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Tém tat: Trudc tinh trang é nhiém nhwa dang bdo déng ¢ nuée ta, ‘nghién cuu tao gidy boc goz hang hoa pho
théng dwoc thice hién tir phu pham nong nghiép voi myc tiéu lam gidy bao goi hang hoa dé giam thiéu chat thai
nhwa. Phu pham néng nghiép dwoc lya chon tao gidy gom vo lac, rom va bd mia. C6 17 céng thire (CT) tao gidy
dwoc thi nghiém gom: CT 1: rom 100%; CT 2: ba mia 100%, CT 3: vé lac 10%, rom va bd mia 90% theo 6 ti I¢;
CT4: vo lac 20%, rom va ba mia 80% theo 7 ti 1é; CT5: vo lac 25%, rom va ba mia 75% theo 2 ti lé; cdc ti [é theo
khoi lwong. Két qua thu dwoc mau gidy véi ti 1é rom 50%, ba mia 30%, vé lac 20% tao gidy géi hang héa pho
théng dat tiéu chudn tot nhat vé dinh lwong, d¢ hit nudc, o am va dé bén xé theo cap B ciia TCVN 7063:2002
cho gidy bao goi hang héa phé Zhong dinh lu’cmg 107 g/cm dg hit nuée < 30 g/m’, @6 am 5,52%, do bén x¢ 947
mN, chi s6 dg bén xé 9,8 mN.m’/g. Két qua nghién cuu cho thdy tan dung phu pham néng nghiép tao gidy goi

hang héa pho thong thay thé nilon de giam thiéu chdt thai nhua la can thiét.
Tir khéa: Phu phim ndng nghiép, gidy goi hang hoa, chat thai nhya, vo lac, bi mia.

1. PAT VAN PE

Nhya déng vai tro rat quan trong va khong thé thiéu
trong ing dung doi sdng hang ngay. Cac san pham
nhua ¢6 wu diém nhe, gia thanh thﬁp, do déo va cach
nhiét tdt, tién lgi nén dugc str dung rong rdi trong nhiéu
linh vuc trong d6 c6 boc goi hang hoa (Geyer va cs.
2017). Vat li¢u nhya st dung cho goéi hang héa nhu tii
nilon, béng keo nhya, Xép bong khi nhe, bén, khang
nuGe va gia thanh re hon so véi hop carton hodc tli
gidy. Logistic cung voi thuong mai dién tur phat trién
lam gia tang chat thai nhya trong nhirng nam gan day.
Luong chat thai nhya toan cau di tang 1én dén 360
triéu tAn mdi nim va duoc dy bao sé ting gip doi vao
nam 2040 (Md Atik Fayshal va cs. 2024). Theo thong
ké cia (Worldbank, 2022), Viét Nam la mot trong
nhitng nudc phat sinh rac thai nhya 16n trén thé gidi,
khoang 3,1 tri¢u tan chat thai nhwa da thai ra trén dat
lién va khoang 0,28 dén 0,73 triéu tin chit thai nhyua da
d6 ra dai duong hang nim. Tinh dén nim 2023, thuong
mai dién tir Viét Nam da tiéu thy khoang 332.000 tan
bao bi, trong d6 ¢6 171.000 tin bao bi nhya. Véi toc do
tang truong trung binh trén 25% mdi nim, du bao dén
nam 2030, lvgng chat thai nhua tir thvong mai dién tur
Viét Nam c6 thé 1én t6i 800.000 tan mdi nim
(Worldbank, 2022).

Phan 16n chit thai nhua tir thuong mai dién tir
khong dugc phan loai, thu gom hoac tai ché dan dén 6
nhiém méi truong. Nhya cé thé mat hang trim nim dé
phan hiy, thim chi mot s loai nhwa nhuy PVC gan nhu
khong b1 phén huy (Abel va cs. 2017). Trong qua trinh
san xut, nhya dugc két hop véi nhiéu chat phu gia
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khac nhau nhu cc chit hoa déo (BPA, LDPE...) va
chat 6n dinh. Khi nhya thai ra moi truong, khong chi
tao ra vi nhya ma con phan hiy thanh cac chat hitu co
doc hai gay ra roi loan ndi tiét va nhidu van dé suc
khoe khac khi di vao con ngudi thong qua dn ubng va
ho hap (Md Atik Fayshal va cs. 2024). Nhimg h¢ luy
clia chat thai nhya d4 thiic ddy nhiéu qudc gia tim kiém
cac giai phap than thi€n vdi moi trudong, chang han nhu
nhya phan hity sinh hoc va céc san pham tir gidy da
dugc thay thé cho cac san pham nhya. Trong do, ting
cuong st dung hodc tai sir dung vat li€u than thién voi
moi trudong lam gidy géi hang héa phd théng gip giam
thiu chdt thai nhua tur thwong mai dién t¢ (Md
Atik Fayshal va cs. 2024, Geyer va cs. 2017, Eriksen
va cs. 2018).

Trong nganh san Xuat glay, su phu thudc vao
nguyen ligu go dé san xuat bot glay va gidy tao ra cac
van dé 16n vé moi truong nhu 1am gia ting phat thai
khi nha kinh dan t6i nong 1€n toan ciu. Mit khac, nan
phé rirng din dén tai nguyén gb trén thé gidi dang can
kiét (Worku L.A. va cs. 2023). Trong khi do, nguyén
liéu phi go (co ngudn gdc tir tre, mia, budng, ludng,
day, bong, 10 6...) thuong giau soi chira ham lugng
hemicellulose cao hon gd. Bén canh nguyén li¢u rom
ra, day, gai va sdy thuong dugc sir dung trong san Xuat
gidy viét va gidy in (Samariha A. , 2011), céc phu pham
nong nghi€p khac nhu ba mia, trau 161 ngd, vo lac,
than cay chudi, 14 dira, vo sau riéng... déu chira ham
lwong cellulose cao co kha ning lam gidy boc géi hang
hoa (Pham Anh Duc va cs. 2019). Ba mia thuong duoc
sir dung trong nganh céng nghiép gidy va bot gidy véi
khoang 45% chat kho dudi dang cellulose va 74% la
hemicellulose véi ty 1& soi twong tu khi so sanh véi gb
cing. Ham lugng cellulose trong vo lac thuong dao
dong trong khoang 30 - 40% theo khdi lwong kho,
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hemicellulose khoang 18 - 25% va lignin khoang 25 -
30% nén hoan toan c6 thé sir dung lam gidy boc goi
(Samariha A., 2011). Hon nita, Tsalagkas va cs. (2021)
da nghién ctru hinh thai soi cta nhiéu phy phim nhu
rom, bi mia, co dira..., két qua cho théy phu pham ba
mia c6 soi dai 1,15mm phu hop dé st dung lam
nguyén liéu san xuét gidy goi.

Phy phim ndéng nghiép dugc tan dyng lam gidy
khong chi giam chi phi san Xuat ma con thay thé gb giap
bao ton cac canh rimg gb va giam 6 nhiém moi truong
tir d6t phy phdm sau thu hoach (Cao, X. va cs. 2024).
Lugng phu pham nong nghiép clia nudce ta rat doi dio,
wdc tinh 1én dén 156,8 triéu tin/nam, trong d6 phu phim
rom lta 42,8 triéu tin, bd mia 3,5 triéu tan. Tuy nhién,
chi c6 khoang 52,2% phu pham trong trot dugc thu gom
va tai str dung, phan con lai bi d6t ngoai dong rudng gay
ling phi va 6 nhiém khong khi (Cuc Chin nuéi, 2021).
Tir nhitng thuc trang trén, nghién ciru ndy tao gidy goi
hang hoa pho théng (chuyén sir dung cho goi hang hoa
quén ao, thuc phflm kho, dd dung nhe, vat li¢u khong
qua sic canh) tir phy phim nong nghi€p gé)m rom, ba
mia va vo lac. Két qua cua nghién ciru s& dong gop co
s& khoa hoc cho san xut gidy bao goi hang hoa thay thé
nilon nhim giam thiéu chat thai nhya.

2. VAT LIEU VA PHUONG PHAP THi NGHIEM

2.1. Vit liéu va hoéa chat

Vat liéu thi nghiém bao gém rom kho, vo lac duoc
thu thap tir ddng rudng, bi mia dugc thu thap tir cho
dan sinh tai tinh Ninh Binh.

Héa chdt: Na,COs, keo AKD (Alkyl ketene dimer,
R—CH:C(COR’)z), Nast3, (C6H1005)n. XH20 cua
Trung Quéc duogc st dung cho thi nghi€m.

2.2. Phwong phap nghién ciru

Phwong phdp bé tri thi nghigm

Quy trinh xir Iy vt lidu va tao to giday:

Rom, v0 lac, bd mia dugc rira sach bﬁng nuwégc may dé
loai bo tap chat, dé rao va Sdy & 80°C trong 24 gid. Sau
khi sdy, vat liéu dugc cat nhé theo kich thude tir 1 —2 cm.

Ap dung phwong phap niu bot gi'?iy ban hoa hoc
theo (Smook, G. A., 2002, Bo mén Cong nghé Gidy va
Xenlulo. 2015): ding Na,COs va Na.SOs dé niu phu
hop véi nguyén liéu phi gb nhu rom, ba mia, vo lac.
Phuong phap ban hoa cho gidy thanh pham dat cac chi
s6 co 1y do bén kéo, dd bén xé cao phi hop dé lam gidy
bao goi (Rudi va cs. 2016).

Can 1 kg vat liéu kho (rom, ba mia, v lac) theo cac
ti 1& khdi lugng dd qua xir Iy so bd, cho vao cdc thiy
tinh chiu nhiét dung tich 2000 mL. Thém hén hop
dung dich Na:COs 5% va Na:SOs 5% theo ti 1& thé tich
1:1 (vat liéu: dung dich) ngdm trong 60 phit. Pun cach
thily hdn hop ¢ nhiét d6 170°C trong 90 phit dé tach
dich den loai bo lignin. Sau khi dun, dé ngudi, rira lai
ba lan bang nudc cét va dé rao.

Buédc tiép theo, cho vat liéu nghjén v41 nudc theo ti
1& 1:1 vé thé tich thanh hdn hop min dé phan tach sgi va
tang kha ning lién két soi. Sau d6, 1dy 250 mL hdn hop
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sau nghién cho vao cdc thay tinh dung tich 1000 mL,
thém vao hén hop 10 mL dung dich ho tinh bdt, 2 mL
keo AKD khudy déu. Sau d6 thém nudc vao dén 500
mL va khudy hdn hop ddng nhit. Chuyén toan bo hdn
hop vao khudn luéi xeo dat trong bé nhua kich thude
60*50 cm chira 3/4 nudce dé tién hanh xeo giéy Sau khi
Xeo0, can glay ép phang de giam bot nuoe bang ban ui
qua céc 16p khan bong mém va dem sdy ¢ nhiét do 70—
80°C trong 5 gid dé thu dugc san pham hoan chinh.

Cdc cong thuce (CT) ti 1¢é vt liéu: Duya trén nhiéu thi
nghiém trong qua trinh tao hinh dugc thanh pham gidy
bao gbi, c6 17 CT duogc lya chon bao gé)m:

Bang 1. Cac cong thire vat li¢u (¢ I¢ theo khoi lwong)

Vo lac (%) Rom (%) Ba mia (%)
0 100 0
0 100
80 10
70 20
60 30
10 50 40
40 50
30 60
80 0
70 10
60 20
20 50 30
40 40
30 50
20 60
75 0
25 70 5

Cdac phuong phdp phdn tich: Xac dinh dinh lugng
theo TCVN 1270:2017; Xac dinh d hat nuéc -
Phuong phap Cobb theo TCVN 6726 : 2007 (ISO 535 :
1991); Xac dinh do am - Phwong phap séy kho6 theo
TCVN 1867 : 2001 dugc do tai Phong thi nghiém K¥
thuat Hoa hoc, Truong Pai hoc Thiy loi.

Xac dinh d6 bén kéo va chi sé do bén kéo theo TCVN
1862-2-2010; X4c dinh d bén x¢ va chi s6 do bén xé
theo TCVN 3229:2015 duogc do tai Trung tdm Phan tich
va kiém dinh, Vién Cong nghiép Gidy va Xenluylo.

MBOi thi nghiém do duogc ldp lai 03 lan l?iy Kkét qua
trung binh. Tong s6 105 mau.

Phuong phap dénh gia chit lugng san pham vé dinh
luong, d6 hat nudc, do am, do bén kéo va chi s6 do bén
kéo, do bén xé va chi s6 do6 bén xé theo TCVN
7063:2002 cap B ap dung cho cac loai gidy dugc sir
dung dé bao goi bén ngoai cic san pham khac.

Xir Iy 56 liéu: Cac s liéu thi nghiém duoc xir 1y trén
phin mém excel dé tinh gi4 tri trung binh va d¢ 1éch chuan.

3. KET QUA VA THAO LUAN

3.1. Pinh lugng gidy

Két qua khao sat dinh luong gidy thu duoc nhu sau:
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Bang 2. Két qua khio sat dinh lrgng gidy

Vé lac (%) Rom (%) Ba mia (%) Pinh llr((;’gr;ﬁ I:ll;l)mg binh TCVNc‘;0p6]§.2002
0 100 0 319,33+15,01
0 100 128,00+5,57
80 10 203,33+0,58
70 20 81,33+1,15
10 60 30 75,00£12,12
50 40 98,67+0,58
40 50 105,00+8,66
30 60 217,33£11,55
80 0 92,33+4,51 45-125
70 10 92,67+9,29
60 20 112,00+13,08
20 50 30 107,00+2,65
40 40 101,00+4,36
30 50 106,33+15,31
20 60 107,00+12,17
25 75 0 101,00+6,08
70 5 98,33+6,43

Hinh 1. Cdc san pham gidy 10% v lac (trdi), 20% vo lac (giita), 25% vé lac (phai)

C6 duy nhat 4 CT véi ti 1& rom 100%, bd mia
100%, vo lac — rom - ba mia theo ti 1€ % 10-80-10 va
10-30-60 déu c6 dinh lugng 16n, khong dat TCVN
7063:2002 cip B. DPinh lugng gidy anh huong dén
kha niang chiu lyc va bao vé hang hoa, gidy co dinh
lugng cao thudong duge ding dé goi cac san pham
ning, sac nhon hodc d& vd. Glay dinh lugng thip phu
hop cho hang hoéa nhe hodc can d0 mém déo. Dinh
luong cua giay anh hudng rat 16n dén do cung va do
bén cua gidy. Su khac biét gitra cac mau 13 do tiy
thudc vao lugng bot glay dugc st dung khi lam giay.
Mit khac, lién quan dén chi phi sin xuit va véan

chuyén, gidy ning hon thudng tén chi phi cao hon dé
san xuit va van chuyén.

Dua vao két qua dinh Ivong so sanh véi TCVN
7063:2002 cho thiy c6 13 cong thirc (CT) ti 1& vo lac —
rom — ba mia theo %: 10-70-20; 10-60-30; 10-50-40;
10-40-50; 20-80-0; 20-70-10; 20-60-20; 20-50-30; 20-
40-40; 20-30-50; 20-20-60; 25-75-0; 20-70-5 dat tiéu
chuén 7063:2002 vé ca"ip B. Céac CT nay duogc lya chon
cho cac thi nghiém tiép theo.

3.2. P§ hit nude

Céc thi nghiém vé d6 hut nude duge thé hién trong
bang duai day:

Bang 3. Két qua khao sat dd hat nuéc

Vé lac (%) Rom (%) Ba mia (%) D§ hit nuéc (g/mz) TCVN 7063:2002
70 20 34,56+2,12
10 60 30 31,25+1,23
50 40 23,50+0,78 < 2
40 50 27,75£1,09 <30 ¢m
20 80 0 55,2542 .34
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Vé lac (%) Rom (%) Ba mia (%) Do hut nuwéc (g/mz) TCVN 7063:2002
70 10 62,25+1,96
60 20 37,75+£2,15
50 30 29,50+0,37
40 40 43,50+2,07
30 50 51,00+1,12
20 60 71,00+2,67
25 75 0 30,25+1,67
70 5 45,75+1,15

Do hut nudce 1a chi tiéu quan trong dac trung cho
kha nang tham nuéc cua gidy, phan anh mic do
khang 4m cua gidy bao goi. G1ay c6 do hut nudc
thip thé hién kha ning khang am cao, gitip bao vé
hang héa hi¢u qua hon, bao vé hang héa khong bi
hong do hoi nuéc, dac biét quan trong voi thuc
pham, dién tir hoic hang d& mdc. Gidy c6 do hut
nude cao dé bi mém, lam giam dang ké do bén co 1y,
lam giam d¢ bén kéo, d& rach nén khong phu hop
cho bao goi hang héa trong qua trinh van chuyén.
Céc két qua cho thiy cac CT vo lac — rom — bi mia
theo cac ti 1€ %: 10-50-40; 10-40-50; 20-50-30 dat
TCVN 7063:2002 cip B vé tiéu chuan d6 hat nudc.

Bang 4. Két qua khio sat do am

Sau khi thi nghiém 13 CT da lya chon dugc tong 6
03 CT dé thuc hién thi nghiém vé do am.

3.3. Py 4m

D6 4m anh huong dén tinh co hoc, kich thudc va
kha ning bao vé hang hoa ciia gidy goi. Gidy qua am s&
mém, do bén kém, dé rach hodc bi nhin. Giéy co do
am thip c6 thé tro nén gion va dé giy trong qua trinh
str dung. Gidy c6 do a am phu hop giup chong tham nhe,
bao v¢ hang khoi hoi a am tir moi trudng. DO am khong
phi hop c6 thé lam mdc hang hoa, nhat 1a véi thyuc
phdm hozc san phim d& hu hong,

Cac két qua phan tich d6 4m duoc biéu thi trong
bang sau:

o
A

Vo lac (%) Rom (%) | Ba mia (%) Do Am (%) TCVN 7063:2002
1 50 40 5,13+0,15
40 50 2,8120,26 742
20 50 30 5,52+0,43

Theo TCVN 7063:2002, d6 am quy dinh cho gidy
bao goi hang hoa tir 5 — 9%. Tir két qua trong bang cho
thay chi c6 2 CT v lac — rom — bd mia theo céc ti 1¢
%: 10-50-40; 20-50-30 dat TC, do d6 hai CT trén dugc
lya chon cho céc thi nghiém tiép theo.

3.4. D) bén kéo va do bén xé

Do bén kéo cua gidy bao goi hang hoa 1a mot trong
cac déc tinh co ly quan trong, ddc trung cho kha ning
chiu lue khi bi kéo cang trude khi bi dut. Gidy c6 do
bén kéo cao s& chong chiu tot khi bi kéo, giat, hay va
dép trong qua trinh dong goi, van chuyén va bbc da.
Do bén kéo thé hién mic d6 bén vitng cua glay khi st
dung dé goi hang hoa ning hodc co goc canh. P9 bén

kéo cao chimng t6 lién két soi tot, gidy co ciu tric chit
ché va dugc san xuat voi nguyén liéu chit lugng. Gidy
c6 do bén kéo tot gitip bao bi khong bi rach trong qua
trinh van chuyén, tir 46 dam bao hang hoa bén trong
duogc bao vé an toan.

Gidy c6 do bén xé cao s& kho bi rach trong qua
trinh dong goi, van chuyén, xép do, dic biét khi
bao goi cac vat co canh sic hodc goc nhon. Bao bi
str dung glay bén xé s& it bi hu hong trong diéu
kién thyc té, gitp giam thiéu rai ro va ton that hang
hoa. Trong céac day chuyén déng goi tu dong, giay
yeu dé bi rach khi kéo qua miy nén can giay co do
bén xé cao.

Bang 5. Két qua khao sat do bén kéo va do bén xé

o TCVN
Volae | (7| BAmia | DO bén kéo (31‘ Sl‘(’,d‘-’ 7(36221;02 P bén xé| Chi s6 do bén xé | TCVN 7063:2002|  7063:2002
@) [N @) | kef1smm)| oo Do (mN) | (mN.m%g) Pobénxé  |Chisd dobén xé
(N.m/g) Do ben kéo A
theo chiéu doc
10 50 40 0,81 5,54 - 815 73
. . ’ >400-1 N| > apB
20 | 50 | 30 1,15 6,75 - 947 98 =400~ 1000mN| - =86 cip

Tir két qua phan tich cho thay ti 16 vo lac 20%, rom glay bao goi phd thong. Phu pham nong nghiép cho do
50% va ba mia 30% dat chi s6 chat lugng vé cép B cho
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bén xé va do bén kéo cao, ching han cdy vimg,
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karkadeh, okra cho ham lwong a-cellulose (37-46 %),
lignin (19-21 %) va cho hiéu suat, chi s6 kappa, d6 bén
kéo, do bén xé, do tr'fmg kha cao (Saeed, H. A. M. va
cs. 2017a). Saeed va cs. (2017b) tao gidy tir rom dai
mach, bd mia va hdn hop dai mach, bd mia theo ti 1¢
50:50 vé& khdi lugng cho thdy bi mia tao gidy co do
bén kéo 56,7N.m/g va chi sd x¢ 3,48 mN.m?/g cao
nhét trong cac cong thirc phu hop cho tng dung trong
boc goi hang hoa. Sharma va cs. (2018) da tan dung
phin phy pham con lai sau khi chung cat tinh dau cua
cay Cymbopogon winterianus (citronella grass) va sur
dung phuong phap ban hoa daé san xuat gidy tha cong
cho d6 bén kéo 31.5 Nm/g, chi s6 xé 5.02 mN.m*g, so
véi cac phuong phap khac.

So véi nghién ciru cia Xiaoqing Cao va cs. (2024)
str dung nguyén li€u tho tir phan bo kho, rom ra va vun
mang nhua dé tao 16p phu giéy soi tu nhién géc soi
bang phuong phép Rapid-Kothen. Do bén kéo va do
bén xé cua 16p phu gidy lan luot 1a 1,87 kN/m (2,86
kgf/15 mm) va 19,91 N. Dé ting cudong kha ning thich
g ctia 16p phu gidy soi trong moi truong am udt, bé
mat cua 16p phu da duge xur ly bang keo alkyl ketene
dimer (AKD). Lép phu glay soi phtt AKD thé hién cac
dac tinh ky nuée, co do bén kéo va do bén xé tang lén
lan lugt 1a 2,13 kN/m (3,26 kgf/15 mm) va 16,43 N.
Nhu vay co thé thay san phim gidy cta nghién ciru nay

TAI LIEU THAM KHAO

c6 do bén kéo 1on hon, con dd bén xé thép hon do
nghién ctru ciia Xiaoqing Cao va cs. (2024) st dung ca
mang nhua.

So voi cac nghién ctru cia Roman-Gutiérrez, A.D. va
cs. (2022) lam gidy thu cong thu dugc tir cac chat thai
rom ra. Céc tinh chat vat Iy va co hoc clia cac to gidy thu
duoc cho thiy trong lwong co ban (66-96 g/m?), do day
(19 mm), do bén xé (68,9 Pa twong duong 1309 mN), chi
s0 x¢ (0,81-1,35 Pa.m2/g tuong duong 1350 mN.m2/g)
cho thiy d bén xé va chi sb xé khé cao.

4. KET LUAN

Nghién ctru da chirng minh tiém ning sir dung cac
loai phu pham nong nghiép nhu vo lac, rom va ba mia
trong san xuat gidy bao goi hang hoa phd thong. Qua
khao sat 17 cong thirc phoi tron khac nhau, két qua cho
thay cong thirc sir dung 50% rom, 30% ba mia va 20%
vo lac (tinh theo khdi lugng) cho chat lugng gidy tot
nhét. Mau gidy nay dat cac tiéu chuan k¥ thuat theo cap
B cia TCVN 7063:2002, bao gom: dinh luong 107
g/m?2, d6 hat nuéc < 30 g/m?, d6 am 5,52%, do bén xé
947 mN va chi s6 do bén x¢é 9,8 mN. ml/g Nhing két
qud nay khang dinh tinh kha thi cua viée tan dung phy
pham nong nghiép dé san xuit gidy bao 01, gop phan
giam thiéu cht thai nong nghlep, phat trién vat li€u
bao goi thin thién véi moéi truong va giam thiéu sir
dung bao bi nhya trong logistics.
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Abstract:
STUDY TO PRODUCT PACKAGING PAPER FROM AGRICULTURAL
BY-PRODUCTS TO REDUCE PLASTIC WASTE POLLUTION

In response to the alarming plastic pollution in Vietnam, this study investigates the production of common
packaging paper from agricultural by-products, with the aim of replacing plastic packaging and thereby reducing
plastic waste. The agricultural residues selected for papermaking include peanut shells, rice straw, and
sugarcane bagasse. A total of 17 paper formulations were tested, including FI1-100% rice straw; F2-100%
sugarcane bagasse; F3-10% peanut shells with rice straw and bagasse in 06 different ratios; F4-20% peanut
shells with rice straw and bagasse in 07 different ratios; F5-25% peanut shells with rice straw and bagasse in 02
ratios (all ratios by weight). The results show that the formulation containing 50% rice straw, 30% sugarcane
bagasse, and 20% peanut shells produced the best-quality packaging paper, meeting grade B requirements of
TCVN 7063:2002 standard for wrapping paper. The paper achieved a basis weight of 107 g/m? water absorption
< 30 g/m? moisture content of 5.52%, tear resistance of 947 mN, and a tear index of 9.8 mN.m?/g. This study
demonstrates that utilizing agricultural by-products for packaging paper production is a necessary and
sustainable alternative to plastic, contributing to the reduction of plastic waste.

Keywords: Agricultural by-products, purpose packaging paper, plastic waste, peanut shells, sugarcane bagasse.
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