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TOM TAT

Rdc thai nhwa khé phan hity dang la moi de doa nghiém trong ddi véi méi truong va sirc
khée con nguoi. Rom ra, mot phu pham néng nghiép phé bién, cé thé dwoc sir dung nhw mot gidi
phap thay thé nhwa tiém ndng nho vao tinh san cé, gid thanh thap va kha nang phdn hiy sinh hoc.
Bai bdo nay trinh bay qud trinh nghién civu, thiét ké va ché tao may nghién trén rom ra dé chuyén
doi thanh nguyén liéu san xudt do gia dung than thién véi méi truong. Két qud nghién cieu da xdy
dung mé hinh 3D, thiét ké may, thir nghiém va déanh gid chdt rong san pham dau ra, gép phan giam
thiéu rdc thdi nhwa va ting gid tri kinh té cho phy pham néng nghiép.

T khoa: Tdi ché rom ra; Mdy nghién trén; Po gia dung bén viing; Phu phiam néng nghiép.
ABSTRACT

Non-degradable plastic waste is a serious threat to the environment and human health.
Straw, a common agricultural by-product, can be used as a potential plastic alternative due to its
availability, low cost and biodegradability. This paper presents the process of researching, designing
and manufacturing a straw mixer to convert it into raw materials for producing environmentally
friendly household items. The research results have built a 3D model, designed the machine,
tested and evaluated the quality of the output product, contributing to reducing plastic waste and
increasing the economic value of agricultural by-products.
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1. PAT VAN PE

Réc thai nhya kho phan hiay dang tré
thanh mot trong nhitng thach thtrc 16n nhat d6i
v6i moi truong toan cau [1, 2]. Voi thoi gian
phén huy kéo dai hang trdm ndm, nhya khong
chi 1am 6 nhiém dat, nwéc ma con anh huong
tiéu cuc dén hé sinh thai va sirc khoe con nguoi.
Viéc tim kiém céc giai phap thay thé nhya bang
cac nguyén li¢u than thién véi moéi truong la
yéu cau cip thiét nham giam thiéu tic dong xau
dén mai truong song.

Rom ra, mot phy phidm nong nghiép
pho bién tai cac qubc gia ndng nghiép nhu Viét
Nam, thuong bi bo phi hodc xur 1y khong hi¢u
quéa nhu dbt chay tryc tiép, gdy 6 nhiém khong
khi. Thanh phan ctia rom ra bao gém Cellulose
(30-50%), Hemicellulose (20-30%), Lignin
(10-20%) va khoang chat [3, 4]. Cellulose
1a thanh phan chinh, tao cdu trac cimg cap,
Hemicellulose hd trg cdu triic va tinh linh hoat
va Lignin tao d6 bén va kha ning chéng phan
huy sinh hoc. Rom ra, dugc thu truc tiép tur
ddng rudng, c6 thé c6 mat do tir 13 dén 18 kg/
m3 chit khé (dm) [5]. Rom ra cat nho, c6 chiéu
dai tir 2 dén 10 mm [6], c6 thé c6 mat do tir 50
dén 120 kg/m3 [7], tuy thudc vao thiét bi duoc
su dung.

Rom ra c6 tiém nang 16n dé tré thanh
nguyén lidu san xuét cac san pham than thién
v6i moi trudng nho tinh sin co, gia thanh thap
va kha ning tai ché [8]. Tuy nhién, viéc chuyén
d6i rom ra tir trang thai tho thanh nguyén li¢u
c6 thé tmg dung trong san xuat do gia dung doi
hoi cac giai phap cong nghé tdi wu, dac biét 1a
cong nghé nghién va tron két hop voi cac phu
gia dé tao ra vat lidu co tinh chit co Iy phu hop.

Hién nay, mdc du da c6 mot so nghién
ctru va ung dung lién quan dén vi¢e tai ché rom
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ra, nhung phan 16n vin & quy mé nho, chua
dong bo va chua duogc phat trién thanh cac giai
phap k¥ thut hoan chinh dé san xut trén quy
mo cong nghlep [9]. Do @6, viéc nghlen clru va
thiét ké ché tao mot thiét bi nghién tron rom ra
c6 kha ning chuyén d6i rom ra thanh nguyén
liéu than thién v6i moi truong thay thé nhya la
can thiét va co y nghia thuc tién cao.

Bai bdo nay tap trung vao nghién cuu,
thiét ké va ché tao may nghlen tron rom ra két
hop v&i cac chat phu gia, nhim tao ra nguyén
lidu c6 tiém ning ung dung trong san xudt db
gia dung than thién véi moi truong. Két qua
ctia nghién ctru khong chi gop phan giam thiéu
6 nhidm nhya ma con nang cao gia tri kinh té
cho phu pham néng nghiép, dong gop vao xu
hudng phat trién bén viing.

2. XAY DUNG MO HINH 3D VA CHE
TAO HE THONG MAY NGHIEN TRON
ROM RA

2.1. Xay dung mo hinh 3D

Hinh 1. M6 hinh 3D hé thong mdy nghién tron
romra

Hién nay, trén thi truong da ban mot s6

loai may bam rom ra. Tuy nhién, nhiing thiét bi &
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nay dugc ché tao nham phuc vu cac muc dich
nhu bam rom ra dé trc“mg nam hodc lam thire an
cho gia xtc nén thuong khong tao ra bot rom
ra co kich thudc nhé dudi 1 mm. Can cir vao
dac tinh cua rom ra, voi muc dich nghién rom
ra thanh bot dé tron vai chat phu gia lam thanh
nguyén liéu lam dd gia dung than thién voi moi
truong thay thé san pham nhua khé phan huy
chung t6i dd xay dung mo hinh 3D hé thng
nghién tron rom ra nhu Hinh 1.

Hé théng may ché bién rom ra thanh
nguyén liéu 1am dd gia dung than thién véi moi
truong thay thé san pham nhwa kho phan hiy
bao gébm: May bam, may nghién, thiét bi loc
tach bot rom ra va may tron bot rom ra voi chét
phu gia. Ngoai ra, dé hé théng su dung mot
béng tai dé cung cip rom kho vao may bam.

May bam rom ra dung dao kép két két
hop voi quat thoi dé day rom ra sau khi bam
sang may nghién théng qua mot duong dng dan
(Hinh 2). May nghién c6 ciu tao dao bua két
hop véi1 mat sang dé cho ra bot rom ra c6 kich
thudce 0.1-0.3mm (Hinh 3).

Hinh 2. M6 hinh 3D may bam rom ra

Hinh 3. Cdu tao mdy nghién

Rom ra sau khi duoc nghién thanh bot
tai may nghién s& dugc thoi qua thiét bi loc va
tach bot rom. Bt rom ra sau d6 dugc dua sang
may tron dé tron voi chat phu gia theo mot ti 18
nhat dinh (Hinh 4). Hon hop bot rom ra va chat
phu gia s& duoc di ép thanh nhirng san pham do
gia dung than thién voi méi truong thay thé san
pham nhya kho phan huy hién nay.

Hinh 4. May tron bot rom ra voi chdtphu gia

Sau khi hoan thi¢n xay dung mé hinh
3D, ching t6i da tién hanh ché tao, cai tién va
van hanh hé thong. Két qua hinh anh san pham
sau khi ché tao va san phém bot rom ra sau khi
nghién duoc trinh bay dudi day.
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2.2. Ché tao va van hanh hé thong may
nghién trén rom ra

Trén Hinh 5 dén Hinh 8 trinh bay hinh
anh cac thiét bi sau khi duoc ché tao.

Hinh 7. Hinh anh thiét bi loc tach bot rom ra va
may tron rom raq sau khi ché tao

Hinh 6. Hinh anh bang tdi va may bam sau khi
ché tao

Hinh 8. Hinh anh hé thong mdy nghién tron rom
ra sau khi ché tao

Trén Bang 1 trinh bay cdc théng sé co ban ciia cdc thiét bi trong hé thong.

Théng sb Kich thwéc Théng s6 Kich thwée
May bam May tron

Chiéu cao 1036 mm Chiéu cao 780 mm

Chiéu rong 600 mm Chiéu rong 320 mm

Chiéu dai 600 mm Chiéu dai 320 mm
Loai dong co dién 3 pha Loai dong co dién 3 pha
Cong suat dong co dién 7,5 kW Cong suat dong co dién 1 kW
S6 vong quay dong co dién 1450 v/p S0 vong g‘:gr}; dong co 90 v/p
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May nghién Thiét bi tach loc bt rom ra
Puong kich ngoai 450 mm Chiéu cao toan bd 897 mm
Chiéu rong 170 mm Chiéu cao than 600 mm
Chiéu dai 805 mm Chiéu cao dng thoat khi 100 mm
Loai dong co dién 3 pha Puong kinh ngoai 300 mm
Cong suat dong co dién 2 kW
Sb vong quay dong co dién 1450 v/p

3. PANH GIA SAN PHAM THU PUQC
3.1. P4anh gia quA trinh van hanh cia hé théng

Qua qua trinh van hanh hé thong may
nghién rom ra, chiung t6i thiy rang hé thong
lam viéc 6n dinh trong subt thoi gian van hanh,
khong bi dimg dot ngodt. Cong suat nghién cia
hé¢ thong 1a 50kg/h. Khong phat hién thay su
rung dong qua muc ¢ cac bo phan. Nhiét do tai
céc 0 d& nam trong gidi han cho phép. Khong
phat sinh bui trong qué trinh van hanh do hé
théng co trang bi thiét bi loc tach bot rom ra.
Tiéng On phat sinh trong qué trinh van hanh hé
thdng nam trong gidi han cho phép. Trong qua
trinh van hanh khong yéu cau can nhiéu cong
nhan van hanh.

3.2. Danh gia b6t rom ra thu dwogc

Trén Hinh 8 trinh bay hinh anh bt rom
ra thu duoc sau khi van hanh hé théng.

Hinh 8. Hinh dnh bot rom ra thu dwoc

Két qua thu dugc cho thiy bot rom thu
dugc nho min, ¢6 thudce 0,1 — 0,3 mm, dép Gng
yéu cau k¥ thuat. Sau khi tron véi chat phu gia
v6i ty 1¢ nhat dinh c6 thé 1am nguyén ligu dé
lam d6 gia dung than thién voi méi truong thay
thé san phém nhya khé phan huy. Bot rom ra va
chét phu gia sau khi tron bang may tron c6 do
déng déu cao, khong bi von cuc.

4. KET LUAN

Qua qua trinh van hanh, hé théng may
nghién rom ra cho thiy hiéu qua va do on dinh
cao. Hé théng hoat dong lién tuc voi cong sut
50kg/h ma khong gdp hién tugong diung dot
ngdt, rung dong qui muc hay ting nhiét bat
thuong tai cac 6 d5. Nho duoc trang bi thiét
bi loc tach bot rom ra, hé théng khong phat
sinh bui, ddm bdo mdi truong lam vi¢e sach s€.
Tiéng dn trong gidi han cho phép va yéu cau it
nhan cong van hanh, gop phan tiét kiém chi phi
lao dong.

Bot rom ra thu duoc c6 kich thudce déng
déu, dat yéu cau ky thuat va phu hop dé s dung
lam nguyén liéu ché bién dd gia dung than thién
v6i moi truong, thay thé cac san phim nhya
kho phéan hity. Nhimng két qua nay khang dinh
hé thdng 1a giai phap hiéu qua, bén viing cho
viéc tan dung phu pham néng nghiép.

Trong thoi gian tdi, ching toi s€ nghién
ctru tich hop hé thong ty dong dé diéu khién
qua trinh cap nguyén liéu va tron dé tang hi¢u
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suat van hanh nang cao chat lugng san pham
thu duogc. %
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