Effect of fines percentage in Cellulose Nanofibrils on Ultrasonic dewatering
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Online Resource 2
statistic test using R
#statistic test for settling height for 60 % fines redispersed to 1 and 5 mins
# load data
data=read.csv("60y.csv")
print(data)
##    y_60_org    y_15_1    y_15_5    y_25_1    y_25_5    y_35_1    y_35_5
## 1 0.4134996 0.4554580 0.4141021 0.4801680 0.3988177 0.4936163 0.4150435
## 2 0.4462056 0.5081716 0.4561335 0.5171973 0.4052936 0.4628333 0.3657445
## 3 0.4112864        NA 0.4229911 0.5136986 0.3959117        NA 0.3842676
## 4 0.4342376        NA        NA 0.4417808 0.4521477        NA        NA
## 5 0.5491438        NA        NA        NA 0.4688939        NA        NA
#t statistis where null hypothesis is the difference in mean is zero
t.test(data$y_60_org,data$y_15_1)
## 
##  Welch Two Sample t-test
## 
## data:  data$y_60_org and data$y_15_1
## t = -0.84501, df = 3.0625, p-value = 0.459
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.14613238  0.08425198
## sample estimates:
## mean of x mean of y 
## 0.4508746 0.4818148
t.test(data$y_60_org,data$y_25_1)
## 
##  Welch Two Sample t-test
## 
## data:  data$y_60_org and data$y_25_1
## t = -1.2081, df = 6.6992, p-value = 0.2679
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.11108772  0.03641455
## sample estimates:
## mean of x mean of y 
## 0.4508746 0.4882112
t.test(data$y_60_org,data$y_35_1)
## 
##  Welch Two Sample t-test
## 
## data:  data$y_60_org and data$y_35_1
## t = -0.92047, df = 4.8583, p-value = 0.4007
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.10440561  0.04970525
## sample estimates:
## mean of x mean of y 
## 0.4508746 0.4782248
t.test(data$y_60_org,data$y_15_5)
## 
##  Welch Two Sample t-test
## 
## data:  data$y_60_org and data$y_15_5
## t = 0.69587, df = 5.5681, p-value = 0.5145
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.05115169  0.09074976
## sample estimates:
## mean of x mean of y 
## 0.4508746 0.4310756
t.test(data$y_60_org,data$y_25_5)
## 
##  Welch Two Sample t-test
## 
## data:  data$y_60_org and data$y_25_5
## t = 0.90133, df = 6.5196, p-value = 0.3995
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.04434350  0.09766688
## sample estimates:
## mean of x mean of y 
## 0.4508746 0.4242129
t.test(data$y_60_org,data$y_35_5)
## 
##  Welch Two Sample t-test
## 
## data:  data$y_60_org and data$y_35_5
## t = 2.1411, df = 5.7848, p-value = 0.07773
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.009578042  0.134623498
## sample estimates:
## mean of x mean of y 
## 0.4508746 0.3883519
data1=read.csv("90y.csv")
print(data1)
##     X90_org  X90_15_1  X90_15_5  X90_25_1  X90_25_5  X90_35_1  X90_35_5
## 1 0.2737588 0.3453090 0.2544294 0.3862213 0.1685514 0.3087379 0.2057110
## 2 0.2651293 0.3328990 0.2993282 0.4152610 0.2266774 0.4132201 0.2378442
## 3 0.2188976 0.2904412 0.2249096 0.3031384 0.2465215 0.3422867 0.2500000
## 4 0.2238058        NA        NA        NA        NA        NA        NA
## 5 0.2338257        NA        NA        NA        NA        NA        NA
#t statistis where null hypothesis is the difference in mean is zero
t.test(data1$X90_org,data1$X90_15_1)
## 
##  Welch Two Sample t-test
## 
## data:  data1$X90_org and data1$X90_15_1
## t = -3.9929, df = 3.8088, p-value = 0.01786
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.13640418 -0.02319508
## sample estimates:
## mean of x mean of y 
## 0.2430834 0.3228831
t.test(data1$X90_org,data1$X90_25_1)
## 
##  Welch Two Sample t-test
## 
## data:  data1$X90_org and data1$X90_25_1
## t = -3.5359, df = 2.4468, p-value = 0.05292
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.25360759  0.00336063
## sample estimates:
## mean of x mean of y 
## 0.2430834 0.3682069
t.test(data1$X90_org,data1$X90_35_1)
## 
##  Welch Two Sample t-test
## 
## data:  data1$X90_org and data1$X90_35_1
## t = -3.4105, df = 2.5331, p-value = 0.05429
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.227617479  0.004287857
## sample estimates:
## mean of x mean of y 
## 0.2430834 0.3547482
t.test(data1$X90_org,data1$X90_15_5)
## 
##  Welch Two Sample t-test
## 
## data:  data1$X90_org and data1$X90_15_5
## t = -0.67727, df = 3.0868, p-value = 0.5455
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.09265744  0.05971285
## sample estimates:
## mean of x mean of y 
## 0.2430834 0.2595557
t.test(data1$X90_org,data1$X90_25_5)
## 
##  Welch Two Sample t-test
## 
## data:  data1$X90_org and data1$X90_25_5
## t = 1.1261, df = 2.9296, p-value = 0.3438
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.0543897  0.1127230
## sample estimates:
## mean of x mean of y 
## 0.2430834 0.2139168
t.test(data1$X90_org,data1$X90_35_5)
## 
##  Welch Two Sample t-test
## 
## data:  data1$X90_org and data1$X90_35_5
## t = 0.68924, df = 4.6634, p-value = 0.5234
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.03345837  0.05725514
## sample estimates:
## mean of x mean of y 
## 0.2430834 0.2311850
#statistic test for t90 for 60 % fines redispersed to 1 and 5 mins
# load data
data2=read.csv("60t.csv")
print(data2)
##     X60_org X60_15_1 X60_15_5  X60_25_1  X60_25_5  X60_35_1  X60_35_5
## 1 0.1388889 0.291667    0.277 0.2222000 0.1388889 0.1111111 0.1388889
## 2 0.2361111 0.104167    0.125 0.1041670 0.1944444 0.2222222 0.1458333
## 3 0.2361111       NA    0.187 0.2708333 0.2013889        NA 0.2083333
## 4 0.2708333       NA       NA 0.2152778 0.1666667        NA        NA
## 5 0.2083333       NA       NA        NA 0.3055556        NA        NA
#t statistis where null hypothesis is the difference in mean is zero
t.test(data2$X60_org,data2$X60_15_1)
## 
##  Welch Two Sample t-test
## 
## data:  data2$X60_org and data2$X60_15_1
## t = 0.20906, df = 1.1137, p-value = 0.866
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.9445970  0.9848741
## sample estimates:
## mean of x mean of y 
## 0.2180556 0.1979170
t.test(data2$X60_org,data2$X60_25_1)
## 
##  Welch Two Sample t-test
## 
## data:  data2$X60_org and data2$X60_25_1
## t = 0.35903, df = 5.226, p-value = 0.7336
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.09062783  0.12049989
## sample estimates:
## mean of x mean of y 
## 0.2180556 0.2031195
t.test(data2$X60_org,data2$X60_35_1)
## 
##  Welch Two Sample t-test
## 
## data:  data2$X60_org and data2$X60_35_1
## t = 0.8593, df = 1.3343, p-value = 0.5168
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.3781827  0.4809605
## sample estimates:
## mean of x mean of y 
## 0.2180556 0.1666667
t.test(data2$X60_org,data2$X60_15_5)
## 
##  Welch Two Sample t-test
## 
## data:  data2$X60_org and data2$X60_15_5
## t = 0.44002, df = 3.037, p-value = 0.6894
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.1343064  0.1777508
## sample estimates:
## mean of x mean of y 
## 0.2180556 0.1963333
t.test(data2$X60_org,data2$X60_25_5)
## 
##  Welch Two Sample t-test
## 
## data:  data2$X60_org and data2$X60_25_5
## t = 0.46395, df = 7.562, p-value = 0.6557
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.06701604  0.10034937
## sample estimates:
## mean of x mean of y 
## 0.2180556 0.2013889
t.test(data2$X60_org,data2$X60_35_5)
## 
##  Welch Two Sample t-test
## 
## data:  data2$X60_org and data2$X60_35_5
## t = 1.7176, df = 5.3419, p-value = 0.1427
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.02514601  0.13255342
## sample estimates:
## mean of x mean of y 
## 0.2180556 0.1643519
#statistic test for t90 for 90 % fines redispersed to 1 and 5 mins
data3=read.csv("90t.csv")
print(data3)
##    X90_org X90_15_1 X90_15_5 X90_25_1 X90_25_5 X90_35_1 X90_35_5
## 1 5.152778 4.097222 4.798611 4.263889 5.194444 4.430556 5.000000
## 2 5.006944 4.048611 4.715278 3.972222 5.166667 3.993056 4.569444
## 3 5.076389 4.291667 4.993056 3.729167 4.409722 4.062500 4.805556
## 4 4.861111       NA       NA       NA       NA       NA       NA
#t statistis where null hypothesis is the difference in mean is zero
t.test(data3$X90_org,data3$X90_15_1)
## 
##  Welch Two Sample t-test
## 
## data:  data3$X90_org and data3$X90_15_1
## t = 9.0802, df = 4.3517, p-value = 0.000546
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  0.618211 1.138733
## sample estimates:
## mean of x mean of y 
##  5.024306  4.145833
t.test(data3$X90_org,data3$X90_25_1)
## 
##  Welch Two Sample t-test
## 
## data:  data3$X90_org and data3$X90_25_1
## t = 6.2196, df = 2.6499, p-value = 0.01196
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  0.4639399 1.6078193
## sample estimates:
## mean of x mean of y 
##  5.024306  3.988426
t.test(data3$X90_org,data3$X90_35_1)
## 
##  Welch Two Sample t-test
## 
## data:  data3$X90_org and data3$X90_35_1
## t = 5.7776, df = 2.8395, p-value = 0.01197
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  0.3717564 1.3527807
## sample estimates:
## mean of x mean of y 
##  5.024306  4.162037
t.test(data3$X90_org,data3$X90_15_5)
## 
##  Welch Two Sample t-test
## 
## data:  data3$X90_org and data3$X90_15_5
## t = 1.8308, df = 4.0464, p-value = 0.1403
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.09616064  0.47347545
## sample estimates:
## mean of x mean of y 
##  5.024306  4.835648
t.test(data3$X90_org,data3$X90_25_5)
## 
##  Welch Two Sample t-test
## 
## data:  data3$X90_org and data3$X90_25_5
## t = 0.38078, df = 2.2345, p-value = 0.7366
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.9300053  1.1313942
## sample estimates:
## mean of x mean of y 
##  5.024306  4.923611
t.test(data3$X90_org,data3$X90_35_5)
## 
##  Welch Two Sample t-test
## 
## data:  data3$X90_org and data3$X90_35_5
## t = 1.6727, df = 2.993, p-value = 0.1932
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -0.2105498  0.6758276
## sample estimates:
## mean of x mean of y 
##  5.024306  4.791667
#statistic test for tranmission data for 60 % fines redispersed to 1 and 5 mins for 550nm
# load data
data4=read.csv("60uv550.csv")
print(data4)
##   X60_org X60_15_1 X60_15_5 X60_25_1 X60_25_5 X60_35_1 X60_35_5
## 1   80.00    91.31    92.43    88.57    87.10    85.70    84.90
## 2   80.77    90.06    90.86    88.87    85.03    85.51    88.10
## 3   85.64    81.16    83.69    83.64    87.23    89.13    88.24
## 4   84.55       NA       NA    85.50    86.45       NA       NA
#t statistis where null hypothesis is the difference in mean is zero
t.test(data4$X60_org,data4$X60_15_1)
## 
##  Welch Two Sample t-test
## 
## data:  data4$X60_org and data4$X60_15_1
## t = -1.3694, df = 2.759, p-value = 0.2717
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -16.424105   6.884105
## sample estimates:
## mean of x mean of y 
##     82.74     87.51
t.test(data4$X60_org,data4$X60_25_1)
## 
##  Welch Two Sample t-test
## 
## data:  data4$X60_org and data4$X60_25_1
## t = -2.0855, df = 5.9442, p-value = 0.08254
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -8.4971207  0.6871207
## sample estimates:
## mean of x mean of y 
##    82.740    86.645
t.test(data4$X60_org,data4$X60_35_1)
## 
##  Welch Two Sample t-test
## 
## data:  data4$X60_org and data4$X60_35_1
## t = -2.2218, df = 4.9929, p-value = 0.07703
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -8.7162985  0.6362985
## sample estimates:
## mean of x mean of y 
##     82.74     86.78
t.test(data4$X60_org,data4$X60_15_5)
## 
##  Welch Two Sample t-test
## 
## data:  data4$X60_org and data4$X60_15_5
## t = -2.0662, df = 3.06, p-value = 0.1289
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -15.778971   3.272305
## sample estimates:
## mean of x mean of y 
##  82.74000  88.99333
t.test(data4$X60_org,data4$X60_25_5)
## 
##  Welch Two Sample t-test
## 
## data:  data4$X60_org and data4$X60_25_5
## t = -2.5163, df = 3.7788, p-value = 0.06925
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -7.9052129  0.4802129
## sample estimates:
## mean of x mean of y 
##   82.7400   86.4525
t.test(data4$X60_org,data4$X60_35_5)
## 
##  Welch Two Sample t-test
## 
## data:  data4$X60_org and data4$X60_35_5
## t = -2.46, df = 4.9934, p-value = 0.0573
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -8.8769726  0.1969726
## sample estimates:
## mean of x mean of y 
##     82.74     87.08
#statistic test for transmission for 90 % fines redispersed to 1 and 5 mins at 550nm
data5=read.csv("90uv550.csv")
print(data5)
##   X90_org X90_15_1 X90_15_5 X90_25_1 X90_25_5 X90_35_1 X90_35_5
## 1   71.42    73.75    69.94    73.83    74.73    70.26    74.15
## 2   72.52    70.92    73.73    75.86    72.76    70.29    72.88
## 3   69.75    71.69    72.64    71.17    75.04    74.56    73.97
## 4   72.72       NA       NA       NA    70.76    69.22    73.01
## 5   70.25       NA       NA       NA       NA       NA    68.15
#t statistis where null hypothesis is the difference in mean is zero
t.test(data5$X90_org,data5$X90_15_1)
## 
##  Welch Two Sample t-test
## 
## data:  data5$X90_org and data5$X90_15_1
## t = -0.76372, df = 3.9707, p-value = 0.4879
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -3.661064  2.085064
## sample estimates:
## mean of x mean of y 
##    71.332    72.120
t.test(data5$X90_org,data5$X90_25_1)
## 
##  Welch Two Sample t-test
## 
## data:  data5$X90_org and data5$X90_25_1
## t = -1.5443, df = 2.7833, p-value = 0.2271
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -7.217571  2.641571
## sample estimates:
## mean of x mean of y 
##    71.332    73.620
t.test(data5$X90_org,data5$X90_35_1)
## 
##  Welch Two Sample t-test
## 
## data:  data5$X90_org and data5$X90_35_1
## t = 0.18826, df = 4.4759, p-value = 0.8589
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -3.280918  3.779918
## sample estimates:
## mean of x mean of y 
##   71.3320   71.0825
t.test(data5$X90_org,data5$X90_15_5)
## 
##  Welch Two Sample t-test
## 
## data:  data5$X90_org and data5$X90_15_5
## t = -0.60602, df = 3.1391, p-value = 0.5855
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -4.722179  3.179512
## sample estimates:
## mean of x mean of y 
##  71.33200  72.10333
t.test(data5$X90_org,data5$X90_25_5)
## 
##  Welch Two Sample t-test
## 
## data:  data5$X90_org and data5$X90_25_5
## t = -1.7225, df = 5.0398, p-value = 0.1451
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -4.954035  0.973035
## sample estimates:
## mean of x mean of y 
##   71.3320   73.3225
t.test(data5$X90_org,data5$X90_35_5)
## 
##  Welch Two Sample t-test
## 
## data:  data5$X90_org and data5$X90_35_5
## t = -0.88062, df = 6.1413, p-value = 0.4117
## alternative hypothesis: true difference in means is not equal to 0
## 95 percent confidence interval:
##  -4.139543  1.939543
## sample estimates:
## mean of x mean of y 
##    71.332    72.432
