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The PH Dependence ofPoly( acrylc acicb _Lraft
Polypropylene Hollow F bher MV en hrane
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A})Strac:t The PH dependence ofpoly( acrylic acid) _graftpoypropylene mem hraneswermwe evajuate] The result shows that IH sensi
tivity of 8rafted m enpranes ncrases wit the rise of grafting degree ( dg) as d&< 17%‘ For hem crofiltaton of Bovine serum apuw
m ( BSA) solut'pr,l allmeanpranes show the most serpus fou]ing hehavior at PH 4 7 ( the isoelectric point [EP of BSA) and te
smallest flux decline atPH 3 Campard w ith the ungrafted PP memblant; grafted m en hranes show more serpus pulng hechavorat pH

3 whereas| 8% grafted mamprane has a certain antifouling€ pehavor at H 4 7 andg Ithas been shown hat he efectrica] nteractins

and the conformaton of BSA and grafied chains should be considered to analyze fhe puling hehavor
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The PH sensitive manprane that can response ©
PH stmulus has heen exensively studied'™ These
mean hranes have heen expected many pPotentia] app Jica
10 contro]led-
released sysems$?  PH-sensity ity mempraneswere re
ported an alleviated fouling hehavior for the m jcrofi]tra
tion of drinkng water’!  In thiswotg  the PH- sensjtiv
ity and e BSA microfijtration of pol}’( acwy|c ac id) _
graft Poypropyl ene meampranes were stud ieg

tions rangng fran selective separations'!

1 Exberinenta]

1.1 Matrap

The po[y( acwlic acid) _graftpolypropylene meamn.
branes were prepared by UV- Phoogra ftioR
1.2 The mcrofijta ion expe nn ents

The m icrofi]tration exp erin ents were carried out at
25 +2 C under a tansmemprane Pressure of1gn kPa
with a flow rate ofjog LL,h Manbranes were weted
With70% ethano] solution n advance

7 Results and d scusspn

2.1 PH sensitvity ofwater pem eah iliy

I Fig 1, due © the non jonzability of PP man-
bran,e it has no response t0 PF{ While the conforn_
atpn of the popjacrylic acd ( PAA) chains on grafed
manhpranes changes fran cojled at [ow PH t0 extended
ath&h PH? . Thus an increase in P results in dra
matic flux decline fran the maxinun at PH | t© he
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H sensitiviﬁg water pemeabilit}’ Bovine serum a]bumil? m Crofiltraton
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Acoor]ing © the Hagen poiseuile laWHJ’ he
changing mto N,, of Pore size as PH was altered fran
1 1011 was calulated as fo]loy

By JPHl _‘l‘

N/ll _?11 —[KIJ

Frm Figa - as d&17%, N,y
the rise of d8 which ndicaes PH sensitivity of 8rafied
meanhranes s improved W hereas as 2> 17%’ many
pores are constricted or plocked bY PAA chainkzl’
which causes a oss on P sensitivity The cuwve of
N, 1o 5 higher than that Olem which means grafied
manhranes are more sensitive i alkaline sojution due
10 he swift rise of chaige density
2.2 Meanbmne pulpg durpng BSAm crofilratpn

From FB 3. D All manpranes show the most

ncreases with

E,maﬂ fuxueq{w nankaj edu cn



H 297

28 r

24 | /-\: —%—N,,
’ /./ T —e— NVI()

20 /\A =W N

A —_—m— N
- 1\”“

Changing ratio

1.6

12 5 O\O/O —0— Nx/m
. 3 !(—i(>* == le

U 5 1015 20

dg/%

Fig€ 2 Changing ratos in d ifferent B manges

pronounced flux decline driven by the h¥dmoPhobh € mn
teractions heween BSA and memprane at BH 4 7 The
hydrobhilic surface of grafed manpranes alleviates e
ahsorption ofBSA’ so he lar€er d8€ leads © the slower
flix decline @) AtPH3 5% PAA chains d ssociae
and attract the posijtive BSA SO the higher of dg the
worse foulpg is (3) After grafting meanhrane surfice
becan es coarser whicth Provides more ahsorhing Posi
tion for BSA At PH 8 the repulsive prce heween
PAA and BSA can overcane this effect at high d€ As
a Iesult 18% grafed memprane has an an jfoulng pe
havior
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FB3 The BSA filtraton behavior ofmem hranes
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In alkali SO]JtiOl;l BSA molecu k has more hydra
Phobic surfacel’ and § easjer 10 agregate on mem.
prane surface As a result the BA foulng to mem.
branes {smore serjous n alkalne so]utioq

3 (Conclusion

(1) The PH sensitivity of 8rafted mempranes
crease with the rise of graftng degree as d&- 17%.

(2) A llmempranes have the most serpus foulng
atPH4 7 and Plbwed by FHg, AtPH3 more foul
ing takes Place pr grafed mempranes AtPH4 7 and
8 18% 8rafted menprane presents cer@in angfou]ng
behavior

(3) The electrostatic mteraction and the con pr
mation 0ofBSA and the mamprane surface are femajn
factor affectmg€menprane foulng
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