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KHOA HOC - CONG NGHE

Bai bdo trinh bay két qua nghién clru qua trinh tong hgp Hy-
droxyethyl methylcellulose (HEMC) tlr bot xenlulo sunfat. Vé&i cac
diéu kién cong nghé dugc xac 1ap, chat lugng san pham HEMC ché
tao dugc twong duong véi sdn pham thuong pham co trén thi trudng
hién nay cho dd nhat 5.900 mPa.s; do tro 1,11%; kich thudc hat qua
sang ludi 100 mat (<150um) la 92,6%.

1. PAT VAN BPE

Hydroxyethyl methylcellulose (HEMC) la mot ete cia
xenlulo tan trong nudc, wng dung rong rai lam chat
don thye pham, dwgc pham, trong san xudt vat liéu xay
dyng, dau khi,.... Pa tr lau, HEMC da dugc wng dung
lam phu gia va chat lam d&c son pht, cai thién dugc
mot loat tinh chat clia son [1]. Nhitng ndm gan day,
céng nghé san xudt son latex phat trién, tng dung cta
cdc dan xudt xenlulo, nhu hydroxyethylcellulose (HEC)
hay HEMC la nhitng phu gia chinh cda loai son nay.

San luwgng cac dan xudt tan cia xenlulo, trong d6 c6
HEMC, c6 thé dat 6.300 ti USD vao ndm 2021 [7]. San
lwong va nhu cau s dung HEMC ngay cang tang, cho
thay tiém ning wng dung cta loai sdn phdm nay la rat
16m.

D€ san xudt HEMC, ngudi ta st dung bot xenlulo tiy
trang c6 bac trung hop va ham luwgng alpha-xenlulo
cao, dugc san xuat theo cong nghé nau sunfat tién thiay
phan [5]. D6 hoa tan cia HEMC phu thudc vao tong
do thé ctia hai nhém chic methoxy va hydroxyethyl,
sw phan bo clia nhém thé va mic dd phan nhanh do
dong trung hgp ghép thuong phdm c6 dé nhét thay doi
trong khoadng rong tir 350 + 80.000 mPa.s, ham lugng
nhém methoxyl khodng 22 + 32% , d¢ tro < 3,0 %, kich
thudc hat 80 +120 um [5]. Tuy vay, Viét Nam khong cé
nguon nguyén liéu gb mém phu hop, vi viy co thé ng-
hién ctru tong hop tir ngudén nguyén liéu goé cing. Van
dé mau chot can gidi quyét ¢ day la lam giau xenlulo,
6 tinh chat phut hop dé tong hgp HEMC. Két qua cia
nghién cttu sé 1a nhitng déng gép quan trong trong linh
vyce san xudt vat liéu than thién moi trudng tr nguon
nguyén liéu tdi sinh.

Muc tiéu ctia nghién cttu nay la xac dinh dwoc diéu
kién céng nghé thich hop kha thi, d€ ché tao HEMC tir
bot gidy sunfat tdy trang goé cing thuwong phdm san
xudt tai Viét Nam, trén co s@ cong nghé hién dai san
xudt HEMC, phu hgp lam phu gia son latex.

2. NGUYEN VAT LIEU VA PHUONG PHAP
NGHIEN CUU

Nguyén liéu s dung cho nghién ctu la bot gidy
sunfat tdy trang ctia Cong ty c6 phan Gidy An Hoa.
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Ethylene oxide 99,9%, methyl chloride, dimethyl
ether, glyoxal cung cdp Sigma Aldrich. Cac loiaj hda
chat khac xuat x Viét Nam, Trung Quoc.

Quy trinh thyce nghiém (Hinh 1) téng hop HEMC dugc
tién hanh theo cac phwong phap truyén thong [1,2,3,4]:

BOt gidy sunfat dwgc tinh ché bang cach x@ ly voi
dung dich NaOH nong do6 thap (1), sau d6 dugc rira va
lam sach. Tiép tuc, bot xenlulo dugce x 1y véi dung
dich NaOH nong dd cao (2). Tiép theo, phan Ung ete
hoa xenlulo (3) dwgc tién hanh bang cach x& 1y xenlulo
v6i hon hop methyl chloride va ethylene oxide. Ty 1é
(xenlulo : tdc nhan ete hda), nhiét d6 va thoi gian phan
ung dugc diéu chinh thy theo muc tiéu cda tirng thue
nghiém. San phdm HEMC thé thu dugc sau dé dugc
trung hoa bang axit citric dén pH 5 - 7, r6i ngdm trong
glyoxal 40%, rta bang dung dich axeton (4), vat nudc,
sdy va phan tinh tinh chat cia HEMC.
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Hinh 1: So d6 quy trinh téng hop HEMC tir bét gidy sunfat tdy trang

Cac tinh chat cia HEMC dugc xac dinh theo tiéu
chudn CAS 9032-42-4. Kich thwéc va hinh thai xo soi
dugc xdc dinh bang phuong phap hién vi dién to quét
trén mdy Nova NanoSEM 450. Phé hong ngoai cuda
HEMC dugc phan tich bang may SHIMADZU FTIR 18S.

Hiéu suat phan ung ete hoa (%) dugc tinh theo céng
thie: H =M/G, trong d6 M-khéi lugng HEMC thu dugc;
G-khoi lugng xenlulo da tinh ché.



3. KET QUA VA BAN LUAN
3.1 Anh hwdng cta kiém héa xenlulo

Bot gidy sunfat dugc x@ 1y & nong dé 10% vdi mic
dung NaOH 7% so vé6i khdi lugng bot, & nhiét do 80°C
trong 60 phut, cho xenlulo tinh ché cé ham lugng al-
pha-xenlulo > 90,0%. Xenlulo tinh ché tiép tuc dwgc x&
1y v6i dung dich NaOH dé kich hoat cdc nhém chirc HO-
cta xenlulo, tham gia phdn &ng ete hdéa véi hén hop
tdc nhan ete héa, nho sy hinh thanh cdc nhém (-ONa),
dé dang tham gia phdn wng thé. Vi vay, kiém hoa co
vai tro quan trong déi voi hiéu qua qua trinh ete hoa
xenlulo [3,6].

Ké thira cac két qua nghién ctru da cong bé [2,3], dong
thoi tién hanh mat loat cac thuc nghiém x 1y xenlulo
bang dung dich NaOH nong dd khac nhau, ti 1& (xen-
lulo/isopropanol) la (1/20) g/ml, ti dich (xenlulo/dung
dich kiém) 1a (1/2) g/ml, déng thoi duy tri diéu kién ete
héa c6 dinh vdi ti 1é (xenlulo/methyl chloride/ethylene
oxide) la 1/5/3 mol, nhiét d0 phdn wng 600C, thoi gian
phan &ng methyl héa bang methyl chloride va ethylene
oxide 1an lugt twong tng la 3 gio, da xac dinh duoc
nhiét d6 thich hgp cho qua trinh kiém héa 1a 300C.

T két qua khao sat anh hudng cda nong do kiém
trong khodng 10-25% khi kiém hoéa & nhiét do 300C
trong 60 phut (hinh 2) c6 thé thay, v6i nong do kiém
trong khodng 10-20%, ham lwgng cdc nhom thé va hiéu
sudt phdn wng tang dan, dat mc 1é6n nhat khi néng
d6 kiém la 20%. Ham lwgng cdc nhom thé dat muic cao
nhat 1a 8,6% d6i véi nhém hydroxyethyl va 31,2% doi
vGi nhdm methoxy. Hiéu sudt phdn @ng dat cao nhat la
189,1%. Tuwong quan gitta thoi gian kiém hoéa va hiéu
sudt phan @ng cling l1a twong quan chat ché c6 thé mo
td bang phuong trinh bac 2 (y=-8,675x2+61,425x+81,175,
v6i R2=0,9966).

V6i nong do kiém cao hon, hiéu sudt phan ng gidm
dan, do néng dd kiém cao dd dnh hudng dén phan
hdy xenlulo (thiy phan kiém), 1a qua trinh hoa tan
cac phan vé dinh hinh ctia xenlulo hay cac xylan khéi
lwgng phan t cao, vén van 1a thanh phan hemixenlulo
con lai trong bot xenlulo sau tinh ché. Nhu vay, c6 thé
chon néng do kiém hoéa 20% la thich hop. Gia tri nay
cling twong thich vai cac diéu kién cong nghé nau bot
gidy & quy mo cong nghiép, tranh phan hiuy xenlulo &
nhiét do cao.

Mot loat thyc nghiém tiép theo dd dwgc tién hanh
d€ khao sat anh hwdng cta thoi gian kiém hoa tdi tinh
chat cia HEMC va hiéu suat phan @ng, khi kiém héa &
nhiét d 300C va nong do kiém 20% (hinh 3). Twong ty
6 thé thdy, thoi gian phén wng 90 phit cho ham lwgng
hai nhém thé cao nhat dat twong wng 8,6% va 30,1%,
hiéu suat phan tng dat 207,5%.

Thoi gian phdn tng kéo dai lam gidm ham lugng cac

nhom thé va hiéu suat phan @ng.
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Hinh 2: Anh huéng cta nbéng dd kiém dén ham luong nhém thé
hydroxyethyl (1), methoxy (2) va hiéu sudt phén tng (3)
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Hinh 3: Anh hudng ctia thoi gian kiém héa dén ham luong nhom thé
hydroxyethyl (1), methoxy (2) va hiéu sudt phdn g (3)
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Hinh 4: Anh huéng ctia nhiét dé kiem héa dén ham luong nhém thé
hydroxyethyl (1), methoxy (2) va hiéu sudt phdn tng (3)
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Twong quan gitta thoi gian kiém héa va hiéu suat
phan Ung cling 1a twong quan chéit ché cé thé mo ta
bang phuong trinh bac 2 (y=-14,65x2+96,97x+45,8, v4i
R2=0,9555). Nhu vay, thoi gian phan Ung kiém hda
thich hgp nhat dugc lywa chon la 90 pht.

Twong tw, khdo sat &nh huwdng clda nhiét ¢ khodng
25+500C t6i hiéu suét va ham lwgng cadc nhom thé cling
cho quy luat twong tu (hinh 4). V&i nhiét do kiém hda
cao hon nhiét do thich hgp da dugc Iya chon (30°C),
ham lwgng cdc nhém thé va hiéu sudt phdn wng déu
gidm. Nhiét do < 309C khong kha thi vé mit cong nghé.

3.2. T6i wu héa qua trinh ete héa

Nhu da trinh bay & trén, dé xac dinh dugc diéu kién
kiém hoa thich hgp, da lya chon cac tham sé cla cong
doan ete héa theo cac diéu kién da dugc ap dung [1,4].
Trong so cac yéu to, ba yéu t6 dnh hwdng 16n dén nong
d6 nhom thé cia HEMC 1a ty 1é xenlulo va ethylene oxide,
nhiét d6 va thoi gian phan Gng.

Bing mot loat thyc nghiém khao sat anh huwdng cda
nhiét do téi hiéu suat va ham lwgng nhom thé, xac dinh
dugc nhiét do ete héa doi véi ethylene oxide thich hgp
1a 300C.

Két qué khao sat &nh hudng ty 1é xenlulo va ethylene
oxide trong khodng (1:1) - (1:5) mol, khi tién hanh phan
ing ete hoa & nhiét d6 300C trong 3 gio (hinh 5) cho
thay, vai ti 1é cac chat phan ¢ng (1:1) mol, ham luwgng
nhém chitc hydroxyethyl chi dat 3,5%, thip hon yéu
cau d6i voi san phdm muc tiéu. Ham luowjng nhém hy-
droethyl cao nhat khi ti 1é xenlulo va ethylene dioxide
trong khoang (1:3) - (1:4) mol. Do dd, c6 thé chon ti 1é
(1:3) mol 1a thich hop.
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Hinh 5: Anh huéng ty 1é mol xenlulo/ethylene oxide dén ham luong
nhém thé hydroxyethyl (1), methoxy (2) va hiéu sudt phdn dng (3)

Tién hanh ete hda véi ty 1& mol xenlulo/ethylene ox-
ide 1a 1/3 trong thoi gian 3 gio' & nhiét do tir 25 + 500C
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(hinh 6) cho thay: & nhiét do 25°C cho néng do nhém
hydroxyetyl 1a 4,1% va khi nhiét ¢o 30°C thi nong do
nhém hydroxyetyl ting 1én 8,7% va&i hiéu sudt dat cao
nhat la 207,5%. Tiép tuc tdng nhiét dd6 phan wng dén
500C thi néng dd nhém hydroxyetyl va hiéu suét c¢6 xu
hwéng gidm dan, do ethylene oxide cé nhiét d¢ so6i thap
khi tham gia phan &ng & nhiét d6 cao dé bi bay hoi lam
gidm hiéu qua thé. Do d6, nhiét do thich hop 1a 300C.

Twong tw, khdo sat &nh huwdng cla thoi gian trong
khodng 1+ 5 gio téi ham lugng cac nhém thé va hiéu
suat phdn wng (hinh 7), cho thay: khi thoi gian phan
Ung tir 1 + 3 gio' thi ndéng d6 nhém thé hydroxyetyl tang
tlr 4,2% 1én 8,7%, twong wng v4i hiéu sudt phdn Ung tir
166,7% dén 207,5%. Tiép tuc kéo dai thoi gian phdn Gng
1én 5 gio thi nong d nhom thé gidm con 6,5% va hiéu
suat phan wng 1a 204,1%.
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Hinh 6: Anh huéng ty 1é mol xenlulo/ethylene oxide dén ham luong
nhdém thé hydroxyethyl (1), methoxy (2) va hiéu sudt phdn ing (3)
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Hinh 7: Anh huéng thdi gian phén tng dén ham luong nhém thé
hydroxyethyl (1), methoxy (2) va hiéu sudt phén tng (3)



Thoi gian phdn &ng ngin, nhom thé hydroxyetyl cé
mach cong kénh, tdc nhan thé khong dd thoi gian tiép
xuc v6i cdc nhdm -ONa & sdu trong mach xenlulo con
thoi gian qué dai cling khong mang lai hiéu qua bédi xay
ra nhiéu phan &ng phu canh tranh v4i phan wng chinh
gay tiéu ton hoa chat khong toi wu nang lwong san xuat.
Do vay, thoi gian phan &ng thich hop hop la 3 gio.

Trén co sé cac két qua nghién ciru da xac dinh dugc
diéu kién cong nghé thich hgp véi phan ng ete hda
duoc xac dinh:

- Ete héa bdang metul cléide: Ty 1é mol xemlulo/tdc nhan
metyl: 1/5; Nhiét d6 phan wng: 60°C; Thoi gian phan
ung: 3 gio.

- Ete héa bdng etylene oxit: Ty 1&é mol xenlulo/etylen
oxit: 1/3; Nhiét @0 phén tng: 309C; Thai gian phdn ung:
3 gio.

Phén tich phé FTIR (hinh 8) cia HEMC thu dugc &
diéu kién cong nghé thich hgp cho thay cac peak dac
trung & khoang 3450 cm™ 1a peak dic trung cua lién
két -OH. Nhom chuc -CHj cho peak dac trung ¢ khodng
budc séng 2905 cml. Pinh peak & khoang 1050 cm!
cho biét dac trung ctia lién két C-O trong nhém thé hy-
droxyethyl.
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Hinh 8: Phé FTIR cda mau HEMC téng hop (1)
v méu Mecellulose® (2)

Phéan tich &nh SEM cia mau HEMC téng hgp dugce va
mau thuong phdm (hinh 9) cho thay hinh dang xo sgi
trung binh dwong kinh khodng 20 ym. Sy tuwong dong

vé cac dic trung cia HEMC téng hgp dugc va dang
thwong phdm, khing dinh sy twong déng vé cdu tao
ciia HEMC ché tao tir bot gidy sunfat tay trang.

4. KET LUAN

Bot gidy sunfat gb cing tiy trang c6é thé st dung
lam nguyén liéu ché tao hydroxyethylmethylcellulose
(HEMC) G diéu kién cong nghé thich hgp, cho sdn pham
c6 ham lugng nhém hydroxyethyl tw 4+12%, ham
luong nhém methoxy 21+31%.

Cac cong doan cta qua trinh ché tao HEMC twr bot
gidy sunfat tdy trang bao gom: tinh ché bot gidy, kiém
hdéa xenlulo, ete hoa xenlulo di kiém hoéa bang hé tac
nhan ete hoa methyl chloride va ethylene oxide.

San phdm HEMC téng hop dugc 6 quy mo phong thi
nghiém (167g/mé) cé dd nhdt 5.900 mPa.s; nong do
methoxy 30,7%; nong d6 hydroxyethyl 8,5%; dd tro
1,11%; pH 6,41; kich thudc hat qua sang luwdi 100 mesh
(< 150pm) 92,6%.

LOT CAM ON

Nghién cttu nay dwoc hé tro kinh phi tir Dé tai nghién
cttu khoa hoc va phdt trién cong nghé s6 144.2020.PT.
BO/HPKHCN.

TAI LIEU THAM KHAO

1. Ronald L. Glomski, Lewis E. Davis and Joseph A. Grover, 1973,
Water soluble hydroxyethyl methyl cellulose ether thickener for la-
tex paint, United States Patent office 3,709,876;

2. Hanif Uddin Syed, Ikechukwu Patrick Nebamoh, UIf germgard,
2013, A comparison of cold and hot caustic extration of a spruce
dissolving sunfite pulp prior to final bleaching, Peer reviewed;

3. Sunardi, Nina Mutia Febriani, Ahmad Budi Junaidi, 2017, Prepa-
ration of Carboxymethyl Cellulose producted from Purun Tikus
(Eleocharis dulcis), AIP Conference Proceesings 1868-1;

4. Burcu Orhan, Cengiz Ayhan Ziba, Mehmet Hakan Morcali, Mus-
tafa Dolaz, 2018, Synthesis of hydroxyethyl cellulose from industrial
waste using microwave irradiation, volume 28, 403-411;

5. Hiba Shaghaleh, Xu Xu, Shifa Wanga, 2018, Current progress in
production of biopolymeric materials based on cellulose, cellulose
nanofibers, and cellulose derivatives, RSC Advances, 8,825;

6. Nurfajriani, A.N Pulungan, M Yusuf, M. D Tampubolon, N. Buki,
2020, The effect of Sodium Hydroxide concentration on synthesis
of Carboxymethyl Cellulose from bacterial Cellulosa, Jounal of Phy-
sis Conference Series 1485: 012055;

7. Cellulose Ether Derivatives Industry Size, Share, Growth, Mar-
ket Analysis, Covid-19 Impact Study on Future Demand, 2021 Glob-
al Company Profiles, Competitive Landscape and Key Regions,
Opportunity Assessment and Business Analysis Forecast to 2027,
Research Report World, 2021.

S601-2022 43



