BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

1ISO 9001 : 2008

KHOA LUAN TOT NGHIEP

NGANH: KY THUAT MOI TRUONG

Giang vién huwéng din: Ths.Nguyén Thi Cam Thu
Sinh Vién : Lé Thi Ngoc

HAI PHONG - 2012




BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

KHAO SAT XAC PINH HAM LUQNG NO,, SO,
TRONG KHONG KHI TAI MOT SO PIA PIEM TREN
PIA BAN THANH PHO HAI PHONG

KHOA LUAN TOT NGHIEP PAI HQC HE CHINH QUY
NGANH: KY THUAT MOI TRUONG

Giang vién hwéng din : Ths.Nguyén Thi CAm Thu
Sinh vién : L& Thi Ngoc

HAI PHONG - 2012




BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

NHIEM VU DPE TAI TOT NGHIEP

Sinh vién: Lé Thi Ngoc Ma SV: 120627

Lop: MT1202 Nganh: Ky thuat Moi truong

Tén dé tai: Khao sat xac dinh ham luong NO,, SO, trong khong khi tai mot sb
dia diém trén dia ban thanh phd Hai Phong.



NHIEM VU DE TAI

1. Noi dung va cac y€u cau can giai quyét trong nhi€ém vu dé tai tot nghiép
( vé ly luan, thuc tién, cac so6 liéu can tinh todn va cac ban vé).

2. Cac so0 liéu can thiét dé thiét ke, tinh toan.
- Céc s0 li¢u thu duoc tur thyc nghiém.

.........................................................................................



CAN BQ HUONG DAN DPE TAI TOT NGHIEP
Ngudi hwéng din thir nhat:

NOi dung huONE dAN:.......cvvivieieieieieeeeeee s

Pé tai tét nghiép duoc giao ngdy thang nim

Yéu cau phai hoan thanh xong trudc ngady thang nim

ba nhan nhiém vu DPTTN ba giao nhiém vu DPTTN
Sinh vién Nguoi hwéng dan
Hdi Phong, ngay ...... thang........ ndam 2012

Hi¢u truwémng

GS.TS.NGUT Tran Hitu Nghj



PHAN NHAN XET CUA CAN BQ HUONG DAN

1. Tinh than thai do cia sinh vién trong qua trinh lam dé tai tot nghiép:
Panh gia chat lwgng ciia khéa luan (so véi ngi dung yéu cau da deé ra
trong nhiém vu D.T. T.N trén cac mat ly luin, thuc tién, tinh toan so
liéu...):

Hai Phong, ngay thang nam 2012
Can b huéng din

(Ky va ghi ré ho tén)

ThS.Nguyén Thi Cim Thu



LOI CAM ON

Véi long biét on sdu sdc, em xin chan thanh cam on Th.s Nguyén
Thi CAm Thu — nguoi da giao dé tai va tan tinh huéng dan, dong vién,
gitp do em hoan thanh khoa luan nay.

Em ciing xin bay t6 10ng biét on siu sic dén thiy co gido trong
bd mén Moi trudng, cam on thay c6 truong Pai hoc dan 1ap Hai Phong
d3 tao diéu kién cho em trong sudt qua trinh thuc hién dé tai.

Toi ciing xin gui 10i cam on dén gia dinh va ban bé — nhiing
nguoi da ghp d&, dong vién toi trong sudt thoi gian hoc tap va 1am khoa
luan nay.

Em xin chan thanh cam on !

Hai Phong, ngay 10 thang 12 nam 2012
Sinh vién
L& Thi Ngoc



TP.HCM
TCM
KVSX
TCVN
QCVN
TNHH
DN
BTNMT
STT

DANH MUC VIET TAT

: Thanh phé H6 Chi Minh.

: Tetra Chloride Mercurate.

- Khu vuce san xut.

- Tiéu chuan Viét Nam.

: Quy chuan Viét Nam.

: Trach nhi€ém hiru han.

: Doanh nghiép.

: BO Tai Nguyén Moi Truong.
- S6 thir ty.



DANH MUC BANG

Bang2.1: Xac dinh ham Tuong NOj ... 23
Bang2.2: Xac dinh ham Tuong SO; ... 27
Bang 2.3: Két qua xac dinh dudng chudn NOj ........oovvieivieiieieeeeeeeeees s 28
Bang 2.4: Két qua xac dinh dudng chuan SOx.........ccvveivveeiieieeeeeeeeeeeee s 29
Bang 3.1: Toa do cac vi tri léy mau khi tai nga ba So DAU voeeeeeeeeeee e 30
Bang 3.2: Két qua phan tich chat lwong méi truong khong khi khu vuc Nga ba

SE DA ovvoverererres i 32
Bang 3.3: Toa d6 cac vi tri ldy mau khi tai nga tuw Big C...vvevvvvveeeceeeeeseeseeieeenn, 34

Bang 3.4: Két qua phan tich chit luong méi trudng khong khi khu vuc Ngi tu

Bang 3.5: Toa d6 céac vi tri ldy mau khi méi truong tai diém dan cu gan khu chan
NUOT TAP TIUINE 1oevvviieiiiiie et iiee et e st e e st b e e et e e e st e e e srb e e s nsbeeeanbreeennseeeennes 38
Bang 3.6: Két qua phén tich chat lwong méi truong khong khi tai diém diém dan cu
gan KN ChAN NUOT AP tIUNE ...cvvveeveevereceeeeeeee ettt ene st 39

Bang 3.7: Toa d6 céc vi tri lay mau khi moi truong tai diém dan cu gan khu cong

108§ V1S3 o T PSRRI 41
Bang 3.8: Két qua phan tich chat luong khong khi tai diém dan cu gan khu cong
1074 11T PP UPRUPRPRP 42
Bang 3.9. Toa do céc vi tri 1ay mau khi tai diém dan cu gan nga tu ac quy ............ 45

10T T 1D Tole | LSRR 46
Bang 3.11: Két qua phan tich chat lugng moi trudng khong khi tai khu vuc san xuat



DANH MUC HINH

Hinh 2.1: Dudng chuin X4c dinh NOj ......c.ovevvieeeieieeeeseeeeeeeee e es s 28
Hinh 2.2: Dudng chuin X4 dinh SOj.......c.ovevieeeieeeeeerseeeeee s er s 29
Hinh 3.1: Cac diém lay mAu tai nga ba SO DAU .......cvvvrvvereereereieeieeeseeeees s, 31
Hinh 3.2: Biéu d thé hién ndng d6 NO, tai ngd ba SO DAU........ccovveeereerreerreeneans 33
Hinh 3.3: Biéu d6 thé hién né)ng do SO, tai nga ba So DAU coeeveeeeeeeeeeeeeeeeeenn 33
Hinh 3.4: Cac diém 14y mau tai nga t0 BIZ C ..ovvvveveeeeeeeeeeeeeee e 35
Hinh 3.5: Biéu d6 thé hién nong dd NO, tai nga tur Big C....covvevveeveeeveeeeeeeeeee 37
Hinh 3.6: Biéu d6 thé hién ndng d6 SO, tai nga tu Big C ..o..ovvvvevvvereeeeersieieeinene, 37
Hinh 3.7: Cac diém ldy mau tai diém dan cu gan khu chin nudi tap trung............. 39
Hinh 3.8: Biéu d6 thé hién nong do NO, tai diém dan cu gan khu chin nuéi tap

L0 T PSRRI 40
Hinh 3.9: Biéu do thé hién nong d6 SO, tai khu dan cu gan khu chin nudi tap

LU0 T T TP PPPP TP 40
Hinh 3.10: Cac diém lay miu tai diém dan cu gan khu cong nghiép .........cc.co....... 42
Hinh 3.11: Biéu d6 thé hién nong do NO, tai diém dan cu gan khu céng nghiép... 43
Hinh 3.12: Biéu d6 thé hién nong do SO, tai diém dan cu gan khu cong nghiép.... 44
Hinh 3.13: Cac diém ldy mu tai diém dan cu gan nga tw 4C qUY .oovvveervveerererenne 45
Hinh 3.14: Biéu d6 thé hién néng do NO, tai diém dan cu gan ngi tu 4c quy........ 47
Hinh 3.15: Biéu d6 thé hién néng do SO, tai diém dan cu gan ngd tu ac quy......... 47
Hinh 3.16: Céc diém lay mau tai khu vuc phan Xuong vo 3.......cc.veeveevrverinennens 48
Hinh 3.17: Biéu d6 thé hién ndng do NO, tai khu virc San XUat...........ccvvverereennn. 49
Hinh 3.18: Biéu d6 thé hién nong do SO, tai khu vuc san XUat ........ccceevvverrrennnns 50



MUC LUC

MO DAU ..ottt ettt ettt ettt ettt et e st ettt et ettt et e e eean, 1
CHUONG L TONG QUAN ..ot eteeeeteeeeeeeeteseeeeeeteseeeseeses e ese st enesenneesen s 2
I.1. GIOI THIEU CHUNG VE THANH PHO HAI PHONG ......ocvveeeeeerenenn. 2
L1.1. Dibu Kiln t0 RGN ..ot 2
11,2, PHBU KIBIN XA NOT cvvvveveeeeeeeeeeeeeee e e ettt ettt ee et et s e s e s e e e, 4
1.1.3. Khai quat tinh hinh 6 nhiém mOi trUONE. ......c..cveveeeeeerceereeeees e 5

1.2. O NHIEM MOI TRUONG KHONG KHI .....ooveeeeeeeteeeeeeeeeeeeeeeeeeeeneens 6
[.2.1. Khai niém 6 nhiém Khong Khi.........ccccceeeieiiiiecieieceeeeeeseeseee s 6
1.2.2. Ngudn va tac nhan gdy 6 nhiém Khong Khi..........cccocvveeveceeeeeieeseeene 7
1.2.2.1. Ngudn gay 6 nhidm Khong Khi .......c..cc.ovvvveiversreeeeieeseeseeseeienenes 7
1.2.2.2. Tac nhan gay 6 nhiém Khong Khi..........ccceeveuevecerieeeecre e 8

1.2.3. Tac hai ctia 6 nhiém Khong Khi..........cccceveeiiieciceieeeeeeeeseeseee s 9
1.2.3.1. Tac hai d8i voi thoi tit, KR BAU...c.cveveeeeeeeeeeeee e 9
1.2.3.2. Tac hai d6i VO CON MU ......eveieeeeeeeeeee e 11
1.2.3.3. Tac hai d0i VO QONE VAL ... 12
1.2.3.4. TAC hai 81 VAT thUC VAL ..v.v.eeeeeeeeeeeeeeeeeeeeeeee et 12
1.2.3.5. Tac hai d6i v8i cac 1021 VAL TiBU.....cv.vvveeeeeeieeeeeeceeee s 13
1.2.3.6. Tac hai V& MAt KiNh t€.......oveveeeeeeeeeeeeeeeeeeee ettt 13

1.3. O NHIEM MOI TRUONG KHONG KHIi DO NO; VA SOs....ovvvvveerenn, 13
1.3.1. Gi6i thi€u VE NOp, SOg eeeeveeeeeeeeeeeeeeeeeeee st ee e ettt eee e eeees e, 13
L.3.1.1. GIOT thiBU VE Ny .ottt e et eee et ee e en e eneeon 13
1.3.1.2. GIOT thiBU V& SO .vuveeeeeeeeseeeeeeeeeeeeeeeeeeeeeee et erenee et es s enenee e 16

[.3.2. Cac phuong phéap xac dinh SOz, NOj ....ccviiiiiiiiiiii e 18
[.3.2.1. Phuong phap chil QN .........ceviiiiiiiiiiii e 18
[.3.2.2. Phuong phap tw dONG.......coovviiiiieieeiieecee e 18
[.3.2.3. Phuong phap thu dOng........cccoviieiiiiie e 19
CHUGONG II. POI TUONG, MUC PiCH, PHUONG PHAP NGHIEN CUU ...... 20
IL1. DOI TUGONG NGHIEN CUU ...oooieeeeeeeeeeeeeee et n s 20
I1.2. MUC DPICH NGHIEN CUU ..ottt 21
I1.3. PHUONG PHAP NGHIEN CUU....cooitieeeeeeeeeeeeeeeeeeeeeee s eeeee e 21

I1.3.1. Phuong phap Griess-Saltzman cai bién xac dinh NO;.......cccccvvivinennee. 21



11.3.2. Phuong phap TCM trén may quang pho do mau xac dinh SO;............. 24

11.3.3. DUONG CHUAN NO3 VA SO; .coovvomrereerneeneeessesssssssssssssssssseseens 28
11.3.3.1. DUOng chuan NOj .......cooveieieeeeieeeeeeeeeeeeeee e en s 28
11.3.3.2. PUOng chuan SOj.......c.vuevieeereeeinieiereesssssessessessessssesss s sensensnnens 29

CHUONG II. KET QUA VA THAO LUAN .....coooitiiieeeeeeeeeeeeeeeeeeeeeeee s 30
TIL 1. NGA DA SO DAU ..ottt es et 30
T2, NGA T BIZ C oottt 34
I11.3. Khu vuc dan cu gﬁn khu chan nu6i tap trung tai xa Vinh An, Vinh Bdo.... 38
111.4. Khu vuc dan cur gdn Khu cOng nhiep ........c.eveeeveevsveveniieeeseesssesienseeeenenn, 40

I11.4.1. Khu vuc dan cu gan khu cong nghiép tai xi An Hung, huyén An Duong

...................................................................................................................... 40

I11.4.2. Khu vuc dan cu gan cac cong ty tai NZA tW 4C qUY..cvervreverervenrireeneens 44
I11.5. Moi trudong khong khi trong Khut VIC SAN XUAL ......ceeeveeeeeeeeeeseee e, 48
KET LUAN, KIEN NGHLL . ..cvoveteteeeeeeeteeeeeeeee et e et st en e sees s s s aneseeens 51

TAT LIEU THAM KHAO ..ottt ettt et s en s, 53



KHOA LUAN TOT NGHIEP

MO PAU

Theo mot vai nghién ciru tic dong ctia & nhiém mdi truong khong khi 1én
suc khoe cua con nguoi, Vién Y hoc lao dong va strc khoe moi trudng udc tinh,
hang nam tai Viét Nam c6 khoang 626 ngudi chét va 1.500 ca mic bénh duong
ho hap lién quan dén 6 nhiém khong khi. O nhiém méi truong khong khi hién
nay khong nhimg tac dong xau téi strc khoe cua con ngudi, thiét hai vé kinh té
ma con anh hudng dén bién doi khi hau. Nhiéu chuong trinh nghién ctru ciing da
cho thay bién d6i khi hau khong chi thuan tiy do tac dong cia tu nhién ma con
do tac dong cuia con nguoi thong qua viéc st dung cac loai nhién li¢u hoa thach
trong san xuét cong nghiép, giao thong, van tai, nong nghiép, kéo theo luong
phat thai khi nha kinh CO, khong ngiing gia tang nhanh, gop phan giy nén bién
doi khi hau.

Hién nay, nudc ta ¢ 5 tinh dang chiju 4nh huong ning né cia 6 nhiém moi
truong khong khi do cac hoat dong cong nghi¢p, giao thong, van tai va xay
dung, do 1a thanh phé) Ha No6i, TP.HCM, Binh Duong, Pa Nﬁng va Hai Phong.
Mitc d6 6 nhiém cao mot phan 1a do cac khu cong nghiép phat trién nhanh
chong, céc bién phap xu 1y khi thai con don gian, nhiéu DN khong tu ap dung
cac cong nghé vao xur 1y khi thai hodc ¢d y x4 thai khong qua xir Iy. Pong thoi,
cac hoat dong san xuét, giao thong véan tai hién nay van s dung chu yéu la
nhién liéu héa thach nhu than, dau FO, DO... di thai ra moi truong mot luong
16m khi doc CO, SO,, NO,... , tac dong truc tiép dén strc khoe cua con nguoi.
Theo xu thé chung vé phat trién kinh té va chuyén dich co cau kinh té sang nén
kinh té cong nghiép, Hai Phong dang diy manh phat trién cac khu cong nghiép
tap trung, phat trién co so ha tang dé dap Gng cac nhu cau lao dong, sinh hoat
cua nguoi dan va nhu cau phat trién kinh té. Do vay, van dé quan tric, kiém
soat, giam thiéu 6 nhiém méi truong nédi chung va 6 nhiém khong khi néi riéng
1a hét sirc cap bach va can thiét. Trén co s& d6 em chon dé tai: Khdo sat xdc dinh
ham lwong NO, va SO, trong khong khi tai mét sé dia diém trén dia ban thanh
phé Hai Phong.

Sinh vién: Lé Thi Ngoc — MT1202 1
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CHUONG I: TONG QUAN

I.1. GIOT THIEU CHUNG VE THANH PHO HAI PHONG
Hai Phong 1a 1 trong 5 thanh ph6 truc thudc trung wong, do thi loai mot cép
qudc gia, bao gdm cac quén, huyén:
- Quan: Héng Bang, Ngo Quyén, Lé Chan, Kién An, Hai An, Duong Kinh,
D6 Son.
- Huyén: Thiy Nguyén, An Duong, An Lio, Kién Thuy, Tién Lang, Vinh
Bao, Cat Hai, Bach Long V1.

I.1.1. Piéu kién ty nhién

- Vi tri dia ly: Hai Phong la mot thanh phd ven bién, phia Bac giap
tinh Quang Ninh, phia Tay giap tinh Hai Duong, phia Nam giap tinh Thai Binh,
phia Pong giap Vinh Bic Bo thudc bién Pong va dao Hai Nam - cach huyén
dao Bach Long Vi khoang 70 km. Thanh Phé cach tha do6 Ha Noi 102 km vé
phia Dong Pong Bac.

- Pija hinh: Phia bac cua Hai Phong 1a ving trung du, c6 d6i xen k& véi dong
bang va nga thap dan vé phia nam ra bién.

- S6ng: sbng ngdi & Hai Phong kha nhiéu, mat do6 trung binh tu
0,6 - 0,8 km/1 km2 P9 doc kha nho, chay chii yéu theo hudng Tay Bac Pong
Nam. Pay 1a noi tat ca ha luu cta séng Thai Binh d6 ra bién, tao ra mot viing ha
lwu mau m&, ddi dao nudc ngot phuc vu doi séng con ngudi noi day.

- B0 bién: Hai Phong c6 duong bo bién dai trén 125 km, thap va kha bang
phang, nudc bién D6 Son hoi duc nhung sau khi cai tao nuéc bién di co phan
sach hon, cat min vang, phong canh dep. Ngoai ra, Hai Phong con c6 dao Cat Ba
la khu du trix sinh quyén thé gigi c6 nhitng bai tam dep, cét trang, nudc trong
xanh cling cac vinh Lan Ha.... dep va ki thu. Cat Ba ciing 1a dao Ién nhat thuoc
khu vuc Vinh Ha Long.

- Khi hau: Thoi tiét Hai Phong mang tinh chat can nhiét di am am dic trung

cua thoi tiét mién Bac Viét Nam: mua hé ndng am, mua nhiéu, mua déng kho va

Sinh vién: Lé Thi Ngoc — MT1202 2
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lanh, ¢6 4 mia Xuan, Ha, Thu, Dong twong ddi rd rét. Nhiét do trung binh vao
mua he la khoang 32,5 °C, mua dong la 20,3 °C va nhiét d6 trung binh nam la
trén 23,9 °C. Luong mua trung binh nim 13 khoang 1600 — 1800 mm. Do am
trong khéng khi trung binh 85 - 86%.

- Tai nguyén:
@ Tai nguyén dat dai: Hai Phong c6 dién tich dit 1a 1507,57 km?,trong do
dién tich dat lién 1a 1208,49 km? Téng dién tich dat sir dung 1a 152,2 nghin ha
trong d6 dat & chiém 8,61%; dat dung cho nong nghiép chiém 33,64%; dat 1am
nghiép chiém 14,45%:; con lai 1a dat chuyén dung.
@ Niam & ven bién nén chil yéu 1a dat phén, dit man, phu sa, dat doi feralit
mau nau vang.
< Tai nguyén rung: Hai Phong c6 khu rirng nguyén sinh trén dao Cat Ba, la
noi du trir sinh quyén Thé gi6i. Piéu dic biét 13 khu ring nay nim trén da voi,
mot trang thai rimg rat doc déo.
@  Tai nguyén nudc: La noi tit ca cac nhanh cua séng Thai Binh do ra bién
nén Hai Phong c6 mang ludi song ngoi kha day dic, mang lai nguon loi rat 16n
vé nude. Ngoai ra, tai Tién Lang con c6 mach sudi khoang ngdm duy nhat &
ddng bang song Hong, tao ra khu du lich sudi khoang néng Tién Ling duoc
nhiéu ngudi biét dén.
& Tai nguyén bién: bo bién Hai Phong trai dai trén 125 km, mang lai ngudn
loi rat 16n vé cang, gop phan phat trién thanh cang cira ngd qubc té ciia ca mién
Bic va ca nudc. Nganh du lich ¢ day ciing rat phong phu véi nhitng bai tam sach
dep nhu Cat Ba, D6 Son cung voi phong canh hiru tinh tao ngudn lgi 16n cho du
lich, Cat Ba con c6 cac ran san ho, hé théng hang dong, bién c6 nhiéu loai hai
san c6 gia tri kinh té.
& Tai nguyén khoang san: Hai Phong c6 tai nguyén da voi nhiéu, va c6 mo da

voi & Thuy Nguyén.

Sinh vién: Lé Thi Ngoc — MT1202 3
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I.1.2. Piéu kién xi hoi

- Dan s6: Dan sé thanh phé 1a trén 1.837.000 nguoi, trong d6 sé dan thanh
thi 1a trén 847.000 ngudi va sé dan & ndng thén 1a trén 990.000 ngudi. (theo sb
liéu diéu tra dan s nam 2009). M4t d6 dan sé 1.207 ngudi/km?.

- Trinh d6 van hoéa - gido duc: Vi loi thé 1a mot thanh phé truc thude trung
uvong, Hai Phong 1a mdt trung tam gido duc 16n cua Viét Nam. Céc truong cua
Hai Phong déu co co s& vat chat rat tot va toan dién.

- Hién nay, trén dia ban thanh phé cod 5 truong Pai hoc va hoc vién, 16
truong Cao dang, 26 truong Trung cip chuyén nghiép, 56 trudng Trung hoc phd
thong va hang trim trudng hoc tir bac hoc co s& t6i nganh hoc mam non. Hai
Phong ciing 1a dia phuong duy nhat c6 hoc sinh dat giai Olympic qubc té trong
16 nam lién tiép.

- Kinh té: Hai Phong 12 mot "thi d6 kinh t&" ctia mién bac ndi riéng va cia
ca Viét Nam néi chung. Dudi thoi Phap thudc, Hai Phong 1 thanh phd cap 1,
ngang hang v4i Sai Gon va Ha Noi. Nhimg nim cubi thé ky 19, nguoi Phap da
c6 nhitng dé xuét xay dung Hai Phong thanh "tha d6 kinh t&" cua Pong Duong.

- Ngay nay, Hai Phong 13 mot trong nhitng trung tdm kinh té quan trong nhét
ctia Viét Nam, tir ndm 2005 dén nay ludén dung trong top 5 céac tinh thanh phd
dong goép ngan sach nhiéu nhat ca nudc, cu thé 1a luén dung o vi tri thi 4
sau thanh phd H6 Chi Minh, Ba Ria - Viing Tau, va Ha Noi. Nam 2009, thu
ngan sach nha nudc cua dia phuong dat 34.000 ti dong. Nam 2006 dong gop
khoang 9.752 ty dong va ndm 2007 1a 12.000 ti dong. Nam 2011, thu ngan sach
trén dia ban thanh phd dat 47.725 ty dong, ting 19% so véi ndm 2010. Trong
bang xép hang vé chi sd niang luc canh tranh cap tinh ciia Viét Nam nam 2011,
thanh phd Hai Phong xép & vi tri thtr 45/63 tinh thanh.

Hai Phong 14 trung tAm phat ludng hang xuat nhap khau 16n nhat mién Bic.
Dén nay, Hai Phong di c6 quan hé xuat nhap khau hang hoa véi trén 40 nudc va

vung lanh tho trén thé gidi. Trung tdm Hoi cho trién 13m qudc té Hai Phong 1a

Sinh vién: Lé Thi Ngoc — MT1202 4
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trung tdm hoi chg 16n nhét cua Viét Nam hién nay. Hai Phong dang phan dau dé
tré thanh mot trong nhiing trung tim thuong mai 16n nhat cia ca nudc.

- Giao théng: V&i vi tri 1a dau méi giao théng quan trong, 1a cira ngd ra bién
cta toan mién Bac. Hai Phong hoi du tat ca cac loai hinh giao thong 1a duong
bo, duong sat, duong thiy, duong khdng va hé théng cang bién. Thanh phd Hai
Phong c6 khoang 600 tuyén duong phd, nam trong 7 quan noi thanh.

1.1.3. Khai quat tinh hinh 6 nhiém méi truong

Hai Phong la 1 trong nhiing thanh phd 16n cia ca nudc véi dan sé hon 1
triéu nguoi. Thanh phd dang phét trién ting ngay ting gio téc dd chong mat
nhung hé thdng ha tang co s¢ cua thanh phd lai con nhiéu diéu chwa hop Iy.
Piéu d6 da dan dén tinh trang 6 nhiém mai truong ngay cang nghiém trong.

Hoat dong san xuit cdng nghiép 1a nguyén nhan cha yéu gay & nhidm
khong khi. Theo s6 liéu diéu tra nam 2000 cta Cuc Théng ké Hai Phong, cho
thay trong 3 quan noi thanh c6 86 nha may cong nghiép 16n véi 50 co sé cong
nghiép st dung nhiéu nguyén vat liéu hoa thach, cha yéu 1a than d4. Khi méi
thanh 1ap, nhiéu xi nghiép con co khdng gian rong, nhung do dan sb gia ting
khoang céch gitra cac xi nghiép véi khu dan cu dang bi thu hep.

Day chuyén cua cac xi nghiép cong nghiép, chu yéu ding than va ding dau
FO, do d6 cac tac nhan gy 6 nhiém khong khi la cac chat khi doc hai, nhu CO,,
CO, SO,, NO va céc loai bui cdng nghiép. Viéc phat thai lugng 16n cac chat
doc vao mdi truong trén cac day chuyén con lac hau, khong duoc dau tu bao
dudng, thay thé va khéng cé cac bién phap xur ly giam thiéu 6 nhiém lam cho
moi trudng ngay cang bi 6 nhiém nghiém trong. Cac mac do 6 nhiém khong khi
nghiém trong c6 thé thay rd rang trong cic co s cong nghiép, anh huong dén
suc khoé cua nguoi lao dong. Tai nha may cao su Hai Phong, cong ty son, nha
may xi mang Hai Phong, cac phan xuéng nghién da, nong do bui téi 639 mg/m?,
trong khi tiéu chuan cho phép chi 1a 2 mg/m® (vuot hon 318 1an).

Mtc d6 anh hudng cuia cc co sd san xuit dén moi trudng, dén cac khu vuc

dan cu, stcc khoe ngudi dan 1a khé 16n. Bién hinh nhu sy & nhiém khéng khi &
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Minh Puc, Thiy Nguyén 1am cho ngudi dan sdng & d6 ¢o6 ty 1&é méac bénh ung
thu kha cao. Theo danh gia chat luong thanh phan moéi trudng cua So Tai
nguyén - Mbi truong Hai Phong ngay 9/4/2005, néng d6 bui do tai cac diém
khao sat trong thi tran déu vuot TCVN tir 1,2 ¢én 12,4 lan.

Ngoai ra, 6 nhiém khong khi con do cac phuong tién giao thong van tai gay
nén. Clng vdi tang trudng Kinh té, nang cao mic séng, luong xe 6 tO, xe may tai
Hai Phong ciing gia ting mot cach dang ké. S6 luong xe may & thanh phd Ién téi
100 nghin chiéc, 6 td 30 nghin chiéc, d6 1a chua ké cac loai xe khach, xe van tai
cac tinh qua Hai Phong hang ngdy hang nghin luot. Nhiéu loai xe da qua cii
nhung van tiép tuc duoc cac chu xe sir dung. Puong sa trong thanh phé nhiéu
noi rat chat hep, xudng cap, téc do phat trién duong sa khéng thep kip véi toe do
gia ting cdc phuong tién giao thong, do d6 tai nan giao thong, 6 nhiém moi
truong 1a van dé rat dang quan tam. Nong do bui tai cac duong phé chinh trong
khu vuc noi thanh dugc khao sat trong nhiing nam gan day 1a kha cao. Bui lo
ling do duogc 12 0,76 - 0,93 mg/m® gip 3-4 lan tiéu chuan cho phép, dic biét co
noi 6,1mg/m°>, gap hon 30 1an tiéu chuan cho phép.

NOi tom lai 6 nhiém khdng khi noi riéng va 6 nhiém mai truong & Hai
Phong noi chung dang 1a 1 van dé dang bao dong, can nhan duoc sy quan tam

dung muc cia C4c cap cac nganh va cia toan xa hoi.
1.2. O NHIEM MOI TRUONG KHONG KHi
I.2.1. Khai niém 6 nhiém khéng khi

- O nhiém moi trudong 14 sy 1am thay doi tinh chat méi truong, vi pham tiéu
chuan moéi truong. (Theo Luat Bao vé méi truong Viét Nam).

- O nhiém khoéng khi 1a su thay do6i 1on trong thanh phan cua khéng khi hoac
c6 sy xuat hién céc khi la 1am cho khong khi khéng sach, c6 su toéa mai, 1am

giam tam nhin xa, gay bién doi khi hau, gay bénh cho con nguoi va sinh vat.
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1.2.2. Ngudn va tac nhan giy 6 nhiém khong khi

1.2.2.1. Ngudn gy 6 nhiém khong khi
C6 rat nhidu ngudn gay 6 nhiém khong khi. Cé thé chia ra thanh ngudn tu
nhién va ngudn nhan tao.
% Ngudn tu nhién

- Nui lira: Nui lira phun ra nhitng nham thach néng va nhiéu khoéi bui giau
sunfua, métan va nhiing loai khi khac. Khong khi chira bui lan toa di rat xa vi nd
dugc phun 18n rat cao.

- Chay rimg: Cac dam chay rimg va dong cod boi cic qua trinh ty nhién xay
ra do sdm chdp, co sat gitra tham thuc vat kho nhu tre, c6. Cac dam chay nay
thuong lan truyén rong, phat thai nhiéu bui va khi.

- Bio bui giy nén do gi6 manh va bdo, mua bao mon dat sa mac, dat trong
va gi6 théi tung 1én thanh bui. Nudc bién bdc hoi va cing voi song bién tung bot
mang theo bui mubi lan truyén vao khong khi.

- Cé&c qua trinh phan huy, théi rita xac dong, thuc vat tu nhién ciing phét thai
nhiéu chat khi, cac phan (mg hoa hoc giira nhimg khi tu nhién hinh thanh cac khi
sunfua, nitrit, cac loai mudi v.v...

Céc loai bui, khi nay déu gay 6 nhiém khong khi.
% Nguo6n nhén tao

- Nguodn gy 6 nhiém nhan tao rat da dang, nhung chil yéu 1a do hoat dong
cong nghiép, dot chay nhién li¢u hoa thach va hoat dong cua cac phuong tién
giao théng. Ngudn 6 nhiém cong nghiép do hai qua trinh san xuét gay ra.

- Qua trinh d6t nhién liéu thai ra rat nhiéu khi doc di qua cac dng khoi cua
cac nha may vao khong khi.

- Do bbc hoi, 1o ri, that thoat trén ddy chuyén san xuat san pham va trén cac
duong ng dan tai. Ngudn thai ctia qua trinh san xudt nay ciing c¢6 thé duoc hut

va thoi ra ngoai bang hé thong thong gio.
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Céac nganh cong nghiép chil yéu giy 6 nhidém khong khi bao gém: nhiét
dién; vat liéu xay dung; hoa chit va phan bon; dét va giéy; luyén kim; thuc
pham; cac xi nghiép co khi; cac nha may thudc nganh coéng nghiép nhe; giao
thong van tai; bén canh d6 phai ké dén sinh hoat ctia con ngudi.

1.2.2.2. Tac nhan giy 6 nhiém khéng khi
% Cac tac nhan gy 6 nhiém khong khi bao gdm:

- Cac loai oxit nhu: nito oxit (NO), nito dioxit (NO,), SO,, CO, H,S va cac
loai khi halogen (clo, brom, i0t).

- Céc hop chit flo.

- Céc chat tong hop (éte, benzen).

- Céc chét lo limg (bui ran, bui long, bui vi sinh vat), nitrat, sunfat, cac phan
tir cacbon, sol khi, muoi, khoi, swong mu, phén hoa.

- Cac loai bui nang, bui dat, da, bui kim loai nhu déng, chi, sat, kém, niken,
thiéc, cadimi...

- Khi quang hoa nhu 0zon, FAN, FB;,;N, NO,, andehyt, etylen...

- Chat thai phong xa.

- Nhiét do, tiéng 6n.

Sau tac nhan 6 nhiém dau sinh ra cha yéu do qué trinh d6t chay nhién liéu
va san xuét cong nghiép. Cac tic nhan 6 nhiém khong khi c6 thé phan thanh hai
dang: dang hoi khi va dang phan tr nho; so cap va thir cap; ciing c6 nhiing
truong hop céac tac nhan khong gay 6 nhiém lién két quang hoa véi nhau dé tao
thanh tac nhan 6 nhiém thir cAp méi, gdy tac dong xau. Co thé sinh vat phan tng
d6i voi cac tac nhan 6 nhiém phu thudc vao ndng do 6 nhiém va thoi gian tac
dong. Tuy nhién, phan 16n cac tac nhan 6 nhiém déu giy tac hai ddi véi stc

khée con nguoi.
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1.2.3. T4c hai ciia 6 nhiém khéng khi

1.2.3.1. Tac hai d6i v6i thoi tiét, khi hau

O nhiém moéi truong khong khi khong chi gdy anh huong xau voi khi hau
khu vue ma con dén khi hau toan cau.

< Anh huong dén khi hau toan cau:
- Hiéu tng nha kinh

Yéu té chu yéu anh huong khi hau thé gidi chinh 1a su can bang nhiét cta
trai dat. Cac hién tuong thoi tiét nhu gid, bio, may, mua... phan 16n phu thudc
vao quy nhiét nay. Con nguoi di tac dong dén su can bang nhiét nay cua trai dat
qua viéc thai khi CO, (nhat 14 tir qua trinh d6t nhién liéu) va cac khi khac vao
khi quyén.

- Suy giam tang ozon

Tang ozon tap trung nhiéu nhat & ting binh luu duoc xem la cai 6 bao vé
con nguoi, thé gid1 dong vat thyc vat tranh khoi birc xa tia tir ngoai do mat troi
gy ra, no giit vai trd quan trong d6i véi khi hau va sinh thai cua trai dat. Cac
nha khoa hoc da bao dong vé su suy giam dén 40% néng do ozon & cac cuc trai
dat (nhat 12 cuc nam). Cac nguyén nhan c6 thé din ra nhu sau:

Do str dung chét freon, din xuat cla halogen véi metan, etan nhu CIFCHj, ,
CI,FC ... Freon dugc dung nhiéu trong k¥ thuat va doi séng (chat tai lanh, dung
moi my pham, son, chit tdy rira...) Chung 1a khi tro d6i véi cac phan tng hoa
hoc thong thuong, khi vao tang ddi luu chiing khuéch tan cham sang tang binh
luvu. Dudi tac dung cua cac tia tir ngoai, chung phan ly va giai phong ra céc
nguyén tir clo. Mot nguyén tir clo c6 thé phan tmg day chuyén véi hang trim
ngan phan tir ozon, bién ozon thanh oxi.

Nguyén nhan quan trong thir hai 1a do cac khi sinh ra bo1 hoat dong nhan
tao nhu CO, CH, , NOy va khéi quang hoa. Ching tham gia phan Uing vdi cac
gbc ton tai & tang binh luu, tré thanh chat hoat héa va phan huy ozon.

Tang ozon suy giam lam cho luong 16n birc xa xAm nhap vao trai dat gy hay

hoai mat, ung thu da, ton hai dén sinh vat. Khi btrc xa tia cyc tim tang s€ xtc tac
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manh cac phan tng héa hoc & tang khi quyén thap, lam ting swong mu va mua
axit, dan dén 1am tang bénh duong ho hép, thuc vat phat trién cham.
- Mua axit

RAt nhiéu ngudn tu nhién va nhan tao dua vao khi quyén nhiing khi mang
tinh axit nhu SO2 , NO, , HCL...Nhiing khi nay dé dang hoa tan trong nudc,
trong qué trinh tao mua chung phan tng v6i nude trong khi quyén sinh ra axit
H,SO; , H,SO, , HNO; , HCI ...lam mua c6 tinh axit.

Mua axit 1am ting do axit ciia dat, huy diét rimg, mia mang, gy nguy hai
doi voi thuy sinh vat, con ngudi, dong vat, lam héng nha cira, cau céng. ..Mua
axit lam tang kha nang hoa tan mot s6 kim loai doc hai va s& rat nguy hiém néu
chung di vao ngudn thuc pham.

- Phu dudng

Céc chat oxit nito (NO, N,O, NOs... viét tat 1a NO,) xuat hién trong khi
quyén qua qua trinh d6t nhién liéu ¢ nhiét 46 cao. Trong khi quyén cac oxit nito
s& chuyén hoa thanh nitrat roi theo nudc mua xudng dat. Nitrat ndm trén mat dat
theo nudc mua xudng dat va theo nudc mua chay tran hay vao cong thoat nudc
dé vao méi trudng nudc. Cac chit tiy rira dung trong sinh hoat 14 ngudn cung
cap phospho chinh cho nuéc thai. Hai chat nito va phospho thuong 1a nguyén
nhan chinh trong viéc gdy ra hién tuong pht dudng 1am bung nd sy phat trién
thuc vat.

< Anh huong dén khi hau viing thanh phé
- Suong mu:

Céac vung do6 thi thuong c6 suong mu kéo dai hon so véi cac vung nong
thon. Swong mu tang lam giam sy chiéu ning, gy trd ngai giao thong va giam
sy thong gi6 cia mdt vung.

- Luong mua:

Khi quyén ving thanh phé chira nhiéu chét 6 nhiém, dic biét 13 cac hat min

khac nhau dong vai tro 1a hat nhan ngung tu, do d6 luong mua trong va xung

quanh thanh phd tang 1én dang ké do hién tugng 6 nhiém khong khi.
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- Sy chiéu ning:

Hau hét ¢ cac thanh phé, lugng bui hat nhiéu da lam giam dang ké nang
lwong mat troi di xudng so véi cac ving nong thén. Pidu nay anh hudng t6i cac
qué trinh quang hop va su phan bd dong — thuc vat, sy phong hoa vat li¢u va stc
khée con nguoi.

- Tam nhin:

Su giam tam nhin 14 moét trong nhilng anh hudng phd bién nhat cua 6
nhiém khong khi ma mot nguoi binh thudng c6 thé nhan ra duge. TAm nhin bi
giam tao ra ganh nang kinh té cho nhiéu cong dong, tac dong xau dén giao thong
van tai, dé gy tai nan giao thong, gy thiét hai vé nguoi va cua.

1.2.3.2. Tac hai d6i v6i con nguoi

Anh huong cta chit 6 nhiém khong khi dén strc khoe con ngudi 1a van dé
quan trong nhat can quan tim. Cac chat 6 nhiém khong khi vao co thé con ngudi
qua duong ho hap. Cac chat kich thudc 16n hon 5 pm bi loai trong phan trén cia
hé ho hap (mili va khi quan). Cac hat bé hon c6 thé xAm nhép vao phoi gy ra
cac chimg bénh kinh nién nhu viém phdi, ung thu, hen suyén, bénh ngoai da...

Mot s6 chat 6 nhiém cling gay nhimng anh hudéng gidng nhau nhu SO, va
HCHO déu 1am can tré dudng dan khi trong phan trén duong ho hap, ca CO lan
NO, déu can tré su van chuyén Hemoglobin. Nén khi cung c¢6 mit trong moi
truong khong khi chung s€ gay tac dong manh hon.

Khi tiép xtc voi cic chat 6 nhidm thi con ngudi s& bi anh huong truc tiép
dén strc khoe, co thé gy ra nhitng bénh anh huong dén mat, duong ho hap, hé
than kinh, da...va c6 thé nguy hiém dén tinh mang.

Pong thoi chat 6 nhiém ciling giy ra cac anh huong dén qué trinh sinh
treong va phat trién ciia con nguoi, lam giam kha ning lao dong, gay anh hudng
dén qua trinh 1am viéc va nghi ngoi ctia con nguoi.

Tac hai cia mot s6 chat 6 nhiém véi con ngudi nhu:

- Bui c6 thé gay ung thu phdi, hen suyén, viém phoi...

- CO, NO, ngan trd su van chuyén oxy ctia hemoglobin ,...
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- CO, cb thé gay chét nguoi va gy bénh vé tim phdi, ...

Khong khi 6 nhiém c6 thé giét chét nhidu co thé séng trong d6 co con
ngudi. O nhiém ozone c6 thé gy bénh dudong hd hip, bénh tim mach, viém
hong, dau nguc, tic thd. O nhiém tiéng 6n gay diéc, cao huyét ap, tram cam va
bénh mét ngu, gy nhiéu hau qua nghiém trong

1.2.3.3. T4c hai d6i véi dong vat

Céc chat 6 nhiém co6 thé giy bénh, dich bénh, gay anh huéng dén sinh
trudng va doi song dong vat.

Mot s chat nhu florua, asen, chi, kém...khi bay hoi vao trong khi quyén
gdy ra chimg nhiém doc kinh nién cho dong vat. Ngoai nhitng anh hudng nguy
hai do hit phai khong khi 6 nhiém, dong vat con c6 kha ning bi suy yéu do an
phai thtrc dn bi nhiém ban boi su tich tu cac chat 6 nhiém trong khong khi. Hau
hét cac chat 6 nhiém trong khong khi déu ¢ dang khoi, ciing véi thoi gian chiing
s€ cO mat trong dat, nude, tham chi ca trong thurc an.

Ngoai ra dong vat con co thé bj bénh do virut, nAm lan truyén trong moi
truong khong khi. Cac chat c6 tac dong nguy hai dén con ngudi thi cling co tac
dong nguy hai dén dong vat.

1.2.3.4. Tac hai ddi v6i thuc vat

Hau hét cac chat 6 nhiém khong khi déu co tac dong xau toi thuc vat, 1am
giam kha nang quang hop ciia cay do bi chay 14, kho 14 do d6 giam ning xuat
cdy trong, giam kha nang sinh truéng va phat trién cia cay.

Anh hudng cua céac chat 6 nhiém khong khi 1én thyc vat & cac muc tac hai
cép tinh: gy ra sy chét hoai trong 14, tat ca cac mo bi chét, ca phia trén va phia
dudi bé mat 14, chay mép 1.

Khac vo1 tac hai cép tinh, tdc hai man tinh 13 két qua cua qua trinh tac dong
lau dai ctia chat 6 nhiém & nong do thap, tac dong nay thudng xuyén lam thay
ddi mau 14 hodc lam 14 bi ua vang bdi su pha hoai diép luc.

Ton hai sic td: 1a ching lam cho 1a nau den, den, do tia hay xuat hién do

1o0m dom.
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Tac hai dén su phat trién: c6 thé nhan thiy qua
- Su kim him kha ning phat trién cta cdy: cac chdi non bi can tré khong nay
troi dugc, 1am cho ching bi xodn lai, ruc ril, ¢oi coc, hoa nd choéng tan...
- Kich thich su phat trién ctia cay: 1am 14 phat trién qua nhanh, do d6 phién 13
bi xoén lai.
1.2.3.5. Tac hai ddi v6i cac loai vat liéu
Mot s6 chat 6 nhiém khi tiép xtic voi cac thiét bi, cong trinh, dd vét bang
kim loai trong khong khi thuong gay cac hién twong dn mon, lang dong, phan
ung hoa hoc truc tiép, gian tiép. .. lam pha hoai cac vat li€u, lam giam tudi tho
ctia cong trinh, 1am thiét bi chong hu hong, nhét 13 trong méi truong khong khi
am.
1.2.3.6. Tac hai vé mit kinh té
Céc chat 6 nhiém khong khi giy ra tac hai rat 16n vé vat chat dbi voi nén
kinh té. Can rat nhiéu tién dé kiém tra, kiém soat, ngin ngira 6 nhiém méi
truong.
Chi phi bao v¢ thiét bi, nha ctra, lam sach thuc phém, bao vé suc khde con
nguoi... ciing nhu nhiing thiét hai kinh té do cong nhan 6m, do lang phi nguyén

lidu... 1a rat 16n va c6 xu hudng ngdy cang tang theo thoi gian.

1.3. 0 NHIEM MOI TRUONG KHONG KHI DO NO, VA SO,
1.3.1. Giéi thiéu vé NO,, SO,
1.3.1.1. Gi6i thiéu vé NO,

Nito dioxide 12 hop chat héa hoc vai cong thic NO,. La chat trung gian
trong cong nghiép tong hop axit nitric, hang triéu tin dwoc san xuat moi
nam. Khi doc mau nau dé nay c6 mot mui dic trung, 1a mot chat ndi bat gay 6
nhiém khong khi .
< Diéu ché NO,

Nito dioxide thuong phat sinh thong qua qué trinh oxy hoda cua oxit
nitric do oxy trong khéng khi:

2 NO + O, —» 2 NO,
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Trong phong thi nghiém, NO, dugc diéu ché bang cach khir nudc cua axit
nitric:
2 HNO3; — N,0Os5 + H,0
2 N,Os — 4 NO, + O,
Phan huy nhiét cia mot sb kim loai nitrat cling danh NO,:
2 Pb(NO3); — 2 PbO +4 NO; + O,.
Cho axit nitric tdc dung v6i kim loai nhu déng, thiéc:
4 HNO;3 + Cu — Cu (NO3); + 2 NO, +2 H,
4HNO;3; + Sn — H,0 + H,SnO; + 4 NO,
< Tinh chét ciia NO,:
- Phan ung nhiét:
2 NO; = N0,
NO, ton tai trong trang thai cin bang véi khi khong mau tetroxide
dinito (N,QOy).
- Chét 6xi héa
NO, 1a mot chét 6xi hoa t6t nd s& d6t chay, doi khi bung no, véi nhiéu hop
chat, chang han nhu cac hydrocacbon.
- Thuy phan
NOo thily phan axit nitric va axit nito :
2 NO, + H,0 — HNO, + HNO;
N,O,4 + H,O — HNO, + HNO;
Phan ing nay 1a mot budce trong qué trinh Ostwald cho cong nghiép san
Xudt axit nitric tir amoniac. Axit nitric phan huy tir nitrogen dioxide:
4 HNO3; — 4 NO; + 2 H,0 + O,
- Chuyén d6i sang nitrat
NO, dugc sir dung dé tao ra kim loai khan nitrat tir cac oxit:
MO + 3 NO, — 2 M (NO3), + NO
- Alkyl va kim loai iodides cho nitrit trong Uimg;:

2 CH3| +2 N02 — 2 CH3N02 + |2
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Tig + 4 NO; — Ti(NOy)4 + 2 1,

Nito dioxide ddc khi hit phai nhung d& dang bi phat hién boi mui & ndng do
thap, tiép xuc qua dudng hd hip néi chung c6 thé tranh dugc. Cac triéu ching
ctia ngd doc ( phu phoi ) c6 xu hudng xuét hién vai gid sau khi hit phai mot lidu
thap nhung c6 kha ning gy tir vong. Ngoai ra, ndng do thap (4 ppm) s& gay té
miii, do d6 tao ra mot chat doc.

C6 mot s6 bang ching cho thay tiép xtc lau dai NO, & néng do cao hon
40-100mg/m? ¢6 thé lam giam chirc ning phoi va lam tang nguy co clia cac triéu
chtmg vé duong ho hap.

Cac nguén sinh ra NO; la dong co dot trong , tram nhi¢t dién, nha may bot
gidy. Khi du can thiét dé d6t chay hoan toan nhién liéu trong cac qué trinh dua
nito vao cac phan ung d6t chiay & nhiét d6 cao va san xuat C&C oOXit
nito (NO,). Trong cac hd gia dinh, may sudi dau hoa valo sudi gas 1a ngudn
thai nitrogen dioxide.

Nitrogen dioxide cling dugc hinh thanh trong qua trinh thtr nghiém hat
nhan , nhan biét qua mau do ciia ddm may nam .

Nito dioxide déng mdt vai trd quan trong trong héa hoc khi quyén, bao
gdm ca sy hinh thanh ciia ozone tang d6i luu . Nitrogen dioxide ciing dugc hinh
thanh tu nhién trong con bao dién.

% Murc d6 gay anh huong:

- Nong d6 khoang 0,06ppm : ¢6 thé gay bénh phdi cho ngudi néu tiép xc
lau dai.

- Nong do khoang 0,35ppm : thuc vat s& bi anh hudng trong vong 1 thang.

- Nong d6 khoang 1ppm : thyuc vat s& bi anh huong trong vong 1 ngay.

- Nong d6 khoang 5ppm : ¢6 thé gay tac hai dén co quan hé hap sau vai phat
tiép xuc.

- Nong d6 khoang 15-50 ppm : gay anh huong dén tim, phoi, gan vai gio tiép
xuc.

- Nong d6 khoang 100 ppm : c6 thé gay chét ngudi va dong vat sau vai gio.
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- NO c6 kha ning tac dung rat manh véi Hemoglobin gap 150 lan so vai CO.
- NO, la tac nhan gay ra hién tugng mu quang hoa.
1.3.1.2. Gi6i thiéu vé SO,

Luu huynh didxit (hay con goi 1a anhidrit sunfuro) 14 mot hop chat hoa
hoc véi cong thic SO,. Chat khi nay 1a san pham chinh cua su d6t chay hop
chat luu huynh va n6 1a mot méi lo moi trudng dang ké. SO, thudng dugc mo ta
la "m0i héi cua luu huynh bi d6t chay". Luu huynh didxit 1a mot khi vo co
khong mau, nang hon khong khi. N6 c6 kha nang lam van duc nuéc voi trong,
lam mat mau dung dich Brém va lam mat mau canh hoa hong.

SO, dugc sinh ra do qua trinh dét chay nguyén liéu c6 chira luu huynh, dic
biét la trong cong nghiép c6 nhiéu 10 luyén gang, 10 rén, 16 gia cong nong.

Ham lugng luu huynh thudng xuat hién nhiéu trong than d4 ( 0.2-0.7%) va dau
d6t (0.5-4%), nén trong qua trinh dot chay sé tao ra khi SO,:
S+ 0, > SO,
Trit lwong cuia SO, 1a khoang 132 triéu tAn/nam, chu yéu 1a do ddt than va
str dung xing dau.
- Tinh chét hoa hoc
SO; 1a mot oxit axit, tan trong nudc tao thanh dung dich axit yéu H,SO;
SO, +H,0 - H,SO;
SO, 1a chat khir khi tac dung mot chit oxi hoa manh
SO, + Br, + 2H,0 -  2HBr + H,SO,
SO, + 2KMnO4 + 2H,0 - K,S0,4 + 2MnSO,4 + 2 H,SO,
SO, 1a chat oxi hoa khi tic dung véi chat khir manh hon
SO, +2H,S > 3S+2H,0
SO,+2Mg —»> S+2MgO
- Tac hai

Luu huynh dioxit 14 mot trong nhimng chat gdy 6 nhiém moi truong. NG

sinh ra nhu 14 san pham phu trong qué trinh dt chay than da, dau, khi dt. N6 1a

mot trong nhitng chat gay ra mua axit an mon cac cong trinh, pha hoai cay coi,
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bién dit dai thanh ving hoang mac. Khi SO, gy bénh cho ngudi nhu viém phoi,
mét, da.

SO, la khi khdng mau, c6 mui kho chiu, vi hing cay. SO, trong khéng khi
c6 thé bién thanh SO; duéi anh sdng mit troi khi c6 chét x(c tac.

SO, s& kich thich téi co quan ho hap cua ngudi va dong vat, né cé thé gay
ra ching tirc nguc, dau dau, néu ndng d6 cao c6 thé gay bénh tat va tir vong.

Trong khong khi SO, gip nudc mua dé chuyén thanh axit sulfuaric
(H,S0,). Ching sé& lam thay d6i tinh nang vat liéu, thay doi mau sac cong trinh,
giam do bén san pham da dung.

Thue vat tiép xtc véi SO, sé& bi vang 14, rung 14, giam kha nang sinh trudng
va co thé bi chét.

SO, 1a chat kich thich, khi tiép xtc voi niém mac 4m udt tao thanh axit
(H,S0s, H,S0,). Cac chat khi trén vao co thé qua dudng ho hip hoic hoa tan
vao nude bot rdi vao duong ti€u hod, sau d6 phan tan vao mau tuan hoan.

SO, két hop véi bui tao thanh bui lo limg c6 tinh axit, kich thudc < 2-3um
s& vao t6i phé nang, bi dai thuc bao pha hity hodc dua dén hé théng bach huyét.

SO, nhiém doc qua da lam giam du trir kiém trong mau, dao thai amoniac
ra nuée tiéu va kiém ra nude bot.

Poc tinh chung ciia SO, thé hién & réi loan chuyén hoa protein va duong,
thiéu vitamin B va C, trc ché enzym oxydaza.

- Gi6i han phat hién thiy bang mili SO, tir 8 — 13 mg/m”.

- Gidi han gay ddc tinh cua SO, 1a 20 — 30 mg/m3, gidi han gay kich thich
hé hap, ho 1 50mg/m°.

- Gi6i han gdy nguy hiém sau khi hit thé 30 — 60 phat 1a tir 130 dén
260mg/m®,

- Gidi han gy tr vong nhanh (30 — 1h) 1a 1.000-1.300mg/m°.
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1.3.2. Cac phwong phap xac dinh SO,, NO,
1.3.2.1. Phwong phap chi dong
Phuong phap ndy dya trén nguyén tic dung bom hut khi dua chat 6 nhiém
& noi can quan trac hap thu vao dung dich, gidy loc, hodc chit mang ran. Sau do
mang vé phong thi nghiém giai hap va phan tich. Tir d6, tinh toan ra nong do 6
nhiém & noi can khéo sat.
% Khi NO; duoc xac dinh theo phuwong phap sau:

- Hap thu trong dung dich Triethanolamine, tao phtrc mau vé&i n-1naphthyl-
etylendiamine (NEDA) hydro clorua, xac dinh ham luwong trén may quang pho
so mau ¢ budc song 540nm.

- Hap thu bang dung dich NaOH, tao phtic mau v&i hdn hop GriessA va
Griess B, so mau & bude song 540nm.

- Phuong phép Griess- Salman cai bién.

% Khi SO, dugc xac dinh theo cac phuong phap sau:

- Phuong phap OSHA ID-104: hip thu vao dung dich H,O, 0.3%, phan tich
khi bang phuong phap sac ki ion.

- Phuong phap West- Gaeke: khi hip thu qua dung dich TCM, x4c dinh ham
luong bang may quang phd so mau ¢ budc séong 560nm.

- Phuong phap tric quang dung Thorin: hit khi qua dung dich hydroperoxit
0.3% d3 axit hoa c6 pH tir 4 - 4,5. Xac dinh ham luong bang may do quang &
budc song 520nm.

- Phuong phap OSHA ID- 200: khi dugc hap thu 1én chat mang ran va dinh
luong bang sic ki ion.

- Phuong phap hép thu trén gidy tam (NIOSH 6004): 14y mau khong khi 1én
gidy loc tim dung dich hap thu.

1.3.2.2. Phuwong phap tw dong
M4y quan tric ty dong dugc thiét ké két hop véi 1dy mau véi phan tich cu

thé dé dwa ra két qua tirc thoi.
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1.3.2.3. Phwong phap thu dong

Theo phuong phap thu dong nguoi ta dung mau hap thu thu dong dé lay
mau, sau d6 mang mau hip thu thu déng vé phong thi nghiém dé phan tich.
Trong qua trinh ldy mAu khong can st dung bom hut, 6 nhiém khong khi ty

dong khuéch tan vao bo phan hap thu theo nguyén 1y dong hoc khuéch tan.
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CHUONG II

POI TUQNG, MUC PiCH, PHUONG PHAP NGHIEN CUU

I1.1. POI TUQNG NGHIEN CUU

Nhim giam sat chit luong khong khi mot cach c6 hiéu qua, can phai thiét
1ap mang ludi quan tric vé moi trudong hoan chinh, c6 hé théng, xac dinh chinh
xéac cac dit kién vé ngudn thai, dang thai, kha ning lan truyén ctia né anh hudng
t61 strc khoé cong dong.

Pé lam duogc didu nay thi viéc xac dinh hudng vi tri 1dy mau khong khi 1a
rat quan trong. Trong khudn kho ctia ban khoa luan t6t nghiép véi khoang thoi
gian khao sat tir thang 10/2012 dén giira thang 12/2012 chung t6i budc dau lya
chon mot sb dia diém dic trung :

- Céc diém giao thong c6 luu luong xe 16n.

- Khu vuc dan cu gan cum cong nghiép.

- Dan cu gan khu chin nudi tap trung.

- Maoi truong khong khi trong khu vue san xuét.

Mot s6 yéu t6 moi truong tai cac diém 1ay mau: vi khi hau bao gém nhiét
do, d6 am, toc do gio. Yéu t6 hoa hoc chi sy 6 nhiém khong khi bao gém khi
NO; va SO,.

Thong thuong dua vao cac yéu td: dia hinh, khong gian, thoi gian dé dit
cac diém do. Mau léy duoc tir cac diém do phai thé hién duoc dang va xu thé
bién dbi theo thoi gian. Ddi véi cac dia diém nay chiing t6i dwa vao mé hinh tinh
toan udc lugng theo chiéu gi6, huong gio, tbe do gio dé xac dinh cu thé cac
diém léy mau. Thuc té tai mdi dia diém chung t6i lya chon:

- Piém nén & dau hudng gié dé so sanh sy chénh 1éch nong do chat 6 nhidm
giita cac khu vyc trong ving theo chiéu gié ciing nhu kha nang phat tan cua gid.

- Piém chiu tic dong 1a diém chiu anh hudng tryc tiép.

- Piém xu huéng 13 diém cudi hudng gié, dung dé danh gia xu hudng dién

bién theo thoi gian cua cac chat 6 nhiem.
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I1.2. MUC PiCH NGHIEN CUU
Khao sat ndong do khi NO, va SO, tai mot sb dia diém trén dia ban thanh
phé Hai Phong. Tir d6 danh gia chat luong khong khi tai nhitng diém nghién ctru

va dé xuét cac bién phap giam thiéu.
I1.3. PHUONG PHAP NGHIEN CUU

I1.3.1. Phuong phap Griess-Saltzman cai bién xac dinh NO,

< Nguyén tic:
Phuong phap do mau dua trén phan tng clia axit nito (HNO,) véi thude thir
Griess -Ilosvay cho hop chat mau hong.
Trude hét NO, duge hép thu vao dung dich NaOH, sau d6 thém CH;COOH
dé chuyén thanh HNO..
2NO, + 2NaOH - NaNO, + NaNO; + H,0
NaNO, + CH;COOH - HNO, + CH;COONa

AXit nito tac dung voi axit sunfanilic va o-Napthylamin cho hop chat mau hong:

SOzH SOz;Na
CeH, + NaNO, + CH;COOH 2> [C¢H,]" CH;COO™ + 2H,0
NH, N=N
SO;Na SO;Na
[CeHs]" CH3COO™ + CyoH/NH, = CeH4-N=N-C1gH¢NH, +CH3;COOH
N=N N=N

D3 nhay cua phuong phap: 0,0005 - 0,001 mg NO..
< Dung cu & Ho4 chit:
- Dung cu
+ Bom thu mau, nhiét am ké va dung cu do 4p suat khi quyén.
+  Ong hép thu.
+ May so mau.
+  Ong hut cac loai, dng nghiém 10 ml.
- Hod chit
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1. Thudc thir Griess:

+  Thuoc thir Griess A:
Can 0,5 g axit sunfanilic (loai tinh khiét) cho vao coc thuy tinh, thém axit axetic
10% cho du 150 ml, khudy déu va dun nhé lira cho tan.

+  Thuoc thir Griess B:

Can 0,1 g a-Napthylamin (loai tinh khiét) cho vao céc thuy tinh, thém vao

20 ml nude cat khudy déu va dun cach thuy 15 phit cho tan roi thém axit axetic
10% cho du 150 ml.

Khi dung tuy theo lugng can thiét, 1dy cling thé tich dung dich Griess A va
Griess B tron déu vao nhau. Dung dich nay khéng bao quan duoc lau, khi
chuyén mau phai bo di va pha lai dung dich méi.

2. Dung dich tiéu chuén natri nitoric (NaNO,):

+  Dung dich chuan gbc (0,2mg NO,/ml):
Can 0,15 g NaNO, tinh khiét cho vao cdc thiy tinh, hoa tan trong mét it nudc
cat va dinh murc thanh 1000 ml.

+  Dung dich chuan lam viéc (5pg NO,/ml)
Pha lodng dung dich gbc xudng 20 1an bang nudc cat

3. Dung dich axit axetic:

+ Dung dich axit axetic 10%:
Hut 10 ml dung dich CH;COOH dam dic (99,5%) va pha v6i 90 ml nudc cat.

+ Dung dich axit axetic 5N:
Hut 150 ml dung dich CH;COOH dam dic (99,5%) va pha véi nude cét sau do
dinh murc thanh 500 ml.

4. Dung dich hap thu (dung dich NaOH 0,1N):

Can 4,0 gam NaOH tinh khiét cho vao cbc thuy tinh, pha voi mt it nudc cat roi
thém 0,5 ml Butanol, dinh mc thanh 1000 ml.
5. Dung dich NaOH 0,5N
Céan 20 gam NaOH tinh khiét cho vao cbc thiy tinh, pha v&i mét it nude
cat roi thém 0,5 ml Butanol, dinh mtc thanh 1000 ml.
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< Trinh ty tién hanh:
- Ld'y mau:
Cho vao hai éng hap thu ndi tiép nhau mdi éng 5 ml dung dich hép thu.
Lép vao hé thong bom thu mau khong khi va hut véi luu luong 15 lit/gio, thu
khoang 20 lit khong khi (tuy theo nguén) thi két thuc. Gom chung toan b dung
dich hap thu lai va bao quan dem vé phong thi nghiém. Ghi thé tich khong khi
da hut, nhiét dg, ap suét tai noi thu mau.
- Ldp dwong chuin:
Bang?2.1: Xac dinh ham luwong NO,

STT 6ng

) 1 2 3 4 5 6 7 8 9 | 10
Tén thudc thu

DD tiéu chuan NO,(ml) | 0 | 0,1{02 /040608 | 1 [12|16] 2
Dung dichhap thu (ml) | 4 [3,9(38(36(34(32| 3 28|24/ 2
DDCH3;COOH5N(ml) | 2 | 1 1|11 |1 11|11
Griess A+B (1:1) (ml) 1 /11111, 1]1|1|1
Ham luong NO,x107
O(1 |2 |4 |6 |8 10|12 16|20
(mg)

Lic déu, dé yén 10 phut ri tién hanh do d6 hap thu hay do thau quang trén
may so mau tai budc séng 543 nm. V& do thi bidu dién mdi quan hé gitta d6 hap
thu hodc d6 thdu quang (truc tung) v6i ham luong NO, ctia miu chuén (truc
hoanh).

- Tién hanh phén tich:

Lay ra 4ml dung dich d& hip thu khi NO, cho vao dng nghiém. Axit hoa
bang axit axetic SN (1ml), cho tiép vao 1 ml dung dich hdén hop Griess A va
Griess B dé)ng thé tich. Lac déu, sau 10 phut dem do do hép thu hodic do thau

quang trén may so mau ¢ budc soéng y = 543 nm.
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¢ Tinh toan ket qua:
Tu két qua do cia mau thur, dua vao do thi cia mau chuan. Tinh toan két

qua theo cong thirc sau:

Trong do:
a: Ham lugng NO, tinh dugc trén d6 thi chuan (mg)
b: Thé tich dung dich dem hap thu (ml)
c: Thé tich dung dich mau d4 hap thu 14y ra phan tich (ml)
Vo: Thé tich mau khong khi d& hat & diéu kién tiéu chuan (lit)
_ 298V.P
° (273+1).107
V: Thé tich khong khi da hut (lit)
P:  Ap suét ctua khong khi tai thoi diém 14y mau (kPa)
t:  Nhiét do ciia khong khi tai thoi diém 14y mau (°C)

I1.3.2. Phwong phap TCM trén may quang phé do mau xac dinh SO,

< Nguyén tic:

Phuong phap West-Geake dua trén sy hap thu va on dinh SO, trong khong
khi bing dung dich Na (hodc K) tetra clomercurat II dé tao thanh phirc chat
diclosunficmercurat 1.

Phirc chat Sunfic chong lai sy oxy hoa cta oxy trong khong khi va 6n dinh
ngay ca su ¢6 mit cua cac chat oxy hoa manh nhu ozon va céc oxit cia nito.

Dinh luong SO, thu duogc béng Parasonilin trong HC1 va HCHO dé tao
thanh phtrc chat mau axit pararosanilin methysunfonic.

Do mau & budc song 560nm.

Co ché phan tmg nhu sau:

1. Trudc hét tetraclomercurat IT dugc tao thanh:
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2NaCl + HgCl, > 2Na" + [HgCl,J*
2. Roi SO, duge gilr lai va on dinh qua su phuc chét ho4;
SO, + [HgCL]* + H,O0 > [HgCL,SOs)* +2H*" + 2CI
3. Cho HCHO tac dung véi phtc chat trén thanh axit metysunformic
[HgCl,SO5]* + HCHO + 2H* > HO-CH,-SO;H + HgCl,
4. Sau do cho axit methysunfomic tdc dung véi pararosanilin trong moi
truong HCI dé tao thanh phirc chit mau do tim axit pararosanilin.
< Dung cu & Hoa chit:
- Dung cu
+  Bom thu mau, nhiét 4m ké va dung cu do ap suat khi quyén
+  Ong hap thy
+ May so mau
+  Ong hut cac loai
+  Ong nghiém 10 ml
- Hod chit
+ HCHO (10 ml/11it): Hat 10 ml HCHO 40% pha véi nude cat thanh 1lit. Chi
pha truéce khi dung.
+ lodine 0,01N: Can 12,7 g 1, va 40 g KI pha trong 300 ml nudc cét roi lic
déu.

Pha loding v6i 500 ml nuéc cat va loc qua phéu loc ¢6 mang xbp. Rira loc
voi 15 ml nuée cat rdi chuyén dung dich loc qua binh dinh muc 1 lit va dinh
mure thanh 1 1it. Bao quan chd mat va tdi.

+  Pararosanilin (fuchsinbasic) 1%:

Can 1 g Fuchsinbasic + 50 ml methanol, pha loang thanh 100 ml véi nudc
cat. Dung dich 6n dinh trong 4 thang.

+  Dung dich pararosanilin tdy mau:

Hut 4 ml dung dich (3) + 6 ml HCI dam dic, thinh thoang lac, sau 5 phut
pha loang thanh 100 ml v6i nuée cat. Dung dich 6n dinh trong 3 thang.

+  Dung dich Na,5,0;
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Can 0,8 g Na,S,0; tinh khiét, kho hoa tan trong 1 lit nuée cat, dung dich
nay c6 ndng d6 khoang 530pg SO,/ml. Dung dich nay duoc chuan do lai véi I,
0,001N v6i ho tinh bot 1am chi thi. Sau d6 thém nudc cat & duoc dung dich SO,
co néng d6 500pg/ml. Dung dich dugc chuan do lai truée khi dung.
Biét:1 ml 1, 0,001N = 0,3203 mg SO,
10 ml 1,0,001N = 3,203 mg SO,
Dung hét n ml dung dich Na,S,0; ta co:

3203
o

kO, /1

Tir d6 tinh duoc luong SO»/ml dung dich chuan trén, pha lodng bang nudc
cat dé dung dich SO, c6 ndng d6 500 ug/ml.
+  Dung dich SO, chuan c¢6 nong d6 2 pg/ml:
Pha lodng dung dich (5) 250 lan dé duogc dung dich SO, chuan cé nong do
2ug/ml.
+  Dung dich hép thu:
Can 27,2 g HgCl, va 11,7 g NaCl. Hoa tan trong mdt it nude cat roi dinh
mure thanh 1 1it. Dung dich 6n dinh trong 2 thang.
+  Dung dich axit sunfamic 12g/I:
Can 1,2 g axit sunfamic (NH;SO3H) pha trong 100 ml nudc cét. Dung dich
6n dinh trong 6 thang.
<% Trinh ty tién hanh:
= Ld'y méu:
Cho vao hai éng hép thu ndi tiép nhau mdi éng 5 ml dung dich hap thu.
Lép vao hé thong bom thu mau khong khi va hut véi luu luong 60 lit/gio, thu
khoang 30 lit khong khi (tuy theo nguén) thi két thuc. Gom chung toan bd dung
dich hip thu lai va bao quan dem vé phong thi nghiém. Ghi thé tich khong khi

d3 hut, nhiét do, ap suét tai noi thu mau.
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- Ldp dwong chuin:
Bang 2.2: Xac dinh ham luong SO,

STT 6ng 1 2 3 4 5 6

Tén thudc thir
DD chuan SO, 1ml= 2pg 0 1 2 4 6 10
Dung dich hap thy 10 9 8 6 4 0
HCHO + axit sunfamic 1 1 1 1 1 1

(ddng thé tich )
Lac déu, dé yén 15 phut

DD Fuchsin Basic tiy mau | 1 1 1 1 1 1
Ham luong SO2 x10° (mg) | O 2 4 8 12 20

Lic déu, dé yén 15 phut roi tién hanh do d6 hap thu hay do thau quang trén
may so mau tai budc séng 560 nm. V& do thi bidu dién mdi quan hé gitta d6 hap
thu hodc do thdu quang (truc tung) v6i ham luong NO, ctia miu chuén (truc
hoanh).

- Tién hanh phan tich:

Hut 10 ml dung dich d3 hap thu SO, cho vao dng nghiém va thém thudc
thtr nhu qu4 trinh 1ap duong chuan. Lic déu, dé yén 15 phut roi tién hanh do do
hép thy hay d6 thau quang trén may so mau tai buéc séng 560 nm.

% Tinh toan két qua:

Tu két qua do cua mau thir, dua vao dd thi cia mau chuan. Tinh toan két

qua theo cong thirc sau:

o, =22 1000
I AA

(mg/m”)
Trong do:
a: Ham luong SO, tinh duoc trén db thi chuan (mg)
b: Thé tich dung dich dem hap thu (ml)
c: Thé tich dung dich mau d& hap thu 14y ra phan tich (ml)
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Vo: Thé tich mau khéng khi da hat & diéu kién tiéu chuan (lit)
_ 298V.P
° (273+1).107
V: Thé tich khong khi da hut (lit)
P:  Ap suit ctia khong khi tai thoi diém 1ay mau (kPa)
t:  Nhiét do ciia khong khi tai thoi diém 14y mau (°C)

11.3.3. PUONG CHUAN NO, VA SO,

11.3.3.1. Pwong chuin NO,
Bang 2.3: Két qud xdc dinh dwong chudn NO,

Nongdo |0 1 2 4 6 8 10 12 16 20
NO,

(ng/m’)

ABS 0 0,011 | 0,028 | 0,066 | 0,095 | 0,129 | 0,162 | 0,209 | 0,271 | 0,339

ABS

0.4

0.35 y=0.017x - 0.004

/ R2=0.998
0.3 /
0.25
0.2 / & ABS
0.15 Linear (ABS)

ABS

0 5 10 NONGSDO 20 25

Hinh 2.1: Puong chudn xdc dinh NO,
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11.3.3.2. Pwong chuin SO,

Nong do SO, 0 2 4 8 12 20
(ug/m’)
ABS 0 0,015 0,038 0,078 0,111 0,177

Bang 2.4: Két qud xdc dinh dwong chudn SO,

0.2
0.18 y = 0.009x + 0.001
/ R?=0.997
0.16
0.14
0.12
%) /
M o1
< & ABS
0.08
b2 ——Linear (ABS)
0.06
0.04 /
0.02
0 /

0 5 10 15 20
NONG DO

25

Hinh 2.2: Puong chudn xdc dinh SO,
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CHUONG III. KET QUA VA THAO LUAN

I11.1. Ngi ba Sé Dau
Tai dia diém nay ching t6i tién hanh 3 dot 1dymau vao céc ngay 2/11, 14/11,
21/11/2012.Thoi diém lay mau troi nang, gio nhe.
- Vi tri lay mau
Trong qué trinh khao sat hudng gi6 thinh hanh 13 huéng Pong Béc nén toi
chon cac diém ldy miu nhu sau:

DPiém chiu tic dong

La diém chiu anh huéng truc tiép cua hoat dong giao thong, ta chon 3 diém
dai dién:
Piém 1: 119 Hing Vuong- Sé Dau- Hong Bang.
Piém 2: 944 Ton Ptc Thang- So Dau- Hong Bang.
Piém 3: 20 Ha Noi- So Dau- Hong Bang.

Diém xu hudng

biém ¢ cudi hudng gid, dung dé€ danh gid xu hudng dién bién theo thoi
gian cua cac chat 6 nhiem.

Piém nay duoc dit tai trudc ctra nha s6 816 Ton Pic Thang- S¢ Dau- Hong

Bang.

Bang 3.1: Toa do cac vi tri lcfy mau khi tai ngd ba So Dau

STT Vi tri Ki Toa do
hiéu Vido-N Kinh d6 - E
1 119 Hung Vuong- Sé Dau K1 20°52°17>° | 106°39°12”
2 944 Ton Puc Thang- S Dau K2 | 20°52°15 | 106°39°13”
3 20 Ha Noi- S¢ Dau K3 20°52°15>° | 106°39°15”
4 816 Ton Puc Thang- S Dau K4 20°52°26>° | 106°39°04”
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- Ban do vi tri cac diém lay mau

» nung o
Lya Viromg
Q
g 4
5 7& U"i‘r"ﬂ :& L?
&
b3
oLs -
§ §5, caml
S o Y
2y 3
‘?4- L{;J
L%
[
-
SngRé ;
0“"\'%
S,
Bugy,
2l
[ 7L 205 | —
rremela An Ding
L — o 00 Vith K
ha n Blng 405 nugy M
W
aﬂ@;‘.z_
U'."
Vinh Kné
An Ding
L
"
oy,

Hinh 3.1: Cdc diém ldy mau

9
o
prid TL 368
Héng Bang chly
"@b -.du;f]lélt . Ko ity
i
AN {
3 5
g - W
g ty cb o
phén YMV
5
# @ @ ¥
,f? g’ﬁ L5 Catle w
&
) o
50 Dau 2
g
Pjn’lﬂ
Ay,
Mo Sd Noivy Y
Hal Phing
§ e Thurong Ly
Thugng Ly
¢
e %
N Edng %
‘*
s ) A
g oo QA
a Bach Ding ¢
5 \ :
|- b 3
) :
b
AH 14 :
TL 208 A @
!
At quy 1_'k“€
Tia Sang
o '
g Trai Chudi
9 A
c At
a
d ch .!\“‘\\ PYRIETY

tai ngd ba S¢ Dau

Bk Ha

Buong Bucnouys

Bus iy

it

Bach{

ond

e K]

T
P

|

il

Hang

31

Sinh vién: Lé Thi Ngoc — MT1202



KHOA LUAN TOT NGHIEP

- Két qua phan tich cac miu khong khi khu vuc duge thé hién ¢ bang sau:

Bang 3.2: Két qua phan tich chdt lwong méi truong khéng khi khu viee

Nga ba S¢ Dau
. QCVN
Keét qua
STT | Chi tiéu | Pon vi 05:2009/BTNMT
K2 [ K3 | K4 | K5
| | Ngay quan trac: 2/11/2012
1 |Nhigtdo| °C |27 |08 )8 | 31 )
2 | Poam | % |70 |66 66 | 52 ]
Toc do ;
3 g mis |3 36 (36 |27
gio
4 NO, | mg/m® 0,079 0,073 | 0,088 | 0,124 0,2
5 SO, | mg/m®[0,05 [0,059 | 0,068 |0,084 0,35
Il | Ngay quan tric: 14/11/2012
1 |Nhi¢tdo| °C | 27 | 23 | 23 | 25 -
2 | DPoam | % | 76 | 78 | 78 | 64 :
Toc dd -
3 g m/s 1 1,7 |1,7 |11
gié
4 NO, | mg/m® | 0,068 | 0,082 | 0,075 | 0,103 0,2
5 SO, | mg/m® | 0,049 | 0,055 | 0,065 | 0,078 0,35
Il | Ngay quan trac: 21/11/2012
1 |Nhi¢tdo| °C | 24 | 25 | 27 | 26 -
2 | Doam | % | go | 89 | 75 | 81 :
Toc dd -
3 g ms | 08 | 11 1 15
gio
4 NO, | mg/m®| 0,077 | 0,087 | 0,095 | 0,111 0,2
5 SO, | mg/m®| 0,05 | 0,059 | 0,068 | 0,084 0,35
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Ghi chi: QCVN 05:2009/BTNMT: Quy chuin Viét Nam quy dinh chét
lugng khong khi xung quanh.
Biéu d6 thé hién ndng d6 NO,, SO, tai S¢ Dau:

0.3
o 0.25
g
En 0.2
=) m2/11/2012
g- 0.15 ® 14/11/2012
CH ®21/11/2012
Z .
«O —QCVN
Z. 0.05 -
0 .
K1 K2 k3 K4 K5
PIEM
Hinh 3.2: Biéu do thé hién nong dé NO, tai ngd ba S6¢ Ddu
0.4
0.35
O/OE\ 0.3
)
g 025
5’ o m2/11/2012
) m 14/11/2012
% 0.15 ®21/11/2012
S o =QCVN
0 _
K1 K2 K3 K4 K5
PIEM

Hinh 3.3: Biéu do thé hién néng do SO, tai ngd ba So Dau
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Nhén xét: Can clr vao két qua phan tich chat luong khong khi, so sanh voi
QCVN 05:2009/BTNMT ndng do khi SO, va NO, van nam trong pham vi cho

phep.

111.2. Nga tu Big C

Tai dia diém nay ching tdi tién hanh 3 dot ldy mau vao cac ngay 30/10,
12/11, 16/11/2012. Thoi diém lay mau troi nang, gi6 nhe.

Vi tri 1ay mau

Trong qua trinh khao sat hudng gi6 thinh hanh 1a huéng Pong Bac, nén t6i chon

cac diém lay mau nhu sau:

Piém nén

Piém ldy mau dugc dat liy trudc ctra nha sé6 1058 Nguyén Binh Khiém-

Ping Hai- Hai An.

DPiém chiu tic dong

Piém 1: 540 Nguyén Binh Khiém- Pang Lam- Ngb Quyén.
Diém 2: 44 Lé Hong Phong- Pong Khé- Ngb Quyén.
Piém 3: 1166 Nguyén Binh Khiém- Pang Hai- Hai Phong.
Piém 4: 8 Lé Hong Phong- Pang Giang- Hai An.

Diém xu hudng

Piém nay duoc dit tai trudc cira nha 125 Nguyén Binh Khiém- Pang

Giang- Ngo Quyén.

Badng 3.3: Toa dj cdc vi tri ldy mau khi tai ngd tw Big C

o Ky Toa do
STT Vitri higu| Vido-N | Kinhdj-E
1 | 1058 Nguyén Binh Khiém K1 | 20°50°46° | 106°42°56”
2 |8 LéHdng Phong K2 | 20°50°36” | 106°42°36”
3 |44 Lé Hong Phong K3 | 20°50°40" | 106°42°31”
4 | 540 Nguyén Binh Khiém K4 | 20°50°37° | 106°42°31”
5 | 1166 Nguyén Binh Khiém K5 | 20°50°40° | 106°42°36”
6 | 125 Nguyén Binh Khiém K6 | 20°50°31° | 106°42°08

Sinh vién: Lé Thi Ngoc — MT1202
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Ban d6 vi tri cac di€ém lay mau
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Hinh 3.4: Cac diém lay madu tai ngd tw Big C
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Két qua phan tich cac mau khong khi khu vuc dugc thé hién & bang sau:

Badng 3.4: Két qud phdn tich chat lwong méi triwong khong khi khu vuec

Nga tu Big C
Két qua
- QCVN
T Chi tiéu | Pon vi 05:2009/
K1 K2 | K3 | K4 K5 K6 | gTNMT
| | Ngay quan trac: 30/10/2012
1 |Nhigtdo | °c 23 26 27 26 25 23 -
2 | Poam % 62 70 72 68 68 62 -
S Ted s | 38 | 31 | 3 | 25 | 25 | 38 .
gio
4 NO; | mg/m*® | 0,056 | 0,093 | 0,087 | 0,101 | 0,115 | 0,164 0,2
5 SO; | mg/m® | 0,029 | 0,060 | 0,066 | 0,071 | 0,080 | 0,089 | 0,35
Il | Ngay quan triac: 12/11/2012
1 |Nhigtdd | °c 21 24 24 25 26 26 -
2 | Poam | o 64 83 | 50 | 47 47 47 -
3| Tocdo | 2 3 | 22 | 27 | 22 | 22 -
gio
4 NO; | mg/m*® | 0,048 | 0,089 | 0,083 | 0,097 | 0,111 | 0,160 0,2
5 SO; | mg/m® | 0,031 | 0,056 | 0,071 | 0,069 | 0,086 | 0,100 | 0,35
Il | Ngay quan tric: 16/11/2012
1 |[Nhigtdo | °C 23 23 24 23 23 23 -
2 | Poam % 47 44 53 53 44 44 -
3 | Tocdo 1 e | 39 | 36 | 3 3 36 | 36 -
gid
4 NO; | mg/m*® | 0,042 | 0,069 | 0,072 | 0,082 | 0,091 | 0,128 0,2
5 SO; | mg/m® | 0,027 | 0,050 | 0,058 | 0,062 | 0,074 | 0,085 | 0,35
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Biéu d0 thé hién ndng d6 NO,, SO, tai ngi tu Big C:
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Hinh 3.6: Biéu do thé hién néng do SO; tai nga tw Big C

Nhan xét: ndong do khi NO, va SO, & ngi tu Big C van nam trong pham vi

cho phép theo QCVN.
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111.3. Khu vie dan cw gin khu chin nudi tip trung tai xi Vinh An, Vinh
Bao
Cac mau duogc iy vao ngay 23/11/2012, thoi diém ldy mAu troi nang, gid
Nam. Biém K1 13 diém diu hudng gio; K2, K3,K4 1a cac diém cudi hudng gio.
Vi tri 14y mau
Bang 3.5: Toa dé cdc vi tri ldy mau khi méi trieong tai diém déan cwe gan khu

chan nuoi tap trung.

Toa do
STT Vi tri Ky hi¢u
Vido-N | Kinhdp-E
Kh uc duo 1 tho K1
1 4 Ve Quonig glao HIOng 20%3°14 | 106°30°46

lién xOm Kién Thiét

Khu vuc duong giao thong K2

2 y 20%43°25 106°30°43
Thiét Tranh

3 | Khu vyc trai lon K3 20%43°34 106°30°43

4 | Khu vuc x6m dan méi K4 20%43°41 106%30°44

Ban d6 vi tri cac diém lay mau
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Hinh 3.7: Céc diém ldy mdu tai khu dén cw tai diém dan cw gan khu chin nudi

tdp trung

Két qua phan tich cac mau khong khi khu vuc du 4n duoc lay & cac toa do

nhu bang sau:

Badng 3.6: Két qud phdn tich chat lwong méi trwong khong Khi tai diém dan cuw

gan khu chén nuédi tdp trung.

Pon Két qua QCVN
STT| Chi tiéu

vi Kl | K2 | K3 | K4 |05:2009/BTNMT
1 | Nhiét do °C 295 296 [295 |294 -
2 |Poam % 732 |724 716 |70, -
3 | Téc do gid m/s [134 [145 [1,37 [1,16 -
7 |NO, mg/m® | 0,032 | 0,043 | 0,057 | 0,049 0,2
8 |[S0, mg/m® | 0,046 | 0,067 | 0,072 | 0,055 0,35

Ghi chd: QCVN 05:2009/BTNMT: Quy chuan Viét Nam quy dinh chat

lugng khong khi xung quanh.

Biéu db thé hién néng do NO,, SO, tai khu chan nuoi tap trung:

0.3

0.25

0.15 W 23/11/2012
0.1 == QCVN
0.05 .
m H H B
K1 K2 K3 K4
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Hinh 3.8: Biéu do thé hién néng dé NO, tai diém déan cw gd‘n

khu chan nudi tdp trung
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Hinh 3.9: Biéu do thé hién néng d6 SO, tai diém dan cu gc”in
khu chan nudi tap trung
- Nhan xét: Can ctr vao két qua phén tich chat luong khong khi khu vuc du
an, so sanh voi cac QCVN tuong umg nhan thay céc chi tiéu quan tric déu dudi

tiéu chuan cho phép.

I11.4. Khu viee dan cw gin khu cdng nghiép
111.4.1. Khu vuc dian cu gan khu céng nghiép tai x4 An Hwng, huyén An
Duwong

Dé khao sat nong d6 NO,, SO, tai khu dan cu gan co sé cong nghiép,
ching t6i1 lya chon vi tri léy mau 1a 4 diém thudc dia ban x3 An Hung, huyén An
Duong. Cac mau duoc 1ay ngay 17/11/2012, huéng gio tai thoi diém lay mau:
Péng Bic.

K1 la diém dau hudng gio.

K2, K3, K4 1a diém cudi huéng gio.
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Bang 3.7: Toa do cac vi tri ld’y mau khi moi truong tai diém dén cu

gan khu céng nghiép
Toa do
STT Vi tri Ky hiéu
Vido-N | Kinhdp-E
1 | Cong chinh khu cong nghiép K1 2052’47 | 106%34°12
Canh truong mam non An K2 0 0
2 20°54°07 | 106°35°32
Hung
Khu vuon trong rau nha ong K3 0 0
3 20°53°30 | 106°35°08
Son
4 | Khu dan cu canh UBND xa K4 2053°03 106°34°56

Ban d6 vi tri cac di€ém lay mau

Sinh vién: Lé Thi Ngoc — MT1202
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Hinh 3.10: Cdc diém ldy madu tai diém ddn cw gan khu céng nghiép

Két qua phan tich cac miu khong khi khu vuc duoc iy ¢ cac toa do nhu

bang sau:

Bdng 3.8: Két qua phdn tich chit lwong khéng khi tai diém déan cwe gan khu

cong nghiép
Pon Két qua QCVN
STT | Chi tiéu
vi Kl | K2 | K3 | K4 |05:2009/BTNMT
1 NO, |pg/m®| 9,08 | 11,06 | 11,22 | 13,20 200
2 SO, ug/m* | 10,42 | 12,93 | 11,48 | 15,32 350
3 | Nhigtdo | °C | 226 | 224 | 228 | 236 -
4 Po am % 67 72 71 75 -
5 Toc do 1,3
B m/s | 1.2 1,3 | 1,3 -
gio

Sinh vién: Lé Thi Ngoc — MT1202
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Biéu db thé hién ndng d6 NO,, SO, tai khu cong nghiép
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Hinh 3.11: Biéu do thé hién néng dé NO, tai diém dén cu
gan khu cong nghiép
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Hinh 3.12: Biéu do thé hién néng dé SO, tai diém dan cw
gan khu cong nghiép
Nhén xét: Theo két qua phan tich nhu bang 3.8 cho thiy ndng d6 cac chat 6
nhiém khong khi khu vuc xung quanh déu nam trong gidi han cho phép.
111.4.2. Khu vuc dan cu gin cac cong ty tai nga tw ac quy
Tai dia diém nay ching t6i tién hanh 3 dot ldy mau vao cac ngay 8/11,
19/11, 29/11/2012.Thoi diém lay mau troi mat.
Vi tri lay mau
Trong qué trinh khdo sat huéng gié thinh hanh la huéng Nam, nén t61 chon cac
diém lay mau nhu sau:
Piém nén
Nam ¢ dau hudng gid, it chiu tac dong ctia cic ngudn gay 6 nhiém nhat. Tai day
c6 it phuong tién giao thong qua lai va cach xa khu vyc nga tu Big C.
Piém K1: 233 Tén Puc Thang — An Pong — An Duong — Hai Phong
Piém K2: 187 Ton Puc Thang — An Péng — An Duong — Hai Phong

Diém chiu tic dong

La diém chiu anh hudng truc tiép ctia hoat dong giao thong, ta chon 3 diém dai
dién:

Piém K3: 20 tinh 16 208 — An Duong — Hai Phong .

Piém K4: 90 tinh 16 208 — An Duong — Hai Phong

Piém K5: 149 tinh 16 208 — An Duong — Hai Phong

DPiém xu huong

Piém & cudi hudng gio, ding dé danh gia xu huéng dién bién theo thoi gian cua
cac chat 6 nhiém.

Diém K6: Puong Pé Quai Chao — Hong Bang — Hai Phong.

Piém K7: 8 Hong Bang — S¢ Dau — Hai Phong

Sinh vién: Lé Thi Ngoc — MT1202 44
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Badng 3.9. Toa d¢ cdc vi tri ldy mau khi tai diém ddn cw gdan ngd tw dc quy.

) Toa do
Ky
STT Vi tri Kinh d¢ -
hiéu| Vido-N
E
1 | 233 Tén Pic Thang K1 | 20°51°08°" | 106°39°17"
2 | 187 Ton Pirc Thang K2 | 20°51°13*" | 106°39°13”
3 | 20 tinh 16 208 K3 | 20°51°24”° | 106°39°08”’
4 |90 tinh 16 208 K4 | 20°51°20>° | 106°39°13”°
5 | 149 tinh 16 208 K5 | 20°51°14>° | 106°39°24”’
6 | Duong Pé Quai Chao K6 | 20°51°36”" | 106°39°08”’
7 | 8 Hong Bang K7 | 20°51°85”" | 106°3918’
Ban d6 thé hién vi tri 1dy mau khi
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Hinh 3.13: Cdc diém ldy mau tai khu ddn cw gan nga tw de quy
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Két qua phan tich cac mau khong khi khu vuc dugc thé hién & bang sau:

Bang 3.10: Két qua phdn tich chat wong méi truong khong khi tai

diem dan cw gan nga tw dc quy

STT | Chi tiéu | Pon vi Két qua QCVN
K1 K2 K3 K4 K5 K6 | K7 |05:200
9/BTN
MT
I | Ngay 8/11/2012
1 | Nhiét °Cc 26 26 27 27 27 28 28 -
do
2 | Poam % 85 88 88 90 95 95 95 -
3 | Técdd | m/s | 305 | 305 | 305 | 3,2 3 3 3 -
gio
4 NO, | mg/m® | 0,057 | 0,065 | 0,087 | 0,094 | 0,094 | 0,129 0,122 | 0,2
5 SO, | mg/m® | 0,018 | 0,038 | 0,062 | 0,046 | 0,053 | 0,110 | 0,118 | 0,35
Il | Ngay 19/11/2012
1 | Nhiét °Cc 22 22 22 23 23 24 24 -
do
2 | Poam % 73 73 74 69 69 66 69 -
3 | Tocddo | m/s | 3,05 | 305 | 305 | 1,6 1,6 2 2 -
gio
4 NO, | mg/m° | 0,050 | 0,057 | 0,076 | 0,077 | 0,087 | 0,101 | 0,116 | 0,2
5 SO, | mg/m® | 0,023 | 0,027 | 0,053 | 0,045 | 0,058 | 0,111 | 0,121 | 0,35
111 | Ngay 29/11/2012
1 | Nhiét °Cc 16 19 19 21 22 22 22 -
do
2 | Poam | % 90 90 94 94 94 94 90 -
3 | Tocdd | mis 2 2 2 2 2 2 2 -
gio
4 NO, | mg/m°® | 0,049 | 0,050 | 0,091 | 0,099 | 0,094 | 0,120 [ 0,129 | 0,2
5 SO, | mg/m® | 0,023 | 0,027 | 0,052 | 0,059 | 0,07 | 0,119 |0,125| 0,35
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Biéu d0 thé hién ndng d6 NO, va SO,
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@dan ngd tw dc quy

Hinh 3.15: Biéu do thé hién néng d6 SO, tai diém dan cu

gdn ngd tw de quy.

Sinh vién: Lé Thi Ngoc — MT1202
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Nhan xét: can cit vao két qua phin tich va so sanh vé1 QCVN

05:2009/BTNMT néng d6 khi NO, va SO, van nam trong giéi han cho phép.

111.5. Moi truwong khong khi trong khu vue san xuit

Tai dja diém nay chdng toi tién hanh 3 dot ldy miu vao cac ngay 9/9/2009,
9/12/2010, 6/12/2011.Thoi diém ldy mau troi mét.
Vi tri ldy mau tai phan xuong vo 3 thudc cong ty TNHH mot thanh vién déng tau Pha
Rung.

Béan d6 vi tri cac diém lay mau

dinh'Due
uhd . 4

o e

Hinh 3.16: Cdc diém ldy mau tai khu viec phdn xwéng vo 3
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Két qua phan tich cac mau khong khi khu vue duoc thé hién & bang sau:

Bang 3.11: Két qua phén tich chat hrong méi trwong khong khi tai khu viee

san xudt
STT | Chitiéu | Pon Két qua QCVN
vi [9/9/2009 |9/12/2010 | 6/12/2011 | 05:2009/BTNMT
1 |Nnhiétdo |°C 26,3 30,1 22,9 -
2 |Poam | % 83 76 83 -
3 |Toc do|mis 1,8 1,74 1,4 -
gio
4 |NO, mg/m>| 0,096 0,641 0,236 0,2
5 |s0, mg/m*| 0,074 0,327 0,115 0,35
Biéu d6 thé hién néng d6 NO, va SO, tai khu vuc san xuét
0.7
0.6
i%? 0.5
=)
~§i 0.4
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z
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Hinh 3.17: Biéu do thé hién no”‘ng d6 NO, tai khu vuc san xudt
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Hinh 3.18: Biéu do thé hién néng dé SO, tai khu vuee san xudt
QCVN 05:2009/BTNMT : Quy chuén Viét Nam quy dinh chat lugng khong
khi xung quanh.
Nhén xét:  Nong do khi NO, nam 2010 va 2011 cao hon gidi han cho phép.
Nong d6 khi SO, van ndm trong giéi han cho phép.
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KET LUAN, KIEN NGHI
KET LUAN

Nong d6 khi NO, va SO, tai Hai Phong da va dang 6 nhiém.

Theo két qua quan tric khi NO, va SO, tai 6 diém trén dia ban thanh phd Hai
Phong trong thoi gian tién hanh quan tric cho thay:

Céc chi tiéu khi NO, va SO, tai cac thoi diém quan tric hau hét déu thap hon
gidi han cho phép ( QCVN 05:2009). Nhu vay, 2 thanh phan khi NO, va SO, tai
4 diém 1a ngd ba S¢ Dau, ngi tu Big C, khu dan cu gan khu vuc chan nuéi tap
trung tai x4 Vinh An, Vinh Bao va khu dan cu gan khu coéng nghiép hién chua
bi 6 nhiém.

Tai diém trong khu vuc san Xut néng d6 khi NO, va SO, dang bi 6 nhiém.
Chi tiéu khi NO, va SO, tai khu vuc nay cao hon cac khu vuc khac. Nong do
NO, tai mot s6 thoi diém con vugt qua tiéu chuan cho phép. Nong do khi NO,
tai thoi diém nam 2010 vuot quy chuan gap 3 lan. Nong d6 khi SO, tai thoi diém
nam 2010 gan bang mirc tiéu chuan cho phép.

KIEN NGHI

Tai khu vuc san xuat 13 phan xuéng vo cta cong ty TNHH mot thanh vién
dong tau Pha Rimg can trang bi cac thiét bi bao ho cho cong nhan lam & phan
xuong. Lap cac hé théng thong gi6 tai khu vuc san xuat gitp lam giam luong
khi thai tap trung gdy anh hudng téi strc khoe nguoi lao dong.

Pbi v6i phuong tién giao thong van tai co quy dinh han ché sir dung cac loai
phuong tién gy 6 nhiém manh, qua cii ki thai ra luong khi thai 6 nhiém cao. Cai
tién cong tic quan 1i hé théng giao thong. Dan san xuit va st dung cac loai
nhién liéu sach, khong gay 6 nhiém moi truong.

Can x4y dung va nang cip hé théng giao thong trong va ngoai thanh phd dé
cac phuong tién giao thong hoat dong duoc théng sudt, tranh tic nghén giao

thong.
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Nha nudc can hoan thién luat moi truong, cac quy dinh tiéu chuan vé sinh.
Thanh lap cac co quan kiém tra, kiém soat, quan i vé moi truong, co ké hoach
kiém tra cac co s& gay 6 nhiém thuong xuyén. Co cac mang ludi dai, tram quan
trac do luong tinh trang 6 nhiém khong khi. C6 cac bién phap xur phat nang dbi
véi cac co s¢ vi pham va thuong xuyén tai pham.

Cong tac quan tric moi trudng khong khi can 1dp ké hoach quan tric theo
mot tan suit nhét dinh va on dinh trong nam dé co thé xac dinh duogc xu thé dién
bién chét luong khong khi trong giai doan phat trién cua thanh pho.

C6 ké hoach trién khai tap huén cho tat ca cac co s& san xuat thudc dién gay
6 nhiém vé san xuat xanh sach va tiét kiém ning lwong nham giam thiéu nhiing
anh huéng moi trudng ngay trong qua trinh san xuat.

Dbi v6i cac co s san xudt co cac bién phap giup san xudt xanh, sach, tiét
kiém ning luong dat hiéu qua t6t can khuyén khich nhan rong va nang cao hiéu
qua.

Néng cao ¥ thirc ngudi din va cong dong trong van dé bao vé mdi trudng noi
chung va méi truong khong khi noi riéng. Thé ché héa luat bao vé moi truong.
Pua van dé moi truong thanh mot van dé mang tinh chit xa hoi va loi ich cua
viéc bdo v¢ moi truong 1a trach nhiém, quyén lg1 va nghia vu ciia moi nguoi.

Trong nhiéu cdy xanh ven céac tuyén dudng giao thong va tai cic co sO san
xuat. Dai cay xanh giup diéu hoa khi hau, ting vé dep mi quan cho thanh phd.

Cac co s& san xuat gy 6 nhidm nghiém trong thi cin c6 cac bién phép di
doi di noi khac cach xa khu dan cu dé tranh gy anh huéng téi sic khoe con

nguoi.
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