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NGHIEN (/U TONG HOP CELLULOSE SAT TU
TU GIAY PHE THAI BE HAP PHU DAU

RESEARCH ON SYNTHESIS OF MAGNETIC CELLULOSE FROM WASTE PAPER FOR OIL ADSORPTION
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TOM TAT

Bién tinh bt gidy phé thai st dung tac nhan NaCl0 (6 mL ndng do 2M) &
nhiét d 35 °C trong 3h. Téng hop dugc vat liéu cellulose st tir bang phuong
phap thdy nhiét véi ti 1& Fe**/Fe** = 2mol tuong ting véi 100mL FeCl, 0,025M,
100mL FeCl, 0,05M va 40mL dung dich NaOH 0,5M 6 nhiét d 35°C trong méi
truong pH = 10 - 11. Két qua phan tich nhiét vi sai cho thiy mau cellulose sit tu
6 d6 bén nhiét hon so véi mau cellulose. DG 6n dinh nhiét cua mau trong
khoang nhiét o tu 100°C dén 500°C. Két qua SEM cho théy kha ning phan tén
hiéu qua cc hat st tir trén bé mat cellulose. Két qua hap phu dau ctia vat liéu
tng hop cho thdy vét liéu ¢ kha nang hdp phu 90,5% dau trén bé mat nudc
trong thdi gian 30 phut ¢ nhiét do phong.

Tirkhéa: Gidy phé thdi, vat liéu hdp phu, cellulose tir tinh.

ABSTRACT

Modification of waste paper using NaClO as agent (6ml NaCl0 2M) at
temperature of 35°C for 3 hours. The magnetic cellulose material was
synthesized by hydrothermal method with the ratio of Fe**/Fe** = 2 (mol/mol)
corresponding to 100mL FeCl, 0.025M, 100mL FeCl, 0.05M and 40ml NaOH 0.5M
at 35°Cin pH=10- 11. The results of differential thermal analysis (DTA) showed
that the magnetic cellulose sample was more thermally stable cellulose. The
thermal stability of the sample in the temperature range from 100°C to 500°C.
The SEM results show that the ability to disperse ferromagnetic particles very
well on the surface of cellulose fibers. The test results of oil adsorption of
synthesized materials showed that the material was able to adsorb 90.5% of oil
on the surface of water in 30 minutes at room temperature.
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1.MGPAU

Ngay nay, san phdm cda dau mé da c6 mat trong hau
hét cac linh vuc doi séng sinh hoat hang ngay cla con
ngudi cling nhu trong céng nghiép. Cung vdi su phat trién
chung dé, hién trang 6 nhiém dau trong cong doan khai
thac va van chuyén cing ngay cang tang. Trong nhing
nam gan day, nhiéu su cé tran dau da lién tiép xay ra dan
dén lugng phé thai dau d6 ra bién ngay mét nhiéu, hau qua
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gay 6 nhiém tai cac vung ven bién va clia séng Viét Nam.
Thuc trang 6 nhiém dau ving ven ctia séng vfa vung Bién
bong dang ngay mét gia tang [1, 6].

Su ¢8 tran dau gay & nhiém mai trudng bién, anh huéng
nghiém trong dén cac hé sinh thai. Dac biét la hé sinh thai
riing ngap man, cé bién, viing triéu bai cat, ddm pha va cac
ran san ho. O nhiém dau lam gidam kha nang, stc chéng d6,
tinh linh hoat va kha nang khoi phuc ctia cac hé sinh thai. Ham
lugng dau trong nuéc tang cao, caéc mang dau lam gidam kha
nang trao d6i oxy gitia khong khi va nudc, két qua lam giam
oxy trong nudc va can can diéu hoa oxy trong hé sinh thai bi
dao 16n [2, 3, 5]. Ngoai ra, dau tran chiia doc t6 lam tén thuong
hé sinh thai, c6 thé gy suy vong hé sinh thai. Viéc ap dung cac
phuong phap xt ly dau tran phu thudc vao s6 lugng, tinh chat
clia dau, ving nudc, diéu kién thai tiét noi xay ra su ¢6 tran
dau. Phuong phap co hoc nhu sit dung phao quay xa bg, st
dung thiét bi kiéu dap. Ngoai ra, x{r ly su ¢d tran dau cé thé s
dung nhu cdng nghé phan tan héa hoc, cdng nghé phan hay
sinh hoc, dét tai chdé hodc hap phu dau. Trong s6 dé, phuong
phap hap phu la gidi phap thich hgp nhat vi dau cé thé thu héi
vdi nhiing anh hudng tiéu cuc t6i thiéu nhat.

Nhiing ndam gan day, viéc tai ché phé liéu nham muc
dich xtr ly méi trudng dang dugc quan tam, cac vat liéu tu
gidy, cao su,... da dugc nghién ctu kha nhiéu. Do nguén
phé liéu la ngudn nguyén liéu doi dao, tiém nang va trir
lugng khéng 16 [4, 7], do vay, viéc nghién ctu bién tinh
ching thanh vat liéu hap phu la huéng ma cac nha khoa
hoc quan tam

Trén co s& do, trong nghién ctiu nay, phé liéu gidy dugc
tai ché sau khi tach lignin, bién tinh dé hap phu vang dau
trén bé mat nudc nham gidm thiéu 6 nhiém moi trudng va
dem lai nhing lgi ich cho kinh té va xa hoi.

2. THUC NGHIEM
2.1. Héa chat

Gidy phé liéu la gidy in van phong thai bo. Cac hoéa chat
tinh khiét khac dugc sir dung la NaOH 98%; FeCl,.4H,0,
99%; FeCl;.6H,0 99%, c6 xudt x& tu Trung Quéc; NaClO
10%; HCl 36,5%, dugc cung cap bdi hang Sigma.

2.2. Qua trinh téng hgp vat liéu

* Quy trinh tdch tdch cellulose tir gidy phé liéu

Cho 500mL nudc cat vao coc ¢ dung tich 1L, cho lugng
gidy da chuan bij trudc do (can 10 + 0,29 gidy kho tuyét déi)
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vao va dugc khuay tu lién tuc cho dén khi toi hoan toan.
Nho tu tu lugng NaClO 2M (khao sat theo lugng NaClO
khac nhau) vao trong hén hgp, khudy lién tuc. Khao sat thoi
gian, nhiét d6 qua trinh khr.

Ham lugng cellulose (%) so v&i gidy ban dau dugc tinh
theo céng thuc:

X=&x100°/
M 0

2
trong do: M, la khéi lugng cellulose sau khi da say kho.
M, la khéi lugng gidy ban dau.

* Quy trinh téng hop cellulose tirtinh

Cho cellulose phan tan trong dung dich NaOH 0,5M, sau
dé dung dich Fe ** va Fe** dugc cho vao dung dich trén vai
cac néng dé khac nhau. Phan Ung dugc tién hanh bang
cach khuay cg hoc & nhiét dé xac dinh. Sau khi phan (ing
két thuc, ti€n hanh ly tam va rlfta bang nudc, ethanol dé dat
dén pH = 7, dong thai loai bd dugc cac tap chat con du. San
pham thu dugc dugc sdy & 45 - 50°C cho dén khi khé hoan
toan thu dugc cellulose tu tinh.

Mau vat liéu dugc do phan tich nhiét vi sai trén may
Linseis STA PT1600 (Btic), kinh hién vi dién tir quét trén may
Hitachi S-4800, do tu tinh trén mdy Vibrating Sample
Magnetometer.

2.3. Khao sat qua trinh hap phu dau caa vat liéu

Khao sat qua trinh hap phu dau thé trén bé mat nudc
bién cla vat liéu hap phu dugc tién hanh nhu sau: can 2g
chat hap phu; chudn bi 2mL dau cho vao 100mL nudc bién
trong coc thay tinh; dua 2g chat hdap phu vao céc thuy tinh
da chuan bi sén; khao sat qua trinh hap phu trong 30 phut
& nhiét d6 phong; danh gia két qua da khao sat.

Thé tich dau thé dugc hap phu tinh theo cong thuc sau:

Vhp = (Vn + VD) -V

trong do: V,, 1a thé tich dau thé dugc hap phy; V, la thé
tich cGia nudc; V, la thé tich vang dau trén bé mat nudc;
V. 1a thé tich con lai.

Phan tram luong dau dugc hap phu dugc tinh nhu sau:

Vhp
%mhp = W X 100%

trong dé: %m,, la phan tram khéi lugng dau tho dugc
hap phu. Coi thé tich nuéc bi hap phu khéng déang ké.
3. KET QUA VA THAO LUAN
3.1. Két qua qua trinh tach cellulose tur gidy phé liéu

* Anh huéng caa luong NaClO

Cho tu tir lugng NaClO khao sat vao trong hén hagp, tién
hanh & nhiét d6 45°C; thai gian 3h, két qua thu duoc &
bang 1.

Bang 1. Anh hudng lugng NaCl0 dén qué trinh thu héi cellulose

Kyhiéu | NaCl0 | Khdiluong | Thétichnudc | Khoilugng bt
mau (mL) gidy loai (g) cat (mL) cellulose (g)
M1.1 4 10,111 500 9,312
M1.2 5 10,100 500 9,277
M1.3 6 10,121 500 9,218
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M1.4 7 10,082 500 9,206
M1.5 8 10,112 500 9,209

T bang 1 cho thady khi tang ham lugng NaClO thi lugng
cellulose gidam dan. Nguyén nhan cta qua trinh la do trong
bt gidy con céac chat gia keo bam trén xo sgi lam cho cac
sgi cellulose dinh vao nhau. Khi st dung NaClO c¢o6 tinh chat
tdy, khit manh, lam bong cac chat nay ra khai xo sgi, do dé
ham lugng gidm va cac sgi toi hon. Khi ham lugng téang tu
6mL dén 8mL khéi lugng gidm khong dang ké, nhu vay cac
chat bam & trén xg sgi da dugc tach loai hét, nén sé s
dung lugng dung 6mL NaClO trong 500mL nudc cho cac
nghién ctu tiép theo.

* Anh huéng ctia nhiét d6

Tién hanh khéo sat & cac nhiét dé tur 25°C, 30°C 35°C,
40°C, 45°C dén kha nang thu héi cellulose; thai gian 2g,
lugng NaOCl 6mL, két qua thu dugc & bang 2.

Bang 2. Anh huding luong nhiét do dén qud trinh thu hoi cellulose

Kyhiéu | Nhiétdd | Khéilugng | Thétichnuéc | Khéilugng bot
mau (°0) gidy loai (g) cat (mL) cellulose (g)
M2.1 25 10,115 500 9,732
M2.2 30 10,106 500 9,544
M2.3 35 10,091 500 9,224
M2.4 40 10,088 500 9,218
M2.5 45 10,102 500 9,221

Tu két qua bang 2 cho thay khi tang nhiét dé thi lugng
cellulose giam dan, dong thai bét trang hon. Khi nhiét do &
25 - 30°C, qua trinh khi xdy ra cham, khi & 35°C qua trinh
khit xay ra nhanh hon va nhiét d6 cao han gan nhu khéng
thay d&i. Nhu vay nhiét d6 cing anh hudng dén qua trinh
tach loai cac chat gia keo bé mat va cac thanh phan lignin
bam trén xa soi, nén sé tién hanh & nhiét dé 35°C cho céc
nghién ctu tiép theo.

* Anh huéng cia thoi gian

Tién hanh khao sat & thai gian 1g, 29, 39, 4g va 5g dén
kha nang thu héi cellulose; nhiét dé 35°C, lugng NaOCl
6mL, két qua thu dugc & bang 3.

Bang 3. Anh huding thdi gian dén qua trinh thu hdi cellulose

Ky hiéu | Thoigian | Khéilugng |Thé tich nuéc| Khdilwgng bét
mau (h) gidy loai (g) cat (mL) cellulose (g)
M3.1 1 10,091 500 9,899
M3.2 2 10,114 500 9,677
M3.3 3 10,022 500 9,202
M3.4 4 10,032 500 9,198
M3.5 5 10,078 500 9,207

K&t qua bang 3 cho thay khi tang thoi gian thi lugng
cellulose gidm dén, déng thai bot trdng hon. G khoang thoi
gian ngan tu 1 - 2h, qua trinh khar xay ra cham, chua tach
loai hét cac chat gia keo, lignin; khi thai gian ti 3 - 5h qua
trinh kh(r xay ra nhanh hon va gan nhu khong thay déi. Qua
nghién cliu qua trinh bién tinh cellulose dé tach loai cac
thanh phan khéng can thiét nhu cac chat gia keo, lignin...
ti€n hanh & NaOCl 6mL, & nhiét dé 35°C vdi thai gian la 3h.
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3.2. K&t qua téng hgp cellulose st tir

* Anh huéng cia néng dé FeCl,

Viéc t8ng hgp sét tur 1én cellulose lam ting tu tinh cda
chat hap phu, qua trinh hap phu dién ra nhanh hon. Tuy
nhién lugng sét t6ng hap Ién bé mat cellulose khéi lugng
qua I6n sé bi tich tu, phan tan khéong déu va bit kin cac mao
quan cta chat hap phu. Chinh vi vay ma cac mau N1.1,
N1.2, N1.3 cho hap phu dau khéng hiéu qua, vang dau van
con kha nhiéu trén bé mat nudc.

Bang 4. Khao sat két qua téng hap sat tir1én cic mau Cellulose

] Khoi PNV Thé tich Thé tich HCl
Ky lugng Néng do Th? m,!‘ NaOH 0,5M | 0,2M d€ trung
hiéu Fe(l, |nudcat |, N
méu Cellulose M) (ml) diéu chinh pH hoa
(9) (mL) (mL)
N1.1| 3357 0,25 500 75 25
N1.2| 3314 0,20 500 60 15
N1.3| 3,401 0,15 500 55 13
N1.4| 3,525 0,10 500 52 12
N1.5 3,462 500 40 8

0,05

Hinh 1. Mau N1.3 sau khi thit nghiép
hap phu dau tho

Hinh 2. Mau N1.5 sau khi thir nghiém
hap phu dau tho

Mau N1.4, N1.5 la 2 mau da dat yéu cdu, tuy nhién mau
N1.4 can st dung dén nhiéu hdéa chat hon mau N1.5 trong
khi ca hai mau déu hap phu tét vang dau trén bé mat nudc.
Qua d6, c6 thé thdy rang mau N1.5 13 lua chon t&i tot nhat
va két qua thu dudgc c6 thé nhan thdy & hinh 1va 2.

* Anh huéng cia nhiét d6 dén qua trinh téng hop

Bang 5. Két qua khao sat anh hudng cta nhiét do dén ham lugng cellulose

Ky hiéu mau | Nhiét dd (°C) | Khéi lugng cellulose, (g) | Danh gia
N2.1 25 3,464 Khong dat
N2.2 30 3,413 Khong dat
N23 35 3,562 Pat
N2.4 40 3,504 Dat
N2.5 45 3,546 Khong dat

Tu két qua trén cho thay, mau N2.1, N2.2 khong dat vi
nhiét do6 thap, qua trinh khit vé sat tir thap, lugng chat bam
trén bé mat rat it. Mau N2.5 khéng dat, nhiét dé cao, lugng
sat ti bam thanh hat to bam trén bé mat xo sgi. Nhu vay,
qua trinh t8ng hop sét ti nén thuc hién & nhiét dé 35°C va
40°C la dat yéu cau, cac hat sat tir nho, min bam déu trén
bé mat. Do d6 sé tién hanh & nhiét d6 35°C cho cac nghién
clu tiép theo.

132 | Tap chi KHOA HOC VA CONG NGHE @ Tap 59 - Sé 1 (02/2023)

* Phdn tich cdu tric ddc trung cua vit liéu

Rel. mass change (%)
R‘d.massds;rm(%) A

—_Xenlulo-Fe

Temperature (°C)

Hinh 3. Anh phan tich nhiét cia mau vat liéu hap phu N2.3 va mau tring

Gian do6 phan tich nhiét vi sai cia mau vat liéu N2.3 va
mau cellulose dugc thé hién trén hinh 3. Két qua cho thay
khi gia nhiét mau cellulose ti nhiét d6 phong dén 500°C thi
lugng mau mat di I6n, con lai khoang 35% khéi lugng mau.
Lugng mau mat di nhiéu nhat trong khoang nhiét do tu
250°C dén 370°C, tuong Ung vdi giai doan thu nhiét dé xay
ra qua trinh nhiét phan hoan toan cellulose. Su giam khéi
lugng nay la do qua trinh chay dén khi chi con lai than héa
va tap chat. Trong khi d6, mau cellulose-Fe con lai 48% khéi
lugng, lugng mau mat di nhiéu nhat trong khoang nhiét dé
270°C dén 470°C. Qua trinh giam khéi luong la do su chay
dén khi chi con lai than hoa, sat tur va tap chat.

Két qua phan tich nhiét vi sai mau N2.3 cho thdy mau
cellulose-Fe c6 sat ti c6 khoang nhiét dé hao hut khéi
lugng cao hon so véi mau cellulose. Tt két qua cho thay
mau cellulose-Fe c6 d6 bén nhiét han mau cellulose va do
6n dinh nhiét cda cellulose-Fe trong khodng nhiét do tu
100°C dén 500°C.

Anh SEM clia vat liéu cellulose-Fe dugc thé hién & hinh 4.

$4800-NIME10.0kV 9 Tifim X100k SEIM) dj6/2020 HE 10.0kV 8.9mm x1.00k SE(M) 4/620806~  ~  80.0um

Hinh 4. Anh SEM mau vat liéu cellulose-Fe

Anh SEM vat liéu cellulose-Fe cho théy cac hat Fe phan
tan dong déu va bam déu trén bé mat xo sgi.

Dé xac dinh tu tinh clia cdc mau da tdng hop. Cac mau
nay dugc tién hanh do tir k& mau rung (VSM) va két qua
dudng cong tur hda va gia tri tur tré dugc thé hién & hinh 5.
Tu két qua hinh 5 cho thay, tat ca cac mau dat dugc gia tri
t d6 bao hoa cao, gia tri tr d6 bao hoa do dugc cla cac
mau M-01, M-02 va M-03 tuong Uung la 72,5emu.g’,
67,7emu.g’ va 57,7emu.g’. Clung vai dé, gia tri tu tré cla
cac mau co su chénh léch tuang déi lon.
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Hinh 5. Butng cong tir héa ctia mau M-01, mau M-02 va mau M-03
3.3. Két qua khao sat kha nang hap phu dau

Tién hanh khado sat trén 5 méau, khéi lugng mau
cellulose dung dé hap phu la 1g, thé tich nudc 10mL, thé
tich dau 2mL. Qua trinh khao sat dugc tién hanh bang cach
quan sat kha nang hap phu ctia mau 5 mau trong cac moc
thai gian 10 phdt, 20 phat, 30 phat, 40 phat, 50 phuat. Két
qué thu dugc trinh bay trong bang 6, trong d6 goi t,, la
thai gian hap phu.

Hinh 6. Mau T1, T2, T3, T4, T5 hédp phu déau thd

Tu két qua thuc nghiém cho thay, theo thai gian mau T3
hédp phu dau dat ngudng cuc dai trong khodng thai gian 30
phut. Trong khoang thai gian tir 20 dén 30 phut qua trinh
hdp phu dau cua vat liéu dién ra véi téc d6 nhanh nhat.
Hiéu suat hap phu dau dat 90,5%.

Bang 6. Khao sat tdc do hap phu dau thd theo thoi gian

4, KET LUAN

Bién tinh bot gidy phé thai & diéu kién 6mL NaClO 2M,
35°C trong 3h. Téng hgp dugc vt liéu cellulose sat ti bing
phuong phap thuy nhiét theo ti 1& 100mL FeCl, 0,025M,
100mL FeCl; 0,05M va 40mL NaOH 0,5M & nhiét d6 35°C
trong méi trudng pH = 10 - 11 c6 kém theo khuay tron.
Phan tich nhiét vi sai mau cho thdy mau cellulose ti tinh co
khoang mat khéi luong cao hon so voi mau cellulose. Do
6n dinh nhiét cua mau cellulose-Fe trong khoéng nhiét do
tu nhiét d6 100°C dén 500°C. Két qua SEM cho thdy kha
nang phan tan déng déu cac hat sat trén bé mat xo sgi
cellulose. Bang viéc phan tich ti k& mau rung cho thay, da
téng hgp thanh céng va dua oxit sit ti 1én trén bé mat sgi
cellulose véi gia tri ti d6 bao hoa cao la 72,5emu.g™. Tién
hanh thr khd nang hap phu dau cla vat liéu téng hop cho
thay vat liéu cé kha nang hdp phu 90,5% dau trén bé mat
nudc trong thoi gian 30 phut & nhiét d6 phong.
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Kyhieu | m, | V, v N
Ynsd @ | (mb) (mDL) by (PhU) (mh{) Yo,
™ | 1002 | 10 2 10 105 | 525
T | 1001 | 10 2 2 140 | 70,
B | 1002 | 10 2 30 180 | 90,0
T4 | 1001 | 10 2 40 181 | 95
5| 1000 | 10 2 50 182 | 910
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