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GREEN EDUCATION MODEL: MANAGEMENT AND VALORIZATION OF WASTE COOKING OIL INTO USEFUL PRODUCTS
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Tém tit: Nghién ciru nay . dé xudt mé hinh quan Iy khép kin doi véi dau an thai (Waste Cooking Oil —
WCO) trong dao tao nghe bép, dwa trén tiép cin nghzen cieu hanh dong két hop phan tich chi phi — loi
ich. Trén co so tham chleu cdc c¢ong bo khoa hoc vé tinh kha thi ky thudt ciia nén sinh hoc tie WCO, nhém
tdc gia xay du’ng va trién khai Quy trinh vin hanh chudn (SOP) nham chudn héa hoat dong thu gom, lieu
trit va tdi ché dau thai trong méi trueong si pham Két qua cho thdy mo hinh giiip kiém soat hiéu qua dong
wCo phat smh gidam nguy co tdc nghén hé thong thodt nuée va tiét kiém khoang 85-88% chi phi so voi
san pham nen sinh hoc thiwong mai. Bén canh hiéu qua kinh té, mé hinh gép phan hinh thanh nhén thirc
vé kinh té tuan hoan va trach nhiém méi truong cho nguwoi hoc.

Tir khéa: gico duc nghé nghiép xanh; dau an thai; SOP; kinh té tuan hoan; phdn tich chi phi - loi ich.

Abstract: This study proposes a closed-loop management model for waste cooking oil (WCO) in culinary
vocational training institutions. Using an action research approach combined with cost—benefit analysis,
the study establishes Standard Operating Procedures (SOPs) to institutionalize WCO collection and
recycling practices. Based on scientific references regarding the feasibility of WCO-based bio-candles,
the model demonstrates both technical and economic viability. Results indicate a cost reduction of
approximately 85-88% compared to commercial plant-based candles, while mitigating drainage blockage
risks. The model also contributes to integrating circular economy principles into vocational education.

Keywords: greening TVET: waste cooking oil; SOP; circular economy,; cost—benefit analysis.

1. Dit van dé

Trong bdi canh toan cau dang hudng tdi phat trién
bén viing va giam thiéu tic dong moi truong, Gido
duc xanh (GDX) ngay cang dugc xem la mot dinh
hudng quan trong trong hé thdng, dic biét ddi véi
linh vuc gido duc nghe nghlep (GDNN). Khong chi
tap trung vao truyén dat kién thtrc va k¥ nang chuyén
mon, cac co so dao tao nghé con c6 trach nhiém tich
hop cac yéu t6 moi truong, kinh té va xi hoi vao
qua trinh dao tao nham hinh thanh tu duy phat trién
bén vimg cho ngudi hoc. Theo UNESCO-UNEVOC,
xanh héa GDNN khong chi dung lai ¢ viéc cap nhat
ndi dung chuong trinh giang day, ma con doi hoi cac
co s& dio tao phai tich hop cac nguyén tic quan ly
moi truong vao hoat dong van hanh cta nha truong,
bao gdm quan 1y niang luong, s dung tai nguyén
hiéu qua va kiém soat cac dong chit thai phat sinh
trong qua trinh dao tao va thyc hanh. Viéc quan ly tbt
cac dong chat thai khong chi gop phan giam thiéu 6
nhiém méi truong ma con tao ra moi trudng hoc tap
thuc tién, giup sinh vién (SV) hiéu rd hon vé trach
nhiém nghé nghiép trong bbi canh phat trién bén
ving.

Nhiéu nghién ctru di chi ra rang diu md thuc
pham 12 mot trong nhimg nguyén nhan quan trong
gdy tic ngh&n hé thong thoat nudc do thi. Khi dau
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m& di vao hé thdng cong, ching co thé két hop vai
cac ion kim loai nhu Ca** hodac Mg?* trong nudc thai
dé hinh thanh cac hop chit dang xa phong khong tan.
Céc hop chit nay cung véi cac loai réc thai khac nhu
giéy, toc hodc can hitu co sé tich tu dan theo thoi
gian, tao thanh cac khéi két tu 16n trong hé théng
cong thoat nudc, thuong duge goi 1a “fatbergs”.
Wallace va cong su da chi ra ré“lng chét béo, dau va
md (FOG — fats, oils and grease) 1a mot trong nhiing
nguyén nhan chinh gay ra hi¢n twong hinh thanh cac
khéi fatberg trong hé théng cdng d6 thi, dan dén tic
nghén dong chdy, giam hi¢u qua van hanh cua h¢
thdng xir 1y nudc thai va 1am gia tang chi phi bao tri,
vé sinh duong 6ng...

Bén canh nhiing tac dong tiéu cuc ddi voi moi
truong va hé théng ha ting, viéc xem WCO don
thuan 12 mot loai chit thai can loai bo cling d@)ng
nghia voi viée bo 16 nhiing co hgi GD quan trong
trong dao tao nghé. Trén thyc té, dau an di qua su
dung van chtra nhiéu hop chat hitu co co thé duoc
tan dung lam nguyén lidu cho cac san pham tai ché
hodc téi st dung, chéng han nhu san xuit biodiesel,
xa phong hodc nén sinh hoc. Viée tich hop céc hoat
dong tai ché WCO vao qua trinh dao tao khong chi
gop phan giam thiéu lugng chat thai phat sinh ma
con gitip SV hiéu rd hon vé gia tri cta tai nguyén
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thir cp, tir d6 hinh thanh tu duy kinh té tuan hoan va
trach nhi¢m moi truong trong hoat dong nghé nghi¢p
tuong lai.

Xuét phat tor nhitng van dé thuc tién néu trén,
nghién ctru nay dugc thuc hién nhim dé xuét va danh
gi4a mot mo hinh quan 1y dau an thai trong co s¢ dao
tao nghé theo hudng tiép can bén viing.

2. N¢i dung nghién ctru

2.1. Co ché hinh thanh tic nghén dwong éng do
ddu an thai

Déu 4n thai chura triglyceride va cac axit béo tu do
(Free Fatty Acids — FFA) hinh thanh trong qua trinh
chién ran ¢ nhiét do cao. Khi di vao hé théng thoat
nuéc, cac FFA c6 thé phan tng véi ion canxi (Ca?")
trong nudc thai hodc bé tong dé tao thanh mudi canxi
khong tan. Trong mdi truong nudc thai va vat liu bé
tong duong dng thuong ton tai ion canxi (Ca?*), phan
ung véi FFA theo phuong trinh:

Theo He va cong su, cac mubi ndy dong vai trd
nhur mot “khung két dinh”, giir lai rac thai rin va vat
lidu xo soi, tao thanh cac khdi két tu m& (fatbergs) c6
céu trac rin chic va kho phan hay. Wallace va cong
su ciing ghi nhan day 1a mét trong nhiing nguyén
nhan chinh gay tic nghén hé théng cong do thi.

2.2. Co s6 khoa hoc cuia gidi phap tdi ché

2.2.1. Lua chon phuong an theo MCDA

Arellano va cong su (2024) da st dung phuong
phap Panh gi4 da tiéu chi (MCDA) dé so sanh ba
huéng tai ché WCO: biodiesel, biosurfactant va san
pham quy mo nhé nhu xa phong hodc nén. Két qua
cho thay 601 voi quy mo nhd hodc moi truong GD,
san xuit nén Va xa phong dat diém cao hon vé tiéu
chi an toan, von dau tu va kha nang trién khai.

2.2.2. Tinh kha thi ky thudt

Wardana va cong sy (2025) chung minh rang nén
san xuat tir WCO két hop V0’1 tac nhan dong ran co
d6 cimg va thoi gian chay 6n dinh, mau sic sang hon
50 v&i nén tai ché tir dau nhét thai.

Navas va cong su (2020) ciing cho thdy viéc bd
sung axit stearic giup cai thién cdu trac tinh thé va
tang nhiét d6 nong chay cua san phim. Dya trén cic
bﬁng ching nay, viéc lya chon nén sinh hoc 1am giai
phap tai ché trong méi truong su pham duoc xem 1a
phu hop va an toan.

2.2.3. Gido duc nghé nghiép xanh va Kinh té tuan
hoan

GDNN xanh nhidn manh viéc chuyén ddi cac
dong chit thai phat sinh trong dao tao thanh cong cu
GD. Tiép can kinh té tudn hoan cho phép nha truong
xem WCO la ta1 nguyén thir cip, tir d6 thiét ké cac
bai hoc thyc té gitip SV hiéu 16 gia tri ciia viée “khép
kin vong doi san pham”.

2.3. Phuwong phdp nghién ciru
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Nghién ciru dugce trién khai theo PP nghién ctru
hanh dong (Action Research) nham thay doi va cai
thién thoi quen xtr 1y ddu an thai ciia SV nganh Ché
bién mén an, dong thoi hoan thién co ché quan 1y noi
bo tai co s& dao tao.

Dbi tugng nghién ciru 1a quy trinh phét sinh va
xtr Iy WCO trong cac budi thyc hanh tai Phong thuc
hanh ctua nganh.

Céc budc thuc hién bao gém: (1) Xy dung va
ban hanh b Quy trinh van hanh chuan (SOP) ddi
v6i viée thu gom, luu trlt va phan loai WCO trong
phong thyc hanh. (2) Trién khai mo hinh tai ché &
quy mo gido duc, st dung cong thirc ky thuat tham
chiéu tir cac tai liéu khoa hoc nhim dam bao tinh an
toan va kha thi. (3) Thyc hi¢n phan tich chi phi - lgi
ich (Cost—Benefit Analysis - CBA) dua trén chi phi
thuc té tai co so, bao gém chi phi nguyén li¢u, vat
tu, ndng lugng va so sdnh véi gia thi truong cua san
pham nén sinh hoc twong dwong.

Phan tich kinh t& dugc thuc hién theo huoéng
so sanh truc tiép (direct cost comparison) giita chi
phi san xuat ndi bo va gia ban 1¢ trung binh trén thi
truong tai cung thoi diém khao sat.

2.4. Mé hinh qudén Iy va tdi ché wco

2.4.1. Thiét ldp Quy trinh vin hanh chudn (SOP)

SOP dugc thiét ké nham chuyén hanh vi ty phat
thanh hanh vi duoc chuin héa va c6 trach nhiém giai
trinh.

Buwéc 1: Thu gom va so ché

SV loc dau bang ray inox ngay sau khi két thuc
ca thuc hanh; Muc ti€u: loai bo hoan toan can chay
va tap cht ran.

Buworc 2: Luu trir va truy xudt

WCO duoc luu trong can HDPE ¢ nép kin; Moi
can gin nhan ghi rd: ngay, 16p, hoc phan; Viéc truy
xudt ngudn gitip ning cao tinh ky lut va trach nhiém
ca nhan.

Buwo'c 3: Phan loai

Dua trén thang mau cam quan: Vang/nau nhat —
tai ché nén; Pen, mui khét manh — chuyén xu ly
chuyén biét.

2.4.2. Ung dung gidi phdp ky thudt

Mb hinh ap dung ty 1& phdi tron 1:1 (WCO: axit
stearic theo khdi lwong) dua trén tai liéu tham chiéu
(Hinh 2).

Quy trinh thuc hién: Gia nhiét hon hop dén
khoang 70°C; B6 sung tinh dau thién nhién; D6
khuon va dé nguoi ty nhién

San phém thu duge c6 bé mat 6n dinh, mau tre’ing
nga va chay twong déi déu, phu hop sir dung trong
moi truong 16p hoc hoadc sy kién ndi bo.

Hinh 2. So' db quy trinh tdi ché Dau an thdi thanh
Nén sinh hoc
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5 Dau an thai (WCO - Waste Cooking Oil)

-

Loc bd can

v

Gia nhiét ~70°C

!

Trén axit stearic
(tile 1:1)

1]

Thém tinh dau

4

2.4.3. Phan tich hiéu qua kinh té

Tdong chi phi san xudt 1 kg nén khoang 40.500
VND. Gia thi truong nén sinh hoc ngudn gdc thuc
vat dao dong khoang 300.000-350.000 VND/kg.
Nhu vay, mirc chénh Iéch chi phi ¢6 thé dat 85-88%,
tiy thoi diém thi truong. Ngoai ra, mé hinh con giup:
Giam chi phi thong tic céng dinh ky; Han ché chi phi
sira chita hé thong thoat nudc. ..

2.4.4. Gia tri gido duc

M0 hinh tao ra tac dong gido duc ro rét: SV dugc
tham gia truc tlep vao quy trinh kinh té tudn hoan;
Nhan thtrc chuyén dich tir “xir 1y chat thai” sang
“ti wu hoa tai nguyén”. Diéu nay phu hop véi dinh
hudng phat trién nang luc nghé nghiép gén vi trach
nhiém moi truong.

2.5. Két qua va thio luin

2.5.1. Két qua

*Két qua trién khai SOP

Sau khi ap dung SOP, toan bg lwong WCO phat
sinh trong cac budi thuc hanh dugc thu gom riéng
biét, khong con tinh trang dd truc tiép xuéng hé
thong thoat nudce. Viée dan nhan truy xuat gitp ning
cao y thtc trach nhiém cuia sinh vién.

*Két qua tai ché nén sinh hoc

San pham nén san xuét theo ty 1 1:1 (WCO: axit
stearic) c6: Mau tréng nga; B& mit tuong dbi 6n dinh;
Chay déu, khong xuat hién khéi den rd rét. Bic diém
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nay phu hop voi cac mo ta trong tai liéu tham khao.

*Két qua phan tich kinh té

Téng chi phi san xuat 1 kg nén khoang 40.500
VND. Gia thi truong san pham twong dwong dao
dong 300.000-350.000 VND/kg.

Muc chénh 1éch chi phi dat khoang 85-88%.
Ngoai ra, md hinh gitp giam chi phi bao tri hé thong
thoat nudc, du chwa dinh luong chi tiét trong nghién
cuu nay.

2.5.2. Thao ludan

Két qua nghién ctru cho thdy mé hinh quan 1y dau
an da qua sur dung (Waste Cooking Oil - WCO) dua
trén quy trinh van hanh chuén (Standard Operating
Procedure — SOP) phu hop v6i dinh hudéng xanh hda
GDNN theo khuyén nghi cia UNESCO-UNEVOC
(2017). Viée xay dung va ap dung SOP da gitip chudn
hoa toan bd quy trinh tir khau thu gom, luu trit dén
xtr Iy WCO trong cac budi thuc hanh ché bién mon
an. Nho d6, hanh vi xir Iy chét thai ciia SV va GV
da chuyén tir trang thai ty phat, thiéu kiém soat sang
hinh thtrc ¢6 t chirc va tudn thi quy dinh 16 rang. ..

Bén canh do, viéc trién khai SOP con tao ra mot
co ché quan 1y minh bach, giup nha trudng dé dang
theo doi lwong WCO phat sinh trong qué trinh thuc
hanh...

So v6i cac phuong an tai ché WCO ¢ quy md
cong nghiép nhu san xuét biodiesel, giai phap tai ché
thanh nén sinh hoc dwgc xem 1a pht hop hon véi
diu kién cia moi truong su pham. Cac quy trinh san
xuét biodiesel thuong doi hoi hoa chét xuc tac manh,
kiém soat phan tmg hoa hoc phirc tap va hé thong
thiét bi chuyén dung, do d6 kho trién khai trong cac
phong thuc hanh thong thuong. Nguoc lai, quy trinh
san xudt nén sinh hoc tir WCO twong dbi don gian,
it sir dung hoa chét nguy hiém va c6 thé thuc hién
an toan dudi sy hudéng dan ciia GV. Nhan dinh nay
trong dong véi danh gia cua Arellano va cong su
(2024), khi céc tac gia cho rang cac mo hinh tai ché
quy mo nhd trong gido duc nén uu tién tinh an toan,
kha nang thuc hién va gia tri gido duc hon la hi€u qua
kinh té thuan tay.

Tir gbe d6 gido duc, mo hinh khong chi giai quyét
van dé ky thuat lién quan dén quan Iy chat thai ma
con mang lai g1a tri su pham dang ké. Thong qua viéc
tham gia truc tiép vao qua trinh thu gom va tai ché
WCO, SV ¢6 co hoi trai nghiém mot chu trinh quan
ly tai nguyén khép kin trong thuc té. Qua trinh nay
gitp ngum hoc hiéu rd hon Ve moi lién hé giira hoat
dong nghé nghiép va cac van dé moéi trudng, tir d6
nang cao ¥ thie trach nhiém ddi véi tai nguyén va hé
sinh thai. Dic biét, khi sinh vién nhén thiy chét thai
¢6 thé dugc chuyén héa thanh san phdm hiru ich, ho
s& dan hinh thanh tu duy sir dung tai nguyén hiéu qua

Journal of educational equipment (February 2026) Issue 347 (1) €# Journal homepage: https://tapchithietbigiaoduc.vn



va giam thiéu lang phi.

3. Két luan

Nghién ctru nay da xay dung va trién khai mo
hinh quan 1y khép kin d6i véi dau an thai (Waste
Cooking Oil - WCO) trong co s dao tao nghé bép
thong qua vi¢e chuén hoa Quy trinh van hanh chuén
(SOP) va tich hop giai phap tai ché vao hoat dong
dao tao thuc hanh.

Két qua nghién ctru cho thiy viéc 4p dung SOP
da gitup kiém soat toan bo dong WCO phét sinh trong
phong thuc hanh, han ché tinh trang x4 thai truc tiép
vao hé théng thoat nudc va giam nguy co hinh thanh
cac khéi két tu md trong dudng dng. Piéu nay khing
dinh vai tro ctia cong cu quan tri ndi bo trong viéc
xanh héa hoat dong van hanh cia co s GDNN.

Vé phuong dién k¥ thuat - kinh té, giai phéap tai
ché WCO thanh nén sinh hoc dua trén co s¢ tham
chiéu cac cong bd khoa hoc qudc té da chimg minh
tinh kha thi trong diéu kién co s& dao tao. Phan tich
chi phi - 1oi ich cho thay chi phi san xuét ndi bo thap
hon dang ké so v6i gid thi truong ctia san pham twong
duong, véi muc tiét kiém woc tinh khoang 85-88%.
Bén canh hiéu qua kinh té tryc tiép, mé hinh con gitip
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giam chi phi bao tri hé théng thoat nudc va ting hiéu
qua st dung tai nguyén.

vé phuong dién GD, mo hinh tao ra mdt khong
gian hoc tap tich hop, trong d6 sinh vién khong chi
thuc hanh k§ ning nghé ma con tham gia vao chu
trinh kinh té tuan hoan thu nho. Viéc trai nghiém truc
tiép qué trinh “phat sinh - thu gom - tai ché - tai sir
dung” gbép phan hinh thanh nhan thirc bén viing va
trach nhi€ém méi truong - nhling nang luc ngay cang
dugc yéu cau trong nganh Du lich - Am thyc.
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NANG LUC SO CUA SINH VIEN NGANH QUAN TRI NHAN LUC.... (iép theo trang 283)

“bao vé thiét bi va dir liéu ca nhan” v6i diém trung
binh cao nhét la 3,53; trong d6 50,4% SV ty danh
gia dat muc “thanh thao” va “rat thanh thao”. Diéu
nay cho thdy phan I6n SV di hinh thanh cac thoi
quen co ban trong bao mét ca nhan, nhu thiét 1ap mat
khéau manh, khoa bao vé thiét bi va canh giac vdi cac
lién két khong rd ngudn gbe. Tuong ty, tiéu chi thi
3 “bao vé thong tin ca nhan va quyén riéng tu” dat
diém trung binh 3,52; ty 1¢ SV dat muc “thanh thao”
tré 1én chiém 50,8%, cao nhét trong cac tiéu chi khao
sat. K&t qua nay cho thdy SV budc dau hinh thanh
nhan thie vé trach nhiém bao vé dit li¢u ca nhan va
quyén riéng tu — yéu té dic biét quan trong ddi véi
SV nganh Quan tri nhan lyc, khi trong tuong lai ho s€
tryc tiép quan 1y cac dir liéu nhan su nhay cam. Tuy
nhién, tiéu chi “bao vé strc khoe thé chét va tinh thin
khi str dung cong nghé s4” (tiéu chi 1) c6 diém trung
binh thap nhét (3,39), véi ty 1& SV dat mtc “thanh
thao” va “rat thanh thao” chi dat 46,8%. Két qua nay
cho thiy du c6 y thirc twong dbi tt vé bao mat thong
tin, SV van gap kho khan trong viéc tu diéu tiét thoi
gian st dung thiét bi sé va kiém soat cac tac dong
tam 1y tir moi truong truc tuyén.

3. Két luan

Nhu vy, c6 thé thiy da sé SV nganh QTNL c¢6
nhén thuc ding vé tim quan trong cua nang luc s0,

¢6 muc do thanh thao tuong ddi tot & cac nang lyc
s6 co ban, dic biét 1a nang lyc an toan khong gian sb
voi diém trung binh dao dong tur 3,39-3,53, cao va
on dinh nhét trong cac nhom nang lyc. Bén canh do,
SV thé hién su nhanh nhay trong st dung cac cong cu
Al, song hiéu biét nén tang vé Al con han ché. Mot
s tiéu chi thyc hanh k¥ thuat va khai thac phan mém
chuyén dung van chua cao. Trong bdi canh chuyén
ddi s6 ngay cang sau rong, viéc phat trién nang luc sd
toan dién tré thanh yéu ciu quan trong gitp SV ning
cao hiéu qua hoc tap va dap ung tot hon yéu cau cia
thi truong lao dong.
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