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Currently, with approximately 1700 students residing in the dormitories of
Halong University, the average daily solid household waste generated at the
dormitories ranges from 630 to 900 kg of Solid Household Waste. The entire
amount of Residential Solid Household Waste. generated by the University
in general and the Residential Solid Household Waste from the student
dormitory in particular has not been classified. Therefore, a Design and
Testing Model for waste classification program at Halong University's
dormitories has been developed and tested to initially assess current status of
solid household waste and the effectiveness of the model and its scalability
throughout the university. This initiative aims to contribute to improving
environmental management and reducing costs associated with waste
collection, transportation, and disposal for the University. The research team
used on-site survey methods, secondary data collection, experimental
methods, and data processing through the Waste classification program
testing model. The coefficients for the generation of organic waste,
recyclable waste, and household waste were 0.093, 0.038, and 0.179,
respectively. These are the basis for Halong University to develop a
university-wide Waste classification program implementation plan and issue
standard guidelines for the Waste classification program implementation
process to be applied across the entire university.
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Ky tic xa

Truong Pai hoc Ha Long

Hién nay, véi sb lwong sinh vién & ki tac x4 cua Truong Pai hoc Ha Long
khoang 1700 sinh vién, lugng rac sinh hoat thai ra trung binh mdi ngay & ki
tic xa tir 630 - 900 kg. Toan bd lugng rac thai sinh hoat cia Nha truong noi
chung va rac thai sinh hoat tir khu ki tuc xa cua sinh vién noi riéng chua dugc
phén loai. Do d6, mé hinh Thiét ké va thir nghiém chwong trinh phan loai rac
tai ky tic xa Truong Pai hoc Ha Long da duogc xay dung va thir nghiém
nhim budc dau danh gia hién trang phat sinh rac thai, tinh hiéu qua cia mé
hinh va kha ning nhan rong trong toan trudng, qua d6 gop phin ning cao
hiéu qua quan ly méi treong va giam chi phi cho coéng tac xur 1y rac thai cua
Nha truong. Nhoém nghién ctu da sir dung cac phuong phéap khéao sat thuc
dia, thu thap sé liéu thir cap, phuong phap thuc nghiém va xir 1y s6 liéu, qua
mb hinh thir nghiém phan loai rac, hé sb phat sinh cac loai rac thai hiru co,
rc thai tai ché va rac thai sinh hoat lan lwot 13 0,093; 0,038 va 0,179. Pay 1a
can cir dé truong Pai hoc Ha Long xay dung ké hoach thuc hién phan loai
réc trong toan truong, ddng thoi ban hanh cac huéng dan vé quy trinh thyc
hién phén loai rac chuan dé ap dung trong toan truong.
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1. Gigi thigu

Hién nay, kinh té tuan hoan 1a xu thé tat yéu trén toan cau, va phén loai rac thai la mgt budc
chuyén dich gop phan phat trién xu thé d6 [1]. Trén thé gi6i c6 nhidu nghién ctu vé sy phan loai
rac thai sinh hoat tai cac ho gia dinh, nghién ctru céc yéu t6 anh hudng dén su phan loai rac [2] -
[4]. Ngoai ra, con ¢6 cac nghién cuu V€ phan loai rac thai tai cac truong dai hoc, cao dang [5],
Cac nghién ciu wng dung tri tué nhan tao va ty dong hoa dé phat trién cac phan mern phan loai
rac thai va thung rac thong minh va sy tiép can khac nhau vé phan loai rac & cac qudc gia, cac
giai phap truyén théng vé phén loai rac thai cling da duoc nghién ctu [6], [7].

Cung vé6i sy phat trién manh m& vé kinh té va qua trinh d9 thi hoa, lugng chat thai ran (CTR)
phat sinh cua Viét Nam co toc do tang khoang 10% mdi nam. Theo Béo céo hién trang moi
truong Qudc gia giai doan 2016-2020, lwong CTR sinh hoat van tiép tuc gia ting trén pham vi ca
nude, trung binh 14 64.658 tin/ngay. Luong CTR sinh hoat wdc tinh & cac d6 thi ting trung binh
10-16%/nam. Trong giai doan 2016-2019, téc d6 thu gom va xir ly CTR sinh hoat d6 thi ting
trung binh 2%/nam, phan 16n chi dugc xtr 1y bang hinh thirc chon lap tho so, viéc phan loai rac
tai ngudn (PLRTN) chua duoc trién khai thuong xuyén, rong rai va khong ddng bd vai hoat dong
thu gom, xt Iy [8]. Cac nghién ctru vé cac yéu té anh huong dén hiéu qua phan loai rac thai sinh
hoat trong truong hoc va viéc xay dung mé hinh phan loai rac dugc thuc hién boi nhidu nhom tac
gia [9] - [11]. Tat ca cac nghién ctru trén déu cho thiy viéc phan loai ric thanh bao nhiéu loai,
nhitng loai nao phu thudc vao muc dich va diéu kién cu thé cua timg dia phuong, ting dia diém.
Céc nghién ciru cling chi ra rang mirc do nhan thic cua timg nguoi o anh huong dang ké dén y
dinh, hanh vi phan loai rdc cua c4 nhan.

Tai Truong Pai hoc Ha Long, véi sb luong sinh vién ¢ ki tic xa hién nay khoang 1700 sinh
vién, luong rac sinh hoat thai ra ciing rat 16n do thoi quen sinh hoat va tiéu dung cua sinh vién.
Trung binh trong 01 thang, lwong RTSH cua truong Pai hoc Ha Long dao dong tir 18 - 29 tan,
trong d6 cha yéu phat sinh tir khu ki tic x4 cua sinh vién. Toan bd lugng rac thai sinh hoat
(RTSH) cua Nha truong no6i chung va RTSH tir khu ki tiic xa cia sinh vién ndi riéng hién dang
dugc thu gom tong hop (khéng PLRTN). M6 hinh Thiét ké va thir nghiém chicong trinh phan logi
rdc tai ky tuc xd truong Pai hoc Ha Long da dugc thu nghiém trong 2 thang tir thang 09/05 -
09/07 nam 2023 tai khu ky tic xa S1 nham budc dau danh gia tinh hiéu qua cia mé hinh thir
nghiém dé tir d6 danh gia wu nhugc diém ciia md hinh nay va nhan rong ra trong toan truong néu
thuc hién md hinh thanh cong, qua d6 gop phan ning cao cong tac quan 1y moi truong va giam
chi phi cho cong tac thu gom, van chuyén va xtr 1y rac thai cua Nha trudng. Thong qua md hinh
nay, chung t6i tién hanh thir nghiém phén loai rac thanh 3 loai: rac hitu co, rac tai ché va rac con
lai tai ky tac x4 (KTX) S1 cua truong Pai hoc Ha Long, danh gia két qua thuc hién, tir ¢6 nam
dugc hé s6 phat sinh cac loai rac thai va chi ra dwoc bién phap hiéu qua nhét dé giam thiéu luong
rac phat sinh tai ki tic x4 truong Pai hoc Ha Long.

2. Phuwong phap nghién ciru
2.1. Phwong phdp thu thap so ligu thir cdp

Day 1a phuong phap ké thira nhitng két qua nghién ctu cua céc tac gia trude, ciing nhu s6 liéu
tir cic co quan ban nganh, cac tap chi, sach bdo... cu thé:

+ Thu thap tai liéu vé rac thai, phan loai rac tai nguon.

+ Thu thap tai liéu, 6 liéu tong quan vé diéu kién ty nhién, kinh té xa hoi khu vuc nghién ctru.

+ Thu thap tai liéu, s liéu vé tdng quan lich sir va co s& vat chat cua truong dai hoc Ha Long
coso 1.

2.2. Phwong phdp thuc nghiém

- Khéi lugng RTSH tai KTX truong DPHHL duge xdc dinh thong qua ~tié'n hanh thu gom va
can khoi lugng RTSH ¢ KTX theo ting ngay thu gom. RTSH duogc lay ngau nhién tir cac phong
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thuoc 4 toa KTX tai co so 1 véi tong sé phong 14y miu 1a 34 phong, trong d6 S1, S2, S3 1a 8
phong & mdi KTX va S4 1a 10 phong. Thoi gian tién hanh kiém ké rac trong 7 ngay tir
17/04/2023 dén 23/04/2023.

- Xay dung mo hinh thir nghiém phan loai rac tai KTX S1, truong Pai hoc Ha Long trong thoi
gian 2 thang tir 09/05 - 09/07. Khdi lwong RTSH tai KTX truong DPHHL duoc xac dinh thong
qua tién hanh thu gom va can khéi lwgng RTSH ¢ KTX theo tung ngay thu gom. RTSH duoc lay
ngau nhién tur cac phong thugc KTX S1 tai co so 1 véi tong s6 phong lay mau 1a 48 phong (47
phong & cta sinh vién (Mbi phong gém 8 sinh vién) va 1 phong ciia Ban quan 1y KTX).

Sau khi xay dyng mo hinh tién hanh kiém ké khéi lugng rac theo cac thanh phan da duoc
phan loai thanh rac thai hiru co, rac thai tai ché va rac thai con lai. Sau d6 tinh hé sb phat sinh
theo cac ngay trong tuan va cudi tuan. Tong s6 mau thu dugc trong thoi gian 2 thang phan loai
rac duogc lay timg ngdy theo 44 ngay trong tudn va 18 ngay cudi tuan.

- Dung cu phan loai rac:

+ Trong ting phong KTX: x6 nhya c6 nap 5 lit (chira rac hitu co), ti nilon tu phan hiy mau
trang (dung rac tai ché), ti nilon ty phan hity mau vang (dung rac con lai).

+ Tai diém tap két & sanh KTX S1: 3 thung rac nhya HDPE c6 nép, dung tich 240 lit

Thung mau xanh: dung rac htiu co

Thung mau tring: dung rac tai ché

Thung mau vang: dung rac con lai

Thung chira réc sau phan loai tai diém tap két dudi sanh KTX S1 dwgc minh hoa trong hinh 1.

Lich trinh thu gom, vdn chuyén rdc sau phdn logi

e Lich thu gom: rac dugc thu gom hang ngay

e Vian chuyén réc:

- Chuyén rac tir cac phong KTX xudng diém tap két & sanh KTX S1: tir 16h30 — 17h hang
ngay. Nhom nghién citu ctr nguoi can khdi luong ting loai rac da duge phan loai hang ngay, thu
gom riéng rac tai ché va rac hitu co.

- Chuyén rac tir diém tap két & KTX S1 dén diém tap két rac chung cua toan truong: sau 17h
hang ngay. Ban quan 1y KTX phan céng lan luot tirng phong cua KTX S1 van chuyén dén diém
tap két rac chung cua trudng.

Xur Iy rdc sau phdn logi

- Réc hiru co: thu gom riéng dé & phan compost

- Réc tai ché: CLB Tai ché xanh thu gom riéng dé sir dung 1am cac nguyén liéu cho hoat dong
cua CLB.

- Rac con lai: nén chat dé giam thé tich, xir Iy chung ciing v&i rac thai cia toan truong tai nha
may rac Khe Giang.

Hinh 1. Thing chita rdc phén logi tai diém tdp két rac dwdi sanh

- Tuyén truyén, tap huan vé phan loai rac: trao ddi, thao luan gitra nhom nghién ctru va sinh vién.
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2.4. Phwong phdp xir Iy s6 ligu

Caéc §6 liéu thu thap duoc yé khdi lwong ting loai rac sau phan loai duoc tién hanh xt 1y trén
phan mém Excel, d¢ Iéch chuan dugc tinh theo ham STDEVP theo cong thuc:

Cac cong thuc tinh toan duoc st dung dé xir 1y s6 lieu:
- Cong thire tinh h¢ s0 phat sinh rac thai sinh hoat:
R=" )

n
Trong do:
R: hé s6 phat sinh rac thai sinh hoat (kg/ngudi/ngay)
m: khéi luong rac thai sinh hoat (kg)
n: s6 nhan khau (nguoi)
- Cong thire tinh khéi lwgng rac phat sinh trong mot nam:
M = (NxRx365)/1000 ©)
Trong do:
M: Khéi lugng rac phat sinh trong mot nam (tan)
N: Dan s6 (nguoi)
R: Hé s6 phat sinh rac thai sinh hoat (kg/ngudi/ngay)

3. Két qua nghién ctru
3.1. Hi¢n trang phat sinh rdc thdi sinh hoat tai ky tiic xa truwong Dai hoc Ha Long

Két qua kiém ké khdi lugng rac trong 7 ngay thu duoc tong khdi lugng RTSH can dugc tai 34
phong KTX trong 7 ngay tir 17/04/2023 dén 23/04/2023 1a 536,39 kg twong duong véi hé s6 phat
sinh RTSH 1a tir 0,304 kg/SV/ngay dén 0,325 kg/SV/ngay, trung binh 13 0,310 kg/SV/ngay. Khbi
lwong RTSH tai timg KTX co s6 1 truong Pai hoc Ha Long dugc thé hién trong bang 1.

Bang 1. Khoi luwong rdc thdi sinh hoat tai timg ki tiic xd triong Pai hoc Ha Long co sé 1

Lugng SV ¢6 mat tai Téng khéi lwgng Hé s phat sinh
TT Khu vue thoi diem thu gom RTSH thu du’o’é (kg) RTSH
(SV/ngay) * (kg/SV/ngay)

1 KTX S1 64 136,64 0,305
2 KTX S2 60 131,04 0,312
3 KTX S3 48 109,05 0,325
4 KTX S4 75 159,66 0,304
Téng cong 247 536,39 0,310

Két qua ¢ bang trén cho thiy sy phi hop voi diéu kién thuc té cua sinh vién tai KTX do sinh
vién khong dugc ndu an nén thuong xuyén mua do an va dit hang tir bén ngoai vé. Bén canh d6
1a cac dich vu cong cong xung quanh nha truong nhu céng tin, my ban nu6c tw dong, quan nude
cling 1am ting nhu cau tidu ding cac san phdm tir nhwa nhu chai nude, cdc dung tra sira, 6ng huat
nhya, ti nilong, vo bao bi...

Tir két qua trén cho thay, RTSH tai khu vue ki tuc x4 truong Pai hoc Ha Long hién chua duoc
phan loai, toan bd lugng RTSH déu tap két va thu gom, van chuyén dén co s& xur 1y rac chung
ctia thanh phd Udng Bi bao gdm ca rac hitu co va rac tai ché co thé tan dung. Piéu d6 lam phat
sinh thém chi phi cho viéc xtr Iy rac ctia Nha truong.

3.2. Két qud kiém ké khoi lwong rdc thu dwec sau qud trinh phin logi

Sau 02 thang thtr nghiém phan loai, khéi luong tung loai réc sau phén loai thu duge nhu sau:
- Réac hiru co: 2019,6 kg (chiem 30%), bao gom thic an thura, vo hoa qua. ..
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- Réc tai ché: 829,3 kg (chiém 12%), bao gdm dd nhya, gidy, bia carton, kim loai..

- Réc con lai: 3906,5 kg (chiém 58%), bao gom céc loai hop x6p dung thirc in, vo banh keo,
quan 4o, gidy dép hong, thay tinh va, gidy vé sinh..

Khéi lwong ting loai rac sau phan loai dugc thé hlcn trong bang 2 va hinh 2.

Bang 2. Khoi lirong tig logi rdc sau phan logi tai KTX S1

STT Loai rac Khai lugng (kg) Heé s6 phat sinh (kg/SV/ngay)
1 Réc hiru co 2.029,6 0,093
2 Rac tai ché 829,3 0,038
3 Réc con lai 3.906,5 0,179
Téng cong 6.765,4 0,310

Ty 1¢ % tung loai rac sau phan loai

ORac hitu co
BRé4c tai ché

B Rac con lai

Hinh 2. Ty 1é % khoi lwong ting loai rdc sau phén logi

Tir két qua kiém ké khdi Iuong ting loai rac sau phan loai cho thay, ty 1€ rdc con lai cao nhat
(chiém 58%) tong kh01 lwong rac thu duoc. Diéu ndy phu hop véi thuc té do sinh vién & ki tue xa
khong duoc phép ndu an nén thuong xuyén mua d6 an tir bén ngoai vé nén luong hop x6p dung
thirc an, vo banh keo chiém khéi lwong I6n. Bén canh d6 lugng rac tai ché chiém ty 18 it nhat 1a
do rac tai ché chu yéu 1a cac loai chai lo nhua, coc nhua. .. trong luong rat nhe, nhing loai chai,
cdc nhya con chita d6 udng thira bén trong sinh vién bo chung ciing véi rac con lai nén khoi
lwong ting loai rac s& c6 su sai s6 nhit dinh.

Nhu vay, két qua kiém ké thanh phan RTSH ¢ KTX truong Dai hoc Ha Long chu yeu gom:

- Ti nilong do sinh vién thudng co6 théi quen dét hang trén mang, di chg, mua dd an vé phong,....

- Hop xdp, hop nhua do sinh vién mua d an vé phong;

- Chai nhua, lon, vo hop sita, thung giay;

- Réc thai hiru co tur thirc an thira, hoa qua;

- Vo banh, keo, bim bim;

- Gidy vé sinh;

Va mot sb loai rac khac nhu: Quan 4o va gidy dép cil, pin,....

Mt khac, khdi lwong phét sinh rac ciing c¢6 su khac nhau giita cac ngdy trong tudn va cudi
tuan. Khéi lugng rac phat sinh nhiéu nhat vao cac ngay tir thir 2 dén tht 6 (vao ngay sinh vién di
hoc). Tong khi lugng rac thu duoc trung binh trong ngay thuong dao dong tir 107,98 kg - 147,3
kg (tdng s6 47 phong & ky tac x4 S1) trong khi vao 2 ngay cudi tuan (thir 7 va chu nhat) khéi
luong rac giam con 63,83 kg dén 80,61 kg do do 1a nhitng ngay sinh vién duoc nghi hoc va da s6
khong & lai ki tac xa. Khéi lugng timng loai rac vao cudi tuan chi chiém tir 18% - 20% tong khoi
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luong ting loai rac. Bang 3 thé hién khéi luong tung loai rac thu duoc vao cudi tuan so véi cac
ngay trong tuan.

Bang 3. Khéi lirong ting logi rdc thu dieoc theo ting ngay trong tudn va cudi tuan tgi KTX S1
sau khi phdn logi

Don vi tinh: kg

STT Loai rac Khoi lwgng rac/ ngay trong tuin Khoi lwgng ric/ ngay cudi tuan
1 Réc hituco 38,81+ 11,39 20,29 + 2,37
2 Réc tai ché 15,86 + 3,31 8,52 + 1,92
3 Raccon lai 72,97 + 12,36 43,41 +7,02
Téng sb 127,64 + 19,66 72,22 + 8,39

4. Két luan va kién nghi
4.1. Két lugn

Két qua kiém ké khéi luong rac trong 7 ngay thu dugc tong khdi lugng RTSH cén dugc tai 34
phong KTX trong 7 ngay tir 17/04/2023 dén 23/04/2023 1a 536,39 kg twong duong voi hé sd phat
sinh RTSH 1a tir 0,304 kg/SV/ngay dén 0,325 kg/SV/ngay, trung binh 13 0,310 kg/SV/ngay.

Viéc thir nghiém chwong trinh phén loai réc thai tai ki tuc x4 S1 truong Pai hoc Ha Long tién
hanh phén thanh 3 loai réc: rac hitu co, rac tai ché, rac con lai trong thoi gian 2 thang thu duoc hé
s6 phat sinh cac loai rc thai hitu co, rac thai tai ché va rac thai sinh hoat lan luot 1a 0,093; 0,038
va 0,179. Lugng rac phat sinh vao cudi tuan it hon so véi cac ngay trong tuan do sinh vién vé nha
va khong ¢ lai ki tiic x4 vao cudi tuan. Qua két qua kiém ké va phan loai rac cho thay, thanh phan
RTSH tai ki tuc x4 trudng Pai hoc Ha Long cha yéu gdm: tai nilon, hop x4p, chai nhua, lon, vo
hop sita, thung gidy, thirc an thira, vo hoa qua, vo banh keo, bim bim, gidy vé sinh, quan 4o, giay
dép cii...

4.2. Kién nghi

Nghién cttu chi méi thuc hién trén pham vi nho (thtr nghiém phan loai rac tai ki tac xa Sl
truong DPHHL co s 1) trong khi d6 con lugng Ion RTSH phat sinh tir cac ki tuc x4 con lai, tir giang
dudng, nha higu b, trudng Thuc hanh Sur pham va tai co s¢ 2. Do d6, dé co nhitng két qua nghién
ctru chinh xé4c va tin cdy hon cAn mé rong pham vi nghién ctru va kéo dai thoi gian thuc hién.

Theo Luat Bao vé moéi truong 2020, dén nim 2024, toan bd cac dia phuong phai thuc hién
phan loai rac. Vi vay, truong Dai hoc Ha Long can c6 ké hoach thyc hién phan loai rac trong toan
truong, dong thoi ban hanh cac huéng dan vé quy trinh thyuc hién phan loai rac chuan dé ap dung
trong toan truong.

Loi cam on
Nhoém tac gia xin chan thanh cam on su hd trg kinh phi thuc hién nghién ciru tir dé tai “Thiét

ké va thir nghiém chuong trinh phan loai rac tai ki tac x4, Truong Pai hoc Ha Long” ciia Trudng
Pai hoc Ha Long.
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