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Sample Name:
lignin - Average
Sample Source & type:

Sample bulk lot ref:

Particle Name:
lignin

Particle RI:

1.600

Dispersant Name:
Water

Concentration:
00098  %Vol

Specific Surface Area:
0.844 29

d(0.1): 2878 um

Laser light scattering

ASTEFISIZER

Result Analysis Report

SOP Name:

Measured by:

User

Result Source:

Averaged

Accessory Name:
Hydro 2000MU (A)

Absorption:

Dispersant RI:
130

Span :
3131

Surface Weighted Mean D[3.2J:

7.105

um

do5): 31733 um

Particle Size Distribution

Particle Size pm)

-lignin - Average, 07 January 2010 17:27:53
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07 January 2010 17:27:53

Analysed:
07 January 2010 17:27:54

Analysis model:

General purpose

Size range:

0.020 to 2000.000 um
Weighted Residual:

0.350 %

Uniformity:
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Vol. Weighted Mean D[4.3]:
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Obscuration:
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MASTER SIZER

Result Analysis Report

Sample Name: SOP Name: Measured:
lignin - Average 07 January 2010 17:29:42
Sample Source & type: Measured by: Analysed:
User 07 January 2010 17:29:43
Sample bulk lot ref; Result Source:
Averaged
Particle Name: Accessory Name: Analysis model: Sensitivity:
lignin Hydro 2000MU (A) General purpose Norma!
Particle RI: Absorption: Size range:
| 600 1 0.020 to 2000000 m
Dispersant Name: Dispersant RI: Weighted Residual: ?ﬁult Emulation:
Water 1330 0397 %
Concentration: Span : Uniformity: Result units:
0.0104  %Vol 3905 | 26 Volume
Specific Surface Area: Surface Weighted Mean D[3.2J: Vol. Weighted Mean D[4.3]:
0.337 m-Vg 7.166 um 50.879 ~ um
d(0.1):  2.841 um d{0.5): 31.313 um d(0.9): 125.108 um
Particle Size Ristiibution =
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5 2
£ 25
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1
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-2 * Laser light scattering 2



NASTERSIZER

Result Analysis Report

Sample Name: SOP Name: Measured:
lignin - Average 07 January 2010 17 40:52
Sample Source type: Measured by: Analysed:
User 07 January 2010 1740 53
Sample bulk lot ref: Result Source:
Averaged
Particle Name: Accessory Name: Analysis model: Sensitivity:
lignin Hydro 2000MU (A* General purposa Norma:
Particle RI: sorption: yeypnge: Obscuration:
l.so0 Af m to 200000 um 1174 %
Dispersant Name: Dispersant R Weighted Residual: Result Emulation:
Water 1.330 0550 % off
Concentration: Span Uniformity: Result unit3:
0.0105  v/ol 3.548 131 Volume
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Sample bulk lot ref;

Particle Name:
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Particle RI:
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Result Analysis Report
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Analysed:
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Result Analysis Report
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Sample Marne:
lignin - Average
Sample Source & type:

Sample bulk lot ref:

Particle Name:
lignin

Particle Ri:
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Concentration:
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Result Analysis Report
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-1 Melt flow index
PE PE+LIG 5phr  PE+LIG 10phr  PE+LIG 15phr  PE+LIG 20phr  PE+FR 0.75phr  PE-FR 10phr
2.075 1.668 1.525 1.453 1.352 2.032 2.074
2.056 1.684 1539 1.458 1.359 2.018 2.109
2.062 1.684 1.544 1.467 1.367 2.034 2.068
2.046 1.690 1.582 1.476 1.37 2.044 2.047
2.065 1.718 1-610 1478 1.37 2.052 2.032
2.061+0.01 1.689+0.016 1.560 £0.031 1.460 +0.010 1.364 £0.007 2.036 £0.012 2.066.20.026
534
A6 ’
i ‘ Onset =93.71°C
|
:: . End = 9464 °C
S 28 Area = -343.080 mJ
8 Delta H = -64 6445 Jig
i
g
-2 Peak = 9714 °C
Peak Height = -15.7589 mW
32
34
n
3817
ST 14 80 100 120 140 160 180 220 240 243E

Temperature (°C)

DSC



PE

93.65

90.19

92.10

98.51

96.81

94.2513.40

Density (kg/m3)

PE MIG 5phr  PE+LIG 10phr  PE+LIG 1Split ~ PE+LIG 20phr

109.69 109.45 103.42 97,82
107.37 113.78 122.36 106.43
106.34 108.54 102.85 111.78
97.11 98.28 101.28 111.01
102.89 101.53 107.19 109.67

104.68+4.89 106.32+6.28 107.42+8.63 107.34+5.70

PE+FR 0.75phr

93.92

96.04

96.4 |

97.51

94.32

95.64+1.50

PE+FR 10phr

105.49

103.74

106.87

107.51

109.28

106.58+2.09
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2 2
-1
CD(kpa)
PE+LIG PE+LIG PE+LIG PE+LIG PE+FR PE+FR
Pt 5phr 10phr 15phr 20phr 0.75phr [Ophr
108.92 123.21 150.86 130.37 98.85 97.42 99.03
99.18 153.64 192.16 135.20 147.99 128.21 110.14
117.16 116.96 177.85 151.21 148.53 86.92 122.87
129.62 137.77 189.87 152 46 151.23 143.05 135.45
160.55 156.77 162.83 155.52 149.05 95.53 111.10
123.08+23 .. 137.67+17.7 110.22+24.1 115.72+13.8

1747141771 1449541135  139.13+22.55
4 3 0 8
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Cd(%)

37.
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19.
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18.
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11
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2.
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Ccd(/0)
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20

19
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11.

10
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704
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142

828

127
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112
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088
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667

956

449
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434
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180

5.298

2.

Cd(%)

37

27

25

24.

23

22.

21
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20

20.
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19

18

18

18

17

17

15

15

14

13

12

10

301

333

339

143

644

249

451

053

455

156

657

358

959

660

162

963

863

869

072

224

078

179

885

9.589

9.091

5.203

CD
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25
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20.
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17
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16
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14
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10

(%)
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892

016

275

063

559

855

251

414

114

614

277
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541

224

938

654

268

599

914

129

562

604

252

9.751

5.297
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648

149
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660
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872

573

676

278

679

480

586

187

187

4.306

5 phr

CD

37

31

28

25

24

22

21.

20

19
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18
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17

16

16
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14

13
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12

11

(%)

3438

351

008
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928

687

549

675

642

405
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501
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833

465
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428
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255

855

9.991

8.920

8.803

3.4217
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10
1
12
13
14
15
20
25
30
40
50
60
120
180
240
24hr

1.695
1.883
1.963
2.068
2.108
2.125
2.168
2.213
2.225
2.24%5
2.238
2.268
2.276
2.283
2.293
2.296
2.315
2.330
2.358
2.360
2.365
2.368
2.393
2.395
2.400
2.430

Cd(%)

32.335
24.850
21.657
17.465
15.868
15.170
13.473
11.677
11.178
10.379
10.679
9.481
9.132
8.882
8.483
8.333
7.585
6.986
5.888
5.788
5.589
5.489
4.491
4.391
4.192
2.994

(cm)
1.703
1.888
2.025
2.085
2.170
2.198
2.225
2.243
2.253
2.278
2.298
2.303
2.308
2.330
2.338
2.355
2.365
2.373
2.380
2.380
2.385
2.393
2.403
2413
2418
2433

Cd(%)

30.877
23.366
17.783
15.347
11.896
10.780
9.663
8.952
8.546
7.531
6.719
6.516
6.313
5.400
5.095
4.385
3.979
3.674
3.370
3.370
3.167
2.862
2.456
2.050
1.847
1.238

(cm)
1.715
1.900
2.038
2.105
2.185
2.220
2.250
2.280
2.288
2.293
2.315
2.325
2.338
2.343
2.355
2.368
2.373
2.383
2.390
2.395
2.403
2.408
2.430
2.435
2.440
2.498

Cd(%)

31.619
24.242
18.760
16.069
12.879
11.483
10.287
9.091
8.792
8.593
7.695
7.297
6.798
6.599
6.100
5.602
5403
5.004
4.705
4.506
4.207
4.007
3.110
2.911
2.711
0.419

10 phr

CD (%)

31.610
24.153
19.400
16.294
13.548
12.477
11.141
9.907
9.505
8.834
8.364
7.765
7414
6.960
6.560
6.107
5.655
5221
4.654
4.555
4321
4.120
3.352
3.117
2.917
1.550



10

11

12

13

14

15

20

25

30

40

50

—_

Cd(%)

33

26

22.

19

19

17

16

15

14

14

14

13

13

13

13

12

12

11

11

11

10

10

333

547

754

860

062

565

267

.868

671

371

271

972

673

4T3

373

74

176

976

B5T7

377

679

180

9.481

9.082

8.982

6.587

2.

2.

2.

2.

Cd(%)

32

21.

18

15

14

14.

13

12

11

10

10

10

10

9.

197

843

088

7153

840

129

013

404

896

983

780

A4T5

171

562

Cd(%)

32

25

21

19

17

16

15

13

13

12

12

11

11

11

10

10

10

915

638

950

159

315

567

171

176

278

879

081

982

882

483

985

185

187

9.589

9.191

8.593

8.194

7.646
6.798

6.390

6.390

5.692

15 phr

CD

32

24

20

18

17

16

14

14

13

12

12

12

11

11

11

10

10

(%)

815

676

931

257

072

087

817

016

281

144

377

143

908

506

171

702

168

82



10

11

12

13

14

15

20

25

30

40

50

60

Cd(%)

35

25

22

21

20

19.

18

17

16

16

15

15

14

14

13

13

13

13

12

12

11

11

828

050

854

457

060

261

263

365

816

367

768

070

170

271

972

872

373

074

74

176

ATT

178

9.780

9.182

8.982

6.487

2.

2.

2.

2.

Cd(%)

32.501
24.381
22.751
21.640
19.610
17.986
17.276
17.174
16.362
16.261
15.550
14.840
14.535
13.723
13.216
™80 3
12.302
12.201
11.287
10.830
10.272
9.054
7.531
7.836
7.024

4.791

2.

cd(l)

35

30

26

23

20

17

17

15

14

14

13

12

12

12

11

11

10

9.

706

522

.336

844

554

863

165

670

673

374

278

380

620

081

384

184

486

091

20 phr

CD

34

26

23

22

20

18

17

16

15

15

14

14

13

13

12

12

12

11

10

10

(%)

678

651

982

314

075

370

568

736

951

667

865

097

975

359

857

690

.054

455

951

400

83



10
1
12
13
14
15
20
25
30
40
50
60
120
180
240
24hr

(cm)
1.515
1.718
1.745
1.785
1.813
1.830
1.850
1.880
1.900
1.910
1.931
1.953
1.960
1.971
1.976
1.979
2.050
2.063
2.083
2.090
2.120
2.138
2.198
2.223
2.223
2.355

Cd(%)

39.279
31.162
30.060
28.457
27.355
26.653
25.852
24.649
23.848
23.447
22.595
21.743
21.443
20.992
20.792
20.691
17.836
17.335
16.533
16.232
15.030
14.329
11.924
10.922
10.922
5611

(cm)
1.513
1.593
1.673
1.700
1.745
1.793
1.810
1.838
1.858
1.863
1.895
1.900
1.915
1.923
1.940
1.948
1.983
2.023
2.050
2.086
2.105
2.270
2.293
2.308
2.310
2.495

Cd(%)

41.330
38.227
35.124
34.057
32.312
30.469
29.791
28.724
27.948
27.754
26.493
26.299
25.718
25.427
24.748
24.457
23.099
21.548
20.481
19.094
18.348
11.947
11.074
10.493
10.396
3.220

(cm)
1.518
1.598
1.763
1.800
1.840
1.870
1.900
1.910
1.930
1.948
1.963
1.973
1.988
2.013
2.033
2.040
2.058
2.083
2.090
2.113
2.168
2.190
2.228
2.261
2.295
2425

Cd(%)

40.326
37.180
30.692
29.217
27.645
26.465
25.285
24.892
24.105
23.417
22.8217
22.434
21.844
20.861
20.075
19.780
19.092
18.109
17.814
16.929
14.766
13.881
12.407
11.079
9.752
4.640

CD (%)

40.312
35.523
31.959
30.577
29.104
27.862
26.976
26.088
25.300
24 873
23.972
23.492
23.002
22.427
21.871
21.643
20.009
18.997
18.276
17.419
16.048
13.386
11.802
10.831
10.357
4.490



10

11

12

13

14

15

20

25

30

40

50

—

—

—

—

—

—

—_

—

—

Cd(%)

35

29.

26

25

24.

21.

21

21

20

20

19

18

18

17

17

17

16

16

15

15

14

13

12

11

10

792

964

849

342

035

724

423

322

820

418

614

911

408

705

504

404

901

399

494

092

691

786

781

17

370

5.446

2.

37.132

31.041

28,880

25.933

25.049

23.281

22.888

22.102

21.316

19.646

19.745

19.450

18.664

18.369

17.583

17.3817

16.601

16.601

16.208

15.226

14.637

11.591

8.546

6.778

2.

2.

Cd(%)

38

35

34.

31

30

28

27

25

25

24

23

23

23

22

22

22.

21

19

19

18

17

16

13

11.

10

918

134

142

854

362

671

577

686

.288

990

597

498

000

702

702

105

508

916

167

123

031

534

400

162

665

7.680

CD

37

32

29

27

26

24

23

23

22

21

20

20

20

19

19

18

18

17

17.

16

15

14

12

11

(%)

.280

246

957

710

482

559

962

037

475

685

985

619

024

592

263

965

337

639

157

347

453

658

591

019

9.860

6.635

85
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(

11.5750
12.7250
13.2500
12.6000
13.2250

13.2000
12.7000
13.3500
13.5750
13.2250

25

25

70
8
70
75
76

98
103
110
109
103

UL-94

60
188
245
168
191
190

UL-94

60
230
278
252
237
242

(mark) ()
125

344

425

333

367

343

(mark) ()
125

534

562

502

587

484

PE

2.1898
17291
2.2814
2.0548
2.2472

PE+L1G 5 phr

1.3761
1.3072
15306
1.2552
1.5748

"
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( )
13.4625

13.5875
13.4500
13.3750
13.1500

12.9875
13.0875
13.4250
13.4000
13.7625

25

25

108
116
118
115
116

119
17
97
110
140

UL-94

60

60

293
304
333
300
291

282
280
265
335
355

(mark) ()
125

529

530

571

508

521

(mark) ()
125

567

561

426

638

655

RE+LIG 10 phr

1.4252
1.4493
1.3245
1.2422
14815

UL-94

PE+LIG 15 phr

1.3393
13514
1.8237
1.1364
1.1650

10 phr

15 phr
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12.9250
12.6875
13.4375
13.1250
13.5375

13.5000
14.8000
14.2750
14.4625
13.6750

25

25

158
128
108
110
124

115
118
115
123
110

UL-94

60
389
273
326
268
401

UL-94

60
257
250
237
247
243

(mark) ()
125

756

513

497

566

683

(‘ak) ()
125

520
472
522
465
536

PE+LIG 20 phr

1.0033
15584
15424
13158
1.0733

PE+FR 0.75 phr

1.4815
1.6949
1,4742
1.7544
1.4085

20 phr

0.75 phr



[ T A

13.4625
13.6250
13.4125
13.3850
13.3000

411
116
404
359
166

UL-94

PE+FR 10 phr

(

0.6592
0.3061
0.6531
0.6482
0.6395

/

)

48.45
22.50
48.00
47.64
47.00

10 phr

CO
CD
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*4PE Foam
0108 °C
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-2 G DIG 5 phr



*1PE + LIG 10 phr

24013°C

*1PE + LIG 15 phr

18829°C

T
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50 100 150 500 650 700 *c

Lab: METTLER STAR® SW 8.10

-4 G DIG 15 phr




*!PE + LIG 20 phr

17176°C
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T T BN i D g o = o i e O 5 o o e e v i o A
50 100 150 0 20 300 25 and A0

- G DIG

*31PE + FR 0.75 phr

J F6TI°C
+ €

T
50 200 50 300 350

T

700

650
STARG

8.10

0.75 phr



1PE + FR 10 phr
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