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Table A1 Experimental data of formula 2.5,7.5,0.01

(2.5 g of cassava starch, 7.5 g of MMA monomer, and 0.01 g of BPO were used)

Reaction
time 1 2 3 4 5
Data
Weight of product
obtained from graft 4.34 4.88 4.71
copolymerization
Weight of produg 41{*: _
obtained after Soxh J Ii 3. 69 4.12 3.89
: a0
extraction (g) | f
Weight loss after L J
. 0.80:7 140,78 0.65 0.76 0.82
Soxhlet extraction (g) TR
. . ‘-;-:f—
Weight obtained after FATTIIR
_ iy 4 1 1.67 1.46
acid hydrolysi )
Percent yield ﬂ @.36 4875 | 47.05
reen TRREE) 14 Bl {1 FW B A
, . 32.40 30.40
conversion
- L o
RWAIRGT Yol Vi | o
) 2 8 35.96
rmation
Percent Grafting
) 51.52 59.79 66.32 68.72 64.04
Efficiency
Percent Grafting Ratio 34.00 46.40 51.20 66.80 58.40
Percent Add-on 25.68 32.31 34.69 40.53 37.53




Table A2 Experimental data of formula 2.5,7.5,0.1

(2.5 g of cassava starch, 7.5 g of MMA monomer, and 0.1 g of BPO were used)

Reaction
time 1 2 3 4 5
Data
Weight of product
obtained from graft 6.28 5.83 5.95
copolymerization (g
Weight of produc d&{.‘
. '= o
obtained after Soxhlg ; ‘IT"' 4.49 4.41
extraction (g) s
. rwvedis
Weight loss after < b A
, ASWAL 1.29 1.34 1.54
Soxhlet extraction (g) . 17
Weight obtained after
———— 2.03 1.98
ol
acid hydrolysis (g —_— -
Percent yield Eﬂ 6. @ 18 57.72 58.91
o= —a
- Percent
. ' : 7 44.93 46.93
conversign
¢ g
R PR N T L UATNERE
) 51 ¢ 39796 43.75
rmation
Percent Grafting
_ 55.11 62.43 65.42 60.24 56.25
Efficiency
Percent Grafting Ratio 71.21 92.40 97.60 81.20 79.20
Percent Add-on 42.08 48.43 48.90 45.21 44.90
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Table A3 Experimental data of formula 2.5,7.5,1.0
(2.5 g of cassava starch, 7.5 g of MMA monomer, and 1.0 g of BPO were used)

Reaction
time 1 2 3 4 5
Data
Weight of product )
obtained from graft 7 ~ .88 7.73 7.64
copolymerization
Weight of produet %ﬁ ". ,
obtained after Soxh § | II: 3.9 06 3.77 3.65
: 2 1A
Xtract ;
extraction (g) | f
Weight loss after L j;; -
) 3.98 A 4 3.82 3.96 3.99
Soxhlet extraction (g) P A
Weight obtained after
) . IiF 1.37 1.26
acid hydrolysis
Percent yield Eﬂ : : ﬂ.m 7027 | 69.45
| <
- Percent L
. . 317 71.07 70.00
conversion
d o
e i2d g Vi ) VA
) 2 74.30 76.00
rmation
Percent Grafting
] 23.18 28.76 30.92 25.70 24.00
Efficiency
Percent Grafting Ratio 47.20 62.00 68.40 54.80 50.40
Percent Add-on 33.15 38.94 42.12 36.34 34.52




Table A4 Experimental data of formula 5,5,0.01

(5 g of cassava starch, 5 g of MMA monomer, and 0.01 g of BPO were used)

Reaction
time 1 2 3 4 5
Data
Weight of product
obtained from graft 14 8.06 8.13
copolymerization
Weight of produ 23 4 \
obtained after Soxhl J4 ot 6.0 78 6.93 7.02
; % UF
extraction (g) o
Weight loss after L H‘i; :
' 14447 A k36 1.36 1.13 1.11
Soxhlet extraction (g) F——
L) o
Weight obtained after 7
) o i 1.86 1.69
acid hydrolysis Y
Percent yleld _ : ' 32 80.52 81.22
- Percent
ﬁﬂ 3 %6&] § w }ﬂ‘j 59.80 56.00
conve
'
B LN io@ld RATNBNRLY: | e
rmation
Percent Grafting
) 50.00 48.48 53.10 62.21 60.36
Efficiency
Percent Grafting Ratio 28.80 25.60 30.80 37.20 33.80
Percent Add-on 22.02 19.13 2271 26.84 24.07




Table A5 Experimental data of formula 5,5,0.1

(5 g of cassava starch, 5 g of MMA monomer, and 0.1 g of BPO were used)

Reaction
time 1 2 3 4 5
Data
Weight of product
obtained from graft f, 0.65 9.71 9.59
copolymerization (g
Weight of produc :}t ,J :
obtained after Soxhle - 6.89 7.23
extraction (g) / J‘f
F el
Weight loss after E f B ;; J 585 .
Soxhlet extraction (g) Z{’;ﬁ} ;‘ : ' '
Weight obtained after jise S
acid hydrolysis °. | ! : ' ‘
,"r o
Percent yield m 96.14 | 9495
- Percent m -l':
\ 64, 76,0 96.00 83.80
conversign
<
Perc . HS
) . 68 : 56.32
grmation
Percent Graftin
) £ D3, 7% 41.32 45.70 41.25 43.68
Efficiency
Percent Grafting Ratio 34.20 41.40 37.20 39.60 36.0
Percent Add-on 23.68 22.40 25.00 28.74 25.31




Table A6 Experimental data of formula 5,5,1.0

(5 g of cassava starch, 5 g of MMA monomer, and 1.0 g of BPO were used)

Reaction
time 1 2 3 4 5
Data
Weight of product
obtained from gra 7 9.78 9.89
copolymerization
Weight of produg #.i
obtained after Soxh 38 . 47 5.44 5.29
b
extraction (g) % ﬂ.éy
Weight loss after e =
. 4. 1451l 3 4.10 4.34 4.60
Soxhlet extraction (g) ‘@f-—}v_—:‘
Weight obtained after FATTITR )
y 4 0. 0.19 0.18
acid hydrolysi
Percent yield m @.00 88.91 89.91
d g
Percent ‘ f , |
) : 1 4 90.60 95.60
conversion
< -
PRI T) 38 A WAV V&L
10 Pr.1 1 96.23
rmation
Percent Grafting
) 6.55 7.81 6.18 4.19 S0l
Efficiency
Percent Grafting Ratio 5.80 7.00 5.40 3.80 3.60
Percent Add-on 5.60 6.65 4.94 3.49 3.40




Table A7 Experimental data of formula 7.5,2.5,0.01

(7.5 g of cassava starch, 2.5 g of MMA monomer, and 0.01 g of BPO were used)

Reaction
time 1 2 3 4 5
Data
Weight of product
obtained from graft 7.84 7.88
copolymerization (g
Weight of produci
obtained after Soxhlg 7.68 7.64
extraction (g)
Weight loss after
) 0.16 0.24
Soxhlet extraction (g)
Weight obtained after
. s - ity 027 0.28
acid hydrolysis IQE
Percent yield m 30.0 81.8 ﬂ72 78.32 78.72
¢ —e——
P4 8] AN NINHIRY
_ y 2§, ; | 17.20 20.80
conversion
4 2
R R YR T e
. 811 ¢ 321 46.15
formation
Percent Grafting
) 80.56 74.19 64.86 62.79 53.85
Efficiency
Percent Grafting Ratio 1.73 9.20 6.40 3.60 3.73
Percent Add-on 44 8.68 6.22 3.52 3.66




Table A8 Experimental data of formula 7.5,2.5,0.1
(7.5 g of cassava starch, 2.5 g of MMA monomer, and 0.1 g of BPO were used)

Reaction
time 1 2 3 4 5
Data
Weight of product
obtained from graft 8.67 8.18
copolymerization (g
Weight of produc -j 7,
obtained after Soxhlg ‘ 7.96 7.67
extraction (g) B/
e
Weight loss after i
) ERY 0.71 0.51
Soxhlet extraction (g) 5
Weight obtained after
o 0.79 0.57
acid hydrolysis (g} © |
——
Percent yield m 85.84 80.99
LIl
60.00 43.20
conversign
AT 26 1A |
[+ 1 41.33 47.22
formation
Percent Grafting
) 55.66 62.41 58.90 52.67 52.78
Efficiency
Percent Grafting Ratio 7.87 11.73 12.80 10.53 7.60
Percent Add-on 1.67 10.67 11.88 9.92 7.43




Table A9 Experimental data of formula 7.5,2.5,1.0

(7.5 g of cassava starch, 2.5 g of MMA monomer, and 1.0 g of BPO were used)

Reaction
time 1 2 3 4 5
Data
Weight of product
obtained from grafi 0.61 9.32 9.39
copolymerization (g
Weight of produe
obtained after Soxhlg 8.17 8.23
extraction (g)
Weight loss after
) 115 1.16
Soxhlet extraction (g)
Weight obtained after
. - 0.93 0.94
acid hydrolysisi(g) © |
Percent yield Eﬂ 84.73 85.36
-~ —
- Percent nﬂoﬁrﬂ "J
8 i 0 83.20 84.00
conversign
‘ —p
@A 3 LU NS P&
) A | 9 55.24
formation
Percent Grafting
) 49.70 46.90 45.53 44.71 44.76
Efficiency
Percent Grafting Ratio 11.07 14.13 14.27 12.40 12.53
Percent Add-on 10.64 12.69 12.85 11.38 11.42




Appendix B
GPC Data

Table B1 Explanatic

",

79

——
o —

Sample name

tion ¢ l /- ple names of GPC samples
QY
—

Type of PMMA

=

B //AET NN

grafted PMMA

3 ﬁfi 5 l\\\ homoPMMA
4 % ‘ grafted PMMA
5 = homoPMMA
6 grafted PMMA
7 homoPMMA
grafted PMMA

FWEJ VIEW]Z?WEJ’]T

‘j homoPMMA

ammnimumqm

* Formula a,b,c,d
Where a
b

188

= the amount of cassava starch

the amount of MMA monomer

¢ = the amount of BPO

d = the reaction time
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Current Date 3/9/04

Sample Information
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Current Date 3/9/04

SampleName 2

Vial 2

Injection 1

Injection Volume 100.00 ul
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Sample Information
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Current Date 3/9/04

Sample Information
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Current Date 3/9/04

Sample Information
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Current Date 3/9/04

SampleName
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Sample Information
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Sample Information

SampleName 9 Sample Type Broad Unknown
Vial 9 Date Acquired 3/9/04 2:04:09 PM
Injection 1 Acq Method Set  Y2004_1_MethR_THF 30C 1
Injection Volume 100.00 ul Processing Method Y2004_1_ProcR_THF_30C 1
Channel SATIN Date Processed  3/9/04 2:28:21 PM
Run Time 22.0 Minutes
Auto-Scaled Chromatograii
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