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Tom tat:

Trong nghién ciiu nay, acid phosphoric da dvgc sii dung lam tdc nhan thity phin dé chuyén héa cellulose
ton du trong bun thdi ciia nha mdy gidy thanh dich duong. Sau dé, dich duong dugc 1én men véi vi khudn
Acetobacter xylinum dé tong hop cellulose vi khudn (BC). Cdc yéu t6 dnh huéng dén qud trinh thity phin
duigc tién hanh khdo sdt thong qua cdc thi nghiém dé tim ra diéu kién phii hgp. Két qud thi nghiém cho
thdy, vdi ty 1é ran/long la 1/20, nhiét do 130°C, thoi gian thity phan 2 gid, 6 nong do acid 7,5% sé tao ra
dugc dung dich c6 5,21 + 0,22 g/L dzt(‘)’ng tif nguyén liéu bim thdi ciia Nha mdy gidy An Binh (thi xa Di An,
TP. Thi Diic, TP. Ho Chi Minh) va 6 nong d6 acid 8,5% sé tao ra duigc 4,67 + 0,12 g/L dudng ti nguyén
liéu biin thdi ciia Nha mdy gidy Khéi Nguyen (huyén Chon Thanh, tinh Binh Phudc). Dich dm)’ng sau thuy
phan dugc trung hoa vdi dung dich NaOH, sau d6 tién hanh pha loang 3 - 5 lan dé ha thap nong do muoi,
tao moi truong phit hgp quad trinh lén men tao BC. Viéc trién khai nghién ciiu nay la cuc ky can thiét vi né
giulp tdn dung va chuyén héa cellulose ton du trong bin thdi cia Nha mdy gidy thanh tai nguyén quy gid
la dich dudng va sau dé tong ho’p thanh BC. Qud trinh nay da thu hoi nguon carbonhydmte ( cellulose) co
trong bun gidy tao ra sdn pham c6 gid tri. Diéu nay khong nhiing gzup trdanh lang phi nguon nguyen liéu,
ma con han ché 6 nhiém moi truong, glam thiéu ddng ké chi phi xu ly bin thdi cia Nha mdy glay, g0p
phdn gidi quyét mot phdn chdt thdi nguon goc sinh khéi ciia Nha mdy va chuyén héa thanh nguyén liéu cé
gid tri san xudt, hudng t6i nén kinh té tudn hoan, phdt trién bén viing.

Tir khéa: Bun gidy, cellulose vi khudn, thity phdn, Acetobacter xylinum, Acid Phosphoric.

Ngay nhdn bai: 24/7/2023. Ngay svia bai: 18/8/2023. Ngay duyét dding: 5/9/2023.

Cellulose transformation in paper sludge to glucose via acid
hydrolysis

Abstract:

In this study, phosphoric acid was used as a hydrolytic agent to convert excess cellulose in the paper waste
sludge (PWS) into a sugar solution. Then, the sugar solution was fermented with Acetobacter xylinum bacteria
to synthesize bacterial cellulose (BC). The factors affecting the hydrolysis process were investigated through
experiments to find the appropriate conditions. Experimental results show that, with a solid/liquid ratio of
1/20, a temperature of 130°C, a hydrolysis time of 2 hours, at an acid concentration of 7.5%, a solution with
5.21 £ 0,22 g/L will be obtained. 0.22 g/L sugar from An Binh PWS and at 8.5% acid concentration, 4.67 +
0.12 g/L sugar will be generated from Khoi Nguyen PWS. The hydrolyzed sugar solution is neutralized with
NaOH solution, then diluted 3-5 times to lower the salt concentration, creating a suitable environment for
the fermentation to produce BC. The implementation of this research is highly necessary as it allows for the
utilization and conversion of residual cellulose in the PWS into a valuable resource, namely sugar solution,
followed by its synthesis into BC. This process has successfully recovered the carbohydrate source (cellulose)
present in PWS, creating a valuable product. Not only does this help prevent resource wastage, but it also
mitigates the environmental pollution caused by paper sludge disposal from the paper mill.

Keywords: Paper waste sludge, bacterial cellulose, hydrolysis, Acetobacter xylinum, acid phosphoric.

JEL Classifications: Q51, Q52, Q53, Q55, Q58.
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1. DPAT VAN PE

Sén xudt gidy 1a mot nganh céng nghiép quan trong
ctia Viét Nam, déng gép dang ké cho nén kinh té. Theo
Hiép hoi Gidy va Bao bi Viét Nam, sin lugng gidy nam
2021 dat 4,4 triéu tén, ting 6,5% so v6i nam 2020. Trong
do, san lugng gidy bao bi chiém 80%, gidy in va viét chiém
15%, gidy vé sinh chiém 5% [1]. Tiém nang nganh gidy la
rat 16n, song nganh cong nghiép gidy trong nudc dang phai
d6i mat véi nhiéu khé khan va thach thic. Dé dat dugc
muc tiéu phat trién bén viing, cac doanh nghiép can cai
tién ning cao hiéu qua san xudt, tiét kiém nang lugng va
ngudn nudc, cing nhu gidm st dung hda chit dé giam tac
dong tiéu cuc dén moi truong [2]. Bén canh d6, viéc st
dung hiéu qua nguén nguyén liéu bot gidy ciing dang la
moi quan tim hang ddu ctia cac doanh nghiép san xuat gidy
tai Viét Nam hién nay.

& Viét Nam, nguén nguyén liéu chinh dugc st dung
trong qua trinh san xuit gidy la gidy tai ché dugc thu gom
trong nudc va nhap khiu tit cic nudc khéc. Qud trinh san
xudt gidly nay goi la tai ché gidy [3]. Cong doan xeo gidy
trong qua trinh san xudt gify luon cé sy that thoat khoang 5
- 10% lugng bot gidy kich thudc nho [3]. Nguyén nhan cua
su thét thoat la do bt gidly nho lot qua ludi xeo gidy, lugng
bot gidy nay di cing nudc thai vao hé thong xti ly. Céc can
rdn 1o lting ctia nude thai sau d6 dugc bong tu va thu gom
dudi dang buin nhéo, goi la “buin gidy”. Bun gidy la chat thai
hiiu co dé phan huy tao mui hoi, lai c6 mau sic xdm den
nén it dugc tan dung. Theo s6 liéu tit Hiép hdi Gidy va Bao
bi Viét Nam, san lugng gidy cac loai du kién nam 2022 do
cac doanh nghiép nganh gidy san xudt dat khoang gin 7
triéu t4n (trong do, gidy bao bi chiém t6i khodng 6 triéu
tan) [4], [5]. Gid trung binh ctia bt gidy tii 450 - 550 USD/
tan [6]. Vi ti 1é that thoat nhu hién tai, udc tinh mdi ndim
lugng bot gidy thét thoat trong bun gidy c6 gia tri 1én dén
hang triéu USD/nam.

Phuong phép xt ly bun gidy trong qué trinh san xuét
gidy, bot gidly phu thudc vao tiing nha may va qudc gia khac
nhau. Tuy nhién, cac phuong phap xt ly bun thai tii san
xudt gidy va bot gidy phd bién hién nay bao gom chon lép,
lam nguyén liéu dot, chat hap thy, trai bé mat dat, ép bun
thanh dang tdm, lam nhién liéu cho trong san xuit gach
[7]. Cac phuong an nay khong thu héi dugc lugng gidy va
bot gidy that thoat.

Trong nghién ctiu nay, bun gidy dugc thity phan thanh
dich dudng, sau d6 1én men bing vi sinh vat d€ tao ra
cellulose vi khuin (BC). Péy la phuong phap xtt ly bun
gidy mdi, chua dugc nghién ctiu & trén thé gidi. Tuy nhién,
phuong phép nay kha thi vé€ nguyén ly thay phan cellulose
bang acid va su 1én men cellulose vi khuén tit dung dich
duong thu dugc sau qud trinh thity phan nhd vi sinh vat.
Két qua ctia nghién ctiu c6 thé déng gop to 16n cho giai
phép mdi truong, cling nhu gidi quyét ton dong trong xu ly
chét thai ctia nha may gidy.

BC la dang nanocellulose thuén khiét, c6 thé dé dang
v6t ra khoi hon hgp 1én men duéi dang mang day mot cach
rat don gian. Giai phap nay gitp tdn dung dugc bun gidy
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thai, tao ra nguyén liéu cellulose c6 thé tai st dung vao quy
trinh san xuét gidy [8]. Hon thé nita, mét s6 nghién ciiu
cho thdy, BC c6 th€ don thém vao gidy, nang cao déc tinh
gidy nhu do buc, d¢ dai [9]. BC la m¢t loai mang sinh hoc
6 cdu tric soi nano dan xen 3D. Piém khac biét gitta BC
va cellulose thuc vat (lignocellulose) 1a BC khong chuia cac
hgp chit cao phéan ti nhu lignin, pectin. BC ¢6 d¢ tinh
khiét cao, do bén co hoc 16n, khong c6 ddc tinh va khong
géy di ting, vi vay, né la mét ngudn sinh khéi tiém néng ¢
gid tri cao [10].

A Hinh 1. Bim gidy dugc thu gom tai bé tuyén ndi ciia
hé thong xii ly nudc thdi

Giai phép nay st dung acid phosphoric d€ thuy phan
cellulose trong bun gidy. Dung dich sau qua trinh thuy
phén dugc trung hoa sé tao ra muéi phosphat c6 tinh dinh
dudng cao, ¢ thé coi nhu mot chit bd sung cho sy phat
trién ctia Acetobacter xylinum (A.Xylinum) d€ tao thanh
BC. Nhu vay, viéc st dung acid phosphoric d€ thuy phan
bun gifly c6 loi ich kép, vita gidm tac ddng moi trudng, viia
tao ra nguon dinh dudng cho viéc 1én men sinh hoc trong
quy trinh chuyén héa bun gidy thanh BC.

2.NGUYEN LIEU VA PHUONG PHAP NGHIEN CUU

2.1. Nguyén liéu va héa chit

Bun gidy dugc sti dung trong nghién ctiu gém hai loai.
Bun gidly tai ché dugc thu gom tai Nha may gidy An Binh,
thudc thi xa Di An, TP. Tha Dtc, TP. H6 Chi Minh, dugc
ma héa la BG-AB. Bun gidy nguyén sinh dugc ldy tai Nha
may gidy Khoi Nguyén, huyén Chon Thanh, tinh Binh
Phuéc, dugc ma héa la BG-KN. Bun gidy dugc thu gom
tai vi tri sau bé tuyén néi, day la noi bun gidy 1an it tap chat
va bun dit. Tai ndi nay, bun gifly chi chiia cac chit hda hoc
trong bé keo tu va tao bong nhu: aluminium sulphate, phén
sat (Fe,(SO,),.2H,0) va poly acrulamides. ..

Mot s6 hoa chatkhac duge stt dung cho nghién ctiu gom
sodium hydroxide, acid phosphoric, 3,5-dinitrosalicylic
acid (DNS), Potassium sodium tartrate tetrahydrate,
glucose, peptone va yeast extract (cao nim men) dugc mua
ctia hang Xilong (Trung Quéc).

Chiing Acetobacter xylinum dugc nuodi cdy va phan lap
tai Trung tdm Sinh hoc va Cong nghé Sinh hoc - Trudng
Pai hoc Khoa hoc Ty thién - Dai hoc Quéc gia TP. HCM.
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2.2. Phan tich thanh phdn va cdu triic nguyén liéu

Céc thanh phan c6 trong buin gidy tai ché nhu cellulose,
lignin, tro... dugc xac dinh va tinh toan theo phuong phap
phén tich sgi ctia Phong thi nghiém ning lugng tai tao
qudc gia (NREL) [11].

Su khac nhau gitia nguyén liéu ban dau va nguyén liéu
sau khi tién xt ly dugc so sinh dé€ danh gid anh hudng ctia
qué trinh tién xt ly. Moi thi nghiém dugc thuc hién véi
0,3g bun gidy va thi nghiém dugc lap lai 3 lan.

Ngoai ra, phuong phép nhiéu xa tia X (XRD) dugc thuc
hién dé danh gid cdu truc nguyén liéu. Thiét bi st dung 1a
may do nhiéu xa tia X Bruker D8 véi cuc duong bang dong,
nguén dién ap 40kV va 25 mA. Pho tia X dugc quét 20 tii 5
dén 50 v6i bude quét 0,02 va téc do 0,25 giay/budc.

2.3. Tién xit ly nguyén liéu véi acid clohydric

Qua trinh tién xti Iy bun gidy d€loai bo cic tap chit co
kha ning can trd thay phan cellulose. Blin gidy dugc ngdm
trong dung dich HCI 1M, c6 dinh & 10% khoi lugng/thé
tich ctia bun gidy, 1ac lién tuc trong 24h véi t6c d6 lac la 121
rpm [12]. Bun sau khi tién xt ly sé dugc loc va siy kho, trit
trong cac tai zip d€ st dung cho cac thi nghiém tiép theo.

2.4. Khdo sdt thity phan biin gidy bdng acid phosphoric

Bun gidy da tién xt ly dugc st dung lam nguyén liéu
dékhao sat qué trinh thay phan cellulose bang acid H,PO,.
Cac thi nghiém dugc tién hanh véi 0,5g bun kho dung
trong cac binh nho c6 dung tich ~ 70 - 80ml. Qua trinh thay
phén bao goém cac thi nghiém khao sat diéu kién va yéu t6
anh hudng dén thuy phéan: Ti 1¢ ran/long (RSL), nong do
acid, thoi gian, nhiét d¢. Dich sau thity phan (hydrolysates)
dugc dem trung hoa v6i NaOH va dugc do nong d6 duong
khti (RSC) béng phuong phap DNS [13].

Cac thi nghiém thtly phan dugc thyc hién trong diéu
kién tinh (khong khudy tron) va nhiét do cao (trén 100°C).
Thiét bi gia nhiét 1a Autoclave 40L (Nhét Ban). Mbi thi
nghiém dugc 13p lai 3 1an dé tinh gia trj trung binh. Gid tri
ctia cac bién dugc khao sat theo nhu gia trj trong Bang 1.

Bang 1. Vung gia tri khao sat caa cac bién anh hudéng
dén qua trinh thiy phan

Bién khdo sat Pon vi Viing Gid tri khdo sat
RSL KL/KL 1/20-1/60
Nong d6 acid H,PO, %.KL 1-12
Nhiét do °C 100-130
Thdi gian Gig 0.5-3
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Dé danh gia qud trinh thty phéan, dung dich dugc do
ham lugng dudng bang phuong phap duong khti véi thude
thit 1a DNS, dugc thuc hién nhu sau:

Noéng d¢ dudng téng (RSC) dugc xdc dinh bing acid
3,5-dinitrosalicylic (DNS). 3ml mau dugc thém vao dng
nghiém, sau d6 thém 1ml dung dich DNS. Hon hgp dugc dun
cach thuy trong 5 phut rdi lam ngudi dot ngét. Mau dugc do
bang may quang phé UV-VIS & budc séng 540nm [13].

DPuodng chuén cta glucose tinh khiét dugc xay dung
theo tiing nong d6 tti 0,1 dén 1 (g/L).

Khi c6 dugc lugng dudng ctia dung dich sau thiy phan,
hiéu suat qua trinh thity phan dugc tinh theo cong thic (1).

RSC (1)

H= — ®C 100 (%)
m.% cellulose

Trong d6: H 13 hiéu suét thiry phan, RSC1a tdng néng do
duong khti, m 1a khoi lugng bun gidy tinh theo khoi lugng
kho va % cellulose la ham lugng cellulose c6 trong bun gidy.
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2.5. Lén men dich dudng sau qud trinh thity phdn

Moi trudong giv giong duigc chudn bi bao gom: Nudc dita
1000 ml, glucose 30g, Na,HPO, 2,7g, peptone 5g va yeast
extract 5g [14].

Ho6n hgp moi trudng duge hip thanh trung & 121°C
trong vong 5 phut. Sau khi hdp, méi truong sé dugc dé
nguodi, sau d6 ti€n hanh bé 1 ml acid acetic va cdy giong A.
xylinum. Qua trinh ciy giéng dugc thuc hién trong ti cdy.
Sau 7 ngay thu dugc, dich c6 thé st dung dé€ nudi cdy BC tu
dich thtly phén bun gidy.

Qua trinh nuéi BC ti dich thty phan bun gidy dugc
thuc hién sau khi trung hoa dung dich dudng bang NaOH.

Lén men BC: Trong 1.000ml dung dich sé bs sung
thém 5g peptone va 5g yeast extract. Khudy déu cho hén
hgp hoa tan, sau d6 dem di hép thanh triing & 121°C trong
vong 5 phut. Lam nguéi xudng 35°C va tién hanh b6 sung
15% giong cap 1 dat diéu kién nudi ciy.

Qua trinh nudi cdy BC nay dugc thuc hién 6 nhiét d6 35°C,
trong diéu kién tinh. Sau 14 ngay BC dugc thu hoach, rtia sach
va xac dinh khéi lugng uét va khoi lugng kho (sau siy).

3. KET QUA VA THAO LUAN

3.1. Két qud phan tich thanh phdn va cdu trilc nguyén liéu

Nguyén liéu dugc thu gom tii Nha may gidy An Binh (bun
gidy tai ché) va Nha mady gidy Khoi Nguyén (bun gidy nguyén
sinh) d3 dugc phan tich ciu tric vét liéu va thanh phén.

Trong bun gidy, ham lugng cellulose chiém tuong d6i
cao, d6i véi nguyén liéu BG-AB la 42,23% va BG-KN la
45,23%. Tuy nhién, d6i v6i bun gidy tai ché la BG-AB,
lugng tro chiém dang ké (31,60%), so v6i bun gidy nguyén
sinh, lugng tro chi la 5,07%. Diéu nay cho thdy, bun gidy
tai ché (BG-AB) chita nhiéu tap chit do tai ché nhiéu lan
va c¢6 nhiéu dat d4. D€ tang do cling cho gidy tai ché, bot
CaCO, dugc cho vao trong qué trinh san xudt gidy da lam
tang lugng tro nay. D4i véi bun gidly nguyén sinh (BG-KN),
bun gidy sinh ra do qua trinh san xudt gidy ti bot gidy tinh
khiét, nén ham lugng tro (cht yéu la CaCO, va cdc chat vo
co) thép, lugng tro nay c6 mot lugng nhd trong nguyén li¢u
va qua trinh xti Iy nudc thai.

Sau qua trinh tién xt ly, lugng tro da gidm dédng ké,
BG-AB va BG-KN c6 lugng tro 14n lugt la 14,10% va 7,87%.
Bén canh d6, ham lugng cellulose ciing dugc cai thién, tang
manh dat 54,81% d6i véi BK-AB va 55,64% d6i véi BG-

Bang 2. Bang phan tich thanh phin bun gidy truéc va

sau tién xtw ly (don vi: %)

Thanh phin Chua TXL ba TXL

BG-AB |BG-KN |BG-AB |BG-KN
Cellulose |42.23 45,23 |54.81 55,64
ASL 2,06 2,6 2,39 2,46
AIL 19,11 [8,13 25,88 5,62
tro 31,6 5,07 14,1 7,87
Khac 3,99 38,88 2,82 28,41




KN. Két qua phén tich XRD ciing cho thay, hiéu qua loai bo
tap chit ctia qua trinh tién xti ly, dugc thé hién trong Hinh
2 va 3. Cac dinh peak tai vi tri khoang 29°, 39°, 43° va 47°
dai dién cho CaCO, [15] déu bién mat sau qud trinh tién
xt ly (Hinh 2 va Hinh 3). Nhu vy, tap chit da dugc loai bd
chinh 1a CaCO, theo phan ting sau:

CaCO, + HCl — CaCl, + CO, + H,O

_ ——BGABETIL
S ——BG-AB cha TXL

Cubmgdotn higu

A Hinh 2. Két qud phan tich XRD trudc va sau tién xii
ly ciia BG-AB

—— BG-KN sau TXL

Cubmg & tin iu

A Hinh 3. Két qud phan tich XRD trudc va sau tién xii
ly cia BG-KN

Theo Béo cao ctia Raghu Nandan Gurram va cac cong
su (2015), khi thuc hién qua trinh tién xt ly bun gidy véi
HCI @€ 1én men co6n sinh hoc da cho thay hiéu qua loai
bd tro 1én t6i 70% [12] va thanh phan chinh bi loai bo 1a
CaCO,, tuong tu v6i két qua nghién ctiu nay.

3.2. Khdo sdt ti ¢ rin/long (RSL) ciia qud trinh thity phin

Ti 1é ran/long dugc khao sat d€ tim ra lugng dung dich
acid phtt hgp cho qua trinh thay phin. Qud trinh thiy
phan dugc tién hanh véi acid H,PO, 8,5% tai nhiét do
120°C trong 3h.
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A Hinh 4. Thi nghié¢m khdo sdt ti 1é ran/long ciia qud
trinh thiy phan

Két qua cho thay, vdi ti 1é 1/20, d6i v6i cd BG-AB va
BG-KN déu thu dugc dung dich c6 lugng dudng cao nhét
lan lugt 1a 3,86 + 0,12 va 4,63 + 0,24 (g/L), tuong ting véi
hiéu sudt thiy phén lan lugt la 12,48 + 0,75% va 15,01
1,8% (Hinh 4). Tang thém ti 1¢ khong giup tang hiéu sudt
thiy phéan, ngugc lai lam pha loang néng d6 duong co
trong dung dich va tang kich thudc thiét bi phan tng. Vi
vay, ti 1é ran/long pht hgp 1a 1/20.

3.3. Khao sdt nong dé acid phosphoric cia qud trinh
thuy phdn

Sau khi lya chon ti 1é rin/long la 1/20. Tién hanh thi
nghiém tim néng d6 acid phu hgp cho qua trinh thay phan
bun gidy. Két qua dugc thé hién trong Hinh 5.
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Ning 86 Axit HPO, (%. KL)

A Hinh 5. Thi nghiém khdo sdt nong do acid thiiy phin
BG-AB va BG-KN

Khi ting néng do acid phosphoric ti 1,5 1én 7,5% thi
RSC ting. Ham lugng duong dat cao nhat1a 4,27 £ 0,22 g/L
(hiéu suét qua trinh thiy phan la 14,01%) d6i v6i BG-AB
tai acid H,PO, c6 nong d¢ la 7,5%. Con déi v6i BG-KN,
ham lugng acid can thiét 1a 8,5%, d€ dat lugng duong cao
nhat 12 4,63 + 0,24 g/L (hiéu suétla 15,01 + 1,8%). Nhu vay,
cho théy, du bun gidy nguyén sinh (BG-KN) c6 ham lugng
cellulose cao hon, nhung né lai can acid néng do cao hon
dé thuy phén, béi vi gidy nguyén sinh ¢é d6 bén cao hon,
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ham lugng cellulose cao, nhung & dang tinh thé, trong khi
do bun gidy tai ché (BG-AB), do qua trinh tai ché bi xt ly
nhiéu lan, nén bun gidy dé bi thiy phan hon.

Tuy nhién, khi tiép tuc ting nong d¢ acid thi ham lugng
duong giam (BG-AB), hodc ¢d xu hudng khong ting, hodc
tang nhe (BG-KN). biéu nay dugc giai thich la khi ndng do
acid vugt qua mot diém nhét dinh, phan ting phu xdy ra, dan
dén sy hinh thanh céc sén phdm phu tic ché nhu furfural va
5-hydroxymethylfurfural (HMF), lam gidm t6ng san lugng
duong [16]. Nong do acid cao ciing ¢6 thé dan dén su phan
huy cellulose, dan dén su hinh thanh cdc sin phdm khong
phai duodng c6 thé can trd qua trinh thuy phan. Hon niia,
cellulose 1a mot polymer phtic tap dugc tao thanh ti cac
chudi dai phéan ti glucose dugc lién két v6i nhau bang lién
két hydrogen [17], khi nong d¢ acid qué cao, cac lién két nay
6 thé bi pha vd, tao thanh cac chudi ngin hon va lam gidm
san lugng dudng téng thé. Do d4, diéu quan trong 13 phai dat
dugc sy can bang vé nong do acid dugc st dung cho phan
tng thity phan dé€ t6i uu hoa t6¢ d6 phan tng, dong thoi
gidm thiéu téc dong tiéu cuc clia cic san phdm phu tic ché va
céc san pham phan huy cellulose. Sy gidm manh khi ndng d6
acid cao hon 7,5% d6i v6i BG-AB dugc cho la sy dut gay cta
céc lién két von da yéu clia cac sqi cellulose trong gidy dugc
tai ché nhiéu lan. Tuy nhién, su dut gay nay khong tao ra
glucose ma chi hinh thanh cac monomer bén va kho bi thiry
phén. Diéu nay it xay ra hon doi véi BG-KN, vi khong xay ra
hién tugng nhu trén.

Nhu vay, ndng d6 acid phu hgp d€ thiy phan BG-AB
la 7,5% va BG-KN la 8,5%.

3.4. Khdo sdt nhiét do va thoi gian thiy phin bdng
acid phosphoric

Thiy phan bang acid phosphoric chi hiéu qua doi véi
khi thtry phan & nhiét d cao, trén 100°C [18], vi véy, cc thi
nghiém khéo sat nhiét d¢ va thoi gian thtty phin dugc tién
hanh véi cac nhiét do 1a 100, 110, 120 va 130°C, trong cac thoi
gian 0,5; 1,2 va 3 gid. Két qua dugc thé hién trong Hinh 6.

Két qua cho théy, nhiét do anh hudng t6i hiéu qua thuy
phén cang tang, nhiét d¢ lugng dudng trong dung dich tang
1én. Nhiét d§ cao lam tang lugng ion H+ tao ra, do ting do
dién li ctia dung dich. B¢ nhét cta dung dich ciing giam, tu
d6 1am acid ngéim sau vao bun gidy, ting kha nang tiép xdc,
tt d6 acid cét dugc nhiéu cellulose thanh glucose hon.
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RSC ting khd manh khi tang thoi gian tii 2 gi¢ 1én 3
git & nhiét d 120°C ddi véi ca 2 loai bun. G nhiét do nay,
lugng ion H+ tdng theo thoi gian, do acid H,PO, la acid
trung binh, phéin ly H+ véi t6c d¢ cham, dugc thiac ddy
béi nhiét d6. O 130°C, RSC ciing taing manh va cao hon
khi thuic hién thiy phan ¢ 120°C (Hinh 6), nhung rdt ngén
thoi gian phan tng xuéng 2 gi¢. Tuy nhién, doi véi BG-
AB, tai 130°C, khi thdi gian phan tng ting ti 2 gid 1én 3
gio, RSC giam tii 5,21 + 0,22g/L xudng 4,42 + 0,24g/L. Giai
thich cho hién tugng nay, duéi nhiét do cao khi tang thoi
gian va khong c6 xu huéng tuong tu BG-KN, vi v6i nhiét
do cao, cac sgi gidy tai ché dé dang dit gay, hinh thanh
cac monomer, lam gidm hiéu qua thay phan. Két qua nay
tuong tu nhu xu hudng dugc Orozco va cac cdng su thuc
hién thay phan cd & 160°C, véi acid 7,5%, hiéu sudt thay
phén giam khi ting tii 3 gio dén 5 gio [18].

béi véi BG-AB va BG-KN, nhiét d6 thay phéin t6t nhat
la 130°C. Qua trinh thiy phan nén dugc tién hanh thay
phan trong thai gian 2 gig, boi vi tii Hinh 5 cho thdy ring,
khong c6 sy khac biét 16n trong néng d6 dudng tao ra trong
dung dich khi kéo dai thoi gian thtly phan tii 2 gio 1én 3 gio.
Hon thé niia, thiy phan dugc tién hanh theo mé, vi vay,
thaoi gian ngan c6 thé tang s6 mé san xuét trong mot ngay.

T cac thi nghiém trén, diéu kién thiy phén thich hop
duoc két ludn nhu sau:

D6i v6i BG-AB: RSL 1a 1/20, H,PO, 7,5%, tién hanh
dudi nhiét d6 130°C, trong thoi gian 2h sé thu dugc dung
dich c6 nong do dudng la 5,21 + 0,22g/L (Hiéu suit thay
phén 1a 16,84 + 1,65%), con doi véi BG-KN, trong diéu
ki¢én tiong tu nhung st dung acid H,PO, 1a 8,5%, ham
lugng duodng la 4,67 + 0,12 g/L (Hiéu sudt thuy phan la
15,12 £ 0,9%). Dung dich dudng sau thity phan ciia BG-AB
cao hon so véi BG-KN, nén duoc lya chon d€ thuc hién
qua trinh lén men BC.

3.5. Kiém nghiém khd ndng 1én men BC cua dich
dudng thu dugc sau qud trinh thity phdn bin gidy

Tién hanh nang quy mo 1én 5g va lén men dich sau thuy
phan c6 ham lugng dudng 1a 5,21 + 0,22 g/L. G diéu kién
thiy phan thich hgp (acid 7,5% khoi lugng, 2h, 130°C),
trung hoa dich thay phan d€ duy tri pH mdi trudng bang
5, lugng mudi tao thanh sau qua trinh trung hoa & dang
Na,HPO, la 84,24 g/L. Ham lugng muoi la rat cao, mdc du,
mudi nay la chat dinh dudng, tuy nhién, ciing can dugc pha
loang st dung & mot ndng d6 thich hop.
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A Hinh 7. Lén men vdi dich sau thiiy phan BG-AB
duvigc pha loang tir 1,5 dén 5 (theo thii ty tii trdi sang
phadi, cdch nhau 0,5 ldn)



O giai doan pha lodng 3 va 3,5, mang BC dugc tao ra
tot nhat do nong d6 mudi Na,HPO, sau khi pha loang,
tuong ting khoang 28,08 va 24,07 g/L.

Nhu vay, ham lugng muéi nam trong khoang phu
hgp 25 - 30 g/L, tuong ting véi diéu kién pha loang dung
dich duong thu dugc sau khi thay phan bun gidy va
trung hoa tli 3 - 3,5 lan.

4. KET LUAN

Cac két qua cho théy, hiéu qua thuy phan co su
khac biét gitia bun gidy nguyén sinh va bun gidy tai ché.
Véi BG-AB, tu Nha maéy gidy tai ché, cin thuy phin &
diéu kién 1a RSL 1a 1/20, H,PO, 7,5%, tién hanh dudi
nhiét d6 130°C, trong thoi gian 2h sé thu dugc dung
dich c6 néng d6 duong la 5,21 + 0,22g/L (Hiéu suat
thay phan 1a 16,84 + 1,65%), con déi v6i BG-KN, trong
diéu kién tuong ty nhung st dung acid H,PO, 1a 8,5%,
ham lugng dudng la 4,67 + 0,12 g/L (Hiéu sudt thuy
phan 12 15,12 + 0,9%).

Sau qud trinh thay phén, dich duong nay da dugc
chiing minh c6 kha ning tao ra BC bang phuong phap
trung hoa va pha loang d€ dua dich thay phéan vé diéu
kién pht hgp cho qud trinh phat trién cta A. xylinum.
Cén pha loang dich sau trung hoa 3 lan d€ dat kha ning
1én men cao nhit.

Gidi phdp chuyén hoa cellulose trong bun gidy
thanh glucose bang phuong phap thuy phéan véi acid
phosphoric la mét gidi phdp an toan véi méi trudng va
giam thiéu lugng bun gidy thai va tao ra san phdm BC
6 gia tri. Tuy nhién, nghién ctu cling con mot s6 han
ché nhu hiéu qua thay phan chua cao, bén canh d6, can
danh gid tinh kha thi khi trién khai san xudt thuc t€ véi
lugng bun gidy 16n hon vé cd mit ky thuét va khia canh
kinh tém

Ldicam on: Nghién ctiundy dugctaitrgbdi Bo TNe&MT,
md s0 D€ tai TNMT.2022.05.03.
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