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Solid waste landfill is one of the causes of air pollution. Polluted
gases from landfills (CH4, NHs, H2S, dust,...) can diffuse into the
atmosphere easily and cause significant pollution to the surrounding
air environment. The study presents the results of air pollution
transportation around Dinh Vu solid waste treatment area, Hai Phong
city based on semi-empirical theoretical method on the basis of
improved Gifford-Hanna model. The transportation calculation results
of TSP, NHs, H,S emitted from the Dinh Vu landfill show that the
northwest area of the landfill is not polluted by TSP, but is polluted by
NHs and H2S when the southeast wind blows. In the range from the
landfill border to the distance of 300 - 400m, the concentration of NH3
exceeds the Vietnam standard for toxic gases from 1.26 to nearly 1.3
times; the air environment is polluted with H,S with calculated
concentration values exceeding 3.7-9 times compared to Vietnam
standard. The research results contribute scientific basis in the
planning of waste landfills and develop strategic solutions to control
and minimize the emission of pollutants from landfills in Hai Phong.
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TU KHOA

Chét thai ran

O nhidm khéng khi
Lan truyén

Hai Phong

Dinh Vi

Bai chon lap chat thai ran 12 mot trong nhitng tac nhan gay 6 nhiém
mdi truong khdng khi. Céac chat khi & nhidm tur bai chdn lap (CHa,
NHs, H,S, bui,...) ¢6 thé khuéch tan vao trong méi truong khong khi
mot cach dé dang va gay 6 nhidm dang ké ti méi truong khong khi
xung quanh. Nghién ciu trinh bay két qua danh gia lan truyén 0
nhiém bui va khi thai xung quanh khu xir ly chét thai rin Pinh Vi,
thanh phd Hai Phong dya vao phwong phéap 1y thuyét ban thuc
nghiém trén co s& cai tién md hinh Gifford-Hanna. Két qua tinh toan
lan truyén TSP, NHs, H,S phat thai tir bai rac chon lap khu xu ly
Dinh Vii cho thiy khu vuc phia Tay Béc bai chon Iap rac khong bi 6
nhidm TSP, song bi 6 nhidm NH; va H.S khi c6 gié Dong Nam théi.
Trong pham vi tir bai chén lap rac d&én khoang cach 300 - 400m, ndng
d6 NHs vugt QCVN dbi vai cac khi doc hai tir 1,26 dén gan 1,3 lan;
mai trudng khong khi bi 6 nhidm H,S véi gia tri ndng do vuot tir 3,7-
9 1an so v6i QCVN. Két qua nghién ctru déng gop thém co sé khoa
hoc trong quy hoach cac bai chén lap rac thai va xay dung céc giai
phép chién luoc kiém soét, giam thiéu sy phat thai cac chat 6 nhiém
tir cac bai chon lap ¢ Hai Phong.
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1. Giéi thiéu

Céc chat 6 nhiém khdng khi phét thai tir bai rac chdn lap chat thai ran (CTR) sinh hoat anh
huong truc tiép dén sic khoe cua cac ho dan cu sinh sdng xung quanh béi réc. Do réc thai thu
gom tir cac huyén, thanh phd c¢6 muc thai I6n thudng dugc van chuyén dén khu chon lap tap
trung. Trong qua trinh rac dugc tich tu va phan hay, duéi tac dung cua céc yéu t6 khi twong nhu
nhiét 46, d6 am, luong mua, tbc do gid, cac chat 6 nhidm phat sinh nhu bui TSP, NHs, H,S,
CsHs,vv, ... phat tan ra gay 6 nhiém méi truong khéng khi xung quanh.

Nhiéu nghién cau chuyén sau vé chét lugng khong khi (CLKK) da duoc thuc hién & nhiéu
nudc trén thé gioi va Viét Nam. Cac phuong phap déanh gia chu yéu sir dung thdng qua So liéu
quan trac. Nong do bui va cac chat quan trac dugc so sanh véi tiéu chuan cho phép cua quéc gia
hodc duogc sir dung dé tinh toan chi sé chat lwong khong khi AQI/chi s6 6 nhiém khdng khi API.
Noi dung nghién ciru tuong dbi da dang bao gém nhiing van dé vé xu thé bién do6i cia CLKK; tac
hai cua bui va khi doc; nhiing anh huong den sic khoe con nguoi [1]-[3]. Céc két qua nghién cau
cling da chi ra dugc cac nguon phéat thai, nong do cac chat co lién quan va anh huong cua cac yéu
t6 vi khi hau nhu huéng gio, nhiét do [2]-[4].

Ngoai sir dung sb liéu quan tric, phuong phap mé hinh hoa méi truong cling dugc su dung dé
danh gia chat luong khdng khi ¢ cac bi rac, co thé ké dén mé hinh lan truyén cho ngudn mat caa
Gifford-Hana. Hién tai ¢ Viét Nam, huéng nghién ciu ting dung mé hinh tinh toén lan truyén céc
chat khi phét thai tir cac bai rac chon lap méi duoc chi y trong khoang gan chuc nam tré lai déy.
Nhiing nghién ctru dién hinh lién quan duoc chi ra trong cac tai lidu di cong bd [4], [5]. M6 hinh
ngudn mat caa Gifford-Hana da duoc 4p dung dé xac dinh hé sb phat thai va thiét lap cong thic
tinh toan lan truyén khi thai tir cac béi réc tai mot s6 khu do thi trén dia ban thanh phd HS Chi
Minh [5]. M6t s6 han ché cia md hinh nhu c6ng thuc tinh toan qua phuc tap, phuong phap hiéu
chinh mé hinh dé dat hiéu suat cao chua dugc dé cap nén kho 4p dung vao thuc té. Han ché nay
da dugc khic phuc bang md hinh Gifford-Hana cai tién cia Pham Ngoc Ho dua trén Iy thuyét
ban thuc nghiém [6]. Md hinh cai tién cho ngudn mit cd dang md hinh hdi qui ham da thirc dang
tong quat bac 6, tuy nhién, d6i véi bai rac co qui md nho chi can wng dung ham da thirc bac 3 [4].
Phuong phap nay da duoc wng dung trong nghién ciu phan vang 6 nhiém va du bao muc do 6
nhiém khong khi tai mot sé bai rac & Ha Noi, Hoa Binh [4], [7]. Dién hinh Ia b4o céo nghién ciu
mirc d6 6 nhiém khong khi tai mot s6 khu xir Iy chét thai dé diéu chinh chinh séch hd trg ddi véi
viing anh hudng maéi truong cua So Tai nguyén va Moi truong Ha Noi [4]. Két qua chi ra nong
d6 cua chat 6 nhidm giam dan theo khoang cach tinh tir ranh gigi cua béi rac ciing nhu anh huong
ctia cac yéu td khi tugng dén lan truyén bui va chit 6 nhidm trong méi truong khdng khi xung
guanh bai rac.

B4i chon lap (BCL) rac thai Pinh Vii, Hai Phong thudc khu xa ly chit thai ran Dinh Vi hién
1a mot trong cac bai chon 1ap trong yéu cua thanh phé Hai Phong véi ¢ong suat gan nhu 16n nhét
trong cac bai chén lap trén dia ban thanh phé [8]. Hoat dong chdn lp, xir ly rac 1a nguon phéat
thdi cac hoi khi doc hai va gia tang bui do cong tac thu gom chuyén che rac sinh hoat, ¢4 thé gay
anh huong dén stc khoe nhiing ngudi 1am viéc truc tiép tai khu xir Iy va ca ngudi dan séng xung
quanh khu vyc. Do vay, nghién ciu ndy tng dung phuong phap mé hinh 1y thuyét ban thuc
nghiém dé tinh toan lan truyén NHs, H,S, TSP phét thai tir bai rac chon lap rac thai Pinh Vi
nham cung cap co s& khoa hoc trong linh vuc canh bao 6 nhidm, quan ly va giam st chét lugng
khéng khi phuc vu cho cong tac quy hoach va phat trién bén viing thanh phd Hai phong.

2. Phwong phap nghién ciru
2.1. Péi twong nghién ciru

Nghién ctru danh gia sy lan truyén 6 nhiém khong khi tir khu xir Iy chét thai rin Dinh Vii theo
ba théng s6 H.S, NHs, TSP.
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2.2. Phwong phap nghién curu

Cho dén hién nay c6 khoang 20 mé hinh khac nhau da va dang dugc ap dung & trén thé gidi va
Viét Nam dé tinh toan qué trinh lan truyén chat 6 nhiém phat thai tir ngudn diém/ ngudn duong/
nguon mat dén méi truong khong khi xung quanh nhu md hinh Berliand, Gauss va Sutton (dang cai
tién cua Gauss), Gifford-Hanna,... Co so khoa hoc dé xay dung cac md hinh nay 1a dua trén ly
thuyét khuéch tan réi trong Iop bién khi quyén hogc Iy thuyét réi thong ké ban thuc nghigm.

Trong nghién cau nay, ttng dung md hinh Gifford-Hana cai tién dua trén ly thuyét ban thuc
nghi¢ém do Pham Ngoc Ho dua ra ¢ dang ham da thirc béc 3 [4] dé danh gia sy lan truyén 6
nhiém khong khi tir khu xir ly chat thai ran Pinh Vii. Him da thic bac 3 ¢6 dang nhu sau:
_ B
Cx™) = uXCpe
x=50m, 100m, ...X, (M); Xo 1a khoang céch 16n nhat tinh tir bién gici bai rac liy 1am kich thudc
chuan hda. Nghién cau quan tric cac diém nam xung quanh bén ngoai bai chén rac chén lap,
céch bién gioi béi rac tir 100 - 1000 m ¢ khu xtr ly cht thai rin Dinh Vi

u - tbe do gio tirc thoi do tai cac thoi diém quan tric theo cac hudng gid. Gid tri u lién quan
dén trang thai caa khi quyén; C;. - Gia tri giéi han cho phép cua nong d¢ chat 6 nhiém theo
QCVN 05:2013/BTNMT - quy chuan ky thuat qudc gia vé chat luong khong khi xung quanh va
QCVN 06:2009/BTNMT - quy chuan k¥ thuat qudc gia vé mot sb chat doc hai trong khdng khi
xung quanh; gia tri nay khi nhan vao ¢ miu sb caa ham hdi quy dé trong ngoac tré thanh dai
lwong vo thir nguyén [4]; a, b, ¢, d 1a cac hé sé dugc xac dinh tir ham hdi qui da thic bac 3, dya
vao céc s lidu do dac thyc té tai khu vuc bai chdn lap rac Pinh Vii; M tai luong 6 nhidm
(ug/mZs) duoc tinh theo cdng thirc cai tién tir md hinh Gifford va Hanna cia Pham Ngoc HO,
trén co s& ly thuyét dong dang va thir nguyén [6]: M = (Cgqo — Cpap) X T (2); U (m/s) 12 toc do
gi6 ung vai khoang cach do theo tit ca cac hudng gio; Sai s6 twrong ddi cia md hinh (cdng thic

[Ce (1h) —Can (10)
Cu (lh)
hiéu sudt md hinh p theo cong thuc: p(x*) =1—s(x*),% (4); Trong do: Cu (1“) 1a ndng

(ax*3 +bx* 4+ cx* + d) (1); Trong d6: x* = xilé dai luong v6 thir nguyén, véi
0

1) duoc danh gia theo cong thic thong ké co ban sau: S(X )= (3) va

d6 chit 6 nhidm thyc té do duoc; Cap (1“) la ndng d¢ du bao theo cong thic (1). Néu sai sé

s(x*) tai cadc khoang céach X" nhé, khoang tir 0,01-0,2 tuong &ng VGi hidu suat mo hinh dat
duoc tir 80 - 99% thi khdng can hiéu chinh. Trong trudng hop ¢6 sai s6 16n thi md hinh can hiéu
chinh theo tai liéu [4]: C;C(x*)zédb(x*)+a(x*) (5); trong d6 C;_ - ndng do chat 6 nhiém

duoc hieu chinh; Cap (x) - ndng do du bao theo cong thic (1); a(x*)- hé s6 hidu chinh

trung binh duoc tinh tir cac khoang cach chuan héa.

Nghién ciru da 1ay mau, quan trac 3 thong sé NHa, H,S va TSP & 6 vi tri khac nhau (KK1-
KK6) xung quanh khu xir Iy CTR Binh Vil theo huéng dan ky thuat quan trac tai thong tu sb
24/2017/TT-BTNMT. Nghién ctru quan tric vao 3 thoi diém trong ngay theo 3 ép khi twong (7h,
13h va 19h), vao thang 11/2021 ¢ khu xir Iy CTR Pinh Vii. S6 li¢u quan trac trung binh 1 gio doi
véi moi thdng s6 tng vai cac thoi diém quan trac khac nhau trong ngay duoc ldy gia tri ndng do
cao nhat dé danh gia. Toa d¢ ciia cAc vi tri 1y mau ¢ khu xir Iy CTR Dinh Vii trong dot quan tric
thang 11/2021 dugc thé hién ¢ Bang 1.
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Bang 1. Toa dé cua cac v; tri ldy mau ¢ khu xit Iy CTR Pinh Vii

o Pon Piém quan triac
Chi tiéu .
Vi KK1 KK2 KK3 KK4 KK5 KK®6
Vi trf m Céch hién Cach bién Cach bién Céch bién Céch bién Céch bién
’ BCL 100 m BCL250m BCL350m BCL450m BCL 750 m BCL 1000 m
20°48'30.64" 20°48'35.48 20°48'38.15 20°48'39.68"N 20°48'48.31" 20°48'54.10"
Toa dd N,106°47'30. "N,106°47'2 "N,106°47'2 ,106°47'22.56" N,106°47'17. N,106°47'11.6

38"E 8.56"E 6.32"E E 96"E 4"E

Ham luong TSP dugc x4c dinh bang phuong phép do nhanh bang thiét bi do bui Haz-Dust
EPAM 5000. H,S duoc xac dinh bing phuong phap do nhanh bang thiét bi Gray Wolf TOX - TG
501. NH; duoc lay mau, bao quan va xac dinh bang phuong phap MASA 401. Mau khi NH;
duoc phan tich & trung thm Nghién ciu Quan trac va M6 hinh héa Méi truong (CEMM), Trudng
Pai hoc Khoa hoc Ty Nhién, PHQGHN. Céc vi tri ldy tinh tir bién giéi bai chdn lap rac lan luot
14 100 m, 200 m, 350 m, 450 m, 750 m, 1000 m. Khoang cach dugc liy lam kich thugc chuan
hoa X, 1a 1000 m. Gi4 tri nong d6 nén caa TSP, NH3 va H2S quan tric tai khu vuc nghién ciu lan
luot 12 62,4; 58,2 va 36 (ug/m3). Téc do gi6 trung binh tai thoi diém quan tric khu vuc béi chén
lap réac Pinh Vii 1,08m/s.

3. Két qua va ban luan
3.1. Xay dung ham da thirc bic 3 cho cac thong sé NHs, H,S, TSP

Céc ham da thic bac 3 dugc xay dung tir 6 liéu do thuc t& NHs, H,S, TSP duoc thé hi¢n
trong Hinh 1. H¢ s6 twong quan hoi qui R? deu co gia tri xap xi tu 0,8 (doi v6i TSP) va den hon
0,95 (doi vaoi NH3 va H»S). Vi vay, cac hé 0 thu dugc tir cdc ham da thue trén dugc s dung két
hop véi cach tinh M (xem cong thirc 2) d€ xay dung mo hinh tinh lan truyen 6 nhiem cho tung
chat nhu sau:

+NHs: C(x") = 2222 -886,19x" + 1660,4x - 1001,8x + 431,92) (6)
+HyS: T (x*) = = (-718,82x+1703,5x"-1320,9x+454,7) (7)
+TSP: C(x") = 222 (144,5x - 286,56X +109,46x + 100,17) (8)
C(x*)(ug/m3) NH,
400 y = -886,19xC + 1660,4x2 - 1001,8x + 431,92
350 R?=0,9526
300
250
200
150
100
50
0
0 0,2 0,4 0,6 0,8 1 1,2

@
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C(x*)(ug/m3) H,S

400 y =-718,82x3 + 1703,5x% - 1320,9x + 454,7
R*=0,9775
350

300
250
200
150 QQ
100

50

0

(b)
C(x*)(ug/m?) TSP

140 y = 144,5xC - 286,56x2 + 109,46x + 100,17

2
120 ° R*=0,8202

100

80 ®

60
40
20

0

(©)
Hinh 1 (a),(b),(c). Md phong ham héi qui da thirc bac 3 cho NHs, HaS, TSP tir s6 liéu quan trdc thuc té tai
khu vz xung quanh béi chén lap rac thai Dinh Vii
Hi¢u chinh md hinh: Két qua tinh phan b6 ndng do NHs, H,S, TSP tir bai chon Iap rac thai
Dinh Vil theo cong thic (6), (7), (8) roi vao trudng hop co sai s twong dol hiéu suat mé hinh
khong cao, dic biét ddi véi mo hinh dyu bao TSP (chi dat 20%). Do vay, can phai hidu chinh két

qua tinh ChC theo cong thuc (7).

+NH3: Hiéu suat dy bao chi dat 44 - 51%, do vay can phai hiéu chinh. Hiéu suit mé hinh sau
hiéu chinh dat 86,3 (vi tri gan nguén 100m) dén 97,7% (vi tri 450m), tai 1500m dat 87%. Trong
pham vi 200 - 750m hiéu suét dat tir 90%, cao nhat tai 450m va 200m (95%); Hé sb hiéu chinh
(HSHC) 14 158,
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+H,S: Hiéu suat du bao dat tir 72,7 dén 83,5%, duy c6 vi tri 350 m hiéu suit chi dat 56%.
Hiéu suat mo hinh sau khi hiéu chinh dat hiéu qua cao tir 81% dén 99,3% (vi tri 350m hiéu suét
thap nhat chi dat 81,3%); HSHC 1 37,5.

+TSP: Hiéu suat du bao thap dudi 20%. Hiéu suat du béo sau hiéu chinh dat 78 dén 91% (duy
c6 diém tai khoang cach 1000m hiéu suat chi dat gan 60%), hiéu suit cao nhat dat 96,4% tai
khoang cach 350m cach bién gigi bai chén lap rac; HSHC 1a 87.

3.2. Két qud tinh lan truyén 6 nhiém theo phwong phdp 1y thuyét ban thec nghiém

Két qua tinh toan lan truyén 6 nhiém NHs, H,S va TSP theo khoing céch xudi theo huéng gio
Dong Nam (cac vi tri cach nhau 100 m) tir mé hinh Iy thuyet ban thuc nghiém theo cac cong thuc
(6), (7), (8) vai hé¢ so hig¢u chinh twong tng cho béi chon lap rac thai Binh Vi dugc trinh bay &
Hinh 2.

C(x*)(ug/m?)

NH,
350
300
250 .\.*I—I—PHI—H
200
150
100
50
0 @ o—@ \ 2 \ 2 L L L L @
0 200 400 600 800 1000 1200
—@—x* —il—C Hiéu chinh Khodang cach x(m)
(a)
CO) ug/m?) s
500
400
300
200
100
0 @ @ @ @ @ @ L 4 L 4 L 4 @
0 200 400 600 800 1000 1200
—@—x* —ii—C Hiéu chinh Khodang cach x(m)
(b)
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C(x*)(ug/m?) TSP

120
100
80
60
40
20

0
0 200 400 600 800 1000 1200

x* C Hiéu chinh Khodng cach x(m)

(c)
Hinh 2 (a), (b), (c). Phan bé nong dg NHs, H,S, TSP theo khodang cdch xudi theo huéng gié Pong Nam
khu vuec bai chon lap rac thai Dinh Vii

Theo sé liéu thong ké & Hai Phong, gio Pong Nam la gid c6 tan suat Ién, do vay khu vuc xudi
theo hudng gio Pong Nam tinh tir bdi chon 1ap rac thai Pinh Vii co thé chiu anh huong tir bui va
khi thai phét sinh tir bdi chén Iap. Cin cir vao QCVN 0:5/2013 qui dinh vé gisi han cho phép cua
TSP trong méi trudng xung quanh 1a 300m pg/m3va QCVN 06/2009: BTNMT qui dinh vé gidi
han c4c chat doc hai trong moi truong (d6i vi NHz 1a 200 pg/miva H,S 1a 42 pg/m®) cd thé thay
rang: khu vuc phia Tay Bic so véi bai chon l1ap rac cd thé bi 6 nhidm NHs va H.S khi cé gid
DPong Nam thoi va khong bi 6 nhiém TSP, cu thé nhu sau:

+ Nong d6 NHz khu vuc bai chon 1ap rac thai Dinh Vi ¢o xu huéng giam dan theo khoang
cach dén khoang 300 - 400m, gi4 trj tinh duoc vuot QCVN ddi véi cac khi doc hai tir 1,26 dén
gan 1,3 lan, gié tri cao nhit tinh dwoc gan bién gigi bai rac xap xi 295 (ug/m®) ¢ khoang cach
100m. Trong pham vi tir 500-800m, ndng d6 c6 xu hudng khdng bién dong voi gia tri khoang
trén dudi 252 (ng/m®), sau dé tiép tuc giam nhe. Nhu vay, trong pham vi tir 300 - 1000m tr¢ di,
mai trudng khéng khi ¢ dau hiéu chém 6 nhidm NHs khi c6 gié Dong Nam théi manh.

+ Phan b6 ndng d6 H.S giam dan theo khoang céch tir bién gisi bai chdn 1ap rac c6 xu huéng
giam rd rét khi ra xa ngudn, gié tri tinh toan dugc déu vuot QCVN06:2009/BTNMT. Gia tri cao
nhét gan bién gisi béi chon lap rac & khoang cach 100m. Trong pham vi tir bdi chdn lap rac dén
khoang cach 300 - 400m, méi truong khdng khi bi 6 nhiém H,S, gia tri tinh toan dugc vuot tir 3,7-
9 1an so véi QCVN. Tir khoang cach 600m tro di, gid tri ndng do gan nhu khong thay doi, dao dong
trong khoang 111pg/m? - 115 pg/m?® va van vuot gié tri gioi han cho phép khoang trén dudi 2,7 lan.

+ Nong d6 TSP ¢6 xu hudng khdng bién déi trong pham vi tinh toan tir bién gigi bai chon Iap
dén khoang cach 1000m xudi theo huéng gié Bong Nam, gia tri nho hon nhiéu so véi gia tri cho
phép trung binh 1h theo QCVN ddi véi mdi truong khdng khi xung quanh. Gia tri tinh dwoc dao
dong trong khoang 95ug/m?3- 98 pg/md, thap nhit & vi tri cach bai chdn lap rac thai Pinh Vi
1000m.

4. Két luan

Nghién ctru da ¢ng dung ly thuyét ban thuc nghiém dé xay dung mé hinh tinh toén lan truyén
TSP, NHs, H2S phat thai tir bai chon Iap rac thai Dinh Vi, Hai Phong c¢6 dang ham da thirc bac
ba. Két qua tinh toan cho thay, khu vuc phia Tay Béc bai chdn lap rac khong bi & nhiém TSP,
nhung bi & nhiém NH3va H,S khi c6 gié Dong Nam thoi.
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Trong pham vi tir bai chon lap rac Pinh Vii dén khoang cach 300 - 400 m, nong do NH; vuot
QCVN dbi véi cac khi doc hai tir 1,26 dén gan 1,3 lan. Maéi trudng khong khi bi 6 nhiém H.S véi
gia tri nong do vuot tir 3,7- 9 1an so vai QCVN.

Két qua nghién ciru dong gop thém co s¢ khoa hoc trong canh béo 6 nhiém, xay dung va dé
Xuat mot so giai phap kiém soét, giam thiéu phét thai cac chat & nhiém tir cac bai chén lap rac
thai, gop phan bao vé mdi trudng va phat trién bén viing tai thanh phd Hai Phong.
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