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PE XUAT CONG NGHE XU LY NUOC THAI NHIEM PHONG XA TAI BENH

VIEN PA KHOA VIET - SINH

TOM TAT

Ngb Tra Mai”

Vién Vdat ly — Vién Han ldm Khoa hoc va Céng nghé Viét Nam

Xir 1y nudc thai (XLNT) bénh vién da dugc nghién ctu tai nhidu cong trinh, dé tai trong nude va
quéc té. Tuy nhién ddi véi nuéc thai nhidm phéng xa tir qué trinh Xa tri tai khoa u buéu hau nhu
chua dwoc dé cap. Loai nuéc thai nay tuy co luu luong khong 16n nhung tiém an nhidu nguy co
gay rui ro sy ¢d voi moi truong. Noi dung bai bao 1a dé xuat cong nghé XLNT nhiém phéng xa
thong qua viéc tach riéng ngudn thai va xir Iy bang bién phap ban rd cin cir theo phan loai cia co
quan nang luong nguyén tir Quéc té (IAEA).

Thudc sir dung tai khoa ung buéu caa Bénh vién Viét - Sinh 1a Floodoxyglucose thuong goi tat 1a18F
- FDG, la mot dugc pham phéng xa dwoc sir dung trong diéu tri ung thu. Can cir vao thanh phan va
tinh chat cua 18F - FDG tinh toan dugc thoi gian ban ra cua hop chat 1a 120 phat, két hop vai s liu
vé luong ngudn thai tai khoa u budu 1a 3,6m*ngay dé dé xuit bién phéap xu ly. Thiét ké 02 bé xur ly
¢6 dung tich 1an luot 1 5m® va 108m® dugc xay tai ting him cua Bénh vién Viét - Sinh. Két cAu 02
bé bang bé tong cbt thép, phia trong va day bé dugc dp tam chi day 1,5 mm. Péi vai bé 108 m?, chia
lam 04 ngan, tai mi ngin c6 thoi gian lwu chira nuéc tir 5-7 ngay dam bao toan bo ham luong phdéng
Xa c6 trong nudc thai da duge ban rd hoan toan trude khi dau ndi vao hé théng XLNT chung cua

Bénh vién.

Tw khoa: bénh vién, ung thu, xur Iy nudc thai, phong xa, ban ra

MO DAU

Nhim giam thiéu tinh hinh qué tai cta cac
Bénh vién tuyén trung wong nhu: Viét Puc,
Bach Mai, Pai hoc Y Ha Néi... va dap ung
nhu cau kham chira bénh ngay cang ting cia
nguoi dan. Coéng ty CO phan Y hoc Rang
bong thyc hién dau tu xay dung Bénh vién da
khoa Viét - Sinh. Hién nay Cong ty da thuc
hién xong giai doan dau tu va du kién s& khoi
cong xay dung vao quy I ndm 2018 tai
phuong Minh Khai, quan Bic Tur Liém, thanh
phd Ha Noi v6i quy mo 350 giwong bénh [1].
Bénh vién t6 chuc thanh 19 khoa chuyén
nganh vai chirc ning va nhiém vu cu thé cho
ting khoa, trong d6 khoa u budu ¢6 nhi€ém vu
kham, phat hién, diéu tri, tu vin va cham soc
cho bénh nhan ung buéu (ung thu va khdi u).
Qua trinh diéu tri ung thu bing cic phuong
phap vt 1y nhu chiéu xa, xa tri 4p sat khéng
truc tiép phat sinh nuéc thai phong xa. Tuy
nhién c6 mot lwong nudce thai phat sinh gian
tiép tir phong diéu tri hda chat, nuc rira chan
tay, dung cu, sinh hoat ctia bénh nhén va céan
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bo lam viéc tai khoa cé chaa phéng xa. Loai
nudc thai nay tuy co sé luong khdng Ion
nhung tiém an nhiéu nguy co giy céc rai ro
su cb voi méi truong, can thiét phai xu Iy
truge khi thai ra nguon tiép nhan.

Tir nhitg ndm cudi thap nién 60 cua thé ky
XX, nhiéu tac gia trén thé giéi da nhan thic
dugc mirc d6 nguy hiém cua nudc thai phong
Xa, budc dau dé xuat cac bién phap khéng ché
nhu: ¢6 dinh nguon thai, dot, luu trir... [2,3].
Tuy nhién nhiing bién phap nay kha ton kém va
khong kha thi tai cac nuéc dang phat trién do
chi phi I6n, cdng nghé phu trg chua phu hop.
D3 c6 nhidu nghién ctu vé nudc thai bénh
Vién ctia cac co quan chuyén nganh nhu Bo
Xay dung, Vién Stc khoe nghé nghiép — Bo
Y té, véi s6 ligu vé cac chat 6 nhidm co trong
nu6e thai bénh vién dua ra: Ham lugng chit
ran lo limg tir 75 dén 250 mg/l, chi s6 BODs
tir 120 dén 200 mg/l, COD tir 150 dén 250
mg/l [4], [5]. Tai cac nghién ctru trén, cling
budc dau dé cap dén chat phong xa trong
nudc thai, tuy nhién médi dirng ¢ mic néu
ngudn phat sinh nhung chua dé cap dén
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ching loai, thanh phan, khdi luong.... dé lam
co s¢ xay dung céc bién phéap xur ly phu hop.
Bai bao budce dau nghién ctru va dé xuét so bo
quy trinh va céng nghé xur ly nudc thai chta
phong Xa tai tai Bénh vién da khoa Viét - Sinh
dé tim cach khong ché 6 nhiém nguon thai
nay, giam thiéu tac dong tiéu cuc phu hop véi
diéu kién thyuc té cua Viét Nam, nang cao hiéu
qua khdm chita bénh cho cé&c bénh vién. Bay
la co s& cho céc giai phap xu ly nudc thai
phdng xa tai cac don vi y té c6 quy md vira va
nho (<500 giwong bénh).

Db6i tugng nghién cau 1a hé thong xu ly
(HTXLNT) bénh vién, trong d6 chi tap trung
vao phan nuéc thai cd nhiém phong xa tir cac
khoa u buéu, c6 hoat dong Xa tri.

LUA CHON CONG NGHE XU LY NUGC
THAI NHIEM PHONG XA TAI BENH
VIEN DA KHOA VIET - SINH

Céc yéu to anh huong dén lya chon cong
nghé xu 1y nudc thai 1a: Dién tich mat bang,
chi phi xay dung va quan trong nhat 1a thanh
phan va tinh cht cua nudc thai. Sau khi khao
sat thyc té dia hinh hién trang, kiém
HTXLNT trong thiét ké co s cho thiy, Bénh
vién da quy hoach x&y dung HTXLNT cho
toan Bénh vién nhung nudc thai nhiém phong
xa chua duoc tach riéng. Pong thoi khi st
dung cdng nghé héa sinh két hop, nudc thai
phong xa s& khong dugc xu ly. Bai béo
nghién ciru va d& xuét lra chon cong nghé
XLNT nhiém phéng xa la tach riéng ngudn
thai va xir ly bang bién phap ban rd can cir
theo phan loai chat thai phong xa cta co quan
nang lugng nguyén tir Qudc té (IAEA).

Trong 8 phuwong phap xur ly chat thai phong
Xa, thi ban ra 1a phuong phap don gian va tiét
kiém chi phi nhét, tuy nhién méau chét cua
phuong phéap nay la phai xac dinh duogc quy
luat, thoi gian phéan ra cua loai phong xa su
dung. Béan ra la qué trinh hat nhan cua céc
nguyén tir phéng xa cé khéi lwong l6n tu vo
thanh cac manh hat nhan c6 khdi luong nho
hon, lam giam dan tinh chat caa ngudn phéng
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Xa tuong ng VGi giam muac do tac dong doi
V&i con ngudi va hé sinh thai.

Luu hrgng va tinh chat nguon thai

Tai Bénh vién Viét - Sinh s6 lugng bénh nhan
diéu tri ung thu 16n nhat 12 ngudi, wdc tinh
luong nudc s dung 300 lit/ngay dém, tuwong
dwong v6i 3,6 m¥/ngay, nuoc thai tinh bang
100% lwong nudc cap.

Thude st dung tai khoa ung budu ctia Bénh
vién l1a Floodoxyglucose (18F) (INN), hodc
fludeoxyglucose F18 (USAN va USP),
thuong dugc goi l1a fluorodeoxyglucose va
viét tit 1a 18F hayl8F-FDG, la mot dugc
pham phong xa dugc sir dung trong diéu tri
ung thu [6]. 18F-FDG véi thanh phan chat
mannose triflate
(1,3,4,6-Tetra-Oacetyl-2-O-trifluoromethanes
ulfonyl-beta-Dmannopyranose), Kryptofix(R)
2.2.2.(aminopolyether), Acetonitrile,
potassium carbonate, c6 cong thuc hda hoc la
CeH11"®FOs v6i chu tric phan tir thé hién
trong hinh 1 [2].

Khi duoc dua vao co thé ngudi, tit ca 18F-
FDG duoc chuyén héa véi thoi gian ban phan
hay phéng xa la 105-114,8 phat [2]. Tuy
nhién mot sé nghién cau lai cho rang: khoang
80% hoat dong cua flo-18 van con trong mo
té bao va tiép tuc duogc thai trir v6i thoi gian
ban hay 110 phat; mot phan nhé khac cua
18F-FDG, chiém khoang 20% téng hoat dong
floine-18 s& duoc bai tiét ra ngodi véi thoi
gian ban phan hay nhanh 1a khoang 16 phut [2],
[7]. Do d6 nuéc tiéu caa bénh nhan sau mai lan
Xa tri s& cO chira phong xa, dac biét trong vai
gio sau khi st dung 18F-FDG. Vi vay can thiét
phai xir ly tach biét nguon thai dé han ché tac
dong bét loi dén cac déi tuong nhay cam dic
biét la tré so sinh, tré em, phu nir ¢ thai.

Xir ly nwéc thai nhiém phong xa dwa vao quy
luat phan ré (ban ra)

Cac nhan phdng xa la nhirng hat nhan khéng
bén. Nhitng hat nhan nay tro vé trang thai bén
bang cach phan r4 alpha, beta, positon, chiém
electron hoic phan hach tu phat. Méi lién hé
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gitra $O nguyén tir ¢ thoi diém t (N) va so
nguyén tir ¢ thoi diém ban dau (No) nhu sau
[5]: N = Noe™

Trong d6: A la hang sé phan rd phong xa; N
la s6 nguyén tir phong xa & thoi diém t; N, &
sb nguyén tir phong xa & thoi diém ban dau.
Chu ky ban ré Ia khoang thoi gian ma sé nhan
phdng xa ban dau hoac hoat d6 cua né giam di
mot nira. Chu Ky ban ré cua 18F-FDG dugc tinh
bang céch giai phuong trinh: Ty,- In(2)/ M.
Nghich dao cua hang sé phan ra Ia thoi gian
séng trung binh T cua hat nhan, 1a thoi gian
trung binh ma mot nguyén tir c6 thé ton tai
trudc khi hat nhan caa n6 phén ra: T = 1/\.
Tinh toan duoc thoi diém phan rd cua 18F-
FDG la 120 phit va xay dung biéu ¢6 minh
hoa tai hinh 2.

OH
O
HO
HO
18 F
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Hinh 1. Cdu triic phan tir ciia ciia 18F-FDG
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4
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s

T2 2T12 3T12 1
Hinh 2. Minh hoa qud trinh phdn rd 18F-FDG
Tuy nhién thoi gian phan rd cua 18F-FDG
con phu thuoc vao nhiéu yéu té vi du nhu:
chudi phan rd phéng xa cua hat nhan me, su
tuong tac cua phong xa vai vat chit, hiéu ang
quang dién... Trong pham vi nghién ctru nay

tam sir dung thoi diém phan ra hoan toan cua
18F-FDG la 120 phut, két hop véi s6 liéu caa
don vi cung cip duoc pham lam co s& dé xuat
xay dung HTXLNT nhiém phéng xa.

Co quan ning lugng nguyén tir Quéc té
(IAEA) chia chét thai phong xa lam 5 loai
theo thoi gian phan rd. Loai 1: Chat thai
phong xa cd chu ky ban ré dai ngay, muc hoat
d6 phong xa cao; sau do giam dan vé thoi
gian va murc do tir loai 2 d&én loai 5; Loai 5:
Chat thai phong xa c6 chu ky ban rd ngén
ngay, muc hoat d6 phong xa thap. Nhu vay
khi d6i chiéu, nudc thai phéng xa Bénh vién
Viét - Sinh thudc loai 5 vai thoi gian ban rd
khoang 120 phut. Py 1a co s¢ dé xay dung
bién phép xir 1y nudc thai.

PE XUAT BIEN PHAP XU LY NUGC
THAI NHIEM PHONG XA

Nhu da phan tich ¢ trén, trong 8 phuong phap
xu 1y nuéc thai phong xa, phuong phap ban ra
la bién phap don gian, hiéu qua va phu hop
v6i diéu kién ctia mot nudc dang phat trién
nhu Viét Nam. Két hop véi sé liéu tinh toan
vé thoi gian ban ra cua 18F-FDG la 120 phdt,
dé xuat tach riéng ngudn thai phéng xa va xir
ly bing phuong phap ban ri.

Nudc thai nhiém phong xa phét sinh tir khoa
u buéu bao gém: nudc tir hoat dong rira chan
tay, rira dung cu, tim giat, vé sinh cua bénh
nhan va CBCNV lam viéc tai khoa ung budu
theo wdc tinh 1a khoang 3,6 m*/ngay, thu gom
theo hé thong duong bng riéng biét dan vé bé
chira. Dé xuat xay dyng bé chira nuéc thai
phong xa dudi hé théng ting ham véi dung
tich khoang 5 m®. Sau d6, nuéc thai tir bé
chtra 5 m® duoc bom vao bé XLNT phéng xa
dé xu ly bang phwong phap ban ra.

Cau tao bé XLNT phong xa: Véi thoi gian
ban phan rd cua 18-FDG la 120 phat. Xay
dung bé chira nudc thai phdng xa c6 dung
tich 108 m®, chia lam 4 ngan, (thoi gian luu
nudce cua ca hé thong duge khoang 30 ngay).
Nguyén ly hoat dong: Nudc thai tir bé chira 5
m?® dugc bom vao ngan dau tién caa bé XLNT
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phong xa, sau thoi gian luu chta, ty chay
sang ngan thir 2, 3, 4. Thoi gian Iuu nudc tai
mdi ngin khoang 5-7 ngay dam bao toan bo
ham lugng phong xa c6 trong nudc thai da
duoc ban ra hoan toan.

Két cau bé chira nuéc phong xa 5 m® va bé
XLNT phéng xa 108 m* Xay bing bé tong
cdt thép M200, bén trong 6p tam chi day 1,5
mm xung quanh va day bé. Chi tiét ban v&
duoc thé hién tai hinh 3.
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Hinh 3. Ban vé bé 5 m*
Trong qua trinh thi cong bé chua, bé XLNT
phong xa bén canh viéc xay dung theo ding
kich thude va cao do thiét ké thi can thiét d6
bé tdng xung quanh bé dé khéng ché quéa trinh
tham thiu, sau d6 trat vira bé tong va sir dung
tam chi bé day 1,5 mm 6p xung quanh dé
ngan khong cho phong xa phat ra bén ngoai.
Pay la diém khac biét co ban va mau chot
trong hé thong xir Iy nudce thai phong xa.

100,200

Nudéc sau khi qua bé XLNT, chit phong xa da
duoc phéan rd hoan toan (khdng con kha nang
gay nguy hai ddi véi con nguoi va hé sinh
thai) dugc dan vao vao HTXLNT chung cta
Bénh vién theo cdng nghé hoa sinh thdng
thuong. Nudc thai dau ra dap ang quy chuan
QCVN 28:2010/BTNMT (quy chuan ky thuat
qudc gia vé nude thai y té).
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DAi véi bun thai tir bé 5 m®, bé 108 m®, dinh
ky thué don vi ¢ chirc nang thu gom va xir ly
chét thai nguy hai dén van chuyén xur ly, tan
suat khoang 3-6 thang/lan.

Cac cong nghé xt ly chat thai phong xa khac
déu co chung wu diém la xa Iy va 6n dinh
duoc chat thai thi mdi phwong phéap lai c6
nhugce diém riéng, vi du nhu: chon lap dudi
long dat hoic dai duong — nguy hiém cho
nhitng thé hé sau; tai ché bang cac bién phép
dong ran — chua xir 1y dwoc nguon thai; dot
trong céc 1o chuyén dung — tén kém chi phi va
hiéu suat sir dung 16 khong cao. Nhu vay viéc
xur Iy bang phuong phép ban rd duoc coi la
hitu hiéu ddi vai loai hinh nuéc thai phong xa
bénh vién.

KET LUAN

Trong nhitng nim gan day, diéu tri ung thu
bang cac phuong phap vat 1y nhu chiéu xa, xa
tri ap sat... dd duoc thuc hién & mot sé bénh
vién 16n tai Ha Noi va thanh phé H6 Chi
Minh. Kéo theo phuong phap nay la mot
lugng nudce thai ¢6 chira ham lugng phong xa
phét sinh chii yéu tir qua trinh dao thai cua
bénh nhan.

XLNT bénh vién la mot noi dung khdng mai,
tuy nhién khi nudc thai c6 nhiém phong xa
lai 12 mot van dé khong don gian. Hién nay
trong quy trinh XLNT chung cta cac bénh
vién nguon thai nay chwa dugc phan tach va
xur |y riéng, vi vay tiém an nhiéu nguy co dbi
Vai stic khoe va moi truong.

Can ct vao loai thudc st dung tai khoa ung
buéu 18-FDG, la dugc chit phong xa duy
nhat dugc co quan thudc va thuc pham Hoa
Ky phé chuan trong diéu tri ung thu, dé xuat
XLNT phéng xa tai Bénh vién Viét - Sinh
bang phuong phép ban ri. Tinh toan va xay
dung dugc biéu db ban ra cua 18-FDG 1A T =
120 phut, ddi chiéu véi s6 lidu cua don vi cung
cap dugc pham (T = 105-114,8 phit), lam co s&
tinh toan kich thudc bé va thoi gian luu chira.
Dé xuat xay dung 02 bé luu chua: B 5 m® co
chirc nang thu gom luu chira toan b6 luong
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nuéc thai phét sinh trong ngay: bé XLNT véi
dung tich 108 m® dugc chia 4 ngin, thoi gian
luu nuéce tai méi ngan khoang 5-7 ngay, dam
bao chia toan bd nudc thai trong vong
khoang 30 ngay. 02 bé dugc xay dung dudi
tang ham, cau tao bé tong cdt thép, co trang
chi day 1,5 mm xung quanh dé ngin khong
cho phong xa phét ra bén ngoai.

Sau thoi gian lvu chira ¢&am bao thanh phan
phong xa c6 trong nudc thai phén rd hoan
toan, tiép tuc dau ndi vao HTXLNT chung
cua Bénh vién dé dam bao nudc thai dau ra
dap tng quy chuan QCVN 28:2010/BTNMT
(quy chuan k¥ thuat quéc gia vé& nudc thai y
té) trude khi thai vao ngudn tiép nhan.
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PROPOSED TECHNOLOGY OF WASTEWATER TREATMENT IS RADIATED

IN VIET - SINH GENERAL HOSPITAL

Ngo Tra Mai’

Institute of Physics - Vietham Academy of Science and Technology

Wastewater treatment at the hospital has been studied at many works, national and international
topics. However, for waste water from the process of radioactive contamination in the tumor
department is not mentioned. This type of waste water flow although not large, but there are many
potential risks to environmental problems. The content of the article is a proposed technology for
radioactive waste treatment through the separation of waste and treatment by disassembly based on
the classification of the International Atomic Energy Agency (IAEA).

The drug used at the Viet - Sinh hospital's oncology department is Floodoxyglucose, commonly
referred to as 18F-FDG, which is a radioactive medicine used in cancer treatment. Based on the
composition and properties of 18F-FDG, the calculated disintegration time of the compound was
120 minutes, combined with the volume of waste source in the tumor department was 3.6 m®/ day
to propose handling measures. Design of 2 treatment tanks with capacity of 5 m® and 108 m®
respectively, was built in the basement of Viet - Sinh General Hospital. Structure of two tanks
made of reinforced concrete, the inside and bottom of the tank is covered with 1.5mm thick sheet
of lead. For the 108 m® tank, divided into 04 compartments, each compartment has a water
retention time of 5-7 days to ensure that the total radioactive content in waste water has been
disposed completely before being connected to the common wastewater treatment system of the

hospital.

Key words: hospital, cancer, waste water treatment, radioactivity, disintegration
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