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XAY DUNG MO HINH TOI UU HOA
MANG LUGI LOGISTICS THU GOM
VA TAI CHE RAC THAI Y TE
TAI THANH PHO CAN THO
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TOM TAT:

Réc thdi y t€ 1a rac thdi phat sinh tif hoat dong clia cd s& y t&€, bao gdbm chat thai y t& nguy hai,

chat thai rin thong thudng, khi thdi, chat thdi 16ng khong nguy hai va nudc thdi y t€. Réc thdi y t&

néu khong dudc phan loai, thu gom va xit 1y tot sé 12 ngudn lay lan bénh tat, Anh hudng nghiém

trong d&€n mdi trudng va stic khde clia con ngudi. Bén canh d6, qua trinh phan loai, thu gom, xit 1y

rac thdi y t& ciing cAn dugc thyc hién hiéu qua dé ti€t kiém chi phi, ddng thsi tin dung dudc ngudn

nguyén liéu tif ric. Bai bio nay xAy dung mdt md hinh t8i vu héa nhim t8i thi€u chi phi thu gom va

xtr 1y rdc thdi, ddng thdi t8i uu héa hidéu qué clia mang lu6i logistics nguge. Bai bdo sit dung cic

ham s6 tuyén tinh & mo hinh ha bai todn chi phi, trong d6 bi€n quyét dinh 12 khdi lugng rdc thai y

t€ cAn xt 1y, va ham muc tiéu 1a tdng chi phi lién quan dén thu gom, quan 1y, vin chuyén va xi ly

rac thdiy té.

T khéa: mang ludi logistics nguge, md hinh t8i wu héa, rdc thdi y t&, thu gom réc thai, tai ché

rac thai.

1. Dit van dé

Cung v6i su phat trién cta xa hoi loai ngudi,
cudc cach mang cong nghé 4.0 d3 mang dén nhiéu
thanh tyu, sang ché vé khoa hoc khi€n ddi séng con
ngudi cang ngay cang ti€n 1gi hon. Tuy nhién, song
hanh ciing nhitng sdng ch& ludn c¢6 nhitng mit trdi,
nhitng mang tdi, nhitng hé luy tit y€u cla sy phat
trién khoa hoc ky thuit. P6 1a hién tugng bién ddi
khi hau, nhitng thién tai, dich hoa ngay cang trd nén
nghiém trong hon. Khi thién nhién bi can thiép dé
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ché tao nhitng tién nghi cho con ngudi va nhan lai
nhitng chat thai tir con ngudi thi tinh trang ritng ndi
dat dai tr6 nén bac mau, tai nguyén nuéc ngay cang
can kiét, khong khi thi ngay cang 6 nhiém la nhan
qua khong thé tranh dugc. Thém vao dé, véi dan s&
khong nging gia ting di kéo theo nhu cau vé cdc
loai tai nguyén phai dugc khai thic d& phuc vu cho
dan s& 16n hon nita. H& qud l1a mdi trudng 6 nhiém
ngdy cang trim trong hon, chit lugng cudc sdng
clia con ngudi gidm sut theo sy suy thodi hé sinh
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thi trén khip hanh tinh. Piéu nay da tr§ thAnh mdi
quan ngai clia cac qudc gia trén thé gidi, trong d6
c6 Viét Nam.

Mot trong cdc ngudn rdc thdi anh hudng nhicu
dén moi trudng va cudc song ngudi din 1a chat
thdi rin y t€. Dan s6 cang ting, nhu ciu khdm
chita bénh cang nhiéu khié&n cho tinh hinh ric thai
y t& trd nén phic tap hon. Mdi ngay c6 dén
120,000 m? nudc thdi y t&€, 350-400 tan chat thdiy
t& (trong d6 c6 42 taAn chat thdi y t€ nguy hai) dugc
thdi ra moi trudng. Thé nhung, nhiéu co s§ y t&
van chua thyc sy quan tAm dén viéc thu gom xtt 1y
rac thdiy t€. Bing ching 1a chi c6 53,4% trong s&
1.263 bénh vién c6 cdng trinh x& 1y nudc thai,
90% bénh vién thu gom hang ngay, 67% co s6 y t&
x{r 1y bing 10 dot, 32,2% xit 1y rac y t€ bing 10 thi
cong hoidc cong nghé chon 14p trong bénh vién
(Tran, 2019). Hién nay trén dia ban TP. Can Tho
chua ¢6 nha mdy xi 1y chit thdi nguy hai, chat
thdi y t€ tp trung. P&n nay, thanh phd chi dudc
trang bi mot 10 x& 1y v6i cong nghé hap tiét tring,
cong suit 2,4 tAn/ngay dém dit tai Bénh vién Lao
phdi thanh phd d€ x 1y rac 1ay nhiém, rdc y t&
cla cdc bénh vién trén dia ban. Do d6, gidi quyét
bai todn vé thu gom va xi 1y rdc thdiy t& trén dia
ban cin dudc quan tim trong giai doan hién nay
(Hong & Minh, 2022).

Pé€ t6i thi€u chi phi cho qué trinh thu gom, xi
ly va t&i thi€u nhitng rii ro do rdc thii doc hai gay
ra, cling nhu t8i da héa hiéu qud hoat dong cla
mang lu6i logistics ngude doi hdi thi€t 1ap mot
mang lugi thu gom va x& 1y hiéu qud, trong d6 bao
gdm cédc don vi y t&, cdc don vi thu gom va xi 1y.
Nghién cttu nay dugc thuc hién nhim t6i vu mang
lu6i logistics thu gom, tdi ché rdc thaiy t& trén dia
ban TP. Can Tho.

2. Nghién citu lién quan

Dic diém chung clia cdc md hinh t&i vu hda chi
phi trong chudi cung tng ngudc 1a rdc, ph& phaim
hay cdc sdn pham khéc sé dugc thu gom tip trung,
phan loai va dudc dua d€n ndi xit 1y, tdi ch€, tiu
thu hay chon 1ap. C4c bi€n sd chinh clia cic mo
hinh 13 kh&i lugng rdc thdi, dong thdi bi€n nhi

phan 13 khd ning déng mé cdc cd s& trong chudi,
thudng 1a cdc cd s thu gom hodc x@ 1y sd bd. Muc
tiéu clia c4c bai todn t6i vu ndy 1a dinh vi dugc vi
tri ma chi phi x Iy 1a thap nhat, trong khi ning luc
Xt 1y va gid tri thu hdi dudc 1a cao nhat (John et
al., 2018; Dobroselskyi and Madle#dk, 2019).
Thém vao d6, theo Trochu et al. (2020), viéc toi
uu héa chi phi ludn phai gin lién véi sy tuan thi
cdc quy dinh phdp luat va chinh nhitng quy dinh
ctia phdp luat 12 gi6i han t5i thi€u dé nha hoach
dinh thuyc hién.

Shi et al. (2009) st dung md hinh quy hoach
tuyé&n tinh nguyén hon hgp véi ham muc tiéu 12 t6i
thi€u chi phi logistics cho viéc xtf Iy chi't thdi y t&
rin. Chi phi x{ 1y rdc thdi bao gdm chi phi van
chuyén, chi phi c§ dinh trong van hanh cd sé thu
gom, Xt Iy rdc x{ Iy va chi phi bi€n ddi theo lugng
rac d€ van hanh cic trung tAm dugc gia thi€t xdc
dinh. Bi€n quy&t dinh cia md hinh nay bao gdm 5
loai: lugng rdc tir co s& y t€ dén cd s thu gom,
lugng rdc tlf co s& thu gom dén cd s& xit 1y, lugng
rédc tif co s& x{r Iy d&€n nha mdy tip trung (thudc
ki€u bi€n thyc), sy kién déng md co sé thu gom va
sy kién d6ng md co s& xit 1y (thudc kiéu nhi phan).
Nghién cttu st dung 1a phuong phdp gidi thuat di
truyén dé gidi bai toan.

D3&i véi cdc tai liéu trong nude, cdc nghién citu
trong nuéc vé van dé quan 1y chit thdiy t& chd y&u
xoay quanh khia canh quén 1y hanh chinh d6i véi
rac thdi y t&€ rin. Khué va cong su (2021) nghién
citu thyc trang quan 1y rdc thai y t€ tai Bénh vién
Tam than TP. H4i Phong. Nghién cttu cho nhém
thyc hién cdi nhin tdng quan vé hoat dong quan 1y
réc thdi y t€ tai Viét Nam. Tuy nhién, cic nghién
ctu trén thudc linh vuc quan 1y hanh chinh lai tip
trung vao nghién cfu md ta thyc trang nén cac giai
phap chi y&€u mang tinh dinh tinh.

Dua trén tai liéu Iudc kh3o, dé tai xay dung md
hinh t61 vu héa mang lu6i logistics nguge ddi véi
chat thdi y t&€. Muc tiéu clia nghién cttu nay tap
trung vao viéc tdi thi€u héa tdng chi phi thu gom,
xtr Iy chat thdi y t&, bén canh d6 con dit muc tiéu
Iya chon phuong phap xt 1y hitu hiéu va t5i thiéu
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héa chi phi lvu trif réc théi tai cd s§. Cdc bi€n quyé&t
dinh lién quan dén khdi lugng ric tai cd s& y &
dugc van chuyén dén trung tAm thu gom va céc co
s& x1r 1y, khoi lugng rac tir cd s& xi 1y dén cdc tram
trung chuyén tip trung va d&n cac bai chon 14p.

3. M5 hinh toan

3.1. Tép hop

Tap hop chii thé 1 co s8 y t&€ phat thai, dudc ky
hiéula n: {1.n.N}.

MJi thdi doan dugc ky hiéu trong tip thdi doan
Bz {1..L.T).

3.2. Bién quyét dinh

Lugng rac thai x& 1y. Bi€n quyé&t dinh la lugng
rac thai cAn x 1y tai cic phuong phép cho trudc bao
gdm:

Q1: Khdi lugng rdc 1ay nhiém (thiing vang theo
TTLT 58) dugc thiéu dot tai cd sG thiéu dot rac thai
(tai ndt Thiéu dt 1).

Q2: Khéi lugng rc 1ay nhiém dugc dwa dén hap
U6t tai co s& hap khir tring chuyén dung ddi véi ric
thdi y t€ (tai nit Hap u6t).

Q3: Khdi lugng rdc thai nguy hai khac (thiing
den theo TTLT 58) dugc dua d&n co s& xit Iy khac
nhiim muc dich ¢d 1ap hoiic loai bd chit ddc (tai nit
Khtt doc).

Q4: Khoi lugng rdc thai sinh hoat va/hoic ric
thdi y & thong thudng (thing xanh theo TTLT58)
dugc dua dén cd s thiéu dot (tai nit Thieu dot 2).

Q5: Khdi lugng réac thai sinh hoat hodc rdc thdiy
t€ thong thudng dugc dua dén bai chdn 1ap rac thdi
(tai ndt Chon 14p).

Q6: Khéi lugng rdc thdi tdi ch€ (thung tring
theo TTLT 58) dudc dua dén cd s§ tai ché rac thai
(tai nit T4i ch€ truc ti€p).

Q7: Khoi lugng réc thai tir nit Thiéu dét 1 dudc
dot chdy tao ning lugng va tham gia vao hoat dong
phat dién tai nit Phat dién).

Q8: Khdi lugng rac thai tir nit Thiéu ddt 2 duge
dot chdy tao ning lugng va tham gia vao hoat dong
phét dién tai nit Phat dién).

Q9: Khoi lugng tro xi dudc sinh ra tir nit Phat
dién dudc thu thap, ch& bién, tiéu thu (tai nit
Ban/ché& bién tro xi).
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Q10: Khéi lugng chat con lai (chi yé&u 1a kim
loai) dugc thu lai sau khi dugc ddt chdy va tham
gia hoat dong phét dién d€ tdi ché tai niit T4i ch&
thit cap.

Q11: Khoi lugng ric thdi sau khi da hap uét
dudc chon 14D tai niit Chon 14p.

Q12: Khéi lugng rdc thai sau khi di hap uét
dudc tai ché tainit T4i ché thit cap.

Q13: Khéi lugng rac thdi sau khi da dugc xit Iy
khtt doc, co 1ap dugc chon 1ap tai nit Chon 14p.

Q14: Khdi lugng rac thdi sau khi da dudc xir 1y
khir ddc, co 1ap dugc tdi ché tai nit T4i ché thit cap.

Q15: Khoi lugng vat liéu tai ché truc ti€p dudc
dua vao thi trudng nguyén licu dé tiéu thu tai nit
Thi truGng nguyén liéu.

Q16 Khdi lugng vat lidu tai ché thit cAp dugc
dua vao thi trudng nguyén vat liéu dé tiéu thu tai
nut Thi trudng nguyén licu.

Trong d6, bién Q7 va Q8 Ia khdi luong tuong
ing tuyén tinh véi lugng dién ning sinh ra trong
qué trinh phat dién. Ty 1& khdi lugng rdc dau vao
trén dién niang dudc tinh trung binh & mdc 0,375
kWh/ 1kg rac dugc dot (BO Xay dung, 2019).

3.3. Tham s&

Dit liéu dau vao:

Qa: Khéi luong ric 1ay nhiém dugc dung trong
thiing ric mau vang.

Qb: Khdi lugng rac thdi nguy hai khac (khong
bao gdm réc thdi phong xa) dugc dung trong thiing
rdc mau den.

Qc: Khoi lugng ric thai thong thudng hoic ric
thai sinh hoat, 1a rac thai khong nguy hai dugc dung
trong thuing ric mau xanh I cay.

Qd: Khéi lugng rdc tai ch€ khdong nguy hai dudc
dung trong thiing mau tring.

Chi phi van chuyén. Chi phi van chuyén dugc ky
hiéu duéi dang My. Trong d6 v 1a chi s6 clia khoi
lugng rdc clia bi€n quyét dinh tuong ng.

Cdc tham s6 tai noi xit ly. Ky hiéu ctia cac dai
lugng c6 dang af3, véi a dai dién cho phan loai clia
dailugng va B 1a dai dién cho cac tram xit 1y.

Céc dai lugng phét sinh tai ndi x' 1y (o) bao gdm:

E: Chi phi vin hanh don vi tai niit tuong ng.
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P: Pon gid san phdm thu hdi sau khi xi 1y tai nit
tuong tng

R: Ty 1¢& giita khoi lugng rac thdi dua vao va
khéi lugng sdn pham con lai sau khi x&t 1y cia mdi
nit (dau ra/dau vao).

A: Gi6i han ning luc x{ Iy cia mdi nit. P& tai
nay chon cidch quy u6c gan gia tri vo cung 16n: tai
cdcndtbd qua gidi han khd ning xt 1y Ap=10"

Cac tram xt ly (B) dugc ky hiéu nhu sau:

A: Lo dotréac thdilay nhiém (Thiéu dot 1).

B: Lo hip w6t (hap khir khudn) rdc thdi lay
nhiém (Hap u6t).

C: Cd sd khtt doc, co6 1ap rac thai nguy hai loai
khic (Khir doc).

D: Lo dot rac thdi thong thudng va réc thdi sinh
hoat (Thiéu dét 2).

E: M4y phat dién tir viéc dot rac thai (Phit dién).

F: Co s& tdi ché rac thai tryc ti€p tif co s3 y t&
(T4i ché tryc ti€p).

G: Bon vi xt 1y, kinh doanh tro xi tir hoat dong
dot rac (Ban/ché bién tro xi).

H: Bai chon 14p réc thdi sau khi xit 1y (Chon 14p).

J: Cd s8 tdi ché thit cAp céc rdc thai da dugc xit 1y
thiéu dot, hap u6t hodc khit doc (T4i ché thi cap).

K: Thi trudng nguyén vat liéu sau khi tdi ché tir
phé€ liéu truc ti€p (Thi trudng nguyén liéu tdi ché
truc tiép).

L: Thi trudng nguyén vat liéu sau khi tai ch& tr
phé& liéu thit cAp (Thi trudng nguyén liéu thit cap).

Vi du: Chi phi van hanh don vi tai 10 dot rac 1ay
nhiém dudc ky hiéu 12 EA, don gi4 ban nguyén liéu
sau tdi ché tai thi trudng nguyén liéu 1a PK.

Tham s6 rang budc phdp 1y. Tong khdi lugng ric
thai dugc chdn 14D tai cdc bai chon s& nhé hon hoidc
bing tong lugng sin phim sau cling tai ca ba cong
doan két thiic. LH 1a ty s& giita rdc thai chon 1ap va
tong khoi lugng san phdm con lai sau khi hoan tit
xuly.

3.4. Ham muc tiéu

Ham muc tiéu bao gdm hai ham thanh phan Ia
tong chi phi thu gom (van chuyén) va chi phi xi 1y.
Ham muc tiéu nhu sau:

Min Z = Z1 + 72 (1)

Trong d6: Z1 la chi phi thu gom:  (2)

T N T N
1 :ZZMlnthlnt+ZZM2nth2nt'

t=1n=1
T N T
+ z Z M3, X Q3,, + z 2 M, X 04y,
=1n=1 t=1n=1
T N T N
1 Z 2 M5, X Q5,, + z z M6, X Q6,,
=1n=1 t=1n=1
T N

M7y X Q7pe +

+
MZ”

Z M8 X Q8

=1

,_.
=
Il
ey

~
M-a
H

M9, X Q9 + Z Z M10,,; X Q10,;

t=1n=1

-

N~ -
iD=

oy
Il
oy

T N
M11,, x Q11,,; + Z Z M12,, X Q12,,;
t=1n=1
T N
M14,, X Q14,,;

o
1=

M13,, X Q13,, +

[ 0
M= iD= 5

ot
]
=
=
]
=

n=1

=

&
M"ﬂ
M=
I g

Z M16,,, X Q16,,;

=1n=

M15,, X Q15,, +

~
]
=
=
oy
H

72 1a tdng chi phi xt 1y (va phan bi dip bing
doanh thu cdc phu pham sau x 1y): (3)
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Rang budc

(i) Dit li¢u dau vao. Khoi luong dau vao ctia mdi
phén loai rac dugc thu gom va x& 1y ¢ nhitng tram
diu tién dudc coi nhu nguyén ven tru6e khi dua vao
cdc tram xi¥ 1y. Do vay, khdi lugng rdc diu vao cla
cdc tram dugc bi€u dién nhu'sau:

-Réclay nhiém:
Qa,,=01,+02,,V,eN,teT (4)
- R4c nguy hai (khac):
0b,;,=03,, V,eN,teT (5)

-Récy t€ khong nguy hai:
Qc,;=04,,+05,,V,eN,teT (6)
- Réc tai ché:
0d,;=04,, V,eN,teT (7)

(ii) Rang budc niit mang. Tai cidc nit mang (cac
tram x 1y), khoi luong cla rac thai dau vio khong
16n hon khéi lugng rc thdi dau ra. Nhu phan tham
s0, RP 1a ty 1& khdi lugng clia sdn phim diu ra so
v6i ngudn diu vao ctia mdi tram. Do vay, mdi niit
mang chiu su rang budc cuia ty 1& chénh léch d6
theo cong thitc nhu sau:

-Tainat A:

RAXQl,,=07,,V,eT,neN (8)

- Tainut B:

RBx(Q2,,=011,,+012,,V,eT,neN (9)

-TainutC:

RCx Q3,,=013,,+014,,V,eT,neN (10)
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-TainatD:

RD x Q4,,= 08, V,eT,neN (11)

-TainutE:

REx (Q7,,+08,;, = 09,,V;€T,neN  (12)

- TainatF:

RFx Q6,,=015,, V,eT,neN (13)

- Tainutl:

RIx(Q10,,+Q12,,+014,) =016,  (14)

(iii) Rang budc nang luc xit Iy. Lugng nguyén
liéu dau vao ctia mdi nit bi gidi han & mic ning luc
xtt 1y d6. Gidi han d6 dudc biéu dién nhu sau:

- Tainut A:

YN 01, <AAVieT (15)
- Tainut B:

02, <ABV1eT (16)
-TainutC:

YN, 03, SACVreT a7
-TainatD:

Zl\,§=1Q4mSADVleT (18)
- TainutE:

Y _(0T,+08,)SAEVteT (19)
- TainatF:

> 06, <AFVteT (20)
- TainitG:

YV, 09, <AGVieT 21
- Taindat H:

Y _(05,+011,,+013,)<AHV1eT (22)
- TainutJ:

2”1’1:1 (Q10,,+012,,+014,) <AJVteT (23)
-TainutK:

YN 015, <AKVieT (24)
-TainutL:
SN 06, SALVteT (25)

(iv) Rang budc phdp 1y va diéu kién bién. Theo
chinh séch clia dia phuong, lugng rac thai chon 1ap
dugc gidi han & mdt mic nhat dinh so véi tdng khdi
lugng rac thai cudi cung:
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N
> (05,,+0Q11,,+013,) <LH
n=1

N
X D (05, + 09, + 011, +013,,
! +Q15,,+Q16,)V,eT (26)

Ngoai ra, bi€n quyét dinh 1a sd thuc khong am.
biéu kién bi&€n quyé&t dinh: Qk > 0.

Mo hinh dudc gidi bing ngdn ngit 1ap trinh
CPLEX hodc cidc ngdn ngit 1ap trinh khac.

4. K&t luan

Bai bdo tip trung xdy dwng md hinh t6i vu héa
tuyén dudng van chuyén nhim t8i thi€u chi phi

tai TP. CT. Nghién cifu déng gép mot phan nhd
vao cong tdc quan ly chudi cung dng ngugc ric
thdi y t&€ néi riéng va hoat dong gidm thi€u tic
ddng ctia rdc thdi 1én moi trudng néi chung trong
cong dong dan cu TPCT. Tuy nhién, bai bdo chi
xdy dung dugc mo hinh t6i wu héa ma chua gidi
md hinh dya trén dit liéu thyc t€. Do d6, nghién
cifu ti€p theo can thu thap dif liéu thyc t& d€ ki€m
chiing m6 hinh. Bén canh d6, m6 hinh mé phdng
va phan tich d6 nhay cin dudc xdy dung dé
chiing minh tinh khé thi ciia mang Iudi logistics

trong mang lu6i thu gom va tdi ché rdc thdiy t€  va md hinh t6i uu m
Loi cam on:
Dé tai nay duoc tai trg béi Truong Pai hoc Can Tho, Ma sé: T2023-120
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ABSTRACT:

Medical waste refers to waste generated from healthcare facilities, including hazardous
medical waste, regular solid waste, emissions, non-hazardous liquid waste, and medical
wastewater. If medical waste is not properly classified, collected, and treated, it will become a
source of disease transmission and pose serious threats to the environment and human health.
Additionally, the processes of sorting, collecting, and treating medical waste need to be efficient
to reduce costs while also leveraging raw materials from the waste. This study presented an
optimization model aimed at minimizing the costs of waste collection and treatment while
optimizing the efficiency of the reverse logistics network. The model uses linear functions to
represent the cost problem, with the decision variable being the volume of medical waste to be
processed and the objective function being the total costs associated with the collection,
management, transportation, and treatment of medical waste.

Keywords: reverse logistics network, optimization model, medical waste, waste collection,
waste recycling.
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