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NGHIEN CUU PHAN UNG PONG TRUNG HQP GHEP AXIT ACRYLIC
LEN XO DUA KHOI MAO BANG (NH4)2S20s
Trian Manh Luc, Lé Thi Kim Ly*
TOM TAT
Xo dira 1ay tir Tam Quan - Hoai Nhon - Binh Dinh. Mau xo dira ¢6 kich thuéc
hat < 0,05 mm va do am 8,73% duogc dung lam vat liéu ghép. Qua trinh ddng tring hop
ghép axit acrylic (AA) 1&én soi xo dura trong méi trwéng nwéc va khi quyén nito dwoc nghién
clru voi viéc st dung chéat khoi mao (NH4)2S20s. Dirng phan (ng bang cach thém hydroquinol.
Xac dinh monome dw bang cach chuan do véi ICI 0,1N. H&n hop thu dwoc cho két tda trong
axeton, loc, rira dé& tach loai monome dw va cac tap chat khac. D& loai bd homopolyme, san
phdm dwoc chiét soxhlet véi ethanol trong 24 gi®, sau do sdy & 60°C dén khéi lwong khong
ddi. Biéu kién thich hop clia qua trinh ddng trung hop ghép la: thdi gian = 180 phut; nhiét do =
70°C; thé tich H.0 = 50ml; [; pH = 3; [(NH4)2S20s] = 0,08M; ty I& khéi lwong axit acrylic/ sgi X0
dwra = 2,5ml/1,0g; Cac théng sb cua quéa trinh ghép dat dwoc la: hiéu suét ghép (%GY) =
24,46%; hiéu qua ghép (%GE) = 10,56%; dd chuyén héa (%TC) = 92,64%. Pac tinh cla xo
dira va copolime ghép dugc xac nhan qua phd IR va anh SEM va phd phan tich nhiét vi sai
DTA/TG.
T khoa: xo dira, Tam Quan, copolime ghép, déng tring hop ghép, axit acrylic.

1. Pit van dé

Xo dira 1a mot chat xo ty nhién duoc tach ra tir vo qua dira. Nganh cong nghiép
soi x0 dira ddc biét quan trong ddi véi mot s6 qudc gia dang phat trién nhu An Do, Sri
Lanka Mexico, Indonesia, Viét Nam .... Xo dira ¢6 nhiéu cong dung trong doi séng va
cdng nghé: 1a nguyén liéu san xuat cac loai ném ngu, vat liéu trang tri ndi that than thién
v6i mdi truong, 1am ludi phi xanh ddi troc, bao vé cac cong trinh cong nghiép dudi
bién, cach am, cach nhiét, v.v... [1]. Nghién ctru cuia Abdel-Hai S.A. va cac cong su cho
thiy copolyme ghép cua acrylamit 1én xo dira di duoc bién tinh bé mit bang axit
succinic dé ting hiéu qua hap phu va dugc sir dung dé tach loai ion Hg?* ra khéi nudc
thai ctia cong nghiép xut clo. Cac chat sau khi hap phu duoc tai sinh bang axit mot vai
chu ky véi myc dich thu hdi kim loai d3 bi hép phu va phuc hoi trang thai ban dau cua
chat hap phu [2].

2. Phwong phap nghién ctru

Soi xo dira duoc Iy tir co s san xuat xo dira thuoc xa Tam Quan, Hoai Nhon,

Binh Pinh dem xay min va ray qua ray kich thuéc 16 0,05 mm. Mau thu dugc ¢6 do am
8,73%. Qué trinh ddng tring hop ghép axit acrylic (AA) Ién soi xo dira trong moi
truong nuéc va khi quyén nito duoc nghién cau véi viéc st dung hé khoi mao
(NH4)2S20s. Dirng phan tng bang cach thém hydroquinol. Xac dinh monome du bang
cach chuan d6 vai IC10,1N. H3n hop thu duoc cho két tua trong axeton, loc, rira dé tach
loai monome du va cac tap chat khac. Dé loai bo homopolyme, san pham dugc chiét
soxhlet véi etanol trong 24 gio, sau d6 say & 60°C dén khéi lwong khong d6i. Cac yéu to
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anh hudong dugc khao sat 1a: nhiét do, thoi gian, ndng do (NH4)2S20s, luong axit acrylic,
pH... Cac thdng sb dic trung cua qua trinh dong tring hop ghép 1a:

Hidu sudt ghép GY (%):  GY(%) = 22— 10006
ml
A 5 . _ My, —m
Higu qua ghép GE (%): GE(%) = ——.100%
m, —m,
A X 1s _ m,—m,
Do chuyén hoa TC (%): TC(%) = .100%
m4

Trong d6: m1, M2, M3, Ms 1an luot 13 khéi lugng xo dira, khdi lugng copolyme
ghép, khéi luong axit acrylic du, khdi lugng axit acrylic ban dau [3], [4].

Céc thong sb ciia qua trinh ghép duoc xac dinh bang phuong phap chuin do,
phuong phép trong lwong. Pic tinh hoa 1y cuia chitin va san pham ghép duoc dénh gia
qua phuong phap ghi phd IR, phuong phap nhiét vi sai DTA, anh SEM [5].

3. Két qua va thio luin
3.1. Anh hwéng ciia nhi¢t d dén qud trinh ghép

Diéu kién tién hanh: xo dira: 1g; [(NH4)2S20s] = 0,08M; AA: 2g ; pH = 3; thoi
gian: 120 phat; nhiét dg thay doi: 30°C—80°C. Két qua duoc trinh bay trén hinh 3.1.
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Hinh 3.1. Anh hudng cua nhiét do dén qua trinh ghép

Ta thay rang hiéu suat ghép tang khi nhiét do phan tmg ting do khi nhiét do ting
céc gde ty do duoc tao thanh nhiéu hon thic day qua trinh phan ng lam ting hiéu sut
ghép. Tuy nhién, & trén 70°C thi phan tng tao homopolyme chiém wu thé 1am cho hiéu
sut ghép tang khong dang ké. Do vay nhiét do thich hop cho phan tng 1 70°C.

3.2. Anh hwéng ciia thoi gian dén qud trinh ghép
Diéu kién tién hanh: xo dura: 1g; [(NH4)2S20s] = 0,08M; AA: 2g; pH = 3; nhiét
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do: 70°C; thoi gian thay déi: 60 — 210 phut. Két qua duoc trinh bay trén 3.2.
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Hinh 3.2. Anh huéng cua thoi gian dén qua trinh ghép

Qua két qua & hinh 3. 2. cho thy hiéu suat ghép ting khi thoi gian ghép kéo dai,
thoi gian ting anh hudng nhiéu tdi sy phan hiy cia chat xuc tac do tao ra nhidu goc tu
do thuc dy qua trinh phan ung. Thuc nghiém cho thay san pham polyme thé tr¢ thanh
gel khi thoi gian ghép kéo dai. Thoi gian ghép thich hop 1a 180 phut.

3.3. Anh hwéng ciia nong dg chit khoi mao (NH1)25:0s dén qud trinh ghép

Piéu kién tién hanh: xo dura: lg; AA: 2g; pH = 3; thoi gian: 180 phut; nhiét do:
70°C; nong dp (NH1)2S;0s thay déi: 0,070 — 0,090M. Két qua duogc trinh bay trén hinh
3.3.
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Hinh 3.3. Anh hudng ctia ndng d6 (NH4)2S,0s dén qua trinh ghép

Qua két qua trén hinh 3.3 cho thdy hiéu suat ghép tang khi ting [(NH4)2S20s].
Diéu nay cé thé 1a do khi ting ndng do (NH4)2S20s ban dau 1am ting qua trinh tao gbc
tu do dai phan tir trén xo dira, ting cudng qua trinh ghép. Sy giam hiéu suit ghép khi
tiép tuc ting nong d6 (NHs)2S20s co thé 1a do ngit mach céc gc dai phan tir trén xo
dira do sy chuyén electron t6i ion 2SO4* ~ dwgc ting cuong, ting su hinh thanh
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homopolyme do lugng monome sén cé trong qué trinh ghép.Vay nong d6 (NH4)2S20s
thich hop 1a 0,08M.

3.4. Anh hwéng ciia ham lwong monome dén qud trinh ghép

Piéu kién tién hanh: xo dira: 1g; [(NH4)2S20s] = 0,08M; pH = 3; thoi gian: 180
phat; nhiét d6: 70°C; khéi lwong AA thay doi: 1,0 - 3,09. Két qua duoc trinh bay trén
hinh 3. 4.
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Hinh 3.4. Anh hudng cua luong AA dén qua trinh ghép

Qua két qua ¢ hinh 3.4. cho thay hiéu sut ghép ting khi ting ty 16 AA/soi xo
dira dén 2,5; sau d6 lai giam. Diéu nay c6 thé giai thich 1a do kha ning két hop cao hon
clia cac phan tir monome & ving lan cén véi gdc dai phan tir xo dira. Tuy nhién, ndng
d6 monome qué cao cling 1am ting van téc phan tng chuyén mach sang monome tao
homopolyme 1am can tré sy khuyéch tan ciia monome 1én bé mit xo dira. Vay ty 18
luong AA/soi1 xo dura thich hop 1a 2,5g/1g.

3.5. Anh hwéng ciia pH dén qud trinh ghép

Piéu kién tién hanh: xo dira: 1g; [(NH4)2S5208] = 0,08M; AA: 2,5g; thoi gian:
180 phiit; nhiét do: 70°C; pH thay déi: I - 5. Két qua duogc trinh bay trén hinh 3.5.
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Hinh 3.5. Anh hudng ctia pH dén qua trinh ghép

Qua két qua cho thiy hiéu suat ghép tang khi ting pH va cuc dai tai pH = 3 sau
d6 giam khi tiép tuc ting pH. Diéu nay 1a do pH thap, qua trinh tao gbc dai phan tir xo
dira ting do d6 1am tang hiéu suat ghép. Khi pH cao hon 1am giam s luong goc tu do
hydroxyl nén phan tmg dong tring ghép dién ra kho khin hon. Khi pH quéa thip thi ion
S208% bén nén phan tng tao gdc tu do hydroxyl kho xay ra hon do d6 hiéu suét ghép
giam.

3.6. Anh hwéng ciia qud trinh xir ly sgi dén cdc théng sé ciia qud trinh ghép

Tién hanh qua trinh ghép cac mau soi khac nhau véi cac diéu kién: nhiét do
70°C; thoi gian 180 phut; ty 18 khdi luong AA /soi = 2.5; [(NH4)2S20s] = 0,08M; ty 18
ran/ 1ong = 1/30 (g/ml). Két qua duoc trinh bay trong bang 3.1

Bang 3.1. Anh hudng cta cic phuong phap xtr 1y soi dén qué trinh ghép axit acrylic st
dung tac nhan khoi mao (NHa)2S208

Phuong phap xur 1y soi GY (%) | GE (%) | TC (%)
Khong xt 1y 6,32 4,10 61,70
Xu 1y mot giai doan NaOH IN 14,97 7,52 79,65
Xtr Iy mot giai doan NaOH 1N + 5% H20» 21,15 9,32 90,79
Xir Iy hai giai doan H2SO4 0,2% va NaOH 1N 18,22 8,25 88,36
Xir ly hai giai doan H2SO4 0,2% va NaOH 1N + | 24,46 10,56 92,64
5% H20:2

Cac két qua thu duoc cho thdy qué trinh xir 1y soi di 1am bién doi thanh phan va
ciu triic soi so dira va tac dong tich cuc dén hiéu qua cua qua trinh ghép: xtr 1y hai giai
doan > xtr Iy mot giai doan > khong xur ly.

3.7. Anh SEM ciia xo diva ban dau va sau khi ghép véi axit acrylic

Anh SEM ciia xo dira ban dau va cua xo dira sau khi ghép véi axit acrylic duoc
trinh bay lan luot trén cac hinh 3.6 va 3.7.
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10kV X500 50pm 2011 COMFA-IMS

Hinh 3.6. Anh SEM ctia xo dira ban dau

Hinh 3.7. Anh SEM cua xo dira sau khi ghép véi axit acrylic

So sanh danh SEM cuia san pham ghép véi soi xo dira ban dau, ta thay soi xo dira
sau khi ghép c6 bé mat gd ghé véi nhiéu nép ubn va cé sy khac biét su sic chung to da
xay ra qua trinh ghép cac phan tir axit acrylic 1&n bé mit.
3.8. Phé IR ciia xo dira ban dau va sau khi ghép véi axit acrylic

Phé IR cta xo dira ban dau va ctia xo dira sau khi ghép véi axit acrylic duoc ghi
trén may GX-PerkinElmer-USA. Miu dugc do bang ki thuat chup phan xa khuyéch tan,
bdt mau phan tich dugc tron véi chat nén KBr véi ti 16 2-5% mauw/KBr, do trong ving
600-4000 cm™*. Két qua dwgc dua ra trén cac hinh 3.8 va 3.9.
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BO MON HOA VAT LIEU-KHOA HOA-TRUONG DHKHTN
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Hinh 3.8. Phd IR cua xo dira ban dau.
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Hinh 3.9. Pho IR cua xo dira sau khi ghép

Vé co ban phd hong ngoai clia soi xo dira va cua san pham ghép khong khac
nhau nhiéu. Pic ¢ 3337 cm™ dic trung cho dao dong hoda tri cua nhém —OH lién két
hydro. Pic & 1482 cm™ va 2926 cm™ dic trung cho dao dong bién dang va dao dong hoa
tri bat ddi xtmg ctia nhom —CH,. Cac pic ¢ ving 630-714 cm™ 1a dao dong bién dang
ctia nhom —OH. Tuy nhién trén phd hong ngoai ciia san pham ghép soi xo dira véi axit
acrylic c6 xuat hién pic hp thu ¢ 1723cm™ dic trung cho dao dong hoa tri cia nhom >
C=0 (v c=0) & mach nhénh axit polyacrylic gin vao mach chinh cta cellulose.

3.9. Phé phan tich nhiét vi sai ciia xo diva ban ddu va sau khi ghép véi axit acrylic
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Gian d6 phén tich nhiét ghi trén may TA — 50 Shimadzu trong méi truong khi
argon, tbc do gia nhiét 10°C/phit tir nhiét d6 phong dén 800°C. Két qua duoc dua ra

trén cac hinh 3.10 va 3.11.
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Hinh 3.10. Pho phan tich nhiét vi sai ctia soi xo dira ban dau
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Hinh 3.11. Phé phan tich nhiét vi sai ctia xo dira sau khi ghép

Doi Vi sgi xo dira ban dau, qua trinh mat nudc hap phu xdy ra & khoang
90°C véi d6 giam khéi luong 11,42%, sau d6 1a qua trinh phan huy nhiét ctua vat
liu cellulose cung cac thanh phan khac cé trong soi nhu hemicellulose,
lignin...trong khoang tir 300°C dén 800°C véi do giam khdi lwong tong cong la
60,56%. Viéc xuat hién thém hiéu ang ¢ vung 136°C va 339,2°C déi véi xo dira
sau khi ghép c6 thé rng véi qua trinh phan huy caa cac nhanh ghép.

4. Két luan

1. Pa tién hanh nghién ctu cac didu kién thich hop nhit cho qua trinh ghép axit
acrylic 1én sgi xo dtra str dung tac nhan khoi mao (NH4)2S20g 1a: thoi gian = 180 phit;
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nhiét d6 = 70°C; pH = 3; [(NH4)2S20s] = 0,08M; ty 1¢ khdi lugng AA/soi: 2,5.

2. Céc thong sb cua qua trinh ghép dat dugc la: %GY = 24,46%; %GE =
10,56%; %TC = 92,64%.

3. Dic tinh hod li cia soi xo dira cling nhu ciia san phdm ghép duoc thé hién qua
phd IR, anh SEM va phd phan tich nhiét vi phan (DTA/TG).
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A STUDY ON GRAFT COPOLYMERIZATION OF ACRYLIC ACID ONTO
COCONUT FIBRE INITIATED BY (NH4)2S20s

Tran Manh Luc, Le Thi Kim Ly
The University of Danang — University of Science and Education
ABSTRACT

Coconut fibre was taken from Tam Quan - Hoainhon — Binhdinh. The sample of the
coconut fibre with the size of the particles < 0,05mm and humidity at 8,73% was used as an
graft material. Graft copolymerization of acrylic acid (AA) onto coconut fibre initiated by
(NH4)2S20s in aqueous solution and in the nitrogen atmosphere has been studied. The reaction
was stopped by the addition of hydroquinone. The remaining monomer was determined by ICI
0,1N titration. The mixtures were filtrated and washed to remove the remaining monomer and
residual additive. To remove homopolymer, the graft product was extracted with etanol in a
soxhlet apparatus for 24 hours and dried at 60°C until it reached the constant weight. The
optimal conditions for graft copolymerization were: time = 180 minutes; temperature = 70°C;
volume H20 = 50ml; [(NH4)2S20s] = 0,08M; pH = 3; rate acrylic acid /coco fibre = 2,5ml/1,0g.
The necessary parameters attained are : the percentage of graft yield (%GY) = 24,46%; graft
efficiency (%GE) = 10,56% and the percentage of total convercion (%TC) = 92,64%. The
chemical and physical characteristics of the coconut fibre and graft copolymer were shown in
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the IR spectrum, SEM image and differential thermal analysis DTA/TG.

Keywords: coconut fibre, Tam Quan, graft copolimer, graft copolymerization, acrylic
acid.

*Tran Manh Luc , Khoa Ho4 - Trudng DPHSP — DHDN.
Lé Thi Kim Ly, Khoa Ho4 - Truong PHSP — PHDN.
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