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Tém 14t

Bun théi chira X0 $¢i cU8 nha may gidy d3 duyre tan dung dé ché tgo nanocellulose bang qué trinh xiv Iy nhidu
cong doan. Truéc hen, bun thar duge xt /y von axit clohydnic va ria dé Ihu hdi cellulose. Sau do, cellulose thu
héi duvc X ly véi hén hop axit sunfuric ndng dé 0.25% va h/dropeax:l ndng d6 0.1% & nh/et dé 140°C, trong
2n, 1di 8y tréng béng dung dich hydropeoxit trong méi truemg kiém va nghién. Dc trung cia nanocellulose
dang xo sgi ¢6 dudng kinh lmng binh < 100 nm, duoc phén tich bang SEM, FTIR, XRD. Phuwng phép mbi
ché tao nanocelulose cé thé duoc phat trién dé san xuél ra san phém gié tn gis tang tir chat thai rin nha may
gidy

Tir khéa. Bun thai nha may gidy, cellulose thu hdi, nanocellulose

Abstract

The fibs g sludge from of paper mill efflt was used for prep jon of

cellulose by multi- slage pro(:ess Furstly, the sludga was lreated by hydrochlonc acid solution and washed for

recovery of cellult llulosic pulp was treated by mixture of sulfunc acid 0.25%

and added hydrogen peroxide 0 1% at 140°C for 2 hours. Cellulose pulp then was treated by solution of sodium

hydroxide and hydrogen peroxide followed refining. The charactenstics of nanofibrillated cellulose with fiber

diameter less than 100 nm were determ/ned by SEM, FTIR and XRD The new method of nanocellulose
can be ped for pi of valt dded prodi from paper mill solid waste.

Keywords, Paper mill sludge, recovered cellulose, nanoceliulose.

1. M diu Tir truéc déu nay, bin chira bét giéy tha1 chu yéu
duoc chén lép dé lam gléu dAt[7], co thé duoc sir dung
cho san xuét cacton v gidy bao bi [4], composit [5.6)-
16m, duge thu hdi tir qua trinh san xudt bot gidy va gidy. Sa‘)‘nnocgilxl{jlo::‘bﬂs:rg cp:calphTs:g ‘;i:‘:nkhzuuhcah: 1:3:
Ngaal chc tap chét co hoc khac, bun thaj ludn chira mGt thai dugc chit § nhu mdt ngudn xo soi cellulose pha
luang 6o xa sgi vun, c6 thé duge sir dung trye tiép hop d& ché tao thanh nanocellulose [8,9,10,11]. Uu
hose chuyén ha thinh cde sin pham 6 gid tri cao [1]. diém cia cellulose tir bin thés 1a 6 kich thwéc nhé, dé

Biwn théi he lhong xir ly nudce thaj cua cdc co s&
sin xuat bot glay va gidy I3 cht thai rin co 6 lugng

Tiy thude vio nguon gdc ciia X0 s0i trong bun,
ma bitn chira bot gidy duoc phén loai [2] thanh bin
nguyén sinh, hinh thanh trong qua trinh san xudt bt
gidy nguyén thiy tir £6; biin khir mure, thu héi tir qué
rinh kbir muc in gidy 14 ché; va bin thrsinh, thu duge
% qud trinh xir ly nuée thii i ché gidy. Tong lugng
biin chira bt giay cé thé cln'm 3-5% san luong gidy.
Véi ky thugt san xudt bét y, gidy, phuong phap thu
hdi bip hi¢n nay, ham qung xg soi cellulose co thé
chitm 40-60% khéi luong chat rdn [3].
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chuyen héa thanh vat liéu nano, mang lai loi ich Ion
hon nhiéu so véi cic phuong thire tin dung truyén
théng [11].

Ciing nhr déi vai cellulose tir ad hay chc ngudn
nguyén liéu khac, cé thé 4p dung cdc phuong phip
khac nbau, nhu co hgc (nghlén) thily phén bing axit
dam dac, oxi béa TEMPO, hay cacboxy hoéa,
[12,13], nhung kha thi nhal I3 st dung axit sunfuric
lodng lam tdc nhin cat ngén x0 801, con tAc nhan tich
x0o s¢1 €6 thé [ya chon mot sé hop cht oxi héa [13)
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Bai bao ndy trinh bay két qua nghién ciru ché tao
nanocellulose tir bun thai nha may san xuat gidy tissuc,
bao gbm cac cdng doan so ché dé thu hdi va 1am sach
celtulose, chuyén hoa cellulose thanh nanocellulose sir
dung hén hop tic nhan axit sunfuric va hydropeoxit.
Biy la phuong phap méi. hién dang duge nhém nghién
ctru phat trién 4p dung déi véi cAc logi cellulose khac
nbau.

2. Nguyen vat li¢u va phuong phip
2.1.Vét ligu

Bun thai chira bét gidy sir dung cho nghién ci
dugr Idy nr bai chira bin thai cua Céog ty gidy tissue
Song Pudng Héa chét sir dung dang phan tich la héa
cbét dang tinh kbrét, xudt xir Viét Nam, Trung Quéc,
Sigma Aldrich (Merck).

2.2. S0 ché bin théi

Bun thii ldy tir aha may duge rira, sing chon, loai
bo cdc 1ap chat lon. Sau d6 duge ngam véi HCl 2%
trong 24h dé loai bo so by chit ban va vi sinh va, i
duage lgc, rira bing owée sach dén pH = 7. Xo soi duge
lam sach bing céch xir ly vé dung djch NaOH bé sung
hydropeoxit véi mirc sir dung tréng img 1a 2% va 1%,
& nhiét 4§ 70°C, trong 6 phit Diéu kiéa cong nghé nay
duoc 167 uu hoa bing mot nghién ctru riéog, ddp tng
muyc tiéu thu dyr_m bot cellulose 6 ham lugng cellulose
cao va d6 trang phi hop (khoang 70% ISO). Bot
cellutose dugtc de kho gio, xac dinh dé am, va phén
tich tinh chét theo cac phuong phap tiéu chuan hoa
TAPPI: ham lugng cellulose (theo TAPPI T17 wd ~
70), dé tro (TAPPI 211), ham luong pentosane (theo
TAPPI T223), 46 tring (TAPPI T217), ddog théi su
dung cho nghién clru ché tao nanocellulose.

2.3. Ché 1go nanocellulose

Phuong phép ché tao nanocellulose 12 phuong
phip héa - co két hop. Qua trinh  bao gom 2 cong
doan" trude uén bt cellulose duge xir ly véi dung dich
H;S0: va H,0, trong cac ndi pdu bing inox dung tich
1 lit, gia nhiét trong bé glyxerin. Méi thuc nghiém
dugc tién hanh véi 30 g bt khd tuyét déi. Murc sir dung
héa cht, nhiét d va thoi gian xu ly duge diéu chinh
fiy theo muc tiéu cua timg thuc nghié¢m.

Két thiic qua trinh xtr ly, bjt dugc loc rira, rdi xir
ly (tdy tring) bing hydropeoxit véi mirc sir dyng 05
% Hs03 va 2 % NaOH so véi khéi lugng bdt, vai ndng
49 bjt 10% o 80°C trong 30 phitt. Sau dd bot dugc rira,
VAt nuéc, réi bd sung nuéc cat t6i thé tich 300 m va
nghién bing méy nghién phong thi nghi¢m (18 mdt may
xay da nang hai ting hedi OSAKA cong suit 350 W)
véi ndng dd bot khoang 5% trong 5 phit dé thu gel
nanocellujose.

2.4. Xdc dinh higu sudt nanocellulose

Dé xic dinh hiéu suit, gel panocellulose duge lac
déu, y 10 mdu mdi mau 2 ml va ly 1dm Uep May
ly 18m vdi toc dé 10.000 vong/phil, 2an nudc, say va
xic dinh khéi lugng. Hiéu suét nanocellulose (%) duge
tinh theo cdng thirc :

M = [(V/2)xBx100)/A

Trong d6: V - Téng thé tich gel nanocellulose
thu dugc sau nghién (ml); B - Khdi lugng trung binh
cua nanocellulose thu duge tr 2 mi gel nanocellulose
sau sy (g) ; A - Khéi Iugng bt cellulose bap dau (g).

2.5. Bdc trumg nanocellulose

Nanocellulose sau ughién dugc pha lodng véi
etanol dé thu dugc buyén phi ndng dd khodng 0,05%,
khudly siéu am trong bé siéu am trong 15 pbut, rdi phan
bé mlu trén tiéu ban kinh, sily khé & nhiét 4o phong va
phén tich SEM tréa méy phan tich FESEM JEOL JSM-
7600F tai Phong thi nghi¢m hién vi dién tir va vi phan
tich, Vién tiép tién Khoa hoc va Cong nghé, Trudng
PHBK Ha Nai.

Chi sb d két tinh cua cellulose va nanocellulose
duoc xic dinh théng qua cudng do pick cia pho XRD,
theo d6 cbi s6 9 két tinh dugc tinh theo cong thire sau
(14]:

Crl (%) = (looz — Lim)/Toc2* 100

Trong dd loaz - Cuomg d¢ pick mi géc 2Theta = 22.6;
fam - Cuémg d6 pick tai goc 2 Theta = 18,7.

. Phé FT-IR cua nanocellulose duge phin tich
bang thiét bj FT-IR NICOLET 6700 NRX RAMAN
MODULE - THERMO.

3. Két qua va ban luin
3.1. Thu héi cellulose tir bin thdi chira bt gidy

Bun thai chira bét gidy cua san xuat gidy tissue,
con chira sinh vat phan hiy, cic chit v6 co, ..., ¢6 mii
kho chiu, vi viy can phai so ché dé loai bo cie tap chét
va thu héi xo soi cellulose.

. Cac chit v6 co chira trong bun thai chu yéu 1a
chﬁl‘dén‘CaCQx sir dung khi san Xuat giéy in, viét, la
nguon goc xudt xir cla gidy 1& thu hai bay gidy in béo,
st dung 1am nguyén ligu sin xuat gidy tissue. Xir ly
bin thai véi axit sunfuric va axit clohydric da tach
dugc céc chat ban va mét phin CaCO; (c6 thé quan sat
duge khi sbi thoat ra ki xtr ly bun véi dung dich HCI).
Bot cellulose thu duge sau so ché da khﬁu\g' con mli
kho chiu, d§ tréng cao hon va d6 1ro thip han,

Sau khi rira. bot cellutose tiép tuc durge xiy 1y véi
dung dich NaOH va H)0: véi muc dich trung hoa va
tdy trang. Tinh chét cha bot cellulose da duge phan tich
theo cic pbuong phap tiéu chuin héa TAPPI: him
luong ccllulose 70,6%; do ro 8,7%; ham lugng
pentosanc 12,0%; cac hop chat khac 8,79, Cellulose
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thu hbi d2 khong con mui khé chiu, c6 46 tring 68,3%
S0, dugc sir dung cho nghién ciru tiép theo.

Hién nay, cic nha mdy sin xuét gjay tissue néi
chung va Cong ty Gidy ussuc Séng Duong nbr riéng,
chﬁ sir dung hogc 12 bt gidy héa hoc nguyén smh hoac
513)’ 1é phé liéu cia san xult gidy in, gidy viét va glay
issue, nén cellulose thu hdi tir bun thas khéng chira
lignin. Bén canh d6, tuy thude véo muc dich s dung
cia nenoceliulose ma  yéu cdu vé dp Irang cua
ccllulosc C4 thé lhéy. chi voi quy trinh |ay trang d§
mlng nhu vy ciing da 1am sach duge ccllu]ose thu
b, ¢ 4o tﬂng tuong dwong vudi bot gidy sir dung
cho sin xudt giay in. Dol véi cellulose thu b1 tir ban
tbsi thi kho ¢6 thé 1dy triing dé dat d¢ tréng cao, boi da
bj vi sinh vét phin hiy m6t phan.

3.2, Ché 130 nanocellulose tir cellulose ciia bin thai

D tién hanh thye nghidm ché tao nanocellulose
titcellulose cda bin thaj, theo phuong phap thuy phan
gi6i han lysng axit sunfuric lodng & nhiét d6 cao, cé b
sung hydropeoxit 1am tac ohan tich xo soi. Dy la
phuong phép mdi ché tao nanocellulose da dugc nhom
nohlén ciru pbét trién {mg dung vén cac lom cellulose
1t g6, rom ra, bi wia, phd bop véi thyre tidn va kha thi

ap dung & quy md lém. C6 thé thiy, xo soi cellulose thu
hdr tir bin thai c6 kich thuée nho, s& dé dang chuyén
héa hom, so véi cellulose nguyén thily tir cic nguén
nguyén liu khéac.

Bang mot loat cic thuc ngliém tham do nghlen
ciru Anh huéng cia cac yéu té cong nghé, bao 28m mire
sir dung héa chét, nhiét dé va thon gian xir ly cellulose,
Iy chon mirc sty dung hoa chét thich hop trén cor 50 ké
thira cac nghién ciru twong ty da duoc ng hanh vé ché
tao nanocellulose. Néng do bét dugc lya chon 12 5%,
tuong duong i 1& (rdn.long) 1a (1:20), mirc sir dung
H:02 12 2% vA H,SO4 5% so véi bt (twong duong
néng d6 0,1% va 0,25%).

Khao sdt 4nh huéng cia nhigt 3 (trong khodng
120-150°C) khi xir 1y bt cellulose trong 120 phut, t1
hiu suat va tinh chét cta nanocellulose cho thdy, &
nhi¢t d§ 120°C cellulose d bi thiy phan, cé sy blen
dodi nhal dinh v& binh théi xo 501, tuy nhién xa s¢i van
con két bé, ké ca & nhiét do cao hoo (130°C). Khi ting
nhi¢t dé tai 140°C, sy hinh thanh xo s¢i kich thudc
nano dién ra r3 rét hom, céc xo sgi duge tach biét nhau
tuong déi 1é Nanocellulose thu duge c6 dudng kinh
trung binh <100 nm (hinh 1).

c D
Hinh 1. Anh SEM cua nanoceltuose tir ban thai xr ly & cc nhiét dg khéc nhaa
(A: 120°C. B* 130°C. € ]40°C. D: 150°C)
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Hinh 2. Anh hudng cua nbiét dd téi higu sudt eoa
nanocellulose

Cic didu kién cong pghé néu trén déu cho céc
méu nanocellulose ¢é dic trung khc nhau, cb the duge
tng dung cho nhimg muc dich kbdc pbau. D¢ co thé
dénh gis dhéu kign cong nghé nao la thich hop vé mat
céng ngh¢ l3n hiéu qua kinh 1, 42 xc dinh hiéu sudt
cla cic mau thu duge iy cdc diéu kién cong nghé khac
hau (hinh 2). Cé thé thdy, khi rhiét d6 xur Iy > 140°C,
higu sué( nanocelulose thu duge giam nhanh chong, do

B

thity phn cellulose dién ra manh, déng thoi kifh thuac
nano nho khé thu hdi bing phuong phdp ly 13m- Nl’f“
vay, dé thu duge panocellulose c6 hiéu suat chap nban
duge, ¢é thé 4p dung nhidt do xu 1y trong khoaog
140°C.

Phin tich SEM (binh 3) cia cic mdu X Iy 0 cling
nhiét d9 (140°C) vai théi gian xir ly wong ng 60 phat
v 90 phut, déng théi so sénh véi mau X 1y voi thai
gian kéo dai bon (hinh 1C) cho thay. c6 the diéu chinh
théi gian xit Iy & mirc 46 nao dé, tuy nhién vo1 thai
gian xir ly <90 phit, cellulose da bj bién déi nhung kha
nfing chuyén héa thanh dang xo sei kich thudc nano
hdu nhr chua déng ké. Nhiét d¢ xir Iy thic ddy kha
pang tich xo s¢i.

Thai gian xir Iy cang kéo dai, cellulose bi thuy
phan cang manh, lam cho hidu sudt nanocellulose cang
gidm (hinh 4). C6 thé thay, thi gian xir ly can duy i
ong khoang 90-105 phit, di dé bién déi cellulose
thanh pagocellulose véi |h:'inh'ph5n kich thude phi
hop, dong thoi dam bao hiéu suat nanocellulose & mirc
cao hon.

C D
Hinh 3. SEM ciia nanocellulose véi thai gian xir 1y khéc nhau

(A: 60 phiit: B: 90 phiit: C: 105 phiit: D-120 phiity
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ok 4. Anh hudng ciia théi gian xir ly (61 higu sudt
cia nanocellulose

Phé tich db két tinh cua cic mAu nanocellulose
thu duge & diéu kién cong nghé thich hop da xdc dinh
uge (mire sir dung hydmpeoxil 2%, axit sunfuric 5%,
ohidt 46 140°C, thai gian 90 phut), théng qua phé XRD
(hinb 5) cho thay nanocellulose c6 86 két tinh 84,75%,
ting 14% so véu cellulose 1y tring (70, 1%). D& két
tinh cba nanocelulose ting, 14 do mt phin cellulose
vd dyoh hinh da by thiy phén trong qua trinh x(r ly.

Két qua phin tich phé FTIR cba ceflulose tdy
uang vA nanocellulose trong d|éu kién xdc dinh (hinh
6), déu cho thy khéng c6 sur xudt higa pick méi tuong
{rog véi mbt dang lién két ndo d6 trong nanoceellulose,
chng 16 cellulose khdng bi chuyén héa thanh cac din
it khdc, mé vhn gilr duge chu tric xo soi. Nhu da
u trén, cellulose thu hi tir b théi 1 ce]lulose (bol
gléy h6a hoc) tay tring, st dung cho san xuét pidy in,
piky viét. Trong thanh phan ctia bdt nhur vy khong con
céc thinh phén khéc 14 lignin hay hemicellulose. Vi
vy phd FTIR 1 phé dac trumg cho cellulosc.

—
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B
Hinh 5. Phé XRD cua cellulose lay tring (A)

| vimanocelhlose (8)
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Hinh 6. Phé FTIR
va nanocetulose

cia cellulose léy n{(ng

4. Két ludn

Pa ché a0 duoe nanoce‘llu]ose fir cellulose thu
héi tir bin théi chira bot gidy cia nha may sén xut gidy
tissue, bing phuong phap thiy phin gigi ban, sir dung
hé tac nhan axit sunfuric lodng bd sung hydropeoxit.
Phuong phép ché tao nanceflulose tlr bin thir nha may
gidy gdm cac céng doan:

- Thu hdi cellulose ti¥ bin : x¥ ly bdn théi bing
HCI 2% trong 24h, két hop véi sau d8 loc vi rira dén
pH trung tinh;

- Lam sach cellulose. xu ly bat cellulose 5% vai
dung dich NaOH v H;0; vé1 mirc sir dung trong (mg
14 5% va 2% so voi bot, & 70°C trong 60 phut;

- Chuyén héa cellulose thanh nanocellulose: thuy
phén cellulose 5% bling HaSO4 bd sung H,0; véi ndng
d$ tuong {mg 0.25% va 0.1%, & 140°C trong 90 pht,
két hop lﬁy tring biing dung dich NaOH bd suag H:0,
va nghién
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