Supplementary Data 4.
Adsorption Study
Rhodamine B
Natural Clay 
	Concentration (ppm)
	Absorbance

	1
	0,027

	3
	0,090

	5
	0,112

	10
	0,248

	20
	0,472

	30
	0,699

	40
	0,995

	50
	1,261






	Concentration
	Co 
(mg/L)
	Ce 
	Co-Ce
	qe 

	
	
	(mg/L)
	(mol/L)
	(mg/L)
	(mol/L)
	(mg/g)
	(mol/g)

	10
	10,169
	2,024
	0,0000045693
	8,145
	0,0000183864
	8,145
	0,0000183864

	20
	19,605
	4,565
	0,0000103036
	15,040
	0,0000339511
	15,040
	0,0000339511

	30
	27,710
	8,839
	0,0000199519
	18,871
	0,0000425981
	18,871
	0,0000425981

	40
	39,927
	16,339
	0,0000368820
	23,589
	0,0000532477
	23,589
	0,0000532477

	50
	51,218
	23,758
	0,0000536299
	27,460
	0,0000619857
	27,460
	0,0000619857



Activated clay
	Concentration (ppm)
	Absorbance

	1
	0,027

	3
	0,090

	5
	0,112

	10
	0,248

	20
	0,472

	30
	0,699

	40
	0,995

	50
	1,261





	Concentration
	Co 
(mg/L)
	Ce 
	Co-Ce
	qe 

	
	
	(mg/L)
	(mol/L)
	(mg/L)
	(mol/L)
	(mg/g)
	(mol/g)

	10
	7,533
	0,575
	0,0000012980
	6,958
	0,0000157073
	6,958
	0,0000157073

	20
	21,033
	1,783
	0,0000040256
	19,250
	0,0000434537
	19,250
	0,0000434537

	30
	29,075
	2,700
	0,0000060948
	26,375
	0,0000595372
	26,375
	0,0000595372

	40
	39,783
	4,367
	0,0000098570
	35,417
	0,0000799473
	35,417
	0,0000799473

	50
	50,617
	7,367
	0,0000166290
	43,250
	0,0000976298
	43,250
	0,0000976298








Magnetic Composite
	Concentration (ppm)
	Absorbance

	1
	0,023

	3
	0,055

	5
	0,091

	10
	0,191

	20
	0,357

	30
	0,478

	40
	0,690

	50
	0,886








	Concentration
	Co 
(mg/L)
	Ce 
	Co-Ce
	qe 

	
	
	(mg/L)
	(mol/L)
	(mg/L)
	(mol/L)
	(mg/g)
	(mol/g)

	10
	9,977
	0,326
	0,0000007349
	9,651
	0,0000217859
	9,651
	0,0000217859

	20
	18,174
	0,733
	0,0000016536
	17,442
	0,0000393721
	17,442
	0,0000393721

	30
	32,419
	1,605
	0,0000036222
	30,814
	0,0000695575
	30,814
	0,0000695575

	40
	40,151
	2,360
	0,0000053284
	37,791
	0,0000853063
	37,791
	0,0000853063

	50
	49,221
	3,174
	0,0000071657
	46,047
	0,0001039425
	46,047
	0,0001039425




Isoterm Langmuir





 
· Natural Clay
y = 12,919x+0.191 and R2 = 0.993
  12,919              b = 0.77 x 10-4  mol/gram = 34.29 miligram/gram
 = 0.191                = 0.191
                                                K= 67,994.83 (mol/L)-1
E	 =   RT In K
 =   8.314 J/Kmol. 298 K. In 67,994.83 (mol/L)-1
 =   27,568 J/mol
 =   27.568 kJ/mol
· Activated clay
	y = 5808x+0.070 and R2 = 0.986
	Maka : 
  5808                  b = 1.72 x 10-4  mol/gram = 76.27 miligram/gram
 = 0,070                 = 0.070
K= 83,056.48 (mol/L)-1
E	 =   RT In K
 =   8.314 J/Kmol. 298 K. In 83,056.48 (mol/L)-1
 =   28,064 J/mol
 =   28.064 kJ/mol



· Magnetic composite
	y = 5438x+0.031 and R2 = 0.985
	 
  5438                b = 1.84 x 10-4 mol/gram = 81.46 miligram/gram
 = 0,031               = 0.031
K= 175,315.57 (mol/L)-1
E	 =   RT In K
 =   8.314 J/Kmol. 298 K. In 175,315.57 (mol/L)-1
 =   29,915 J/mol
 =   29.915 kJ/mol











Persamaan Isoterm Freundlich


Log qe = log B + 1/n log Ce
· Natural clay
	y = 0.731x-0.455 and R2 = 0.976 
0.731                          n = 1.368
Log B = -0.455                B = 0.350
· Activated clay
	y = 0.686x-0.439 and R2 = 0.997 
0.686                         n = 1.458
Log B = ˗0.439               B = 0.360

· Magnetic composite
	y = 0.460x-2.261 and R2 = 0.854 
 0.460                       n = 2.173
Log B = -2.261              B =  0.010

Methylene Blue
Natural clay
	Concentration (ppm)
	Absorbance

	1
	0,016

	3
	0,053

	5
	0,085

	10
	0,188

	20
	0,414

	30
	0,683

	40
	0,932

	50
	1,222






	Concentration
	Co 
(mg/L)
	Ce 
	Co-Ce
	qe 

	
	
	(mg/L)
	(mol/L)
	(mg/L)
	(mol/L)
	(mg/g)
	(mol/g)

	10
	10,169
	1,903
	0,0000042962
	8,266
	0,0000186594
	8,266
	0,0000186594

	20
	19,605
	4,565
	0,0000103036
	15,040
	0,0000339511
	15,040
	0,0000339511

	30
	27,710
	7,629
	0,0000172213
	20,081
	0,0000453288
	20,081
	0,0000453288

	40
	39,927
	11,097
	0,0000250492
	28,831
	0,0000650805
	28,831
	0,0000650805

	50
	51,218
	19,726
	0,0000445278
	31,492
	0,0000710879
	31,492
	0,0000710879



Activated clay
	Concentration (ppm)
	Absorbance

	1
	0,016

	3
	0,053

	5
	0,085

	10
	0,188

	20
	0,414

	30
	0,683

	40
	0,932

	50
	1,222





	Concentration
	Co 
(mg/L)
	Ce 
	Co-Ce
	qe 

	
	
	(mg/L)
	(mol/L)
	(mg/L)
	(mol/L)
	(mg/g)
	(mol/g)

	10
	10,861
	1,596
	0,0000033316
	9,265
	0,0000193422
	9,265
	0,0000193422

	20
	20,576
	3,310
	0,0000069104
	17,265
	0,0000360430
	17,265
	0,0000360430

	30
	28,167
	4,739
	0,0000098926
	23,429
	0,0000489094
	23,429
	0,0000489094

	40
	40,249
	8,167
	0,0000170501
	32,082
	0,0000669735
	32,082
	0,0000669735

	50
	46,576
	9,800
	0,0000204584
	36,776
	0,0000767724
	36,776
	0,0000767724




Magnetic composite

	Concentration (ppm)
	Absorbance

	1
	0,010

	3
	0,045

	5
	0,083

	10
	0,186

	20
	0,423

	30
	0,716

	40
	0,847

	50
	0,956







	Concentration
	Co 
(mg/L)
	Ce 
	Co-Ce
	qe 

	
	
	(mg/L)
	(mol/L)
	(mg/L)
	(mol/L)
	(mg/g)
	(mol/g)

	10
	9,850
	0,382
	0,0000007967
	9,469
	0,0000197666
	9,469
	0,0000197666

	20
	19,029
	0,816
	0,0000017044
	18,213
	0,0000380205
	18,213
	0,0000380205

	30
	29,657
	1,300
	0,0000027129
	28,357
	0,0000591990
	28,357
	0,0000591990

	40
	39,657
	2,024
	0,0000042256
	37,633
	0,0000785622
	37,633
	0,0000785622

	50
	50,188
	2,749
	0,0000057384
	47,440
	0,0000990347
	47,440
	0,0000990347








Persamaan Isoterm Langmuir



 
· Natural clay
y = 9388x+0.967 and R2 = 0.967
  9388                b = 1.06 x 10-4  mol/gram = 30.25 miligram/gram
 = 0.562                = 0.562
K= 18,110.53 (mol/L)-1
E	 =   RT In K
 =   8.314 J/Kmol. 298 K. In 18,110.53 (mol/L)-1
 =   24,290 J/mol
 =   24.290 kJ/mol
· Activated clay
	y = 3384x+0.152 and R2 = 0.994 
  3384                  b = 2.95 x 10-4  mol/gram = 83.92 miligram/gram
 = 0.152               = 0.152
K= 22,301.52 (mol/L)-1
E	 =   RT In K
 =   8.314 J/Kmol. 298 K. In 22,301.52 (mol/L)-1
 =   24,806 J/mol
 =   24.806 kJ/mol
· Magnetic composite
	y = 2121x+0.037 and R2 = 0.977
	Maka : 
  2121                b = 4.71 x 10-4 mol/gram = 133.90 miligram/gram
 = 0.037              = 0.037
K= 57,382.22 (mol/L)-1
E	 =   RT In K
 =   8.314 J/Kmol. 298 K. In 57,382.22 (mol/L)-1
 =   27,147 J/mol
 =   27.147 kJ/mol



Persamaan Isoterm Freundlich

[image: ]
Log qe = log B + 1/n log Ce
· Natural clay
	y = 0.582x-1.614 and R2 = 0.826 
0.582                          n = 1.718
Log B = -1.614                B = 0.020
· Activated clay
	y = 0.751x-0.523 and R2 = 0.994 
0.751                          n = 1.332
Log B = -0.523                B = 0.300
· Magnetic composite
	y = 0.799x+0.195 and R2 = 0.921 
 0.799                       n = 1.232
[bookmark: _GoBack]Log B =  0.195              B =  1.570
y = 0.731x - 0.455
R² = 0.976
-5.886735881533439	-5.3951711989215037	-5.2150399620640826	-5.0062536852869792	-4.77913270725763	-4.8038984967870926	-4.3619729923785497	-4.2252112579173096	-4.0971960422203795	-4.010417614422237	y = 0.686x - 0.439
R² = 0.997
-6.1337441461244175	-5.7815616280130584	-5.4410230910654098	-5.2734061395534324	-5.1447395304258716	-4.6618240850905632	-4.404810918410945	-4.1576563035298291	-4.0690188164877501	-3.9832069915411248	y = 0.460x - 2.261
R² = 0.854
-5.3401516899042694	-4.9870089801970332	-4.700014857236936	-4.4331859703610395	-4.2705926688786926	-4.735504037602662	-4.4691465752405986	-4.5569999999999995	-4.2736995409671144	-4.2077082951365004	log ce

log qe

LARUTAN STANDAR	1	3	5	10	20	30	40	50	1.6000000000000021E-2	5.3000000000000012E-2	8.5000000000000006E-2	0.18800000000000039	0.41400000000000031	0.68300000000000005	0.93200000000000005	1.222	Concentration (ppm)
Absorbance
LARUTAN STANDAR	1	3	5	10	20	30	40	50	1.6000000000000021E-2	5.3000000000000012E-2	8.5000000000000006E-2	0.18800000000000044	0.41400000000000031	0.68300000000000005	0.93200000000000005	1.222	Concentration (ppm)
Absorbance
LARUTAN STANDAR	1	3	5	10	20	30	40	50	1.0000000000000005E-2	4.5000000000000012E-2	8.3000000000000046E-2	0.18600000000000039	0.42300000000000032	0.71600000000000064	0.84700000000000064	0.95600000000000063	Concentration (ppm)
Absorbance
Isoterm Langmuir	y = 3384x + 0.152
R² = 0.994
5.6197183098591548E-6	1.1654929577464788E-5	1.7038732394366198E-5	2.8757042253521129E-5	3.450704225352113E-5	0.1722611980572045	0.1917062434843044	0.20743312757201646	0.25456642353967962	0.2664781379160322	y = 2121x + 0.037
R² = 0.977
1.3450704225352112E-6	2.8732394366197183E-6	4.5774647887323942E-6	7.1267605633802825E-6	9.6795774647887334E-6	4.0346430080270376E-2	4.4803162576181853E-2	4.5844059667806886E-2	5.3782584433874549E-2	5.7948101772802969E-2	y = 9388x + 0.194
R² = 0.967
4.2962207820578175E-6	1.030364814679968E-5	1.7221291778926673E-5	2.5049151678438798E-5	4.4527779800480599E-5	0.2302439024390244	0.30348525469168902	0.37991967871485949	0.38489510489510492	0.62637644046094754	Ce

Ce/qe

LARUTAN STANDAR	
1	3	5	10	20	30	40	50	2.7000000000000256E-2	9.0000000000000024E-2	0.112	0.24800000000000041	0.47200000000000031	0.69899999999999995	0.995	1.260999999999987	Concentration

Absorbance

LARUTAN STANDAR	
1	3	5	10	20	30	40	50	2.7000000000000256E-2	9.0000000000000024E-2	0.112	0.24800000000000041	0.47200000000000031	0.69899999999999995	0.995	1.2609999999999866	Concentration

Absorbance

LARUTAN STANDAR	
1	3	5	10	20	30	40	50	2.3E-2	5.5000000000000014E-2	9.1000000000000025E-2	0.191	0.35700000000000032	0.47800000000000031	0.69000000000000061	0.88600000000000001	Concetration

Absorbance



1.2979683972911959E-6	4.0255831452219796E-6	6.0948081264108505E-6	9.857035364936083E-6	1.6629044394281467E-5	8.2634730538922202E-2	9.2640692640692746E-2	0.10236966824644549	0.12329411764705898	0.17032755298651231	
7.3494671636306754E-7	1.6536301118168995E-6	3.6222373877894E-6	5.3283636936322381E-6	7.1657304845398919E-6	3.3734939759036152E-2	4.2000000000000023E-2	5.2075471698113288E-2	6.2461538461538492E-2	6.8939393939393939E-2	4.5692856622733709E-6	1.030364814679968E-5	1.9951940581082119E-5	3.6881963154445625E-5	5.3629942474331899E-5	0.24851485148514896	0.30348525469168902	0.46837606837606938	0.69264957264957605	0.86519823788546368	Ce 

Ce/qe

image1.png
logqe

y=0798x+ 0195
Ri=0921

logce

1000





