Phat thai cac PCDD/F trong khi thai, nuéc thai,
bun thai ti 10 dot chat thai y té 6 thanh phd Ho Chi Minh
Mai Tuan Anh’, Chu Van Hai*

'Vién Khoa hoc Cong nghé va Quén ly Méi truong, Truong Pai hoc Cong nghiép Tp H6 Chi Minh
2Trung tam Dich vu Phan tich Thi nghiém, S6 KH&CN Tp Hé6 Chi Minh

Ngay nhan bai 8.1.2015, ngay gli phan bién 12.1.2015, ngay nhan phan bién 25.2.2015, ngay chap nhan ding 2.3.2015

Phat thai Dioxin/Furan (PCDD/F) tu cac 10 dét chat thai y té dang tré thanh méi quan tam I6n doi véi
stic khée cla ngudi dan dia phuong do ddc tinh ctia cac hgp chat nay va sy ldng dong cta né. Khi
thai, nuéc thai, bun thai ti cac 16 dot da dugc diéu tra. K&t qua nghién cuu cho thay, néng dé cac
PCDD/F trong khi thai tir 0,114-4269,2979 pg TEQ/Nm?3. Da phat hién thay cac kim loai ndng va vét cac
PCDD/F trong mau bun thai va vét cac PCDD/F trong mau nudc thai.

T khéa: ban théi, dioxin, furan, khi thai, 16 dét y té, nuéc thai, PCDD/F.

Chi sd phan loai 2.7

pat van de

Polychlorinated dibenzo-para-dioxins (PCDDs)
va polychlorinated dibenzofurans (PCDFs) la hai
nhom hgp chéat thom co dac tinh tuong tu nhau.
Nguyén ti Chlorine cé thé gan & 8 noi khac nhau
trén phan tl, tU vi tri 1 dén 8. Hién nay, cac nha khoa
hoc dang quan tam dén 17 chat déng phan co cac
nhém thé chlor & cac vi tri 2, 3, 7, 8 PCDD/PCDF
va da xac dinh cac chat nay c6 doc tinh cao nhat
trong nhém cac hgp chat nay. Phat thai dioxin/furan
(PCCD/F) tii cac 16 dét chat thai y t€ dang tré thanh
maoi quan tam Ién doi véi stic khde clia ngudi dan do
déc tinh cla cac hgp chat nay va su lang dong cla
n6. Khi thai, nudc thai, bun thai tU hai 10 dét rac y
t€ chinh tai Tp H6 Chi Minh 1a 10 d6t tai Binh Hung
Hoa va bong Thanh da dugc diéu tra. Cac két qua
da dudc danh gia vé anh huéng cla cac 1o dét chat
thai y t&€ nguy hai dén mai trudng, gop phén trg giup
cho viéc xac dinh va dinh lugng nguén gay nhiém
cac PCDD/F.

Thuc nghiém
Thu thap méu

Ma&u khi thai dugc thu thap theo US EPA (phuong
phap 23), dung cu |ay mau clia Hang Keika Ventures
(M), 1dy mau dang téc. Cac PCDD/F dudc hap phu
trén cai loc XAD-2 va dung dich ndi chudn cé chua
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17 déng phan ®C_, v6i ham lugng 50 pg/ul trong
nonane da dugc thém vao XAD-2 trudc khi thu thap
mau. Mau nudc thai (trudc khi qua hé théng xu ly
nudc thai) dugdc chiia trong chai thdy tinh véi thé tich
mau: 2 |, dudc bao quan véi 1 ml HCl dam d&c cho
1 | m&u, mau bun khoang 1-2 kg. Mau dudc phai
kho trén gidy nhém trong phong thi nghiém tir 5 dén
10 ngay.

Chiét tach mau va phéan tich

Chiét tach:

Ma&u bun thai: can chinh xac 2 g bun thai tron vi
10 g Na,SO, khan, 10 g bét Cu va thém vao chét ndi
chuén '*C. Chiét Soxhlet v6i 350 ml toluene trong
24 h. Dich trich dugc c6 bang thiét bi cd quay (40°C,
100 mBar) dén géan can, thém vao 20 ml n-hexane
va co lai dén khoang 2 ml. Lam sach qua 3 c6t sac
ky: silicagel, florisil va alumina.

MAu nudc thai: néu mau co6 nhiéu can ran cé thé
nhin thay dugc, dung phéu loc chan khéng loc phéan
can vasay kho 6 60°C trong 1 h, chiét Soxhlet véi 350
ml dichloromethane trong 8 h. Cho 1 | m&u vao binh
chiét (hoac nudc da qua loc & trén), thuc hién chiét
3 lan (60 ml x 3 lan) thanh 180 ml dichoromethan
(DCM). Thém vao chat noéi chudn. Lam khan mau
bang Na,SO, va trang véi DCM. Riia mau véi H,SO,
dam dac (1-3 1an), sau dé véi NaCl, KOH va NaCl.
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DCDD/F EMISSION IN STACK GAS,
WASTE WATER, SLUDGE FROM MEDICAL
INCINERATORS IN HO CHI MINH CITY

Summary

PCDD/F emission from medical incinerators
(Mils) has become a big concern for the
health of local residents due to its toxicity
and deposition. Therefore, stack gas,
wastewater, sludge emission from the
main MIs in Ho Chi Minh City have been
investigated. The obtained result has shown
that PCDD/Fs concentration has varied from
0.114 to 4269.2979 pgTEQ/Nm?3. The authors
detected heavy metals and the trace of
PCDD/Fs in sludge and the trace of PCDD/Fs
in wastewater.

Keywords: dioxin, furan, medical incinerator,
PCDD/Fs, sludge, stack gas, waste water.

Classification number 2.7

C6 quay, chuy&n dung méi n-hexan. Lam sach qua
3 cot séc ky: silicagel, florisil va alumin.

Khi thai: phan rén: gidy loc bui + chat hdp phu
XAD-2, thém vao chéat ndi chuén '3C. Chiét Soxhlet
vGi 350 ml toluene trong 16 h. Phan 16ng: dung dich
nudc cat HPLC + MeOH (dung dé trang hé théng)
chiét 16ng - 1dng vGi toluene 50 ml, chiét 2 lan. Gép
tat ca phan dung moi chiét dem cé quay dén thé tich
2 ml. Dich chiét dugc lam sach bang cac cot sac ky
nhiéu I6p: silicagel, florisil va alumina.

Giai doan lam sach mau cho tdt ca cac nén
mau:

Co6t 1: hén hdp silicagel (theo thd tu ti day 1én
trén: 1 g silica hoat tinh, 2 g silica bazo, 1 g silica
hoat tinh, 4 g silica axit, 1 g silica hoat tinh) va trén
cung 1a 2 g Na,SO, khan. Giai hdp cot 1 bang 90
ml hexane. Cot 2: Florisil (6 g) két ndi truc ti€ép vai
cot hén hop silica gel; cot 2 dudc giai hap véi 50 ml
dichloromethane/n-hexane DCM/n-Hx (2:98), 150
ml DCM. Phan doan DCM cla cét 2 cho qua c6t
3: cot alumina bazd (4 g cla basic alumina super
1), 2 g natri sulfate khan. Tach phan doan véi: a/10
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ml n-Hx, b/10 ml DCM/n-Hx (2:98), ¢/15 ml DCM/
n-Hx (3:2), d/20 ml DCM. Pha chta cac hgp chat
PCDD/F & hai phan doan cudi ¢ va d dudc thu hoi
va c6 béng khi Nito 16ng t6i thé tich khoang 200 pl.
Chuyén mau vao glass insert va lam khé hoan toan
bang khi Nito 1dng & nhiét do thudng. Ngay lap tlc
hoa tan trong 50 ul dung dich iso-octane c6 chua
ché&t ndi chudn, do mau trén hé théng séc ky khi do
phéan giai cao HRGC/HRMS.

Phén tich thi nghiém

Cac hgp chat PCDD/F dugc xac dinh va dinh
lugng bang hé théng sac ky khi dd phan giai cao
HRGC/HRMS (Micromass, Hoa Ky). C6t BPX-5 (60
m x 0,25 mm x 0,25 um). Chuadng trinh nhiét dé nhu
sau:

140°C/(4 min)—220°C/(8°C/min)—260°%(1,4°C/min)—
310°C/(3°C/min)/5 min.

SG dung mode EI-SIM. Nhiét dé ion source
250°C; electron energy 35 eV; trap current 650 pA;
nhiét dé interface la 260°C.

Néng do cac PCDD/F dudc quy déi vé do doc
tuong dudng i-TEQ theo hé s6 dé doc i- TEF. Nong
ddé TEQ dudc tinh nhu la téng cla 17 déng phan
doc hai da dugc chi dinh cé doc tinh cao. Cac yéu
t0 tuong Ung (TEF) theo WHO (2005).

Kiém soét chat luong va ddm bdo chét luong
két qua thd nghiém

Kiém dinh chét lugng cla phuong phap béng
cac mau chuidn EDF-2513, CRM 529 (cho m&u dat,
bun). Nong do clia cac PCDD/F thu dugc khi phan
tich cac mau chuén rat tuong déng véi néng do bai
nha cung cap. D6 chinh xac clia 2,3,7,8-TCDD trong
nhiing phuong phap chuén dung cho viéc phan tich
dudgc kiém tra so v6i NIST SRM 1614. Do chinh xac
clia cac dong phan 2, 3, 7, 8 - thay thé PCDD, PCDF
dugc kiém tra so v6i phuang phap tham khao bai
viéc kiém nghiém lién phong thi nghiém (Quebec -
Canada) trong phan tich mau nudc va dat véi ma sé
cua chuong trinh CAL-76, DMR 0531-2009, DMR
07032010 cho ca hai nén méau dat va nudc. Két qua
dudc danh gia la dat cho tat ca 17 dong phan trong
mau nudc va dat.



Bang 1: xdc nhdn gia tri st dung cta phuong phdp 18y mau

va phén tich

la nhu nhau va dudc phan phdi hang ngay tuy theo
cong sudét ctia méi 10.

Nén méau | Khi théi | Nuécthdi | Bun théi Béng 2: thanh phén téng quat chéat thai rdn y té duoc dét
Ty 1é thu hdi clia méi chudn 1dy mau (%): 78-92 & 16 Binh Hung Hoa [1]
D9 13p lai (% RSDY) 0,03-0.22 0.1-25 Thanh phan | % Khéilugng | Thanh phan | % Khéi luong
Do tai lap (% RSDR) 1-1,9 0,2-2,1 0,5-1,5 H{u co 8,0 Kim loai 3,5
Higu suat thu héi (%) 87-99 98-100 88-96 Bong bing 215 Cao su 21,5
D¢ khong dam bao do (pgTEQ/g) |  0,005-0,07 0,006-0,08 | 0,006-0,09 Giéy 1,5 Nudc 4.0
D6 khong dam bao do dugc tinh trén sai s6 cia can, syringe, nhiét do khi hat syringe, do Thy tinh 9,5 Nhigt tri rac 4100 keal/kg
tinh khiét cla chuédn Plastic 30,5

MLOD (ngTEQ/g) 0,002 (ngTEQ/Nm?) 0,1 0,1

MLOD (gidi han dinh lugng clia phuong phap) = (LOD/m)* TEF trong d6 LOD: gidi han phat
hién clia may, m: khi lugng mau, TEF: hé s6 doc tuong tng theo tiéu chudn qudc té

MLOQ (ngTEQ/g)

0,006 (ngTEQ/Nm?) 03 | 03

Dja diém nghién cudu

Ngi tap trung x{ ly chat thai y té€ trén dia ban Tp
H& Chi Minh hién nay chi c6 2 dia diém chinh do
Cong ty TNHH MTV MGi trudng D6 thi thanh pho
quan ly.

Lo dét Binh Hung Hoa, quan Binh Téan: 10 dot
dudc san xuat bdi DBic va l1a 1o nhiéu cap véi cong
nghé nhiét phan. Cong suat thiét k& va van hanh 7
tan/ngay theo dang mé, van hanh ban lién tuc. Nha
may c6 hé théng k¥ thuat va kiém soat 6 nhiém cao.
N&ng lugng st dung la khi d6t (gas). Lam ngudi khi
thai b&ng thiét bi trao déi nhiét (nudc). Nhiét do
budng sG cdp < 1050°C, nhiét do budng th( cap tu
1050-1225°C, nhiét do khi thai < 180°C. Hé théng
kiém soat va xU ly 6 nhiém: s dung tdi loc, may
loc kho, than hoat tinh va NaHCO,. Ong khdi 15 m,
khong nén. Vi tri 1ap dat xa khu dan cu.

Lo dét Céng truong Poéng Thanh, huyén Héc
Mén: 16 d6t dugc san xuét bsi Thuy Sy va la 1o kin,
nhiéu cédp véi cong nghé nhiét phan va Io thung
quay. Cong suét thiét ké va van hanh 21 tan/ngay
theo dang van hanh lién tuc. Nha may co6 hé thong
ky thuat va kiém soat 6 nhiém cao. Lam ngudi khi
thai bang thiét bj trao déi nhiét (nudc). Nang luong
st dung la khi dét (gas). Nhiét dé budng so cép <
1000°C, nhiét dé budng th( cap ti 1030-1250°C,
nhiét do khi thai 100-120°C. Hé théng kiém soat va
xU ly 6 nhiém: s dung tdi loc, may loc kho, than
hoat tinh va NaHCO,. Ong khéi 20 m. Vi tri l&p dat
xa khu dan cu.

Thanh phan chét thai dau vao cho ca hai 1o: do
Cong ty TNHH MTV Moi trudng D6 thi thanh pho
quan ly ca hai 1o dét trén nén chat thai dau vao la
toan bod chat thai y t€ nguy hai sau khi dugc thu
gom, phan loai; chat thai y t€ dau vao cho hai 10 dot
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Két qua va thao luan
Nghién cdu méu khi thi

Gia tri i-TEQ cla mau khi thai S08 (Ba Ria -
Ving Tau) cao vugt ngudng cho phép so vdéi tiéu
chuén clia US-EPA (i-TEQ,,,: 600 pg/Nm?®) [2] va
Viéet Nam QCVN: 02/BTNMT (i-TEQ, ,: 2300 pg/
Nm?) vugt ngudng cho phép 1,85 lan; nguyén nhan
la do trong thanh phan chat thai nguy hai cé dét hoa
chét thuéc bao vé thyc vat. N&u so vdi tiéu chuén
EU va Singapore (i-TEQ, .: 100 pg/Nm?) [2] thi 10
S01 (Nha Beé) va S08 (Ba Ria - Viing Tau) déu vugt
ngudng cho phép tu 2,69+42,69 lan. Gia tri i-TEQ
clia cac 10 dot con lai déu dudi ngudng quy dinh,
dat yéu cau cho phép vé khi thai 16 dét chét thai ran
y t& theo Quy chuén Viét Nam va céc tiéu chuén
nuéc ngoai.

Béng 3: két qua do dac tir cdc 10 dot chét thai nguy hai va y t€

Cong

A - PCDD/F'
K}’n';':” Dia diém sudt | Thgi gian Loai Id
(tan/ngay) (iFTEQ pg/Nm?)
Lo 1 cap dot: gié nhiém
S01 Nha Be 0,18 2.2011 269,259 dau, dung cy nhiém
dau, du
S02 21 42011 0,7193
S03 21 8.2011 0,519
S04 21 9.9.2011 0,1139 Lo 2 cép dot: rac y té,
A
S5 | pongThanh |21 | 1592011 19,7812 bénh pham, d6 ding
S06 21 30.9.2011 16,304
S07 21 10.2011 5,2764
Lo 2 cép dot: gang tay,
Ba Ria - Viing gié lau, hoa chat béo vé
e Tau 2 U A thyc vat, d&u thai, rac
cong nghiép tng hop
Péng Thanh L0 2 cap dot: rac y té,
S09 (n=4) 21 5.2012 24,6172 bénh phém, @ dung
$10 | CinTho 05 6.2012 8,0705 L0 2 cap ot rac y &,
bénh pham, d6 dung
Péng Thanh Lo 2 cép dot: rac y té,
S11 (n=5) 21 42013 16,6285 bénh phém, d6 ding
Pong Thanh Lo 2 cép dot: rac y &,
S12 (n=5) 21 7.2014 8,6445 bénh phém, d6 ding
Binh Hung Hoa Lo 2 cép dot: rac y &,
S13 (n=5) 7 7.2014 7.8001 bénh phém, db ding
Ghi chu: "két qué do cua céc tac gia



Ngoai ra, theo danh gia chi tiét vé két qua phan
tich thi: c6 su hién dién cla nhom chiéc TCDD
trong cac mau phan tich véi néng dé dao dong tu
0,2971+229,4395 pg/Nm?3 tai cac vi tri S10 < S05 <
S06 < S01 < S08. Co su hién dién clia nhéom chtic
TCDF trong cac mau phan tich v6i ndbng do dao
dong tu 0,05+335 pg/Nm? tai cac vi tri S07 < S05
< S10 < S06 < S01 < S08. Co6 su hién dién cla cac
déng phan PCDD/F trong cac mau phan tich, trong
dé: OCDF; OCDD; 1, 2, 3, 4, 6, 7, 8-H CDF' 1, 2,
34678HCDD23478PeCDF234
6, 7, 8-H CDF co ham Iuong cao nhat va déng gop
phan I6n doc tinh i-TEQ clia cac PCDD/F. Ty |é gilia
PeCDF va PeCDD cho tat ca cac mau déu I6n hon
1, diéu nay ngu y nguén gbc gay 6 nhiém tu cac
chét téng hop 1a luén troi hon [3].

Béng 4: so sanh i-TEQ cdc PCDD/F (ng/Nm?) cho 16 Béng Thanh
qua cac nam

Nam 2011 2012 2013 2014
S6 mau (n) 6 4 5 5
i, TEQ (ng TEQ/Nm®) 0,0071 0,0246 0,0166 | 0,0086
QCVN02:2012 (ng TEQ/Nm?) 23 23 23 23
US- EPA (ng TEQ/Nm?) 0,6 0,6 0,6 0,6
EUD, Sing, Nhat (ng TEQ/Nm®) | 0,1 0,1 0,1 0,1

K&t qua nghién ctiu cac mau khi thai 10 Béng
Thanh cho thdy, ham lugng cac PCDD/F qua
cac nam déu thdp hon ngudng cho phép QCVN
02:2012/BTNMT. Gia tri cac thong s6 vO co trong
khi thai nhu: CO, SO,, NO,, O,, HCI rat thap cho ca
hai 10 d6t rac y t€. Thém vao do, khong phat hién
thay Cd, Hg, Pb trong khi thai clia ca hai 10 dét rac
y t& nay. Chung t6i tién hanh nghién ctu thém téng
cac PCB va khéng phat hién thay téng cac PCB
trong khi thai clia ca hai 10 dot rac y té nay.

Bang 5: so sanh cac PCDD/F cla céac 10 S01-S13
vdi cdc nghién cuu khac [4, 5]

. i-TEQ (pgTEQ/Nm?) Ngudn
Kiéu mau . — — 2
Trung Quéc | DaiLoan VigtNam* | tham khao

Khi théi tir 16 dét 80+31600 5,1675+24,6172 4]
yté
Khi théi tir 16 dt 0,063+0,127 5]
chét thai do thi
Khi thai tii 16 dat 0,114+4269,298
chét thai nguy hai

Ghi chu: * két qua nghién cuu clda cac tac gia
Nghién cdu méu ban thai

Da phat hién thdy vét 1, 2, 3, 7, 8, 9-H CDD; 1,
2,3,4,6,7,8-H CDD; OCDD trong bun thai ca 10
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Binh Hung Hoa va vét 2, 3, 7, 8-TCDD; 1, 2, 3, 4,
6, 7, 8-H CDD; OCDD trong bun thai cla 10 Béng
Thanh. Da phat hién thay kim loai nang Cd, Pb, Hg
vuot quy chudn cho phép cho ca hai 10, dac biét 1a
nong dé Pb cao. Tuy nhién, khéng phat hién thay
téng cac PCB.

Nghién cidu méau nudc thai

Lo Binh Hung Hoda véi cong nghé nhiét phan tinh
va chat thai c6 do 4m cao nén cé giai doan ép rac
dé giam do &m trudc khi dét. Mac du lugng nuéc ép
rac nay khong nhiéu, nhung lai cé mic dd 6 nhiém
BOD,, COD, N t8ng rét cao, can dugc x{ ly va quan
ly chat. B4 phat hién thay vét 2, 3, 4, 7, 8-PeCDF;
1,2,3,4,7,8-HCDF; 1, 2, 3,6, 7, 8-H CDF; 2, 3,
4,6,7, 8HCDF; 1,2, 3,4,6,7,8HCDF; 1, 2,3,
4,7, 8, 9HpCDF OCDF; 1, 2, 3, 4, 6 7, 8-H CDD;
OCDD cua ca hai ld. Ngoai ra, cac két qua phan tich
nudc thai tt hé théng xU ly khi thai cho thay, cac chi
tieu BOD,, COD, N t8ng cao han QCVN 40:2009/
BTNMT cét B, diéu nay chiing té thanh phéan hiu co
chay chua hét. Tuy nhién, nuéc thai ti nudc ép rac
va hé théng xU ly khi da dugc x{ ly bang hé théng
xU ly nudc thai clia cé hai nha may.

Két luan

Vé céac phuong phap phan tich: cac phudng phap
phan tich dugc nghién cliu cho phlu hgp véi cac diéu
kién & Viét Nam va c6 cac cai tién nhu rat ngan
dudc thoi gian phan tich mau. Diéu nay dac biét co
y nghfa khi thuc hién mot chubi cac mau va tiét kiém
dudc cac dung mdi (doc), giup giam thiéu tac hai
dén stic khde cla ngudi phan tich va 6 nhiém moi
trudng. Cac phuong phap nay la tai liéu tham khao
tot cho cac phong thi nghiém khac khi phan tich cac
PCDD/F va la tai liéu t6t dé tham khao khi xay dung
bd quy chudn Viét Nam vé phuong phap phan tich
cac PCDD/F.

K&t qua nghién clu cac mau khi thai cho thay,
ham lugng cac PCDD/F qua cac nam déu thap hon
QCVN va gia tri cac thong so v ¢o trong khi thai nhu:
CO, SO,, NO,, O, rat thap. Nong do HCI thap do rac
dua vao c6 ham lugng cac hgp chat chia Chlor nhu
PVC thap cung véi cong nghé 16 d6t 2 cap dap ting
theo QCVN cho thay, khi thai ti 10 dot chat thai y té
clia 2 10 d6t chat thai y té tap trung ctia Tp H6 Chi
Minh da dudc kiém soat. Tuy nhién, can nghién clu
thém coéng nghé cua 16 dét nhdm déap Ung cac tiéu
chudn cao haon trong bao vé méi trudng. Su phan
bé cac PCDD/F cho thay OCDF; OCDD; 1, 2, 3, 4,
6,7, 8-HPCDF; 1,2,3,4,6, 7, 8-HPCDD; 2,3,4,7,
8-PeCDF; 2, 3, 4, 6, 7, 8-H CDF c6 ham lugng cao



nhat va déng gép phan I6n déc tinh i-TEQ cua cac
PCDD/F cho 16 d6t rac thai y té. Trong khi do, 16 dot
chat thai nguy hai thi 2, 3, 4, 7, 8-PeCDF c6 nong
dé cao nhat cia nhom PCDF; trong khi do6 2, 3, 7,
8-TCDD c6 néng do cao nhat cia nhom PCDD. Ty
|& gilia cac PCDF va cac PCDD cho tat ca cac mau
déu nhiéu han 1, diéu nay cho thay, ngudn goc gay
6 nhiém tif cac chat téng hop 1a ludn troi hon. Bén
canh do, cac chi tiéu khac nhu kim loai nang, BOD,
COD, N téng, cac PCB ciing dugc nghién ctu thém
dé danh gia do doc clia cac thanh phan 6 nhiém.
K&t qua nghién clu cho thay, nudc ép rac con chua
nhiéu chat doc hai va trong bun thai con chia lugng
kim loai kha cao, diéu nay cho thay can cé cac bién
phap x{ ly thich hgp cho tling nguén thai. V&i nhiing
16 dét dap ting QCVN 02:2010/BTNMT vé thiét ké
16 d6t, qua trinh van hanh va cac bién phap xG ly 6
nhiém triét dé sé ddm bao khong phat thai cac chat
doc ra maoi trudng.
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