 503.49 98.83 58.09 28.47 96.05 85.20 14.80
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M58 V-7 LEAAIHAYDITATINT IMavearesoimaniiaonsueniigugil 35°C 8as1521un130I1 100 50UABUNG

Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 247.32 152.67 399.99 4.13 101.27 105.40 505.39 98.36 61.83 39.88 96.08 79.14 20.86
0.60 249.11 90.88 339.99 2.13 162.16 164.29 504.28 99.15 73.27 64.08 98.70 67.42 32.58
1.00 250.20 87.56 337.76 1.12 163.24 164.36 502.12 99.55 74.08 65.09 99.32 67.27 32.73
1.50 251.27 91.62 342.89 2.13 162.91 165.04 507.93 99.16 73.28 64.00 98.71 67.51 32.49
2.00 252.24 131.83 384.07 1.02 120.26 121.28 505.35 99.60 65.68 47.71 99.16 76.00 24.00
o Ul A A a o Y] < 1 =t
A1 V-8 LAAINAVDIDATINIG ﬁﬁﬂlﬁ]\?ﬂ@\i@"lﬂWﬁ“Vlllﬂ@ﬂ']ﬁl!fJﬂVlQﬂ!ﬁ{]‘JJ 35C ammﬂumimu 200 5oUNDUIN
Yrecovery of Yopurity of Y%recovery of Ypurity of
air flow rate | HIPS(float) 'ABS(float) sum of float HIPS(5ink) ABS(sink) sum of sink! total HIPS HIPS ABS ABS % float % sink
0.00 247.84 139,22 387.06 3.82 113.38 117.20 504126 98.48 64.03 44.89 96.74 76.76 23.24
0.60 249.42 27.31 276.73 2.46 226.11 228.57 505.30 99.02 90.13 89.22 98.92 54.77 45.23
1.00 251.26 7.85 259.11 0.06 242.00 242.06 501.17 99.98 96.97 96.86 99.98 51.70 48.30
1.50 249.69 52.46 302.15 2.82 200.14 202.96 505.11 98.88 82.64 79.23 98.61 59.82 40.18
2.00 248.32 90.15 338.47 3.84 162.30 166.14 504.61 98.48 73.37 64.29 97.69 67.08 32.92
[ l!l A ~ a o [ < 1 =1
A9 V-9 LFAAINAVDIDATINIG ﬂﬁ"lli’NWi’Nf’J”lﬂW’fmJ@@ﬂTﬁLLEJﬂTIQﬂ!‘W{]?J 35C i’]@]ﬁ%i?iﬂﬂ?iﬂﬁlu 300 50UABDUIN
Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 248.44 113.87 362.31 3.25 138.74 141.99 504.30 98.71 68.57 54.92 97.71 71.84 28.16
0.60 248.22 30.32 278.54 3.95 224.32 228.27 506.81 98.43 89.11 88.09 98.27 54.96 45.04
1.00 250.16 10.25 260.41 1.98 241.76 243.74 504.15 99.21 96.06 95.93 99.19 51.65 48.35
1.50 247.93 55.10 303.03 4.22 197.53 201.75 504.78 98.33 81.82 78.19 97.91 60.03 39.97
2.00 247.02 92.69 339.71 6.91 160.03 166.94 506.65 97.28 72.71 63.32 95.86 67.05 32.95
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Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 242.62 50.58 293.20 9.11 202.02 211.13 504.33 96.38 82.75 79.98 95.69 58.14 41.86
0.60 247.10 91.91 339.01 3.98 161.21 165.19 504.20 98.41 72.89 63.69 97.59 67.24 32.76
1.00 246.87 116.32 363.19 4.18 136.28 140.46 503.65 98.33 67.97 53.95 97.02 72.11 27.89
1.50 251.61 129.26 380.87 1.59 124.32 125.91 506.78 99.37 66.06 49.03 98.74 75.15 24.85
2.00 252.14 167.58 419.72 1.23 85.02 86.25 505.97 99.51 60.07 33.66 98.57 82.95 17.05
@ Aa A a o Y < ' =
M1319 v-11 Llﬁ'ﬂ\iNaﬂlﬂﬂ@ﬁiTﬂWiVlﬁﬁsllﬂ\ﬁ"lf]\?ﬂ"lﬂ'lﬁﬂNﬂ@ﬂ'ﬁllﬂﬂﬂ@mﬁ{]ﬂ 40 C ammﬂumimu 0 39UABDUIMN
Yrecovery of Yopurity of Y%recovery of Ypurity of
air flow rate | HIPS(float) 'ABS(float) sum of float HIPS(5ink) ABS(sink) sum of sink! total HIPS HIPS ABS ABS % float % sink
0.00 251.95 249)51 501.46 0.07 2\51 2.58 504104 99.97 50.24 1.00 97.29 99.49 0.51
0.60 251.75 246.74 498.49 0.14 6.89 7.03 505.52 99.94 50.50 2.72 98.01 98.61 1.39
1.00 251.87 248.75 500.62 0.10 4.08 4.18 504.80 99.96 50.31 1.61 97.61 99.17 0.83
1.50 251.96 246.60 498.56 0.12 532 5.44 504.00 99.95 50.54 2.11 97.79 98.92 1.08
2.00 252.18 250.37 502.55 0.12 2.46 2.58 505.13 99.95 50.18 0.97 95.35 99.49 0.51
[ A A a o [ < J =
M1319 V-12 LLfT@NNflsll'f)\i’E]@’Ii"lﬂ"li]l‘l’iﬁ"lli’]\i‘i/‘li’)ﬂi’ﬂﬂ"lﬁﬂN@]i’)ﬂ"ﬁllﬂﬂﬂqmﬁgu 40 C ﬂ@]ﬁTLi?iHﬂTiﬂ’Ju 100 39UADUIN
Yorecovery of Yopurity of Yrecovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 251.26 248.97 500.23 0.44 2.55 2.99 503.22 99.83 50.23 1.01 85.28 99.41 0.59
0.60 252.59 245.20 497.79 0.07 7.14 7.21 505.00 99.97 50.74 2.83 99.03 98.57 1.43
1.00 252.38 245.88 498.26 0.07 6.56 6.63 504.89 99.97 50.65 2.60 98.94 98.69 1.31
1.50 252.65 246.21 498.86 0.03 522 5.25 504.11 99.99 50.65 2.08 99.43 98.96 1.04
2.00 252.35 249.16 501.51 0.04 2.98 3.02 504.53 99.98 50.32 1.18 98.68 99.40 0.60




[ { a Y ] '
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Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 250.25 247.96 498.21 1.24 2.98 4.22 502.43 99.51 50.23 1.19 70.62 99.16 0.84
0.60 252.49 243.00 495.49 0.03 9.11 9.14 504.63 99.99 50.96 3.61 99.67 98.19 1.81
1.00 252.47 24418 496.65 0.03 8.65 8.68 505.33 99.99 50.83 3.42 99.65 98.28 1.72
1.50 252.64 250.73 503.37 0.00 1.98 1.98 505.35 100.00 50.19 0.78 100.00 99.61 0.39
2.00 252.61 250.32 502.93 0.00 2.96 2.96 505.89 100.00 50.23 1.17 100.00 99.41 0.59
@ Aa A a o Y < ' =
M1319 V-14 Llﬁ'ﬂ\iWaﬂlﬂﬂ@ﬁiTﬂWiVlﬂﬁsllﬂ\ﬁ"lf]\iﬂ"lﬂ'lﬁﬂNﬂ@ﬂ'ﬁllﬂﬂﬂqmﬁ{]ﬂ 40 C ammﬂumimu 300 59UADUIN
Yrecovery of Yopurity of Y%recovery of Ypurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(5ink) ABS(sink) sum of sink! total HIPS HIPS ABS ABS % float % sink
0.00 251.66 246.32 497.98 1.13 3,02 4.15 50213 99.55 50.54 1.21 72.77 99.17 0.83
0.60 252.22 244.03 496.25 1.01 8.87 9.88 506.13 99.60 50.83 3.51 89.78 98.05 1.95
1.00 251.08 244.03 495.11 0.98 8.88 9.86 504.97 99.61 50.71 3.51 90.06 98.05 1.95
1.50 252.60 249.50 502.10 0.00 2.89 2.89 504.99 100.00 50.31 1.15 100.00 99.43 0.57
2.00 251.97 249.36 501.33 0.04 2.68 2.72 504.05 99.98 50.26 1.06 98.53 99.46 0.54
@ A A a o @ 3 ' =
M1319 V-15 LLfT@NNﬁGU'E)Qﬂﬂi?ﬂ"lill‘l’iﬁ"ll’f]\iv\lﬂﬂf’ﬂﬂ"lﬁﬂNﬁi’)ﬂ"ﬁllﬂﬂﬂ@ﬂ!ﬁ{]&l 40 C i’]@]ﬁTLi’ﬂHﬂTiﬂ’Ju 400 59UNDUIN
Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 251.92 24436 496.28 291 3.48 6.39 502.67 98.86 50.76 1.40 54.46 98.73 1.27
0.60 251.28 250.21 501.49 1.28 3.88 5.16 506.65 99.49 50.11 1.53 75.19 98.98 1.02
1.00 251.30 249.61 500.91 1.25 3.01 4.26 505.17 99.51 50.17 1.19 70.66 99.16 0.84
1.50 251.95 247.33 499.28 0.63 442 5.05 504.33 99.75 50.46 1.76 87.52 99.00 1.00
2.00 252.84 251.35 504.19 0.94 1.52 2.46 506.65 99.63 50.15 0.60 61.79 99.51 0.49
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Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 253.03 251.47 504.50 0.09 0.65 0.74 505.24 99.96 50.15 0.26 87.84 99.85 0.15
0.60 253.33 252.73 506.06 0.02 0.27 0.29 506.35 99.99 50.06 0.11 93.10 99.94 0.06
1.00 252.48 253.04 505.52 0.07 0.21 0.28 505.80 99.97 49.94 0.08 75.00 99.94 0.06
1.50 252.94 253.53 506.47 0.07 0.08 0.15 506.62 99.97 49.94 0.03 53.33 99.97 0.03
2.00 252.37 252.85 505.22 0.07 0.02 0.09 505.31 99.97 49.95 0.01 22.22 99.98 0.02
@ Aa A a o Y < ' =
M1319 V-17 Llﬁ'ﬂ\iNaﬂlﬂﬂ@ﬁiTﬂWiVlﬁﬁsllﬂ\ﬁ"lf]\?ﬂ"lﬂ'lﬁﬂNﬂ@ﬂ'ﬁllﬂﬂﬂ@mﬁ{]ﬂ 45C ammﬂumimu 100 39UADUIN
Yrecovery of Yopurity of Y%recovery of Ypurity of
air flow rate | HIPS(float) 'ABS(float) sum of float HIPS(5ink) ABS(sink) sum of sink! total HIPS HIPS ABS ABS % float % sink
0.00 252.33 253)15 505.48 0.02 0.50 0,52 506100 99.99 49.92 0.20 96.15 99.90 0.10
0.60 253.76 253.44 507.20 0.00 0.28 0.28 507.48 100.00 50.03 0.11 100.00 99.94 0.06
1.00 253.44 253.14 506.58 0.01 0.32 0.33 506.91 100.00 50.03 0.13 96.97 99.93 0.07
1.50 254.14 253.56 507.70 0.00 0.05 0.05 507.75 100.00 50.06 0.02 100.00 99.99 0.01
2.00 253.42 253.14 506.56 0.00 0.02 0.02 506.58 100.00 50.03 0.01 100.00 100.00 0.00
@ A A a o @ 3 ' =
M1319 V-18 LLfT@NNflsll'f)\i’E]@’Ii"lﬂ"li]l‘l’iﬁ"lli’]\i‘i/‘li’)ﬂi’ﬂﬂ"lﬁﬂN@]i’)ﬂ"ﬁllﬂﬂﬂqmﬁgu 45 C ﬂ@]ﬁTLi?iHﬂTiﬂ’Ju 200 59UNDUIN
Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 253.64 252.89 506.53 0.00 0.69 0.69 507.22 100.00 50.07 0.27 100.00 99.86 0.14
0.60 253.97 253.69 507.66 0.00 0.27 0.27 507.93 100.00 50.03 0.11 100.00 99.95 0.05
1.00 253.89 253.34 507.23 0.00 0.38 0.38 507.61 100.00 50.05 0.15 100.00 99.93 0.07
1.50 253.27 253.48 506.75 0.00 0.04 0.04 506.79 100.00 49.98 0.02 100.00 99.99 0.01
2.00 254.15 253.35 507.50 0.00 0.00 0.00 507.50 100.00 50.08 0.00 #DIV/0! 100.00 0.00
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Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 253.43 253.24 506.67 0.00 0.57 0.57 507.24 100.00 50.02 0.22 100.00 99.89 0.11
0.60 254.05 253.14 507.19 0.00 0.25 0.25 507.44 100.00 50.09 0.10 100.00 99.95 0.05
1.00 253.16 253.45 506.61 0.00 0.35 0.35 506.96 100.00 49.97 0.14 100.00 99.93 0.07
1.50 252.99 253.74 506.73 0.00 0.00 0.00 506.73 100.00 49.93 0.00 #DIV/0! 100.00 0.00
2.00 253.78 253.11 506.89 0.00 0.02 0.02 506.91 100.00 50.07 0.01 100.00 100.00 0.00
@ Aa A a o Y < ' =
M1319 V-20 Llﬁ'ﬂ\iNaﬂlﬂﬂ@ﬁiTﬂWiVlﬁﬁsllﬂ\ﬁ"lf]\?ﬂ"lﬂ'lﬁﬂNﬂ@ﬂ'ﬁllﬂﬂﬂ@mﬁ{]ﬂ 45C ammﬂumimu 400 59 UADUIN
Yrecovery of Yopurity of Y%recovery of Ypurity of
air flow rate | HIPS(float) 'ABS(float) sum of float HIPS(5ink) ABS(sink) sum of sink! total HIPS HIPS ABS ABS % float % sink
0.00 252.12 252,67 504.79 0.00 0.64 0,64 50543 100.00 49.95 0.25 100,00 99.87 0.13
0.60 253.64 254.11 507.75 0.00 0.23 0.23 507.98 100.00 49.95 0.09 100.00 99.95 0.05
1.00 253.16 253.88 507.04 0.00 0.25 0.25 507.29 100.00 49.93 0.10 100.00 99.95 0.05
1.50 253.79 253.53 507.32 0.00 0.00 0.00 507.32 100.00 50.03 0.00 #DIV/0! 100.00 0.00
2.00 253.68 253.34 507.02 0.00 0.05 0.05 507.07 100.00 50.03 0.02 100.00 99.99 0.01
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Yorecovery of Yopurity of Yrecovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 252.11 251.54 503.65 0.05 0.08 0.13 503.78 99.98 50.06 0.03 61.54 99.97 0.03
0.60 252.89 252.43 505.32 0.04 0.03 0.07 505.39 99.98 50.05 0.01 42.86 99.99 0.01
1.00 253.07 252.22 505.29 0.03 0.04 0.07 505.36 99.99 50.08 0.02 57.14 99.99 0.01
1.50 252.33 252.67 505.00 0.03 0.03 0.06 505.06 99.99 49.97 0.01 50.00 99.99 0.01
2.00 252.78 252.28 505.06 0.03 0.03 0.06 505.12 99.99 50.05 0.01 50.00 99.99 0.01
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Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 253.45 252.97 506.42 0.00 0.03 0.03 506.45 100.00 50.05 0.01 100.00 99.99 0.01
0.60 254.06 252.43 506.49 0.00 0.06 0.06 506.55 100.00 50.16 0.02 100.00 99.99 0.01
1.00 254.12 253.55 507.67 0.00 0.03 0.03 507.70 100.00 50.06 0.01 100.00 99.99 0.01
1.50 253.14 252.87 506.01 0.00 0.04 0.04 506.05 100.00 50.03 0.02 100.00 99.99 0.01
2.00 253.97 253.43 507.40 0.00 0.00 0.00 507.40 100.00 50.05 0.00 #DIV/0! 100.00 0.00
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Yrecovery of Yopurity of Y%recovery of Ypurity of
air flow rate | HIPS(float) 'ABS(float) sum of float HIPS(5ink) ABS(sink) sum of sink! total HIPS HIPS ABS ABS % float % sink
0.00 252.17 252156 504.73 0.00 0,02 0,02 504175 100.00 49.96 0.01 100,00 100.00 0.00
0.60 254.11 253.11 507.22 0.00 0.04 0.04 507.26 100.00 50.10 0.02 100.00 99.99 0.01
1.00 253.99 252.24 506.23 0.00 0.02 0.02 506.25 100.00 50.17 0.01 100.00 100.00 0.00
1.50 253.23 253.17 506.40 0.00 0.04 0.04 506.44 100.00 50.01 0.02 100.00 99.99 0.01
2.00 253.34 252.64 505.98 0.00 0.01 0.01 505.99 100.00 50.07 0.00 100.00 100.00 0.00
@ A A a o @ 3 ' =
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Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 252.34 253.03 505.37 0.00 0.00 0.00 505.37 100.00 49.93 0.00 #DIV/0! 100.00 0.00
0.60 253.89 253.12 507.01 0.00 0.00 0.00 507.01 100.00 50.08 0.00 #DIV/0! 100.00 0.00
1.00 253.74 253.65 507.39 0.00 0.00 0.00 507.39 100.00 50.01 0.00 #DIV/0! 100.00 0.00
1.50 253.88 253.49 507.37 0.00 0.00 0.00 507.37 100.00 50.04 0.00 #DIV/0! 100.00 0.00
2.00 253.86 253.56 507.42 0.00 0.00 0.00 507.42 100.00 50.03 0.00 #DIV/0! 100.00 0.00
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Y%recovery of Y%purity of Y%recovery of Yopurity of
air flow rate | HIPS(float) ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 253.06 253.32 506.38 0.00 0.01 0.01 506.39 100.00 49.97 0.00 100.00 100.00 0.00
0.60 253.22 253.08 506.30 0.00 0.00 0.00 506.30 100.00 50.01 0.00 #DIV/0! 100.00 0.00
1.00 253.68 253.87 507.55 0.00 0.00 0.00 507.55 100.00 49.98 0.00 #DIV/0! 100.00 0.00
1.50 253.87 253.85 507.72 0.00 0.00 0.00 507.72 100.00 50.00 0.00 #DIV/0! 100.00 0.00
2.00 253.44 253.16 506.60 0.00 0.00 0.00 506.60 100.00 50.03 0.00 #DIV/0! 100.00 0.00




MANUIN A
AT NANITNAADIDNTWAVBIOAIUS I UNITNIU

A a
nuaMILENNAIaNN

96



[ < 4 1 §
M1319 A-1 LEAAAVDIDAT 1S UM INIuATnemMILen N

[

A31M3 Inavesrlosemaminy 0 Ansaouil gl 30°C

97

Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 254.30 217.94 472.24 0.07 36.43 36.50 508.74 99.97 53.85 14.32 99.81 92.83 7.17
100.00 248.56 151.44 400.00 3.24 101.11 104.35 504.35 98.71 62.14 40.04 96.90 79.31 20.69
200.00 246.20 130.90 377.10 6.43 121.70 128.13 505.23 97.45 65.29 48.18 94.98 74.64 25.36
300.00 250.70 112.87 363.57 3.12 137.88 141.00 504.57 98.77 68.96 54.99 97.79 72.06 27.94
400.00 243.92 52.27 296.19 9.05 199.35 208.40 504.59 96.42 82.35 79.23 95.66 58.70 41.30
@ < A Ao ' v a ' = a o
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Y%recovery of Yopurity of Y%recovery of Yopurity of
rotor speed HIPS(float) || ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %! float % sink
0.00 251.13 216.98 468.11 0.99 35.14 36.13 504.24 99.61 53165 13,94 97.26 92.83 7.17
100.00 247.32 152.67 399.99 4.13 101.27 105.40 505.39 98.36 61.83 39.88 96.08 79.14 20.86
200.00 247.84 139.22 387.06 3.82 113.38 117.20 504.26 98.48 64.03 44.89 96.74 76.76 23.24
300.00 248.44 113.87 362.31 3.25 138.74 141.99 504.30 98.71 68.57 54.92 97.71 71.84 28.16
400.00 242.62 50.58 293.20 9.11 202.02 211.13 504.33 96.38 82.75 79.98 95.69 58.14 41.86
o <3 AA Ao v a ' = a o
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 251.95 249.51 501.46 0.07 2.51 2.58 504.04 99.97 50.24 1.00 97.29 99.49 0.51
100.00 251.26 248.97 500.23 0.44 2.55 2.99 503.22 99.83 50.23 1.01 85.28 99.41 0.59
200.00 250.25 247.96 498.21 1.24 2.98 4.22 502.43 99.51 50.23 1.19 70.62 99.16 0.84
300.00 251.66 246.32 497.98 1.13 3.02 4.15 502.13 99.55 50.54 1.21 72.77 99.17 0.83
400.00 251.92 244.36 496.28 291 3.48 6.39 502.67 98.86 50.76 1.40 54.46 98.73 1.27
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 253.03 251.47 504.50 0.09 0.65 0.74 505.24 99.96 50.15 0.26 87.84 99.85 0.15
100.00 252.33 253.15 505.48 0.02 0.50 0.52 506.00 99.99 49.92 0.20 96.15 99.90 0.10
200.00 253.64 252.89 506.53 0.00 0.69 0.69 507.22 100.00 50.07 0.27 100.00 99.86 0.14
300.00 253.43 253.24 506.67 0.00 0.57 0.57 507.24 100.00 50.02 0.22 100.00 99.89 0.11
400.00 252.12 252.67 504.79 0.00 0.64 0.64 505.43 100.00 49.95 0.25 100.00 99.87 0.13
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Y%recovery of Yopurity of Y%recovery of Yopurity of
rotor speed HIPS(float) || ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %! float % sink
0.00 252.11 251.54 503.65 0.05 0.08 0.13 503.78 99.98 50,06 0.03 61.54 99.97 0.03
100.00 253.45 252.97 506.42 0.00 0.03 0.03 506.45 100.00 50.05 0.01 100.00 99.99 0.01
200.00 252.17 252.56 504.73 0.00 0.02 0.02 504.75 100.00 49.96 0.01 100.00 100.00 0.00
300.00 252.34 253.03 505.37 0.00 0.00 0.00 505.37 100.00 49.93 0.00 #DIV/0! 100.00 0.00
400.00 253.06 253.32 506.38 0.00 0.01 0.01 506.39 100.00 49.97 0.00 100.00 100.00 0.00
Y < Aa A o v v a ' P a o
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 254.13 200.94 455.07 0.07 50.43 50.50 505.57 99.97 55.84 20.06 99.86 90.01 9.99
100.00 249.86 92.45 34231 3.11 161.41 164.52 506.83 98.77 72.99 63.58 98.11 67.54 32.46
200.00 249.74 25.21 274.95 3.36 227.13 230.49 505.44 98.67 90.83 90.01 98.54 54.40 45.60
300.00 248.52 28.25 276.77 4.89 225.97 230.86 507.63 98.07 89.79 88.89 97.88 54.52 45.48
400.00 248.20 90.11 338.31 4.84 164.30 169.14 507.45 98.09 73.36 64.58 97.14 66.67 33.33
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 251.58 204.21 455.79 0.83 48.20 49.03 504.82 99.67 55.20 19.10 98.31 90.29 9.71
100.00 249.11 90.88 339.99 2.13 162.16 164.29 504.28 99.15 73.27 64.08 98.70 67.42 32.58
200.00 249.42 27.31 276.73 2.46 226.11 228.57 505.30 99.02 90.13 89.22 98.92 54.77 45.23
300.00 248.22 30.32 278.54 3.95 224.32 228.27 506.81 98.43 89.11 88.09 98.27 54.96 45.04
400.00 247.10 91.91 339.01 3.98 161.21 165.19 504.20 98.41 72.89 63.69 97.59 67.24 32.76
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Y%recovery of Yopurity of Y%recovery of Yopurity of
rotor speed HIPS(float) || ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %! float % sink
0.00 251.75 246.74 498.49 0.14 6.89 7.03 505.52 99.94 50:50 2.72 98.01 98.61 1.39
100.00 252.59 245.20 497.79 0.07 7.14 7.21 505.00 99.97 50.74 2.83 99.03 98.57 1.43
200.00 252.49 243.00 495.49 0.03 9.11 9.14 504.63 99.99 50.96 3.61 99.67 98.19 1.81
300.00 252.22 244.03 496.25 1.01 8.87 9.88 506.13 99.60 50.83 3.51 89.78 98.05 1.95
400.00 251.28 250.21 501.49 1.28 3.88 5.16 506.65 99.49 50.11 1.53 75.19 98.98 1.02
Y < Aa A o v v a ' P a o
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 253.33 252.73 506.06 0.02 0.27 0.29 506.35 99.99 50.06 0.11 93.10 99.94 0.06
100.00 253.76 253.44 507.20 0.00 0.28 0.28 507.48 100.00 50.03 0.11 100.00 99.94 0.06
200.00 253.97 253.69 507.66 0.00 0.27 0.27 507.93 100.00 50.03 0.11 100.00 99.95 0.05
300.00 254.05 253.14 507.19 0.00 0.25 0.25 507.44 100.00 50.09 0.10 100.00 99.95 0.05
400.00 253.64 254.11 507.75 0.00 0.23 0.23 507.98 100.00 49.95 0.09 100.00 99.95 0.05
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 252.89 252.43 505.32 0.04 0.03 0.07 505.39 99.98 50.05 0.01 42.86 99.99 0.01
100.00 254.06 252.43 506.49 0.00 0.06 0.06 506.55 100.00 50.16 0.02 100.00 99.99 0.01
200.00 254.11 253.11 507.22 0.00 0.04 0.04 507.26 100.00 50.10 0.02 100.00 99.99 0.01
300.00 253.89 253.12 507.01 0.00 0.00 0.00 507.01 100.00 50.08 0.00 #DIV/0! 100.00 0.00
400.00 253.22 253.08 506.30 0.00 0.00 0.00 506.30 100.00 50.01 0.00 #DIV/0! 100.00 0.00
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Y%recovery of Yopurity of Y%recovery of Yopurity of
rotor speed HIPS(float) || ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %! float % sink
0.00 252.52 197.48 450.00 0.30 53.55 53.85 503.85 99.88 5612 21,33 99.44 89.31 10.69
100.00 250.96 77.11 328.07 1.41 174.85 176.26 504.33 99.44 76.50 69.40 99.20 65.05 3495
200.00 251.15 4.38 255.53 1.09 245.98 247.07 502.60 99.57 98.29 98.25 99.56 50.84 49.16
300.00 249.83 7.10 256.93 322 244.50 247.72 504.65 98.73 97.24 97.18 98.70 50.91 49.09
400.00 247.10 114.25 361.35 4.71 137.45 142.16 503.51 98.13 68.38 54.61 96.69 71.77 28.23
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 250.99 205.03 456.02 1.15 46.16 47.31 503.33 99.54 55.04 18.38 97.57 90.60 9.40
100.00 250.20 87.56 337.76 1.12 163.24 164.36 502.12 99.55 74.08 65.09 99.32 67.27 32.73
200.00 251.26 7.85 259.11 0.06 242.00 242.06 501.17 99.98 96.97 96.86 99.98 51.70 48.30
300.00 250.16 10.25 260.41 1.98 241.76 243.74 504.15 99.21 96.06 95.93 99.19 51.65 48.35
400.00 246.87 116.32 363.19 4.18 136.28 140.46 503.65 98.33 67.97 53.95 97.02 72.11 27.89
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 251.87 248.75 500.62 0.10 4.08 4.18 504.80 99.96 50.31 1.61 97.61 99.17 0.83
100.00 252.38 245.88 498.26 0.07 6.56 6.63 504.89 99.97 50.65 2.60 98.94 98.69 1.31
200.00 252.47 244.18 496.65 0.03 8.65 8.68 505.33 99.99 50.83 342 99.65 98.28 1.72
300.00 251.08 244.03 495.11 0.98 8.88 9.86 504.97 99.61 50.71 3.51 90.06 98.05 1.95
400.00 251.30 249.61 500.91 1.25 3.01 4.26 505.17 99.51 50.17 1.19 70.66 99.16 0.84
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Y%recovery of Yopurity of Y%recovery of Yopurity of
rotor speed HIPS(float) || ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %! float % sink
0.00 252.48 253.04 505.52 0.07 0.21 028 505.80 99.97 4994 0.08 75.00 99.94 0.06
100.00 253.44 253.14 506.58 0.01 0.32 0.33 506.91 100.00 50.03 0.13 96.97 99.93 0.07
200.00 253.89 253.34 507.23 0.00 0.38 0.38 507.61 100.00 50.05 0.15 100.00 99.93 0.07
300.00 253.16 253.45 506.61 0.00 0.35 0.35 506.96 100.00 49.97 0.14 100.00 99.93 0.07
400.00 253.16 253.88 507.04 0.00 0.25 0.25 507.29 100.00 49.93 0.10 100.00 99.95 0.05
Y < Aa A o Y a ' = a )
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 253.07 252.22 505.29 0.03 0.04 0.07 505.36 99.99 50.08 0.02 57.14 99.99 0.01
100.00 254.12 253.55 507.67 0.00 0.03 0.03 507.70 100.00 50.06 0.01 100.00 99.99 0.01
200.00 253.99 252.24 506.23 0.00 0.02 0.02 506.25 100.00 50.17 0.01 100.00 100.00 0.00
300.00 253.74 253.65 507.39 0.00 0.00 0.00 507.39 100.00 50.01 0.00 #DIV/0! 100.00 0.00
400.00 253.68 253.87 507.55 0.00 0.00 0.00 507.55 100.00 49.98 0.00 #DIV/0! 100.00 0.00
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 252.49 186.32 438.81 1.23 66.83 68.06 506.87 99.52 57.54 26.40 98.19 86.57 13.43
100.00 250.23 92.42 342.65 2.54 161.78 164.32 506.97 99.00 73.03 63.64 98.45 67.59 3241
200.00 249.87 49.28 299.15 2.97 203.64 206.61 505.76 98.83 83.53 80.52 98.56 59.15 40.85
300.00 248.55 50.13 298.68 322 203.33 206.55 505.23 98.72 83.22 80.22 98.44 59.12 40.88
400.00 247.13 127.53 374.66 3.23 125.17 128.40 503.06 98.71 65.96 49.53 97.48 74.48 25.52
@ < Aa A o o a ' = a o
MIN A-17 Llﬁﬂ\iWaﬂlﬂﬂ@ﬁi%iﬂiuﬂTiﬂ'}uﬂNﬁ@fﬂﬁllﬂﬂ N mwmi"lwammﬂmmmmmﬂu L5 angaouIm ganu 35C
Y%recovery of Yopurity of Y%recovery of Yopurity of
rotor speed HIPS(float) || ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %! float % sink
0.00 250.60 188.33 438.93 2.00 65.39 67.39 506.32 99.21 57:09 2571 97.03 86.69 13.31
100.00 251.27 91.62 342.89 2.13 162.91 165.04 507.93 99.16 73.28 64.00 98.71 67.51 32.49
200.00 249.69 52.46 302.15 2.82 200.14 202.96 505.11 98.88 82.64 79.23 98.61 59.82 40.18
300.00 247.93 55.10 303.03 4.22 197.53 201.75 504.78 98.33 81.82 78.19 97.91 60.03 39.97
400.00 251.61 129.26 380.87 1.59 124.32 125.91 506.78 99.37 66.06 49.03 98.74 75.15 24.85
Y < Aa A o Y a ' = a )
f1319 A-18 Llﬁﬂ\iNflsll'f)\i’f]ﬂi"lliflslUﬂ"liﬂTJuVlNﬂf’)ﬂWiLLﬂﬂ N gli"lﬂ"lill‘l’iﬁ"ll’f]\i‘i/‘li’)ﬂﬂTﬂ”lﬁlfi/nﬂ‘]J 1.5 aaTaouUIN UNHY 40 C
Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 251.96 246.60 498.56 0.12 532 5.44 504.00 99.95 50.54 2.11 97.79 98.92 1.08
100.00 252.65 246.21 498.86 0.03 522 5.25 504.11 99.99 50.65 2.08 99.43 98.96 1.04
200.00 252.64 250.73 503.37 0.00 1.98 1.98 505.35 100.00 50.19 0.78 100.00 99.61 0.39
300.00 252.60 249.50 502.10 0.00 2.89 2.89 504.99 100.00 50.31 1.15 100.00 99.43 0.57
400.00 251.95 247.33 499.28 0.63 442 5.05 504.33 99.75 50.46 1.76 87.52 99.00 1.00
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 252.94 253.53 506.47 0.07 0.08 0.15 506.62 99.97 49.94 0.03 53.33 99.97 0.03
100.00 254.14 253.56 507.70 0.00 0.05 0.05 507.75 100.00 50.06 0.02 100.00 99.99 0.01
200.00 253.27 253.48 506.75 0.00 0.04 0.04 506.79 100.00 49.98 0.02 100.00 99.99 0.01
300.00 252.99 253.74 506.73 0.00 0.00 0.00 506.73 100.00 49.93 0.00 #DIV/0! 100.00 0.00
400.00 253.79 253.53 507.32 0.00 0.00 0.00 507.32 100.00 50.03 0.00 #DIV/0! 100.00 0.00
@ < Aa A o o a ' = a o
711319 A-20 Llﬁﬂ\iWaﬂlﬂﬂ@ﬁi%iﬂiuﬂTiﬂ'}uﬂNﬁ@fﬂﬁllﬂﬂ N mwmi"lwammﬂmmmmmﬂu L5 AU gainu 50 C
Y%recovery of Yopurity of Y%recovery of Yopurity of
rotor speed HIPS(float) || ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %! float % sink
0.00 252.33 252.67 505.00 0.03 0.03 0.06 505.06 99.99 4997 0.01 50.00 99.99 0.01
100.00 253.14 252.87 506.01 0.00 0.04 0.04 506.05 100.00 50.03 0.02 100.00 99.99 0.01
200.00 253.23 253.17 506.40 0.00 0.04 0.04 506.44 100.00 50.01 0.02 100.00 99.99 0.01
300.00 253.88 253.49 507.37 0.00 0.00 0.00 507.37 100.00 50.04 0.00 #DIV/0! 100.00 0.00
400.00 253.87 253.85 507.72 0.00 0.00 0.00 507.72 100.00 50.00 0.00 #DIV/0! 100.00 0.00
Y < Aa A o Y a ' = a )
71319 A-21 Llﬁﬂ\iNflsll'f)\i’f]ﬂi"lliflslUﬂ"liﬂTJuVlNﬂf’)ﬂWiLLﬂﬂ N gli"lﬂ"lill‘l’iﬁ"ll’f]\i‘i/‘li’)ﬂﬂTﬂ”lﬁlfi/nﬂ‘]J 2.0 9 TADUIN UNHY 30C
Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 253.20 177.62 430.82 1.32 76.90 78.22 509.04 99.48 58.77 30.21 98.31 84.63 15.37
100.00 250.56 130.41 380.97 2.12 123.23 125.35 506.32 99.16 65.77 48.58 98.31 75.24 24.76
200.00 250.04 89.49 339.53 223 163.11 165.34 504.87 99.12 73.64 64.57 98.65 67.25 32.75
300.00 247.30 90.33 337.63 6.11 161.98 168.09 505.72 97.59 73.25 64.20 96.37 66.76 33.24
400.00 246.51 162.24 408.75 8.33 90.36 98.69 507.44 96.73 60.31 35.77 91.56 80.55 19.45
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Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 249.17 179.80 428.97 2.94 71.58 74.52 503.49 98.83 58.09 28.47 96.05 85.20 14.80
100.00 252.24 131.83 384.07 1.02 120.26 121.28 505.35 99.60 65.68 47.71 99.16 76.00 24.00
200.00 248.32 90.15 338.47 3.84 162.30 166.14 504.61 98.48 73.37 64.29 97.69 67.08 32.92
300.00 247.02 92.69 339.71 6.91 160.03 166.94 506.65 97.28 72.71 63.32 95.86 67.05 3295
400.00 252.14 167.58 419.72 1.23 85.02 86.25 505.97 99.51 60.07 33.66 98.57 82.95 17.05
@ < Aa A o o a ' = a o
711319 A-23 Llﬁﬂ\iWaﬂlﬂﬂ@ﬁi%iﬂiuﬂTiﬂ'}uﬂNﬁ@fﬂﬁllﬂﬂ N mwmi"lwammﬂmmmmmﬂu 2.0 aATA9UIN QUHNNYU 40 C
Y%recovery of Yopurity of Y%recovery of Yopurity of
rotor speed HIPS(float) || ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS %! float % sink
0.00 252.18 250.37 502.55 0.12 2,46 2.58 505.13 99.95 50:18 0.97 95.35 99.49 0.51
100.00 252.35 249.16 501.51 0.04 2.98 3.02 504.53 99.98 50.32 1.18 98.68 99.40 0.60
200.00 252.61 250.32 502.93 0.00 2.96 2.96 505.89 100.00 50.23 1.17 100.00 99.41 0.59
300.00 251.97 249.36 501.33 0.04 2.68 2.72 504.05 99.98 50.26 1.06 98.53 99.46 0.54
400.00 252.84 251.35 504.19 0.94 1.52 2.46 506.65 99.63 50.15 0.60 61.79 99.51 0.49
Y < Aa A o Y a ' = a o
711319 A-24 Llﬁﬂ\iNflsll'f)\i’f]ﬂi"lliflslUﬂ"liﬂTJuVlNﬂf’)ﬂWiLLﬂﬂ N gli"lﬂ"lill‘l’iﬁ"ll’f]\i‘i/‘li’)ﬂﬂTﬂ”lﬁlfi/nﬂ‘]J 2.0 9 TADUIN UNHY 45C
Y%recovery of Ypurity of Yorecovery of Yopurity of
rotor speed HIPS(float) | ABS(float) sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 252.37 252.85 505.22 0.07 0.02 0.09 505.31 99.97 49.95 0.01 2222 99.98 0.02
100.00 253.42 253.14 506.56 0.00 0.02 0.02 506.58 100.00 50.03 0.01 100.00 100.00 0.00
200.00 254.15 253.35 507.50 0.00 0.00 0.00 507.50 100.00 50.08 0.00 #DIV/0! 100.00 0.00
300.00 253.78 253.11 506.89 0.00 0.02 0.02 506.91 100.00 50.07 0.01 100.00 100.00 0.00
400.00 253.68 253.34 507.02 0.00 0.05 0.05 507.07 100.00 50.03 0.02 100.00 99.99 0.01
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Y%recovery of Ypurity of Yrecovery of Yopurity of
rotor speed HIPS(float) ABS(float) | sum of float HIPS(sink) ABS(sink) sum of sink total HIPS HIPS ABS ABS % float % sink
0.00 252.78 252.28 505.06 0.03 0.03 0.06 505.12 99.99 50.05 0.01 50.00 99.99 0.01
100.00 253.97 253.43 507.40 0.00 0.00 0.00 507.40 100.00 50.05 0.00 #DIV/0! 100.00 0.00
200.00 253.34 252.64 505.98 0.00 0.01 0.01 505.99 100.00 50.07 0.00 100.00 100.00 0.00
300.00 253.86 253.56 507.42 0.00 0.00 0.00 507.42 100.00 50.03 0.00 #DIV/0! 100.00 0.00
400.00 253.44 253.16 506.60 0.00 0.00 0.00 506.60 100.00 50.03 0.00 #DIV/0! 100.00 0.00
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1. pine oil
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M3MIANTASIia (leak and spill)
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2. Sodium Hydroxide (NaOH)
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Effect of Temperature on HIPS and ABS Separation System by Froth
Flotation Technique using Depressant
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Department of Materials Science and Engineering, Faculty of Engineering and Industrial Technology,
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Abstract
This research is to design and build the froth flotation system using tannic acid as a

depressant to separate High Impact Polystyrene (HIPS) and Acrylonitrile Butadiene Styrene
(ABS) plastic mixture and to study the effect of salt medium temperature on the efficiency of
the separation system. A demonstration unit of the HIPS and ABS separation system could
vary medium temperatures, rotor speeds and air flow rates. The effect of salt medium
temperature on the separation efficiency of the HIPS and ABS by froth flotation technique
using depressant was investigated by varying the temperatures in the range of 30 to 50°C at
rotor speed of 200 rpm and air flow rate of 1.0 litre/min. It was found that increasing the salt
medium temperature could decrease the separation efficiency due to changing of surface
tension. With the salt medium temperature of 30°C, this technique could separate ABS and
HIPS at efficiency of 98.25%.

Keywords: Froth flotation, Acrylonitrile Butadiene Styrene (ABS), High Impact Polystyrene
(HIPS), Tannic acid.

1. Introduction in salt medium effectively[1]. The separation

The mechanical recycling is a common technique that has been investigated for HIPS

way to produce recycled plastic products. and ABS in this research is froth flotation

However, the plastic wastes must be sorted
before re-melting to obtain quality products.
One of the popular sorting processes is a
density separation. A two-stage density
separation process can be used to separate
commodity plastic wastes. Firstly, low-density
plastics such as polyethylene (PE) floated in
water and can be separated from dense plastics
such as polyvinyl chloride (PVC). However,
plastic mixture of similar density such as High
Impact Polystyrene (HIPS) and Acrylonitrile
Butadiene Styrene (ABS) cannot be separated

technique.

As shown in Figure 1, the froth flotation
is a surface-chemistry based process of
separation of fine solids that takes advantage
of the differences in wettability at solid
particle-surfaces. Solid surfaces are often
naturally wettable by water and termed
hydrophilic. A surface that is non-wettable is
water repelling and termed hydrophobic. If a
surface is hydrophobic, it is also typically air
attracting, termed aerophilic, and is strongly

attracted to an air interface, which readily



displaces water at the solid’s surface. In froth
flotation process, separation of a binary solids
mixture may be accomplished by the selective
attachment of hydrophobic solid particles to
gas bubbles (typically air). The other
hydrophilic solid particles remain in the liquid
(typically water). The difference in the density
between the air bubbles and water provides
buoyancy that preferentially lifts the
hydrophobic solid particles to the surface
where they remain entrained in a froth which
can be drained off or mechanically skimmed
away[2-3]. The increasing of separation
efficiency by the use of selective depressants
was also studied for separation of HIPS and
ABS by froth flotation technique.

Rotating Shaft

=9
Froth
S aaadian G

Frothing

o O Air Bubble

Figure 1. Froth flotation apparatus.

The objectives of this research are to
design and build the froth flotation system
using tannic acid as a depressant to separate
HIPS and ABS plastic mixture and to study the
effect of salt medium temperature on the

efficiency of the separation system.

2. Experimental
Firstly, the unit of HIPS and ABS

separation system was designed and built. The

Tank oTa)o W ¢ @% i 06 Froth Effluent
o S

4 Hydrophobic Particle
2 Hydrophilic Particle
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system’s tank had volume of 12.39 litres. The
maximum of rotor speed was 2,000 rpm. The
system could control the temperature in the
range of room temperature to 100°C by a
temperature controller and the maximum air
flow rate of the system was 6.0 litres/min.

The salt medium solution of the system
comprised of 10 litres of water, 0.625 g of
tannic acid and 0.625 ml of pine oil. The
density of the system was adjusted by adding
NaCl to maintain a density of 1.037 g/cm®. The
pH of the system was set to be 11.5 (controlled
by adding NaOH) for good ionizing condition
of tannic acid.

The HIPS and ABS pellets had density of
1.0823 g/cm® and 1.0835 g/cm®, respectively.
The shape of the plastic pellets was cylindrical
which were 2.5 mm in diameter and 4.0 mm in
length. "The, system’ \was ‘Used, to separate the
mixture-of HIPS-and ABS; each-total'weight of
250 grams.

The effect of salt medium temperature on
the efficiency of the separation system was
investigated by varying salt medium
temperatures in the range of 30 to 50°C at rotor
speed of 200 rpm and air flow rate of 1.0
litre/min. Then, % recovery and %purity of
HIPS and ABS was calculated.

3. Results and discussion
The overall design of the HIPS and ABS

separation system is shown in Figure 2. The
temperature of the salt medium solution in the
internal glass tank (A) was kept constant by
controlled heater (D) in the external glass tank
(H). A temperature controller was used to
monitor and control the temperature as desired.
There was a sieve (C) to collect the sinking

plastic (ABS). A diameter of sieve’s pore was



about 2 mm (less than diameter of plastic
pellets).

Figure 2. The components and overall design

of the separation system.

The system used the double turbines
which the lower turbine was designed to
disperse air bubbles from sparger under the
collected’ sieve, ‘andthe ' upper-turbine was
designed- to- prevent- agglomeration- of -floated
plastic pellets.

From the design of the separation system,
all components were brought to assemble into

a demonstration unit that is shown in Figure 3.

Figure 3. The HIPS and ABS separation

system by froth flotation technique.

At the beginning of each test, both HIPS and
ABS pellets were floating in the salt medium

solution due to the buoyancy of air bubble
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adhered on both plastic surface. Later, ABS
plastics would sink into the salt medium
solution because the tannic acid ionized into
the tannic-O" form. The tannic-O" would then
attach at hydrophilic site of the ABS plastics.
Resulting, the surface of ABS plastic became
higher hydrophilic. Thus, the air bubble would
not attach at the surface of ABS pellets, but it
could only attach at the surface of HIPS
pellets.

Figure 4 shows that the maximum
%recovery of ABS (98.25%) was found at the
salt medium temperature of 30°C. When the
salt medium temperature increased, the
%recovery of ABS decreased. However, at
medium temperature higher than 35°C, the
HIPS and ABS plastic mixture could not be
separated. Both plastics were floated in the
froth flotation technique ‘using, depressant. | In
general,-the surface tension’ of liquid’would be
lower when the temperature is higher. The
%recovery of ABS was expected to be higher
when the medium temperature was higher,
however, the result contradicted to the

expectation.

%o recovery of ABS

medivm temperatime| .('J

Figure 4. %Recovery of ABS as a function of
salt medium temperature at rotor speed of 200
rpm and air flow rate of 1.0 litre/min.



The surface tension of the salt medium
solution at various temperatures is shown in
Table 1. The surface tensions of the salt
medium solution, containing tannic acid at the
temperature in the range of 30-40°C, were

similar in the range of 46-50 mN/m.

Table 1. The surface tension of the salt
medium solution, containing tannic acid at
various medium temperatures (The surface
tension of water at 30°C was 67.6 mN/m).

Medium Surface tension
temperature (°C) (mN/m)
30 49.7
35 47.7
40 49.5
45 46.3
50 48.8

Table 2. pH of the 0:00625 % by weight of
tannic acid solution at various temperatures.
(this concentration is used in separation
system).

Medium
temperature (°C) pH
30 7.15
35 7.18
40 7.22
45 7.28
50 7.34

The main influence on separation

efficiency was the effect of tannic acid
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ionization on sensitivity of surface properties
of plastics. When the temperature was higher,
tannic acid would have lower ionization. As
shown in Table 2, the pH value of tannic acid
solution is more basic when the temperature is
rising. Thus, when the temperature was higher,
there was less depressant to be absorbed on
surface of ABS, resulting in lower hydrophilic,
thus increasing air bubble attachment and ABS

would re-floated.

4. Conclusion

The froth flotation technique using tannic
acid can separate ABS and HIPS plastic
mixture by depressing ABS in salt medium.
The optimum salt medium temperature of this
technique at rotor speed of 200 rpm and air
flow rate of 1.0 litre/min is 30°C. At this
temperature, /the system could | separate \ABS
and HIPS at %recovery. of ABS of 98.25%
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