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Tém tit: Soi cellulose 1a mot ngudn nguyén liéu phd bién nhét trong tw nhién va doi dao &
Viét Nam. Tinh dén thoi diém hién tai, soi cellulose da duogc sir dung trong rat nhiéu ung
dung trong doi song. Soi cellulose c6 cac dic tinh quan trong nhu ciu triac dang so1 tu nhién,
co tinh t6t, phan hay sinh hoc va than thién voi moi truong. Cac nghién ciu vé ing dung
ctia soi cellulose dugc tong quan va danh gia trong trong bai viét ndy. Ngoai cac ung dung
thong thuong, soi cellulose voi céu tric soi nano cellulose con duoc ung dung trong rat
nhiéu linh vyc nhu y hoc, dugc pham, my pham, xir 1y chét thai va vv. Céc ing dung va
danh gia tiém nang phat trién cta soi cellulose tyr nhién cua Viét Nam dugce dugce dé cap toi
trong bai viét nay. Viét Nam nam & ving nhiét d6i tao diéu kién thuan loi cho su phat trién
cac ngudn nguyén liéu c6 chira ham lugng soi cellulose lon va da dang. Bai viét danh gia
tiém nang phat trién (mg dung trong tuong lai cua ngudn soi cellulose tai Viét Nam 1a rat
16n. Tiém ning nay s& gop phan vao viéc dinh hudng nghién ctru, phat trién ing dung ciia
soi cellulose theo hudng kinh té tuan hoan trong twong lai.

Tir khéa: Cellulose tu nhién; Tiém nang; Kinh té tuan hoan.

1. Pit van dé

Soi cellulose 1a nguyén liéu thd tw nhién phong pha nhit véi tong san lugng tir 10" —
10'2 tAn/nam [1]. N6 1a mot loai polymer ty nhién c6 sdn, c6 thé phan hiy sinh hoc va tai tao,
cau trac dang soi, dai, khong tan trong nudc va giup duy tri cau tric cta thanh té bao cua
thuc vat, té bao trimg va tao [2]. Cac san phim duya trén Cellulose dugc phén loai thanh ba
nhom khac nhau dya trén cac dang cua Cellulose, bao gdm: monomer c6 ngudn goc tir
Cellulose dé san xuit chat tao mang sinh hoc; san pham dua trén soi Cellulose va cac dan
xudt ctia Cenllulose; va cac san pham dya trén Nanocellulose [3].
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Hinh 1. Céu trac phén tir caa soi cellulose [4].
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Cellulose dugc tao thanh tir hang nghin don vi D—glucose. Cac don vi nay lién két voi
nhau théng qua lién két B—1,4— —glicozit [5]. Cellulose la chudi polymer tw nhién voi céu tric
phén tr khong phan nhanh. Cac chudi cao phén tir ciia glucozo dugc sip xép theo mot mod
hinh tuyén tinh. Khong giéng nhu tinh bot hodc glycogen, cac chudi nay khong trai qua bat
ky qua trinh cudn, xoan hodc phan nhanh nao. Cac chudi nay duoc sip xép song song voi
nhau. Céc lién két hydro dugc hinh thanh giira cac chudi nay do cac nguyén tir hydro va
nhom hydroxyl giﬁ chit cac chudi lai v6i nhau. Diéu ndy dan dén sy hinh thanh cac sgi nhod

cellulose chic va bén. Cellulose c6 mach thang va cellulose thuong gap c6 dang soi. S¢i bong
gon, bong vai hay soi xo dira cau thanh tir sy xo4n hay chap vao nhau cta vo s6 cac dai phan
tu cellulose chung quanh mot truc chung [5].

Cellulose va nhiéu san pham cellulose than thién di véi méi truong vi c6 kha nang phan
huy sinh hoc. Cellulose cho thay cac tinh chat dic trung nhu tinh wa nudc, tiém ning nhu
mot chat hap thy, khong doc hai, bién dbi hoa hoc dé dang, tinh chat co hoc tdt, va cudi ciing
nhung khong kém phan quan trong, kha ning viit bo sau khi str dung ma vén an toan [6]. C6
thé sir dung mot lugng 16n nguyén lidu thod tir cac ngudn khac nhau dé lam chét hip thy o
nhiéu dang khac nhau nhu cellulose thd, cellulose bién tinh hodc ACs, nhiam loai bo cac chat
6 nhiém nhu thuéc nhudm, phenol, kim loai, thude trir sdu, v.v. tir nude [7].

Soi tu nhién gan day da thu hat sy cha ¥ cta cac nha khoa hoc va cong nghé vi nhimng
wu diém ma soi nay mang lai nham phat trién dé thay thé cho céc loai vat liéu nhu kim loai,
nhura, soi tong hop,... va tmg dung v4i nhiéu nganh nghé, linh vuc khac nhu cach am, xir Iy
nude thai, hip thy dau loang, ... (Bang 1-4). Gan day, soi nano—cellulose dugc quan tdm
nghién ctru va ing dung trong nhiéu linh vic nhu hap thu kim loai, cam bién, composite
(Bang 2). Ngoai ra, chiét suat hodc monomer tir cellulose ciing dugc nghién ctru nhiéu cho
cac ung dung khac (Bang 3 va 4). Soi ty nhién c6 loi thé vé ngudn nguyén lidu doi dao, gia
thanh re, co kha nang phan huy sinh hoc, chiu mai mon tot, dé xtr 1y. Tuy nhién, mot s6 han
ché gap phai nhu tinh thim nudc, khong tuong thich voi nén polymer ky nudc, kha ning
chdng am kém lam giam dang ké tlem nang phat trién ctia soi thién nhién [8]. S¢i thién nhién
c6 kha ning ing dung cao san xuét ra cac san pham da dang, phong phu.

Bang 1. Théng ké cc (mg dung cua sgi cellulose.

Ung dung Nguén Dén ching
O to Lanh, day, xo dira [9]
Hydrogel Lanh, bong, ... [10]
Hap thu dau Bong... [11]
May mdc Bong, lanh ,day.. [12]
Cach am Bong, xo dua... [13]
Xt ly nude thai Xo dira [14]
Gb nhan tao Xo dtra, lanh, day... [8]

Bing 2. Ung dung ciia soi cellulose ¢ cdu triic nano mét.

Loai nano cellulose Két qua Ung dung

CNF - Cellulose Cho thiy d6 6n dinh co hoc va héa hoc cao. Phuc  Bot bién/ hip phu dong [15]
Nano Fiber hoi 94% hinh dang cta né trong nudc.

CNC — Cellulose Bién d6i mau sic khi tiép xtc véi NH3.H,0, HCl,  Phu/ cam bién hoa hoc [16]
Nanocrystals H-O0, acid acetic

BC — Bacterial Mang lai nhiéu déc tinh co hoc, mirc d6 di huéng Nanocomposites [ 7]
Cellulose cao

Hpi nghi khoa hoc toan quéc “Chuyén déi s6 va cong nghé sé trong Khoa hoc Trdi dat, M6 va M6i truong” (EME 2021)



Tap chi Khi tuong Thity van 2022, EME4, 332-340; doi:10.36335/VNJHM.2022(EME4).332-340

334

Bang 3. Ung dung cua cac vat liéu tdng hop dua trén cellulose.

Vit liéu tong hop dwa trén
cellulose

Két qua

l'fng dung

nanotube/  cellulose

fibers composite papers

Carbon

Ting cudng tinh chit dién va tinh én
dinh nhiét. Kha ning hip thu vi song
trong pham vi 10,5 GHz

L4 chin dién tir va cac ung dung
cong nghé sinh hoc [18]

Cellulose  diacetate/ mang Tang do bén kéo, mo—dun young va Vit liéu téng hop nano hiéu suat
cellulose nanocomposite do cang khi dut. cao [19]

Cellulose lyocell fibers/ Tang mod dun Young, Tang cuong d6 Hép thy nude [20]

cellulose  acetate  butyrate kéo, d§ hut nudc va kha nang phan

composite huy sinh hoc.

Bang 4. Thong ké vé quy trinh tdng hop monomer tir soi cellulose.

Monomer chiét

tir cellulose Qua trinh Polymer/héa chit Qua trinh

Ethanol Chuyén  ddi Etylen, Polyetylen, polyetylen oxit, San xuit etylen béng
ethanol bang polyvinyl clorua, polystyren cach khir nudc etanol &

cach 1én men nhiét d0 cao
LA (lactic acid) Lén men (1) Acrylic acid, 2,3-pentanedione, 1) Su khir nudc cia LA
duong acetaldehyde, and propionic acid (2) kéthop v6i cac phan tng
propylene glycol, polycarbonates, khac (2) Khir va oxy hoa
polyurethanes, and polypropylene oxide) or (3) Este héa (4) Trung
pyruvic acid (3) alkyl lactates (4) PLA hop truc tiép, tring hop

mé vong
Sorbitol Hydro héa Sorbitol, Isosorbide (base of polymers such Phan g thuy phan khir
hodc thiy phan as polyesters, polyamides, polycarbonates, nudc hodc hydrodeoxy
tryc tiép polyurethanes, etc.), glycerol, propylene, hoda

ethylene glycol

2. Tinh hinh nghién ciru va ing dung ciia soi thién nhién trén thé giéi

Trén thé gidi, thi trudng vé cac san pham xuét phat tir ngudn soi cellulose tap trung chu
yéu & cac nude trong ving nhiét doi, can nhiét ddi — viing c6 diéu kién ty nhién phi hop véi
su phat trién cua soi cellulose. Cac nude co ngudn nguyén liéu tir soi cellulose doi dao nhur:
Trung Quéc, An D0, cac nudc Dong Nam A, My, Mexico, cac nudc Tay Au (Bang 5). Cac
san pham trén thi truong tir nguon nguyén lidu soi ty nhién rat da dang va phong pht nhu soi
chi, tham, giéy, vdi,... (Bang 5).

Bang 5. Soi thién nhién va thj trudng san xuét chinh trén thé gisi [10].

) N Nhirng nha
Soi tu nhién . P )
san xuat chinh

San phim trén thj truong

Nguyén liéu

Hinh anh san phidm
minh hoa

Cotton China, USA,
India, Paskistan
Kapok Indonesia

Vai dét: thim dinh, d noi thit gia
dinh, boc, khong dét, gidy dic san,

cellulose, y té va vé sinh, vat tu
(chét hép thu wa nudce)

Goi, ném

Linter, hat
bong, than cay

Hat gidng, gb

l‘meﬂ_.‘ -
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. n Nhirng nha . 2 NN R Hinh anh sian phim
S¢i tu nhién R 2, Sén pham trén thi treong Nguyén liéu .
san xuét chinh minh hoa
Jute India, Tham soi, vai b, tham lau Than cay (gay)
Bangladesh
Kenaf China, India,
Thailand
Flax China, France, Vai dét, vat liéu téng hop khéng Hat giéng, mun
Belgium, dét, tham céch nhiét, gidy chuyén
Belarus, dung
Ukraine
Hemp China
Ramie China Vai dét L4, than
Abaca Philippines, Gidy spcialty, tui tra L4, trai
Ecuador
Chét xo ngén,
Brazil, China, trai, than cay
Sisal Tanzania, Chi va day thing
Kenya
Henequen Mexico
Coir India, Sri Chi, day thing, tham, ban chai, Copra, nudc,
Lanka ném, vai dia ky thuat, san phém vo, pith, g5, l1a
lam vuon
Wood Australia, Mic dét kim Phu phém tir
China, New ctru, phd mai
Zealand
Silk China, India Quén 4o dep, veis, khan tay Giun, kén, trai
cay, gb

3. Panh gia vé tiém ning phat trién s¢i thién nhién ¢ Viét Nam

3.1. Pdnh gid tiém ndng
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Theo thong ké s6 liéu tir bang cho thay Viét Nam co6 ngudn nguyén vt lidu tr soi thién
nhién rat da dang va phong phu. Dién tich trong trot ciing nhu phan bd ngudn nguyén lidu co
soi ty nhién ¢ hau hét cac tinh thanh ¢ Viét Nam theo nhu  nhu chudi, dira, day, lanh, bong
gon, mia, lta, bong. ... Tuy vdy, ngudn nguyén lidu hién tai dang phan b rai rac véi lugng
nho. Ngoai ra, cac cong trinh nghién ctru vé soi tu nhién con it. Vi tiém nang vé ngudn
nguyén lidu dbi dao, Viét Nam c6 kha ning phat trién cac san pham tir soi ty nhién rat 16n
trong tuwong lai. Bang 7 néu ra cac img dung va tiém ning cua soi tu nhién trong cac san pham
c6 kha ning san xuit thuong mai trén thi truong.

Bing 6. Ngudn nguyén liéu soi ty nhién caa Viét Nam rat phong phu va da dang tir cac
loai cay trong néng nghiép khac nhau nhu chudi, dira, day, lanh, bong gon, mia, lta, bong. ..
Tuy véy, ngudn nguyén liéu hién tai dang phan bb rai réc v6i lugng nho. Ngoai ra, cac cong
trinh nghién ctru vé soi tur nhién con it. Vi tiém ning vé ‘ngudn nguyén liéu doi dao, Viét
Nam c6 kha ning phat trién cac san phdm tir soi tw nhién rat I6n trong twong lai. Bang 7 néu
ra cic ung dung va tiém ning cua soi ty nhién trong cac san pham c6 kha ning san xuat
thuong mai trén thi truong.

Bang 6. Théng ké vé loai, dién tich va san lugng nguyén liéu soi cellulose tai Viét Nam.

Loai sgi Dién tich, sin lwgng Khu vuec trong chii yéu

Soi chubi 200.000 ha (udc tinh c6 thé cung cap Ddng Nai, S6c Trang, Ca Mau,...
lwong soi khoang 200.000 tAn/nim)
Soi xo dira 168.646 ha (san luong dira 1,5 triéu tin) Céc tinh mién Tay (Bén Tre, Tra Vinh, Tién Giang,...)

nam 2020
To sen >3000 ha Hung Yén, Hai Duong, Thai Binh, Nghé An, ddng bang
song Ctu Long,. ..
Soi gai ddu - Ving nui phia bic
Soi day - DPdng bing séng Hong
Soi tre 1.5 tri¢u ha (350-380 tri¢u cay héng Thanh Hoéa, Nghé An, Pic Nong, Pic Lic, Df‘)ng Nai,...
nam)
Soi lanh - Phia Téy bic
Romra 42-43 triéu thn DPong Nam B, dong bang séng Ciru Long, song Hong. ..
Soi bong gon - Céc tinh mién bic va béc trung bd
Bi mia 127.446 ha (7,5 triéu tAn) nam 2020 Trung du mién nui phia béc, Duyén hai nam trung bo, Ty
nguyén, db song ctru long...
Soi bong <300 ha (0.1 nghin tin) ndm 2020 Tay Nguyén (Péc Lic, Dic Nong, Gia Lai,...), Tay Béc,
(cotton) Binh Thuan,...

Bing 7. Panh gia ing dung va tiém ning ciia cac loai soi cellulose phd bién tai Viét Nam.

Loai sgi Ung dung hién tai Tiém nang

Soi chudi Cay chubi chu yéu dung dé 1dy qua, mot b it tan dung dugc 1a Thu céng my nghé, lam gidy,
kho, 14 tuoi, hoa tuoi, be chudi,... Than chudi gén nhu 100% la  phéan bon hitu co lam tur chudi,. ..
chit bo, gay lang phi va 6 nhim moéi truong.
Soi xo dira Trang tri, ngan x6i mon, cht don chéng sbc, cach nhiét,. .. Lam vét liéu composite, thay thé
cho gach men,...

To sen St dung trong 1am vai may mic thay thé Iya to tim Vai
Soi tre Thoi trang va may mic, chéng x6i mon dét, khang khuan, thi Vii
cong my nghé,...
Romra Lam phan bon, 1dm méi truong dé tréng nim, nguyén liéu cho San xuét dau diesel, 1am vat liéu
cac nganh cong nghiép,... composite, ...
Ba mia Nguyén lidu dét, phan bén, thirc dn chin nudi, bao bi phan hiy Than sinh hoc, gidy
sinh hoc, ...
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S¢i bong Lam vai, tham hut dau, ... Vai
(cotton)

3.2. Tong quan vé kinh té tuan hoan

Kinh t tuan hoan (KTTH—Circular Economy) 1a cich tiép can phat trién kinh t& méi
hon, hudng téi viée két ndi diém cudi ciia qué trinh dy trd lai v6i diém dau, tham chi khoi
phuc va tai tao cac vat chat & cudi mdi vong khai thac, san xudt, phan phdi va tiéu dung, git
cho vat chét duge st dung lau nhét c6 thé. Trén thuc té, khai niém KTTH d3 sém duge dua
ra tir nhitng nam 60 va 70 ciia thé ky XX bai cac nha kinh té nhu Boulding nam 1966 [22],
cac kién trac su va nha phan tich cong nghiép nhu Stahel & Reday—Mulvey niam 1976, sau
do6 da trai qua nhiéu nam phat trién va hoan thién. Té6i nay, khai niém KTTH dugc thira nhan
rong rai nhat 13 do t6 chuc Ellen MacArthur Foundation dua ra tai Hoi nghi Kinh té toan cau
nam 2012 [23]: “Kinh té tudn hoan 12 mot hé thdng co tinh khoéi phuc va tai tao thong qua
cac ké hoach va thiét ké chu dong. No thay thé khai niém “két thuc vong doi” cia vt liu
bang khai niém khoi phuc, chuyén dich theo hudng str dung ning luong tai tao, khong dung
cac hoa chit doc hai gdy ton hai téi viéc tai sir dung va hudng toi giam thiéu chat thai thong
qua viéc thiét ké vat liéu, san pham, hé thong k¥ thuat va ca cac mdé hinh kinh doanh trong

pham vi cta h¢ thong d6.”
Natural fibers
and biobased
polymers

Forest fixes
CO, into biomass

S = e
irvg

Yemy .

i | -

) eni

Recycling

il K

Polymer recycling
and disposing

Hinh 2. So d6 nén kinh té tudn hoan san xuit vat liéu téng hop tir soi dira [21].

Dé phat trién nhanh va bén viing, giai quyet hai hoa mbi quan hé giira tang trudng kinh
té va bao vé moi truong. Voi sy phat trién kinh té ngay cang ting kéo theo ngudn nguyén vét
lidu ngay cang khan hiém, kha ning tai tao giam.Viét Nam dang tiép can dé thay thé nhiing
nguyén vat li€u vira mang tinh Gng dung, than thién véi moéi truong. Sy phat trién cua mot
nén kinh t& bén viing, cho phép cai thién murc song ma khong lam can kiét tai nguyén trong
tuong lai. V61 kha nang phan hiy sinh hoc sgi thi€n nhién dugc xem la nguén nguyén, vat
liu duoc sir dung hudng dén su phat trién bén vitng. V6i kha nhung wu diém cua soi thién
nhién hién nay da c6 nhiing tng dung trong viéc lam vat liéu gia cuong thay thé cho ¢t thép;
soi tong hop (soi thiy tinh), tng dung trong nganh 1am nghiép thay thé gd, tAm vach ngan
[20-21].

4. Két luan

Bai viét di tong quan vé cau tric, dic tinh va cac ing dung cia soi cellulose ¢ ngudn
gbc tu nhién tir cac loai thuc vat phd bién. Cac tong hop vé ngudn nguyén liéu va tmg dung
da dugc dé cap va thé hién tiém ning nghién ciru img dung 16n ctia soi cellulose trén thé gidi.
bic biét, cac ung dung cua soi cellulose co c4u trac nano dang duoc quan tdm va dau tu
nghién ctru nhiéu cta cac nha khoa hoc trén thé gioi. Tai Viét Nam, ngudn nguyén liéu co
cau truc soi cellulose dugc danh gla la da dang va rat doi dao. Piéu nay tao ra tiém ning vé
Hpi nghi khoa hoc toan quéc “Chuyén déi s6 va cong nghé sé trong Khoa hoc Trdi dat, M6 va M6i truong” (EME 2021)
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nghién ctru va phat trién (mg dung trong tuong lai. Nhém hudng dén phat trién l‘)én viing, cac
Umg dung cua soi cellulose theo hudng kinh t€ tuan hoan dugc danh gia la tiém nang phat
trién lon cho Viét Nam trong tuong lai gan.

Pong gop cua tac gia: Xay dung y tudng nghién ctru: T.T.T.; Piéu tra, khao sat, phan tich
s0 liéu: B.V.H.,D.T.N.,, N.V.V.L,, T.T.T.; Viét ban thao bai bao: B.V.H., D.T.N.; Chinh stra
bai bao: N.V.V.L., T.T.T.

Loi cam on: Nhom tac gia xin chan thanh cam on céc bai bao trong va ngoai nuge da tao
dieu kién cung cap cho nhom cac so li¢u can thict d¢ hoan thanh bai bao nay.

Loi cam doan: Tép thé tac gia cam doan bai bao nay 1a cong trinh nghién ctru clia tap thé tac
gid, chua dugc cong bo & dau, khong dugc sao chép tir nhirng nghién ciru trude day; khong
c6 su tranh chap lgi ich trong nhom tac gia.
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Abstract: Cellulose fibre is one of nature's most abundant raw materials, and Vietnam has
a plentiful supply. Until recently, cellulose fibres were used in a wide variety of applications.
This natural fibre's natural fibrous structure, good mechanical properties, biodegradability,
and environmental friendliness are all important characteristics. This article investigates and
assesses cellulose fibre application studies. Aside from common applications, cellulose
fibres are used in a wide range of fields, including medicine, pharmaceuticals, cosmetics,
and so on, all of which benefit from the cellulose nanofiber structure. This article discusses
the applications and evaluation of the development potential of natural cellulose fibres in
Vietnam. Vietnam is well suited to the development of raw materials with high and diverse
cellulose fibre content due to its location in the tropics. As a result, the article evaluates the
potential for future application development of cellulose fibre sources. This potential will
help to increase cellulose fibre research and development in Vietnam toward the circular
economy. This potential will assist Vietnam’s cellulose fibre research and application
development toward a circular economy.

Keywords: Natural cellulose; Potential; Circular economy.
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