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Polypropyjene F her Surface V] odification via
N itrogen Plasna Pretreament (Grafting
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Abstract Pobprpylene ( PP fiber has austand ng physical and chemica] advanuges but it is very difficult © be dved so PP fher
S app Jicatons are greatly restricte W e have here stud ied the methods 1© ameliorate fhe dYeing property by nitrogen ( I\L ) plasma pre

treament and acrylic aci graftng [ts surface chanica] ampositin was changed after pjasma treaments and was characterized by

Scanning E fectronic M inor,SEj\/! TFourjerTrans pmed Infrared SPectra _FTIR accor] n€ly The results show hat he fher

after reament could heen dyed by basic blue 54 dyestuffs
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POIYPIOPYIene( PP fibre is an mpor@ant synthete
fibre appeared in thegp s ofyp" century ButPpP fibre
the Painted easily canparngw ith other fihres
So 1ts application and develobmentwere great]y restrict
ed" .

Many atemp s have heen made 1 let PP fibre be
easily dyed formore thangzp Years (Qur wotks hope ©
ame|prate the dYe ng property though the surface maod
ificaton by using plasna treament

can’

1 ExpPerinentmethods and Process

Experinent Process accor]ng 10 the {o]pwing or
ders

Bhnk sample Cleaning PP fibre » Testing »
DYemng, Testng

Sample ong (Cleaning PP fibre » Treament by
PlasmaN > Testing> Dyepg»> Testing

Sample wo (Ckanng PP fbre» Treament by
Plasna N> Testhg» Grafting actylic acid by Plasna
solcitations Testing€s DYyeings Testing
1.1 Prteamentof PP bY Plasma N

Put the cleaned PP in the P hsna device and d &
charge the N itra€en gas with rato frequency ( RE) of
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poypropylene {hx Plasna pretreament acylic acd &raftng dveng dveing ratpo
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1.2 Pksnagrftng treamentw ith acy]c acd
Todk the PP sanple pretreated by Plasna N (5

min p0PaN and RF 30W) as he grfting smple

then mntroducing the vapor of acry|ic acid no he de

Vicgz

1.3 DYemng

Adding the dyeing aid solvent into the dye baty in

which there were e dY¥estuff of Base Bluesyg. 2%'

The batiwater mto 81 4,

2 (Characterjzations and d iscussions

Fourjer tansfomed nfrared spectaFTR

{Bures
Camparng the FTR fi8are 1 of three different
sample:s ( a) (b) ( g’ we can see in( ];) there s a
stong  transn jttance Peak at 330 (m’l, this Peak
shows that the anmne group_— N}L was mntroquced nto
the fibre The figum( c) shows the transm jttance peak
atjeg0 @ ', That shows the carhoxy] groups C= O
great]y mncreased and the acrylic acy were nduced
successful?!
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FB1 PP fibrewihout treament( a) PP [hre treated
by PlsmaN (b) andPP fbre pretreated by Plhsma
N, then grafth@ with acrylic acid ( o

2.2 Scannpg efctongem croscope SEV resuls

Figurep s SHM images fran B hnk sample Sam.
Ple one Sample wo respectively We can se fran
the SEM mages that the surface topography of PP
changed by Plasna treament PP surfice was snoot
before teament PBut after treament PP surface
changed as concave and protiud ng

Fi€2 SM image prPP f{hre without tream ent( Leﬁ);
SEM image prPP fbre treated by PlhsaN (Mddls,
and SEM inage for PP fibre Pretreated by p}asmaN2
hen grafting with actylic acid ( R £ht

2.3 The dyeng effctof sampks

The dYeing effects are shown in Fi€3 We can
see thatPP fibre with Sraftin€ with acry]ic acid can he

N

s

d¥ed in Basc Bluesq dyesuff but PP fibre wihout
t be dyed wih any dyestuff

treatent can?

Fi€ 3 DYeng effect of PP fbre without treament Leﬁ);
Dvyeing effectof PP fhre wity reamenthy Plasna
N (Mildle; DYeng effect of PP fhre with
graftng wih acylic acd ( R hy

3 (Conclusions

The dYeing property of PP fibre can he inproved
though he treament by Phsna N and by 8r{thg
with acy]ic acil The FTIR characerizaton indicats
that the active groups of carthony| grou? am jne group
or an ge grou},) etc were introduced onto PP fihre sur
face through aphove treaments The M observatpns
revealed that sanples surfice was oughened or snall
agglomeratpn appeare( Thereforse the dyemg ratio of
PP fbre relative ]y inpProved through the Pretreatmen t of
Plasna N, and further acrylic acid grafting causpng
that PP fibre can be dyed with br8ht cojor
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