PONG TRUNG HOP GHEP ACRYLAMIT LEN SOl TRE

VA SU DUNG COPOLYME GHEP BE HAP PHU Cu(ll)

GRAFT COPOLYMERIZATION OF ACRYLAMIT ONTO BAMBOO FIBER
AND USING COPOLYME FOR ADSORPTION OF Cu(ll)
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TOM TAT

Dong trang hop ghép acrylamlt Ién soi tre trong moi truong nuwdc dwge nghién clru voi viéc
str dung cap oxi hoa khir Fe**/H,0,. Diéu kién tdi wu cla qua trinh ghép la: thoi gian 150
pht, nhiét do 50°C, [Fe*] = 0,004M, [H,0,] = 0,05M, ty 1& khéi lwong acrylamit/bot tre = 2, pH
= 3. Sy ton tai cGa sa&n pham ghép dwoc xac nhan qua phd héng ngoai. Két qua nghién ctru
cac yéu td anh hwdng va kha nang hap phu ion Cu®* tr dung dich nwéc clia san pham ghép
cho diéu kién téi wu tai: t = 150 phut, pH = 5, tai trong hap phu cuc dai = 15,625 mg/g. Chét
hap phu c6 thé dwoc st dung nhiéu |an va gidi hap cé hiéu qua bang HCI 0,5M.

ABSTRACT

Graft copolymerization of acrylamit (AM) onto bamboo fiber using Fe?'/H,0, redox pair in
aqueous medium has been studied. The optimal conditions for grafting AM onto bamboo fiber
were 150 min time at 50°C, [Fe*"] = 0,004M, [H.O,] = 0,05M, rate monome /bamboo powder =
2, pH = 3. Infrared (IR) spectroscopy was used to confirm the graft copolymer formation.
Research results of effective factor and adsorption capacity ion Cu** from water solution of
graft copolymer for optimal condition are as follows: t = 150 minute, pH = 5, maximum
adsorption loading capacity = 15,625 mg/g. The used adsorbent materials were easily
regenerated by HCI 0,5M.

1. Pit van dé

Xenlulozo la mt trong nhitng polyme tw nhién phong phu nhét trén trai dat va co vai
trd quan trong trong sy phat trién cac tng dung céng nghiép cua polyme, dua trén cac tinh
chat da dang cling v6i kha ndng phan huy sinh hoc va c6 thé tai tao cua ching. Tuy nhién
ching ciing c6 mot sé nhuoc diém nhu: tinh chat co ly thip, kha ning chong chiu véi tac
dung cuta vi sinh vat kém. Phuong phap bién tinh xenlulozo bang k¥ thuat dong trung hop
ghép cho phép cai thi¢n cac tinh chat dugc chon lra ma khong 1am thay d6i dang ké cac tinh
chat khac. Cac tinh chat cin quan tdm la: do bén kéo dut, kha ning bat thudc nhudém, kha
nang chdng chiu tic dong cua vi khuan, kha ning chju ma sat, chiu axit, kha ning twong hop
V6i cac polyme khac, kha ning giit am, ¢ dinh enzym va dic biét 1a kha ning trao doi ion.
Trong cong trinh ndy, chdng téi tién hanh nghién ctru cac yéu t6 anh huong dén qué trinh
ddng tring hop ghép acrylamit 1én soi tre.

2. Thwe nghiém

Cé4c hoa chit sir dung trong nghién ctru gém: NaOH, HCI, H,SO,4, H20,, CuSQ,, khi
N, mudi Morh, acrylamit, etanol c6 mic do tinh khiét phan tich, bot tre (duong kinh 0,04
mm) va cac hoa chit thong dung khac.

Cac thiét bi str dung: quang phd ké hong ngoai, may khudy tir diéu nhiét, can phan
tich, dung cu chiét soxlet, binh loc hit chan khong...

Bot tre khd nghién nghién nho kich ¢& 0,04mm duoc xt 1y bang dung dich NaOH
0,IN trong thoi gian 90 phut, ¢ nhiét d6 30°C, ty 1& ran/long = 1/50 (g/ml) dé loai bo lignin.



sau do rira bang HC1 1%, rdi rira bang nudc cit cho dén mdi truong trung tinh. Trude khi bt
dau qua trinh ghep dem ngam trong dung dich mudi Fe?* ¢ nong do nhat dinh, suc khi Np dé
dudi oxy va khuay & 30°C trong 1 glo ty 1€ ran/long = 1/30 (g/ml). Loc, rira mau nhiéu 1an
bang nuéc cat, thim bang gidy loc roi chuyén mau vao dung dich phdn tng ddng tring hop
ghép. Soi tre sau khi xtr 1y v6i Fe®* duge cho vao binh ciu 3 ¢b chira dung dich monome va
H,0,, ty 1& rén/long = 1/20 (g/ml). HOn hop duoc suc khi N, va khudy & nhiét 6 nhit dinh.
Tai nhirng thoi diém xéc dinh, phan tmg duoc ding lai bang cach ngam trong nudc da lanh.
San pham ghép duogc két tua trong etanol. Loc két tua, say trong chan khong ¢ 60°C dén khdi
luong khong d6i. Bé loai bd homopolyme, san phém ghép duogc chiét soxlet bang nudc cat
trong 24 gio sau d6 két tua lai trong etanol va siy trong chan khong & 60°C dén khdi luong
khong ddi thu duoc copolyme ghép. Hiéu sudt ghép tinh theo cong thirc sau:
Hiéu sudt ghép: GE% = W .100
trong 46 W1 va W2 lan luot 12 khéi luong soi tre va khdi luong copolyme ghép.

Tién hanh do phé héng ngoai cua sgi tre va cua copolyme ghép trong vung 4000-500
cm™ trén quang phd ké hdng ngoai IMPAC 400- Nicolet tai Trung tdm Khi twong Thuy vin
khu vuc Trung Trung bo.

Khd nang hdp phu: duge danh gla qua tai trong héap phu q (tinh bing miligam chét bj
hap phu/ lgam vat hap phu). Nong do Cu?* x4c dinh bang phuong phap von-ampe hoa tan trén
may cuc phd CPA-HHS3 tai phong thi nghiém phan tich may va bang phuong phap quang phé
hp thu nguyén tir trén may PYE-UNICAM SP9 tai Trung tdm Phan tich Tong hop Pai hoc
Pa Nang.

Khao sat thoi gian dat can bang hdp phu: tién hanh qua trinh hap phu & 30°C Véi dung
dich Cu®* ¢ ndng do SOmg/l, ti 1¢ copolime ghép/dung dich = 1/125 (g/ml), pH = 5, khuay
déu, thoi gian thay doi 30 - 240 phut.

Khdo sdt anh hwéng ciia pH dén qud trinh hdp phy: tién hanh qué trinh hip phu nhu
trén tai cac pH khac nhau tir 2 - 6.

Xdc dinh tdi trong hdp phu cwc dai: tién hanh qua trinh hap phu twong tu nhu trén
nhung tai cac ndng do dau khac nhau: 5, 50, 100, 125, 200, 250, 300 (mg/l). Tir cac két qua
thu duoc, tién hanh hdi qui cac s6 liéu thuc nghiém dé xac dinh cac hing sé cua phuwong trinh

b.C,
1+bC,
q - tai trong hap phu tai thoi diém dat can bang.
Omax - tai trong hap phu cuc dai.
Ct— ndng do luc can bang.
b - hing sb dic trung cho tuong tac ctia chit hip phu va chét bi hap phu.
Dé xac dinh cac hang s trong phuong trinh ding nhiét hip phu Langmuir, c6 thé
chuyén phuong trinh trén thanh phuong trinh dudng thang:
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bay la phuong trinh duong thang biéu thi sy phu thu¢c Cr /g vao Cr. Tur phuong trinh
duong thang ndy, ta xac dinh dugc qmax va b theo do doc va doan cit truc tung.

hip phu dang nhiét Langmuir: q = qmax

Khdo sdt kha nang giai hdp va tai sir dung chat hdp phu: tlen, hanh 5 chu ki hap phu va
giai hap lién tiep. Sau moi chu ki, xac dinh phén trdm kim loai bi hap phu, phan trdm kim loai
duoc giai hap.



3. Két qua va thao ludn
3.1. Khdo sdt dnh hwéng ciia thoi gian t6i hiéu suit ghép

Qué trinh dong tring hop ghép duoc tién hanh & nhiét do 45°C, ty 1& khdi luong
monome/bot tre = 1,5, [H202] = 0,05M, [Fe2+] = 0,004M, pH = 3 Vi cac khoang thoi gian
khac nhau. Két qua duoc trinh bay trong bang 1.

Bang 1. Anh hwéng ciia thoi gian dén qud trinh ghép

Thai gian (phit) 60 90 120 150 180 210
GE% 9,2 13,9 16,3 22,5 22,7 22,8

Két qua cho thdy hiéu suat ghép ting nhanh theo thoi gian. Tuy nhién, thoi gian ghép
la 150 phut Ia thich hop.

3.2. Khdo sdt anh hwéng ciia nhiét dj tdi higu sudt ghép

Phan g duoc tién hanh & cac nhiét do khac nhau véi cac diéu kién: thoi gian 150
phut, ty 1€ khoi lugng monome/bot tre = 1,5, [H,0,] = 0,05M, [Fe2+] = 0,004M, pH = 3. Két
qua duogc trinh bay trén bang 2.

Bang 2. Két qua khdo st anh hieong ciia nhiét do dén qud trinh ghép

Nhiét do (0C) 30 35 40 45 50 55
GE (%) 11,2 13,3 16,5 22,5 25,8 24,9

C6 thé thay rang hiéu suét ghép tang khi nhiét do phan tng ting dén 50°C rdi giam khi
tiép tuc ting nhiét 6. Viéc giam hiéu sudt ghép khi ting nhiét do c6 thé 1a do ting qua trinh
ngit mach ctia chudi polyme ghép, su khong bén ciia mudi Fe®* & nhiét do cao cling nhu qua
trinh homopolyme hoa chiém wu thé.

3.3. Khdo sdt anh huwong cia ty I¢ monome/bot tre

Phan img duoc tién hanh & cac diéu kién: Thoi gian 150 phat, nhiét d 50°C, [H,0;] =
0,05M, [Fe**] = 0,004M, pH = 3, ty 1é monome/bot tre thay ddi tir 1 dén 3. Két qua duge trinh
bay trong bang 3.

Bang 3. Két qua khdo st anh hieong ciia 1y 1é monomer/sgi dén qud trinh ghép

Monome/bot tre (g/g) 1 1,5 2 2,5 3
GE% 19,5 25,8 26,6 25,9 24,0

Két qua cho thdy hiéu suit ghép ting khi tang ty 16 monome/soi dén 2, sau d6 giam.
Diéu ndy c6 thé giai thich 1a do kha ning két hop cao hon cua cic phan tir monome & viing
lan can voi gbe dai phan tir xenlulozo. Tuy nhién, ndng d6 monome qué cao ciing lam ting
van tdc phan tng chuyén mach sang monome tao homopolyme 1am can tro sy khuyéch tan
ciia monome 18n bé mit soi.

3.4. Khdo sdt anh huwéng ciia néng dp Fe**

Phan tng tién hanh ¢ cac diéu kién: thoi gian 150 phat, nhiét do 50°C, ty 18
monome/bot tre = 1,5, [H0,] = 0.05M, pH = 3, [Fe*] thay dbi tir 0.002 dén 0.006M. Két qua
duoc trinh bay trén bang 4.

Bdng 4. Két qua khao sat anh hudéng ciia nong dg Fe® dén qua trinh ghép

Nong dé Fe2+(M) | 0,002 0,003 0,004 0,005 0,006
GE% 16,9 20,5 26,6 24,5 18,6




Co6 thé thay rang hleu sudt ghép tang khi ting ndng do Fe?t 161 0,004M Va hiéu sut
ghep giam khi nong do Fe?* tiép tuc tang. Piéu nay 13 do khi tang nong do ion Fe®* lam tang
qua trinh tao goc tu do dai phan tur xenlulozo, lam tang hiéu suat ghép. Tuy vay, khi tang
ndng dd ion Fe* 1én qué cao (>0,004M) lai 1am giam hiéu sudt ghép do giam su tao thanh géc
hydroxyl OH .

3.5. Khdo sdt anh hwéng ciia néng dé H,O; dén qud trinh ghép

Phan tmg duoc tién hanh & cac diéu kién: thoi gian 150 phat, nhiét do 50°C, ty 18
monome/bot tre = 1,5, [Fe?*] = 0.004M, pH = 3, [H,0,] thay dbi tir 0.02M dén 0.06M. Két
qua duogc trinh bay trén bang 5.

Bang 5. Két qua khdo st anh hieong ciia nong dé H,O, dén qud trinh ghép

[H.02] (M) 0,02 0,03 0,04 0,05 0,06
GE% 155 18,6 243 26,6 22,8

Co the thiy rang hiéu sudt ghép tang dan khi tang nong d6 H,0; t6i 0, 05M va sau do
glam neu tiép tuc ting ndng do HyO,. Piéu ndy co thé giai thich 1a do khi tang nong do Hz0,
thi s6 gdc hydroxyl tao thanh ting, khoi mao phan tmg ghép 1am cho hiéu suat ghép ting. Néu
tang ndng do H,0, qué cao 1am lugng Fe** bi can kiét nén hiéu sudt ghép giam.

3.6. Khdo sdt anh hwéng ciia pH dén qud trinh ghép

Phan trng ddng tring hop ghép duoc tién hanh & cac diéu kién: thoi gian 150 phut,
nhiét do §0°C, ty 1 monome/bot tre = 1,5, [Fez+] = 0.004M, [H20] = 0,05M, thay d6i pH tir 1
dén 5. Keét qua duogc trinh bay trén bang 6.

Bang 6. Két qua khdo st anh hieong ciia pH dén qud trinh ghép

pH 1 2 3 4 5
GE% 20,5 22,4 26,6 23,8 22,5

Hiéu suét ghép tang dan khi ting pH va cuc dai tai pH = 3 sau do giam khi tiép tuc
tang pH. Dleu ndy 1a do ¢ pH thap, qua trinh tao gbe dai phan tr xenlulozo tang do d6 lam
tang hleu suat ghép. Khi pH cao hon lam giam s6 lwong gdc tu do hydroxyl cung nhu can kiét
ion Fe** nén phan g ddng tring hop ghép dién ra kho khin hon. Khi pH thap thi ion bén
nén phan tmg tao gbc tu do hydroxyl khé xay ra hon do d6 hiéu suat ghép giam.

3.7. Phé héng ngoai ciia soi tre va ciia sin phim ghép
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Hinh 1. Phé hong ngoai ciia soi tre trude khi ghép acyamit



——

o ?\M‘Mﬂ'v&\ ' 'Mﬁ “ : prf";f

Ve —— o T e T I v
sooo 5000 ac00 B 2000 1500 1000 so0
UREAtest 081104(350 - 780 Aem

Hinh 2. Phé hong ngoai ciia soi tre sau khi ghép acyamit

Vé co bénqphé hdng ngoai cta soi tre va clia san phdm ghép khong khac nhau nhiéu,
tuy nhién trén phd hdng ngoai ciia san pham ghép & hinh 2 ¢6 xuét hién pic 1650 cm™ dic
trung cho dao dong hoa tri cia nhom C=0 trong acrylamit chirng t6 ton tai san pham ghép.

3.8. Khdo sdt khd nang tich loai cu?t trong moi truong nwoc cua copolyme ghép
3.8.1. Khdo sdt thoi gian dat cdn bang hap phu

Qué trinh hép phu duoc tién hanh ¢ 30°C, pH = 5, [Cu*] = 50 mg/l, ty 1¢ ran/long =
1/400 (g/ml) véi toc d6 khuay khong doi. Két qua duoc trinh bay trong bang 7 va hinh 3.

Bdng 7. Su phu thudc tdi trong hdp phu theo thoi gian

Thoi gian (phut) 30 60 90 120 150 180
q (mg/g) 4,00 5,22 5,88 6,75 7 7,01
8 Tai trong hap phu (mg/g)
6
4
2 Thni nian (nhit)
0 T

0 30 60 90 120 150 180 210

Hinh 3. Su phu thudc tdi trong hdp phu theo thoi gian

Tir két qua trén ching tdi chon thoi gian hip phu déi vai Cu®* 13 150 phuit.
3.8.2. Anh huong ciia pH
Tién hanh qua trinh hip phy & 30°C, [Cu**] = 50 mg/l, ty 1¢ rin/long = 1/400 (g/ml)
trong thoi gian 150 phut véi toc do khuay khong doi, pH thay doi tir 2-5. Két qua dugc trinh
bay trong bang 8.
Bang 8. Su phu thudc tdi trong hdp phu vao pH
pH 1 2 3 4 5 6
g (mg/g) 0,6 14 3,4 5,2 7 6,4




) Két qua cho théy, kha nang hip phu ion Cu?* phu thudc rat 16n vao pH cua dung dich
hép phu va hiéu qua nhit & pH = 5. Tir pH > 6,0 dung dich Cu®* b4t dau xuét hién két tua
Cu(OH); nén chung toi chi xét téi pH = 6.

3.8.3. Xac dinh tai trong hcfp phu cuc dai

Qua trinh hip phu dugce tién hanh ¢ 30°C trong 150 phit, pH = 5, [Cu®*] thay ddi nhu:
sau: 5, 50, 100, 125, 200, 250, 300 mg/l, ty 1¢ rin/long = 1/125 (g/ml) (trtr trudmg hop [Cu?']
=5 mg/l ty 1& nay la 1/250 (m/ml)). Két qua thuc nghiém xac dinh tai trong hip phu cuc dai
theo md hinh Langmuir dugc trinh bay trong bang 9 va hinh 4.

Bdng 9. Su phu thudc tdi trong hdp phu vao nong dé doi véi cu*t

STT Ci (mg/l) Ct (mg/l) g (mg/g)
1 5 1,02 0,99
2 50 9,75 5,03
3 100 33,20 8,35
4 125 45,25 9,97
5 200 96,99 12,89
6 250 144,64 13,17
7 300 191,52 15,87

Yy = 0.0668x + 1.3179

15 >
R = 0.9969

g 10
5
O T T T T T 1
o 50 100 150 200 250
Ccf (img/l)

Hinh 4. Dang tuyén tinh ciia phwong trinh Langmuir

C6 thé thiy rang phuong trinh diang nhiét hap phu Langmuir mé ta kha chinh xéac sy
hép phu cta Cu?* 18n san phim ghép. Pidu nay cé dugc thé hién qua hé sb tuong quan R? cua
qué trinh hdi qui (R* = 0,9969). Piéu ndy ciing chung t6 ring Cu?* dwoc hip phu don 16p trén
san pham ghép. Tir phuong trinh thu duoc co thé xac dinh tai trong hip phu cuc dai cua dong
la 15,625 mg/g.

3.8.4. Khd ndang gidi hdp va tai sir dung

Céc dir liéu vé kha nang giai hip va tai sir dung chét hap phu (d6i v6i dung dich Cu®*
c6 ndng d6 ban dau 50mg/1) duoc trinh bay trong bang 10.

Bang 10. Dir liéu gidi hdp va téi sinh chdt hdp phu

£ . Tai trong hap phu Lwogng kim loai dwgc Phén trim kim loai
S0 chu ky L2 X o
mglg % glai hap (mg/g) dwgc thu hoi (%)
1 5,04 85,50 4,97 98,61
2 4,80 81,43 4,64 96,66
3 4,47 75,83 4,17 93,29
4 4,06 68,87 3,71 91,38
5 3,47 63,44 3,55 89,57




Cac két qua trong bang 10 cho thiy ring hiéu qua hip phu giam dan theo cac chu ki va
diéu ndy co thé giai thich 1a do hoat tinh bé mit chat hap phu d4 bi giam sau mdi chu ki sir
dung. Mit khéac, két qua trén ciing cho thiy chit hap phu co thé duoc tai sinh hiéu qua bang
dung dich HC1 0,5 M va sir dung dé hip phu nhiéu lan.

4. Két ludn

1. P4 nghién ctru cac yéu té anh huong téi qua trinh ddng tring hop ghép va thu duoc
cac diéu kién toi uu cho hiéu suat ghép cao nhat la:

e Thoi gian 150 pht. Nhiét d@é: 50°C.
o Ty I¢ monome/bét tre = 2. [Fe?*] = 0,004M.
[H202] = 0,05M. pH = 3.

2. Ching minh su ton tai cia san pham ghép qua phd hong ngoai.

3. Két qua nghlen clru cac yéu tb anh huong va kha ning hip phu ion Cu® tur dung dich
nudc cla san pham ghép cho diéu kién toi vu: t = 150 phut pH = 5, tdi trong hdp phu cuc dai
= 15,625 mg/g. Chat hip phu c6 thé duoc str dung nhiéu 1an va giai hap c6 hiéu qua bang HCI
0,5M.
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