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B4 : CoOzpobAl (R kg : 9.9X 10%rad/hr) & o] &3t F7] EAetl A F4 A 9
8] atactic polypropylene (APP)o] styrened graft ZFFA A CCLRLENE A&+
28 WEIERE(TLC) o] 94 graftul-& P4 E21E wilg APPE Hejstgon,
Thin layer-FID chromatography S o] &3l ¥e% zavexass AFH A4z
mother polymer (APP)&] grafti & 42315l t}d. Polymers] grafti &2 ZAATS] Hl#
e & T A

Abstract: Atactic polypropylene (APP) was copolymerized with styrene monomer under
air atmosphere by simultaneous irradiation method using Co® 7-ray (dose rate: 9.9/hr).
Unreacted APP was separated from the graft product by thin layer chromatography
(TLC), using CCly as a developer. From the results of the chromatograms obtained by
Thin Layer-FID chromatography, graft efficiency of mother polymer (APP) was evaluated.
Graft efficiency of polymer was found to be proportional to the total dose.
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Table 1. Results of TLC Developments with
Single Solvent

Rf
Developer - S
APP PST
Cyclohexane 0.04 1» 0
CCL 0.18 1 Q
P-Xylene 0.26 1 1
Benzene 0.32 1 1
THF Q.45 1 1

a) Solvent strength parameter €° values for alumina
are relative to solvent pentane, for which ¢° is
defined equal to Zero.

b) Slightly tailing upward from the starting position.
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2-6. Thin Layer-FID Chromatography

75pme] 57 2 silica geld @453 o] 148
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TH-10) = o A 28 233} c}, Stock solution
< graft§ 4 25 WAl 1g/18) FER §304
A zA) sy 27, microsyringed AFE3te] pol-
ymer 1.54g% 3H3& stock solutiong rode]
EolA 3em BlA Fel WFS & EHist
2ol A2l rodg 4R,

A7 9 5.5 chromatoplate®} w}a71+] 2 100°C
oveno| A A7 &5 HAZ F rodE FID7t
AR = 7]7] (latron Thin Chromatograph Model
TFG-10, Iatron Co. Ltd., Tokyo, Japan)o] ]
scanning?d}tg th, o)9 air flowE 310ml/min.,
hydrogen flowZ 1. 18kg/em?, chart speed&- 240
mm/min, pen rangeE 0.5VE A A A scann-

ingd}gich,
3 R 4 &%

3-1. RsiesRiol ERiRM0E njXl= &

ZAA 7k Tk Eok-gake] A= Table 11,
Hel EAG sheh ek, 2Apzde] Zohel
ute} F 8557185 polystyrened] F§-o] FrH3+
< & F o, oL Aol Fhgt
u}2} APP backbonei}o] radicals]Ale] Zr}&-
¥n) ol 2}, monomer?] conversiono] Z7F3F
o2 AAM oz FTHFIIHEC FUHE Aoz
B7H ok, =3 22 AP bl A styrene/ APP
9] weight ratio”} 5.45/19] Ao] 3.60/1¥c}t &
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24 FFdAANA AL graftFF el gl A
% normal polymerization kinetics7} # g3t}
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Table §. Effect of the Total Dose on the APP-
Styrene Graft Copolymerization?

Sample Timf’;i:“;’;we, o | e
(hr.) (x10° rad) | (%) (%)
G-A4 4 3.9 2.2 8.0
G-A8 8 7.92 12.6 45.5
G-A13| 13 12. 87 23.3 84
G-Al6 16 15.84 33.9 122
G-A19 | 19 18.81 47.8 172

1) Styrene/APP=3.60/1 by weight

2) Dose rate=9.9X10° rad/hr.

3) Wt. increase(%)=weight of graft product-weight
of original APP/weight of original APPX 100

Table H. Effect of the Total Dose on the APP-
Styrene Graft Copolymerization??

YT
(hr.) (x106 rad) | (%) (%)
GBs | 4 3.96 5.1 28.0
G-B8 8 7.92 13.9 75.5
G-B13 13 12. 87 25.0 136
G-Bl6| 16  15.84 30.6 167
G-Bl9| 19 1881 40.0 218

1) Styrene/APP=5.45/1 by weight

2) Dose rate=9.9X10° rad/hr.

3) Wt. increase (%) =weight of graft product-weight
of original APP/weight of original APP X100
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Figure 1. Chromatogram obtained for APP(1), G-A
16(2) and homopolystrene (3) samples by
using CCly as a developer.

Origin at bottom; Solvent front at top.

3-3. TESHA &8 graftHET (%)) M

Table V& styrene/APP2] weight ratio7}
5.45/13) seriesol] W&l YAEH & A=A upp
er £-3-2 3% APP2] carbon content o] &3] (85.
64%) 9k Aol dAetyg o, lowerE-5-& styrene
2] carbon content ©] & (92.26%)xtt A
APPS] carbon content® v} & k& e Q1
w24 upper¥-H-& unreacted APPo]lz, lower
HHo] = graft¥Z3A 2} homopolystyreneo] o]
F5A fx &A%t Aoz Asdr.

GraftZZFgro 2 dojxl AA Ed = unreacted
APP, APP-g-styrene, attendant homopolystyr-
eneo] EAstmz (1)A 5} 7ol viebd 4 vt

Productd] Fe=UAZ & +GASF4GSFF

4+ HSZ g eeeree o))

o714 UAL unreacted APP, GAZX= grafted

APP, GS%= APPd| graft®]l polystyrenec]= HS
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Table V. Results of the Elemental Analysis

Carbon Hydrogen
Sample code content (%) content (%)
upper 85.62 14.38
G-B 4
lower 91.20 8.80
upper 85.65 14.35
G-B 8
lower 91. 14 8.86
upper 85. 66 14.34
G-B13
lower 90. 97 903
upper 85. 64 14.36
G-B19
lower 90. 95 ’ 9.05

£ homopolystyrenee] b, @54 Astz g
upper¥-i-o] =3 APPzts AL Ugtomz
lower§-2o = GA+GS+HS7 98¢ & %
At wehA

GA-+GS+HS=1----- (2
2 39S 9 3oz ¥ GS+HSY weight
fractiong & 4 =},

¢=92. 262+85. 64(1—z) -+ (3)
@HAA cx lowert-io] Par4 Azt
carbon contento] 52

2=GS+HS-+ - (4)

ol e}
=3 43 WAz ¥E GAzx: +%
+ a1,
GA=1—z-- (5)
24 2. 2440 A
%‘%%7}%(%):%)(100 ...... 6)

oz stgemz Table MolA (6)4]9 ZFakz
7+ #FHE G F sz @WAF (B)AA
GS+HS9} GA9] weight fractiong T+ 4 )
ou2g UAC weight fraction® AAZT F 9
ot w2 B ol A& mother polymersl
original APP & graftul-2¢] Hold APPe] A

£ mother polymer? graftd-§(%)315z A
Seges, A% pe Yoz AAHY
=, 2 A}E Table Vol v gich.

#2|H A 39 A 6% 19799 119

mother polymer?] grafti-& (%)

__ GA
= GATUA X 100-cw=-- 0

Table VoA zAkA Zke] Z71ate] whel mo-
ther polymer9] graft® & (%)¢] Z7}3+& oF &=
Qem, oL AL FANAZY et
chaini}o]] radicale] 435 APP polymere] E
27t %7k o] mother polymere] grafts g
(%)°] &AA zhel] vl st Z7bE 9l e-e A}
& Fo

Table V. Results of the Elemental Analysis and

Comparison of Graft Efficiency of Mother
Polymer and Weight Increases(%)

Graft efficiency
S‘Zﬁfﬁle cori;;l};%gé )‘ gf)l;}:serx?%z};er in‘ggase (%)
G-B 4 91.20 5.3 28.0
G-B 8 91.14 15.4 75.0
G-B13 90. 97 32.9 136
G-B19 90. 95 53.8 218

3-4. Thin Layer-FID Chromatographyoi 2|
Bt Graftiz:(%)e| 2

2A4Eo] o448 FIDs (4w 77 APP
ol W& calibration curve: Fig. 29} 7t}
Responsei= APP9| oFo] w & peaks] WA oz
et gler, Fig. 2014 m=l APPofo] 2.5ug
7HA] calibration curver} A o = Wt A
& % % e

G-B series sampleo] & thin layer-FID
chromatographic scanning curve® t}& F ig. 39
el 3ieh, Fig. 3ell4] upper®3-9] peakwd
£ Feld Fig. 29 calibration curvez 2
unreacted APP9] oF& A A3ty o, Table [[
9] weight increase(%) 2 %5 G-B series sam-
ples] 3t stock solution 1.54g% &35 0] A
+ APP%3} unreacted APP9}(UA)S T3tz
ol 245 graftil-3o] Hojgk APPe}(GA)S F
Bt (7)Ao 2 RE mother polymer®] graftd
(%) & AR, =3 = AL Table 1
o] Ve et |
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Figure 2. Calibration curve for the amount of poly-
mer and scanner response.
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9 9A38lz 9ort, G-B19 sampled] 75,
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Figure 3. Thin layer-FID chromatographic scanning
curves for G-B series samples.

Table V. Graft Efficiency of Mother Polymer Measured by Thin Layer-FID Chromatography

Amounts (g) in the 1.5ug of
Sample | Wt. increase Wt. fraction stock solution Graft efficiency
code (%) of APP APP UA GA of the mother polymer(%)
G-B 4 28.0 0.781 1.172 1.085 0.087 7.42
G-B 8 75.0 0.571 0. 857 0.70 0.157 18. 32
G-B13 136 0.424 0. 636 0.42 0.216 33.96
G-B19 218 0.314 0.472 0.30 0.172 36.44

contentxto] 7+ P A£F-4 9 errord o] £t
b Zelste Aoz AsHn.

th& Fig. 5= CCly 60mle] THF 0.25mlE
2§35 A & Fo 4 APP, homopolystyrene,
graft’d A & (G-B series sample)o] ™3 TLCH
A A Folct, TFig. 5414 G-B series sampleo]
9l o)A 9] uppert-E-<l unreacted APPS] AdiH
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Figure 4. Effect of irradiation time on the graft
efficiency of the mother polymer.
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Figure 5. TLC chromatograms obtained with CClL-
THF (240 : 1 by volume) for grafted pro-
duct (G-B series), APP and homopolysty-

rene. Origin at bottom; Solvent front at top.

L3l A FA A TAZAbE oF  graftE
ZZ A}, o)= dose rate= 9.9X10%ad/hrZ
3 AEE o™, total dose= Aoz AT
o}, Graft A &4 TLCiko] o3 EelAzl F
2% polymer: 7474 f4FA43 A3 mo-
ther polymer 9] grafti§ ZARA| 7ol whe} &
A%e & F 99tk =3 thin layer-FID

&2 A3 A6x 19794 11€

chromatogramo 2825 &lo]R graft €3
2EA] g8 oA graft &L vizd Z
Az ety ek, wheba  APPo styrene graft3-5
g QA E9 characterizations] thin layer-FID
chromatography-} #-&3& <9ke}.
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