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, ANH HUGNG THONG SO CONG NGHE
DEN TiNH CHAT GIAY BAO GOI TU BOT GIAY TAI CHE OCC
VA CELLULOSE VI KHUAN TU THACH DUA

Ting Thi Kim Hong, Ping Thi Thanh Nhan
Trwong Pai hoc Nong Lam TP. Hé Chi Minh

TOM TAT

Nghién ciru nay trinh bay két qua danh gia anh huong ciia mot s thong sé cong nghé dén tinh chét gidy bao goi
san xuat tir hdn hop bot gidy tai ché OCC va cellulose vi khuan tir thach dira. Phuong phéap dap (mg bé mat dugc
&p dung xac dinh anh huong cua ty I phdi tron cellulose vi khuan va thoi gian nghién dén chi s6 d buc va chiéu
dai dut cua gidy. Két qua cho thdy, gidy bao goi san xuat trong diéu kién nghién ctru dép tmg duoc cac tiéu chi
vé chi s6 do buc va chiéu dai dut theo Tiéu chuan TCVN 7063:2002 dbi véi gidy bao géi cap B, dinh luong 125
g/m2. Ngoai ra, md hinh hdi quy bac hai thu dwoc c6 hé s6 twong quan cao, phan anh sy pht hop tét véi dir ligu
thuc nghiém. Két qua nghién ciu gop phan xac dinh théng sb cong nghé phi hop nhiam wng dung hiéu qua
ngudn cellulose vi khuan tir thach dira vao san xuit gidy bao géi tir nguyén liéu tai ché OCC.

Tir khoa: Cellulose vi khuan tir thach dira, bot gidy OCC, gidy bao gbi, @6 chiu buc, d6 bén kéo.

EFFECT OF PROCESSING PARAMETERS ON WRAPPING PAPER PROPERTIES FROM OCC
PULP AND BACTERIAL CELLULOSE FROM NATA DE COCO

Tang Thi Kim Hong, Dang Thi Thanh Nhan
Nong Lam University, Ho Chi Minh city

ABSTRACT

This study presents an evaluation of the effects of paper making parameters on the properties of wrapping paper
produced from a mixture of recycled OCC pulp and bacterial cellulose derived from nata de coco. The response
surface methodology was applied to investigate how the mixing ratio of bacterial cellulose and refining time
affect the burst index and break length of the paper. The results indicate that the wrapping paper manufactured
under the studied conditions met the criteria of burst index and breaking length according to the Vietnamese
standard TCVN 7063:2002 for type B wrapping paper with a basic weight of 125 g/m2. Moreover, the quadratic
regression model established showed a high correlation coefficient, reflecting strong agreement with
experimental data. The findings contribute to identifying suitable processing parameters for effectively utilizing
bacterial cellulose from nata de coco in combination with recycled OCC pulp in wrapping paper production.

Keywords: Bacterial cellulose from nata de coco, OCC pulp, packaging paper, burst strength, tensile strength.
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L. PAT VAN BE

Theo Hiép hoi Gidy va Bot gidy Viét Nam
(VPPA, 2023; 2024), san luong gidy bao bi trong
thang 10/2024 tang 44,2% so véi cung ky nam
2023, cho thdy, tiém ning ting truong manh mé
ctia nganh trong bdi canh thwong mai dién tir va
nhu cAu dong gbi ngay cang gia ting. Trudc yéu
cau phat trién bén vitng va xu huéng kinh té tuan
hoan, nganh bao bi gidy Viét Nam dang ddy
manh tng dung cong nghé tai ché va st dung
nguyén li¢u than thién vé1 moéi truong. Cac
doanh nghi€p uu tién nguyén liéu cé kha nang tai
ché cao, chat lwong on dinh va it tic dong tiéu
cuc dén moi truong (VIRAC, 2024). Trong do,
bot gidy tai ché tir thung carton cii (OCC - Old
Corrugated Containers) hién la nguyén liéu chu
luc, gop phan giam ap luc 1én ngudn gd ty nhién
(Nguyén Thi Ngoc Bich, 2010).

Song song v&i do, cellulose vi khuan (BC -
bacterial cellulose) thu nhan tir thach diura (nata
de coco) dang thu hit sy quan tAm nhd cdu trac
mang tinh thé bén, d¢ tinh khiét cao va kha ning
phan hity sinh hoc. Cac nghién ctru cho thay, BC
c6 thé cai thién dang ké tinh chat co 1y cia gidy
nhu do bén kéo, d6 bén xé va kha nang hut nude
(Halib et al., 2012; Hoang Xuén Nién, 2024).
Viéc phdi tron cellulose vi khuan véi bot OCC
mo ra hudng tiép cin mdi trong san xuat gidy
bao goi chat lugng cao, gop phan tan dung phu
pham néng nghiép, giam phu thudc vao nguyén
liéu g6 va han ché tac dong méi truong. BC ¢o
cAu trac nano soi ba chiéu, kha ning lién két tot
voi soi cellulose tir gd (Lin et al., 2013) va da
dugc ching minh 1a gitp céi thién cac dac tinh
co 1y quan trong cua gidy (Jozala et al., 2016;
Shanmugasundaram et al., 2018).

Tt nhitng co so trén, nghién ctru nay dugc thuc
hién nham khai thac hiéu qua ngudn cellulose vi
khuan tir thach dira thong qua viéc danh gia anh
huong cta ty 1¢ phdi tron BC va thoi gian
nghién dén mot sé dic tinh co Iy quan trong cua
gidy bao goi, bao gém chi s6 do buc va chiéu
dai dut. Pong thoi, nghién ciru hudng dén xac
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dinh cac thong sé céng nghé phu hop cho san
xuat gidy bao goi tir hdn hop BC va bot OCC.

IL. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. Vit liéu

2.1.1. Bot cellulose vi khudn tiv thach diva va
bét gidy tdi ché 0CC

Bot cellulose vi khuan duge thu nhan thong qua
qué trinh ngdm mém thach dira khé va danh toi.
Nguyén li€u thach dira khd trong nghién ctru
dugc cung cép bdi mot co s san xuat thach dira
tai Bén Tre.

Bot gidy tai ché OCC dugc tao tir cac manh gidy
cua thung carton cii cling thong qua qua trinh
ngam, danh toi va xtr ly san loc tuong tu.

2.1.2. Héon hop bét cellulose vi khudin va bét
gidy tdi ché 0CC

Hoén hop dugce tao ra béng cach phéi trén bot
cellulose vi khuan va bot gidy tai ché OCC theo
cac ty 1¢ twong rng voi tirng nghiém thie khao
nghiém. Sau d6, hdn hop duoc nghién bang may
nghién Ha Lan Valley Beater, v6i thoi gian
nghién thay ddi twong tmg theo timg nghiém
thirc khao sat.

2.2. Phuwong phap nghién ctru

2.2.1. Phuong phdp ddp itng bé mdt va phuwong
dn cdu triic ¢é tém

Trong nghién ctru nay, phuong phép dap tng bé
mit (RSM) voéi thiét ké cdu trac tam (CCD)
dugc ap dung dé danh gid anh hudng cta hai
thong s6 dau vao, bao gom ty 18 phdi tron bot
cellulose vi khuan (%) va thoi gian nghién
(phiit), dén hai dic tinh cta gidy 1a chi s6 d6 buc
(BI) va chiéu dai dut (BL). Thiét ké thi nghiém
bao gém 9 nghiém thirc khao nghiém, dugc xay
dung bang phan mém Minitab phién ban 21.2.
Pham vi khao sat cho ty 1& phdi tron bot
cellulose vi khudn (BC) dao dong tir 21,7% dén
78,3%, trong khi thoi gian nghién duoc diéu
chinh tir 24 - 66 phut, va duoc trinh bay chi tiét
trong bang 1.
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Bang 1. Ty 18 phdi tron bot cellulose vi khuan va thoi gian nghién ap dung trong RSM

N ; A Gia tri thwe va gia trima hoa
Thdéng so nghién cu
-a -1 0 +1 +a
Ty l& phéi tron bot cellulose vi khuan (%) 21,7 30 50 70 78,3
Thoi gian nghién (phat) 24 30 45 60 66

2.2.2. Xeo gidy thii céng (handsheet)

Gidy xeo thu cong (handsheet) duoc thuc hién
tir huyén phu bot ctia hdn hop cellulose vi khuan
thach dura va bot giéy tai ché OCC, theo céc
nghiém thirc khao nghiém, véi dinh luong gidy
14 125 g/m2.

2.2.3. Chi s6 d buc va chiéu dai dirt ciia gidy
bao goi

Chi 7s6 d6 buc cua gidy dugc xac dinh theo tiéu
chuan TCVN 7631:2019 (TCVN, 2019).

Chiéu dai dit duoc tinh toan tir do bén kéo dua
trén hé so0 chuyén doi theo tiéu chuan

TAPPI/ANSI T 494 om-22 (TAPPI, 2022). Xac
dinh do bén kéo duoc thyuc hién theo Tiéu chuin
TCVN 1862 - 2:2010 (TCVN, 2010).

Céc gia tri chi sb do buc va chiéu dai dut thu
duoc duoc ddi sanh véi yéu cau ky thuat cua
Tiéu chuan gidy bao goi TCVN 7063:2002, cép
do B, voi dinh lugng 125 g/m? (TCVN, 2002).

III. KET QUA NGHIEN CUU VA THAO LUAN
Tinh chét vé chi s0 do buc va chiéu dai dit cua
gidy phoi tron gitra bot cellulose vi khuéan thach
dua va bot giay thu hoi OCC qua cac nghiém
thirc khao nghiém dugc thé hién trong bang 2.

Bang 2. Chi s6 d6 buc va chiéu dai dut cua gidy cia gidy tai cac nghiém thirc thyuc hién

NT Tylé phc“')_i trén bét cellulose Thoi gian ,nghién Chisé dé buc Chiéu dai dat
vi khuan (%) t (phut) Bl (kPa-m?/g) BL (m)
NT1 30 30 2,394 (0,05) 4.561¢ (82)
NT2 70 30 2,77° (0,05) 5.084¢ (57)
NT3 30 60 2,279 (0,1) 5.092¢ (57)
NT4 70 60 2,59¢ (0,08) 4.969% (147)
NT5 21,7 45 2,57¢ (0,05) 5.100P¢ (49)
NT6 78,3 45 3,042 (0,02) 5.3282 (90)
NT7 50 24 2,6° (0,04) 4.480¢ (147)
NT8 50 66 2,12¢ (0,08) 4.880¢ (33)
NT9 50 45 2,86 (0,08) 5.280%° (41)

Ghi chii: Cdc gid tri trung binh cé ciing chik cdi khong c6 sw khdc biét ¢ ¥ nghia thong ké theo kiém dinh Tukey (p < 0,05).

S6 trong ngodc don la do léch chudn.

3.1. Anh huwéng cia ty 18 phdi tron bot
cellulose vi khuan va thoi gian nghién den chi
s0 do buc cia giay

Tac dong riéng 1é va tuong tac cua ty 1& phdi
tron bot cellulose vi khuan (BC) va thoi gian
nghién (t) ddi véi chi sé do buc duoc phan tich
thong qua biéu d6 Pareto (Hinh 1). Trong biéu
d6 nay, duong dit nét thé hién ngudng y nghia
thong ké tai mirc tin cdy 95%. Két qua thuc
nghiém vé chi sb do buc duoc trinh bay & hinh

3, voi cac gia tri trung binh dugc xur ly thong ké
bang phan tich phuong sai mot chiéu (ANOVA)
va so sanh bang kiém dinh Tukey tai mtic y
nghia p <0,05.

Phan tich két qua cho thdy, ca hai thong sé dau
vao déu anh huong dang ké dén chi s6 do buc
ctia gidy. Cu thé, khi ting cac mirc ctia hai thong
) nay, chi s6 dd buc co xu huong ting va dat
gia tri cyc dai 3,04 kPa-m?/g tai muc 78,3% BC
va 45 phit nghién (Hinh 2). Trong sb cic
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nghiém thuc khao sat, c6 sau nghiém thuc dat
yéu cau vé chi s6 do buc ddi véi gidy bao gbi
cap B (BI > 2,5 kPa-m¥g), theo quy dinh tai
TCVN 7063:2002 (TCVN, 2002).

Su gia tang nay duogc cho 1a do kha nang cai
thién lién két giita cac xo soi nhd sy hién dién
ctia cellulose vi khudn, vbn c6 thé lap day cac 16
héng va ting cudong kha ning lién két giita cac
soi (Boufi et al., 2016; Bharimalla et al., 2017).

Bén canh d6, qua trinh nghién gitp xo soi dugc
phan to va chéi hoa, lam ting d6 linh hoat va
dién tich bé mat tiép xUc gilra cac sgi (Zeng et

Pareto Chart of the Standardized Effects
(response is BI (kPam?/g); o = 0,05)

Term 3182

BE ‘

AA
AB

0 1 2 3 4 5
Standardized Effect

Hinh 1. Biéu do Pareto cho chi sb
do6 chiu buc (BI)

3.2. Anh huéng cua ty 1€ phdi tron bot
cellulose vi khuin va thoi gian nghién den
chiéu dai dut cia giay

Tuong tu, anh huong cua ty 1& phdi tron bot
cellulose vi khuan (BC) va thoi gian nghién (t)
dén chiéu dai dut ciing dugc danh gia bang bicu
dd Pareto (Hinh 3), cho thay, ca hai yéu t6 déu
¢6 anh hudng co ¥ nghia théng ké dén chiéu dai
dut cua gidy. Cac gia tri trung binh cta chiéu
dai dut duge thé hién trong hinh 6 va dugc phan
tich bang ANOVA, két hop véi kiém dinh
Tukey & muc y nghia p < 0,05 dé xac dinh su
khac biét gitra cac nghi€ém thuec.

Két qua cho thay, chiéu dai dit c6 xu hudng
ting khi ting ty 1& phdi tron BC va thoi gian
nghién, dat dinh tai 5.328 m vdi 78,3% BC va
45 phit nghién (Hinh 4). Sy gia ting nay phan
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al., 2012), qua d6 gop phan cai thién toan dién
cac tinh chét co ly nhu do bén kéo, dd bén xé va
d6 chiu buc. Tuy nhién, khi thoi gian nghién
vuot qua 45 phut, chi s6 do buc bit du giam.
Két qua nay duoc 1y giai 1a do & giai doan dau,
qua trinh nghién cht yéu phan to va chéi hoa xo
soi, nhung vé sau, tac dong cit lam ngén X0 SO1
din ra manh hon, khién d6 bén co 1y cua gidy
suy giam. Do bén co 1y cua gidy phu thudc
khong chi vao kha ning lién két gitta cac xo soi
ma con vao chiéu dai cua ching (Chen et al.,
2016; Hailemariam & Woldeyes, 2024).

Bl (kPa-m*/g)

60
20 50
- 40 t (pht)
2 40 ’ N 30

a0
BC (%) 80

Hinh 2. Do thi biéu hién sy anh huong cia ty
I¢ phoi tron BC va thoi gian nghién dén Bl

anh tinh hiéu qua cta viéc bo sung cellulose vi
khuan va téi wu hoa diéu kién nghién, gitip cai
thién lién két soi va ting do bén kéo trong ciu
tric gidy. Pang chu y, tat ca cac nghiém thirc
khao sat déu dap Gng yéu cau ky thuat veé
chiéu dai dut ddi véi gidy bao goi cap B (BL >
4.200 m), theo quy dinh tai TCVN 7063:2002
(TCVN, 2002).

Tuy nhién, khi kéo dai thoi gian nghién, chiéu
dai dut c6 xu hudng gidm, nguyén nhan la do tac
dong cat ngan da dién ra nhiéu hon, lam suy
giam kha nang hinh thanh lién két bén viing giira
cac soi (Motamedian et al., 2019). Két qua nay
nhit quan v6i cac nghién ctiu trudc d6 cia
Hailemariam va Woldeyes (2024), Lipkiewicz va
dong tac gia (2021), Park va dong tac gia (2025),
cuing v6i Mandlez va dong tac gia (2022).
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Pareto Chart of the Standardized Effects

B
A
A
0 2 4 6 8 " 2
Standardized Effect

Hinh 3.‘Biéu do Pareto cho
chidu dai dit (BL)

3.3. Phén tich hdi quy va dd phu hop ciaa
mo hinh

Mirc d6 phu hop giita mé hinh hdi quy va dir liéu
thyc nghiém duoc danh gia thong qua hé sb twong
quan (R?), mot chi s6 thong ké phan anh ty 1¢ bién
thién trong dir li€u duoc mo hinh giai thich. Gia tri
R2 lan luot dat 95,68 % ddi vai chi s6 do buc (BI)
va 99,39 % ddi voi chiéu dai dut (BL), cho théy,
muc d§ tuong thich cao gitra mo6 hinh va dir liu
quan sat. Piéu nay cho thay, mo hinh c6 kha ning
giai thich phﬁn 16n su bién dong trong dit li¢u, voi
sai sO con lai khong dang ké.

Bén canh d6, hé sé R? diéu chinh cling dugc su
dung dé phan anh d6 phu hop ctia mé hinh trong
truong hop c¢6 nhiéu bién doc 1ap. Gia tri R
diéu chinh dat 88,48% cho Bl va 98,38% cho
BL, tiép tuc khéng dinh tinh tin cdy va on dinh
cia md hinh héi quy trong bdi canh thyc
nghiém. Cac gia tri nay cling cho thdy, mé hinh
c6 ti€ém nang ung dung thuc tlen trong kiém soat
va toi vu hoéa quy trinh san xuét.

Dé kiém tra gia dinh phan ph01 chuan ciia phan
du, mot diéu kién can thiét dé ap dung ANOVA
va cac kiém dinh thong ké lién quan, phép kiém
dinh Ryan-Joiner da dugc 4p dung cho ca hai
thong s6 dau ra. Két qua thé hién gia tri p déu
16n hon 0,1, cho thiy phan du phan bd xap xi
chudn va khong c6 sai léch dang ké so v6i phan
phéi ky vong. Diéu nay cung co tinh hop 1€ cua
mo hinh hoi quy trong viéc mo ta moi quan hé
giita cac bién dau vao va dau ra.

Sau khi loai bo cac hé sb khong co ¥ nghia
thong ké, phuong trinh hdi quy duoc xay dung
nhim mo ta anh hudng cia ty 1& phdi tron
cellulose vi khuan (BC, %) va thoi gian nghién
(t, phut) dén hai thong sé chat luong gidy 1a BI
(kPa-m#g) va BL (m) nhu sau:

“ 60

<40 tiphat)

60
BC (%) 80

Hinh 4. B4 thi biéu hién su anh huong cua ty 18

phéi tron BC va thoi gian nghién dén BL

BI=0,533+0,00853BC+0,0897t-0,001088t>

BL=843+28,74BC+149,65t-1,2725t>-0,5383BCxt
3.4. Piéu kién xir 1y t6i wu

Duya trén phan tich RSM, diéu kién xtr 1y t6i uu
dugc xac dinh thong qua chi sé tong muc do
mong mudn (composite desirability), v6i gia tri
dat 0,9942, phan 4nh muc t6i uu cao trong tong
thé cac tiéu chi. Theo do, ty 1& phdi tron bot
cellulose vi khuén toi vu 1a 78,3 %, két hop véi
thoi gian nghién 41 phut. Trong diéu kién nay,
mo hinh dy dodn chi s6 d6 buc dat 3,03 kPa-m?/g
va chiéu dai dit dat 5.341 m. Két qua nay cho
théy, viéc st dung bot cellulose vi khuan tir thach
dira 1a hoan toan kha thi trong san xuat bao bi khi
ap dung ty 1¢ phdi tron cao.

IV.KET LUAN

Két qua nghién ciru cho thy, ty 18 phdi tron
cellulose vi khuan tir thach dira va thoi gian
nghién 13 hai yéu t6 cong nghé anh hudng rd rét
dén chi s6 do buc va chiéu dai dut cua gidy bao
g6i. Hau hét cac mau gidy thir nghiém trong cac
nghiém thire khao sat déu dép ung yéu cau ky
thuat ddi voi gidy bao goi cip B theo TCVN
7063:2002. Viéc Gmg dung cellulose vi khuan tir
thach dira phdi tron voi bot gidy OCC cho théy,
tiém nang phat trién ngudn nguyén lidu bot gidy
tor phu pham nong nghiép, gbp phan thiic day
san xuat gidy theo hudng than thién voi moi
truong, tiét kiém tai nguyén va phu hop véi dinh
huéng kinh té tuan hoan.

LOT CAM ON: Nghién ciru nay la mét phin
ciia dé tai khoa hoc va cong nghé cap co sé ma
s6 CS - CB17 - LN - 031 dwoc cdp kinh phi béi
Truwong Pai hoc Néng lam TP. Ho Chi Minh.
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