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CHAPTER 4 CONCLUSIONS

4. CONCLUSIONS

The following general conclusions are drawn from the above-

mentioned results:

e New crosslinkers based on N, N, N- trisacryloyl melamine (MAA,,)
and N, N, N- trismethacryloyl melamine (MMA,,) were prepared to
use as crosslinker for CEMA/ alkyl acrylate copolymers. ‘

e Higher SF % values for copolymer crosslinked with MAA,, than
those crosslinked with MMA, shows that MAAp, produces lower
crosslinking density and MMAm crosslinker is more efficient.

e SF% generélly decreases with increasing alkyl acrylate percentage

‘in the copolymer composition.

e The data of thermal stability indicate that the thermal stability of
crosslinked networks incréases with increasing of  ODA,
crosslinker contents and the presence of MMA,, crosslinker. This
can be attributed to increase of crosslinking densities of the
crosslinked CEMA/ODA copolymers.

e SEM morphology indicates that the prepared CEMA/ODA
copolymers have porous structure and micropores were formed
when ODA content was increased in crosslinked copolymers.

e DMA measurements indicate that; the flexibility of the network
increases with incorporation of MMA, instead of MAAL
crosslinker.

e The crosslinked networks based on CEMA/ODA copolymers have
flexible and porous networks.

o Oil absorbency is increased by incorporation of hydrophobic
acrylate units and by decreasing amount of either crosslinking agent

(MAA, or MMA,,).
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Oil absorbency is-increased by increasing the alkyl acrylate length
with (CEMA/ODA) > CEMA/DDA > CEMA/IOA copolymet.
Swelling kinetic constant (k) increases with increasing .alkyl
acrylate (IOA, DDA or ODA) mol ratio and with decreasing the
~ crosslinker wt.%. . _
Polymer solvent interaction (.x) is decreased by incorporation of
hydrophobic acrylate units, decreasing amount of . cither
crosslinking agent (MAA,, or M) and by increasing the alkyl
acrylate length (CEMA/ODA) < CEMA/DDA. s
Average molecular weight between crosslinks (M) is increased by
increasing the alkyl acrylate length (CEMA/ODA) > CEMA/DDA
and by using MAA, rather than MMAq crosslinker,

G (equilibrium modlui) and Ve (expenmental crosshnk density)
values for CEMA/acrylate crosslinked with MAA, are lower than
that crosslinked with MMAm | )

Crosslinked CEMA/alkyl acrylate copolymers show positive and
negative sensitivity to swelling temperature increment based on
copolymer compositions. '

Toluene uptake increased with temperature increment upto 30
mol% of I0A content, whereas, it (toluene uptake) decreased with
temperature increment from 50 upto 90 mol% of I0A for both
crosslinked CEMA/IOA copolymer using either MAA,, or MMA,,
crosslinkers.

CEMA/DDA and CEMA/ODA copolymers show negative
temperature swelling dependence when the DDA and ODA
contents are lower than S0 mol%, while, positive temperature
dependence is shown from 50 to 90 mol% .
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¢ The highest oil absorptivity of photocrosslinked lincar CEMA/ODA
linear copolymers onto NWPET fiber (39 g/g using crude oil) was
detected at 50 mol % of CEMA content.

¢ The absorptivities of toluene and 10% crude oil diluted with toluene
for photocrosslinked CEMA/ODA linear copolymers onto NWPET
fiber increased up to about 10 min and thereafter they leveled off
without regard to CEMA content. This effect is attributed to the oil-
absorptive CEMA/ODA linear copolymers and the porous structure
produced by the partial photocrosslinking of CEMA/ODA linear
copolymers coated on the NWPET fiber.

e The data indicate that the best concentration to obtain maximum
swelling for crosslinked CEMA/ODA (38.2 g/g for crude oil)
copolymer in the presence of NWPET using both MAA,, amd
MMA,, crosslinker is 1 (wt%). While, the best concentration for
both MAA,, and MMA,, crosslinkers is 0.5 (wt %) in case of
crosslinked CEMA/DDA and CEMA/IOA copolymers (51.1 and
34.2 g/g respectively)

o The lower swelling capacities of the thermal crosslinked
CEMA/alkyl acrylate monomers using NWPET fiber than that
crosslinked using UV irradiation indictes that there are dangling
chains formed during photochemical initiation.

e The data of swelling measurements indicate that the prepared
crosslinked copolymers can be reused several times after deswelling

either by temperature or mechanical squeezing.
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