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3.1. Bui trong khi quyén

< Bui trong khi quyén
* Pinh nghia
= Phan loai
- Nguén géc
= Tac hai
= Tiéu chuan



3.1. Bui trong khi quyén

< Dinh nghia
* Pinh nghia cua EPA:

= “Bui la hon hop cua cac hat ran va giot long co kich
thudc rat nho. Bui bao gdom nhleu thanh phan khac nhau
nhu acids (nitrates, sulfates), chat hitu co, kim loai, dat
Va cac hat cat”.

"La phan dé nhin thay va ro rang nhat trong cic dang 0
nhlem khong khi ciing nhu chiém ti trong kha 16n trong
kiém soat 6 nhiém khéng Khi.

= Thong thuong bui co kich thude < 100 pum, trong do
kich thudc tir 0.001 dén 10 pm thu:ong ton tai trong
khong khi d6 thi, nha may, dudng cao toc, va nha may
nhiét dién



3.1. Bui trong khi quyén

< Dinh nghia

NQETR

Dinh nghia

Aerosol (bui - sol khi)

Condensation aerosol
(bui ngung tu)
Dispersion aerosol
(bui phan tan)

Fog (suwong mu)
Haze (mu)

Mists (swrong)
Smoke (khoi)

Grit (bui tho)
Dust (bui)

Fume (khoi min)

Nhiing hat véi kich thudc hat keo trong khi quyén

Hinh thanh do qua trinh ngung tu hoac phan ting ctia cac
chat khi

Hinh thanh do qua trinh nghién, phun swong, hoic phét tan
bui

Giot nudc vi mat do cao (1am giam tam nhin)

Chi trang thai giam tam nhin do bui trong khong khi
Giot chat long trong khong khi

Bui do qué trinh dot chay nhién liéu khdng hoan toan
Chat ran c6 kich thudce d > 75 pm

Chét ran nho hon bui thd, do qua trinh nghién, tan, dap

Gom nhitng hat chat ran rat min d < 1 pum



1.1. Gi6i thiéu vé bui

<+ Phan loai
= Theo nguon goc:
= Bui so cap
Phat sinh truc tiép tai nguon

T cdng trinh xay dung, dudng giao thdng, canh dong,
ong khoi hoac qua trinh dot

= Bui thtr cap

Phat sinh tir cac phan Urng hoa hoc cua SOx va NOXx
(nha may phat dién, cong nghiép va giao thong)



1.1. Gi6i thiéu vé bui

<+ Phan loai
= Theo kich thuoc:

= Bui min: carbon black (bui than), silver iodine (Agl),
combustion nuclei (nhan qua trinh dot), sea-salt
nuclel (nhan muoi tir bién)

= Bui th0: cement dust (xI mang), wind-blown soil dust
(bui dat do gi0), foundry dust (bui tir 10 duc),
pulverized coal (than nghién, than cam).



3.1. Bui trong khi quyén

< Nguén géc

= Nguon tu nhién
= NUIi Itra, chady rung, béo cat, dai duong
* Thuc vat
= Vu tru

= Niguon nhan tao
= Qua trinh dot
= Giao thong,
= CONng nghiép,
= NOng nghiép
= Sinh hoat




3.1. Bui trong khi quyén

% Anh hwéng ciia bui
= Strc khoe con nguoi va dong vat
= Hé ho hap
= Mit va da
= HE tiéu hoa
* Thuc vat
= Quang hop
Giam anh sang mat troi
Bam trén la

= Trao doi khi va thoat hoi nuéc




3.1. Bui trong khi quyén

% Anh hwéng ciia bui (tt)
= Strc khoe con nguoi
=d>10 um
"2 um<d<10 pum
=lum<d<2um
*d<0.5um

;g1

: g1l |

ai do 10ng miii

lai do 16p mang nhay

: g1l |

ai trong phoi

. thoat ra ngoali
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2 Anh hwéng ciia bui (tt)
= Vat liéu

= Kim loai: an mon

= Vat liéu xay dung (da, gach, kinh, son, ...):
Mai mon vat ly
An mon hda hoc néu chira cac chat & nhiém khac

= Vat liéu dét, vai: den, ban, bi mai mon

= Vat liéu dién, dién tur
Bam trén cac diém tiép xuc, lam tang dién tro
An mon kim loai hoic
Lam giam do cach dién khi két hop véi nudce



3.1. Bui trong khi quyén

% Anh hwéng ciia bui (tt)
= Giam tam nhin
= Canh quan
= Khong khi
= Canh guan tu nhién
= Kién tric cong trinh

12




3.1. Bui trong khi quyén

@ Tiéu chudn
= C4c tiéu chuan EPA (USA)
= C4c tiéu chuan Viét Nam




3.1. Bui trong khi quyén

% CAc tiéu chudn EPA (USA) — khong khi xung quanh
=1971
= TSP (tong bui lo ling)
= 1987
= PM10 (bui co kich thude < 10 um)
= 1997
= PM2.5 ((bui co kich thudce < 2.5 um)
= 2006, 2012
= Hiéu chinh tiéu chuan PM2.5 va PM10




Final Rule Primary, |Indicator |Averaging Level Form
Secondary . Time
14971 Frimary TSP 24-hour 2al ug_."mg Mot to be exceeded more than once per year
Annual 75 pg_.-'mnﬂ Annual geometric mean
36 FR B186 Secondary TP 24-hour 150 pg/m Mot to be exceeded more than once per year
Apr 30, 1971 Annual a0 ug_."mﬁ Annual geometric mean
1987 Frimary and I;'I'l-"I“:I 24—hour 150 ug,."mﬁ Mot to be exceeded more than once per year on
Secondary Average over a 3—yedr period
52 FR 24634 2
Jul 1, 1987 Annual 50 pg/m Annual arithmetic mean, averaged over 3 years
1997 Frimary and F"I'n--'l?__5 24-hour 65 |.u='|_."m!EI S8th percentile, averaged over 3 years .
Secondary Annual 15.0 pg/m  |Annual arithmetic mean, averaged over 3 years

62 FR 38652 "

Jul 18, 1957 F'f'-'11|:I 24-hour 150 pg/m Initially promulgated 99th percentile, averaged
over 3 years; when 1997 standards for PM10 were
wvacated, the form of 1987 standards remained in
place (not to be exceeded more than c:::g:lce per
Wear on average over a 3-year period)

Annual 50 |.u='|_."m‘= Annual arithmetic mean, averaged cwerlg Years
2006 Primary and F"I'l--'lz.5 24-hour 35 pg,"mﬁg S8th percentile, averaged over 3 years - -
Secondary Annual 15.0 pg/m  |Annual arithmetic mean, averaged over 3 years

71 FR 61144 :

Oct 17, 2006 FMm 24—-hour = 150 L.lg,."mEl Mot to be exceeded more than once per year on
average over a 3—year period .

2012 Frimary F"I"--'IE_5 Annual 12.0 pg,."mg ,iﬂu.?:ﬂnual arithmetic mean, averaged over 3 years o
Secondary Annual 15.0 pg/'m ,iﬂu.?:ﬂnual arithmetic mean, averaged over 3 years e
Frimary and 24-hour 35 ug_."ma S8th percentile, averaged over 3 years =
Secondary =
Primary and P 24_hour 150 pg/m  |[Not to be exceeded more than once per year on
Secondary " average over a 3—vear period

By
-

Ly




3.1. Bui trong khi quyén

2 CAc tiéu chudn Vigt Nam
= Khi thai
= Khong khi xung quanh
= Thu mau va phan tich



3.1. Bui trong khi quyén

% Tiéu chudn Viét Nam - khi thai

Bang 1 - Nong dé C caa bui va cac chat vo cor lam co s& tinh néng dé toi da cho phép trong khi
thai cong nghiép

T Thong sé Nong do C (mg/Nm)
A B

1 | Buitdng 400 200
2 | Bui chura silic 50 50
3 | Amoniac va cac hop chat amoni 76 50

Bang 1: Néng dé C cua cac thong sé 6 nhiém trong khi thai cong nghiép san xuat xi mang

, Noéng dé C (mg/Nm")
STT Thong so6
A B1 B2

1 Bui tong 400 200 100
2 Cacbon oxit, CO 1000 1000 500
3 Nito oxit, NOx (tinh theo NO;) 1000 1000 1000
4 Luru huynh dioxit, SO, 1.500 500 500
hir thinh-




3.1. Bui trong khi quyén

% Tiéu chudn Viét Nam - khong khi xung quanh

= Pon vi: ug/m3

T Théng & Trung}nnh Trunngh Trung .l:lmh Trun? binh
1 gio 8 gio 24 gio nam

1 | SO, 350 - 125 50

2 |CO 30.000 10.000 - -

3 |NO; 200 - 100 40

4 103 200 120 - -

Tong bui lo ling

3 o : o 3 _ 2

S (TSP) 300 00 100

6 | Bu1 PM;g - - 150 50

7 | Bu1 PM, 5 - - 50 25
s (| - - s ] 05 |

Ghi chit: dau ( - ) 1a khong quy dinh




3.1. Bui trong khi quyén

% Tiéu chudn Viét Nam - thu mdu va phan tich
= TCVN 5977-2009
= TCVN 5067-1995
= TCVN 9469-2012
< Ghi chu:
= Sinh vién tu download va doc 3 tiéu chuan nay



3.2. Trang thai vat 1y ctia bui trong khi quyén

% Tinh chat vt ly
= Qua trinh bién doi cua bui
= Hinh dang
= Kich thudc
= Phan bo kich thudce hat
= Puong kinh khi dong
= Puong kinh khéi lugng trung binh
= Tinh lang cua hat bui



3.2. Trang thai vat 1y ctia bui trong khi quyén

—— e

2 QUA trinh bién doi ciia bui trong khi quyén

Coagulation

Léng

uoneIMIWIPAS

Tiéu thu

Scavenging by
precipitation

Condensation of atmospheric
water and other vapors



3.2. Trang thai vat 1y ctia bui trong khi quyén

— e—

2 QUA trinh bién doi ciia bui trong khi quyén

= Diffusion — khuéch tan: cac hat bui nhd chuyén
dong Brown,

= Coagulation — két tu: cac hat bui nhd két tu voi
nhau thanh hat bui 16n hon

= Sedimentation or dry deposition — lang: cac hat bui
lang xudng dat hoac trén bé mat vat li¢u, la cay ...

= Scavenging — bat dinh bai mua, swong hoic tuyét
= Reaction — phan g véi cac chat trong khi quyén



3.2. Trang thai vat 1y ctia bui trong khi quyén

<+ Hinh dang

O 0O O =

Solid Sphere Hollow Solid Irregular Flake
Sphere Dang tang
‘@)
Fiber Condensation Floc Aggregate

Dang s¢i Dang x0p ngung tu Dang két khoi



3.2. Trang thai vat 1y cia bui trong khi quyén

= Smog. suong khoi

< Kich thwéc
(1 angstrom) Particle diametef, microns (;un) (1 mm)
0.0001 0.001 0.01 01 1 10 100 1000 10,000
e s _ e
9 Solid Fume - DUSt = o o g e e e
Technical @ 8 ; 1 4 11 }
O
definitions % g o Mist £ I Spray ————
- = s 2 | JT e, Mist.—Drizzle —+——
a:m%l'é?%?m b e e s SMOG+ :n'g‘;ds <+ RaiN—
| dispersoids o e ) SR G R G o Y
= Fume: khoi = Cloud: may
= Dust: bui * Fog: suong gia
= Mist:  suwong mu = Drizzle: mua bui
= Spray: suwong phun = Rain: mua



3.2. Trang thai vat 1y cia bui trong khi quyén 25

< Kich thuwoéc

(1 angstrom) Particle diameter, microns (um) (1 mm)

00001 0001 001 01 1 10 100 1000 10,000
i Fertilizer, =
Oil smokes Ground limestone
l-o-———u'r‘_-—Fty A5F ——

s |t 08| QU ST s
Tobacco smoke |

~——Metallurgical dusts and fumes——
Cement _ |  Beach _

——
-
Carbon black jaust I e
| B —{ | t=Pulvenzed coal-|

: - Paint pigments
Typical Common gas Dg hico
Insecticide | \ -I l
Diameter of

ar:cd‘es ! n IDl C U'es }-‘o——.‘
dusts human hair

gas ' Combustion =t Ground talc—e{
dispersoids nucle: |.4P£"-EP-§»

—JQitken_} ~—Milied flour—=|
nucler |
e e = — f— AtmOsphernc dust— — — b Red blood

222 salt Lung-
nucler damagings cell diameter
dust

l = ' {adults) 7.5 pam

M—-Bacteuai——ﬂ l

Viruses

F‘—T—Ol




3.2. Trang thai vat 1y cia bui trong khi quyén

26

< Kich thuwoéc

HUMAN HAIR
<25um mhm

© PMyo
Dust, pollen, mold, elc.
<10nm (mcrons) 0 dameter

\-6"\
- -~

Ny

90 um (microns) in dameter
FINE BEACH SAND

mage courtesy of P U S EPA



3.2. Trang thai vat ly cua bui trong khi quyén

% Phan bé kich thuwéc hat

Sample Particle Size Distribution Data

Mass Fraction

Size Range  in Size Range, Cumulative %
{(jum) {mi} Less Than Top Size

0-2 0.005 0.5

2-5 0.195 20.0

5-9 0.400 60.0

0-15 0.300 90.0

15-25 0.080 08.0

=»25 0.020 100.0



3.2. Trang thai vat 1y ctia bui trong khi quyén

% Phan bé kich thuwdc hat

Mass, %/(A Log d,)

30

25

N
o

=
o1

[
o

R ee——
| | | L rrrr T
Median
B /7*\ B
/
I LT Ih
1 2 3 4 5 67891214 18 22

Particle Diameter, um



3.2. Trang thai vat 1y cia bui trong khi quyén

<+ Pwong Kinh khi dong (aerodynamic diameter)

Nozzile

Stage 1

—— Impaction Plate

Stage 2

Stage N

N

)

After
Filter

Filter

////A l

To Vacuum Pump

Schematic Diagram of Cascade Impactor.

Cascade Impactors

La duong kinh cua
hat bui hinh cau fti
trong bang 1 (1000
kg/m3) cO6 van toc
lang trong khong khi
tinh bang van toc lang
cua hat bui dang xét.



3.2. Trang thai vat 1y ctia bui trong khi quyén

<+ Puwong Kinh khi dong (aerodynamic diameter)

Pp
pr

= Trong do:
= d, : duong kinh khi dong (m)
= d, : duong kinh Stokes (m)
» Xac dinh theo dinh luat Stokes

= p,: khoi luong riéng hat bui (kg/m?)

" POy khbi luong riéng nude(kg/m3)



3.2. Trang thai vat y ctia bui trong khi quyén

<+ Dwong Kinh khi dong

Tuwong quan duong kinh khi d0ng

va khoi lugng riéng cua bui

p, =1.0 g/cm?
d, =2.0 mm d, =2.0 mm

p, =2.0 g/lcm?
dp =2.0 mm da =28 mm

dp =2.0 mm da =3.5mm




3.2. Trang thai vat 1y cua bui trong khi quyén

<+ Dwong Kinh khi dong

Tuong quan duong kinh khi ddng
va khoi lugng riéng cua bui

Solid Sphere | p, = 2.0 g/cm3
(Dang hinh cau) dp = 1.4 mm

(Dang rong)

2
O
-y

(Dang khong déu)

d,=2.0 mm




3.2. Trang thai vat 1y ctia bui trong khi quyén

% Pwong Kinh khoi lwong trung binh
= Mass median diameter (MMD)

= La duong kinh khi dong twvong duong cua hat bui
hinh cau:

= CO khoi luong riéng 1000 kg/m3
= Vi 50% hiéu suat thu mau

= X4c dinh bang d6 thi



3.2. Trang thai vat 1y ctia bui trong khi quyén

% Pwong Kinh khoi lwong trung binh

7.0
6.0
5.0
4.0 fu

3.0 jm

20

N

Y particles

-

-----:------

Par ticle d iameter, jumn
5
|

e 8 S I I T T N I O

0.01 0.2 1 5 20 40 o0 80 95 9 909
0.1 0.5 2 10 3o s0 70 o0 93

Percentage of mass less than specified diameter

X(MMD =2.0pum)vayY (MMD = 0.5 um)



3.2. Trang thai vat 1y ctia bui trong khi quyén

% Tinh lang ciia hat bui

= Van toc lang v, (m/s)

d°
V=V, = 9(Pp-Pg)dy
181
= Hé s6 Cunningham
C=1+K,|1142 + 0.558 exp(

= Hé s6 Knud
K, = 2\/d,

Sen

-0.999

n

]_




3.2. Trang thai vat 1y ctia bui trong khi quyén

2 Tinh ldng ciia hat bui

= Quang dudng dich chuyén tu do (mean free path)
cua khi

(T [P\ (T, + 110.4
o\, ) \p)\T+1104
= Trong do:

" A, = 0.0664 um tng véi nhiét @6 T, = 293.15 K va ap
suat P, = 1.01x10° Pa

= A (um) Gng voi nhiét do T (°K) va &p suat P (Pa)




3.2. Trang thai vat 1y ctia bui trong khi quyén

% Tinh lang ciia hat bui
= D6 nhét cua khong khi p (Pa.s) ¢ nhiét d6 T(°K)

(T YT, 4110
H=M 1) 71110

0]

= Trong do

* 1, = 1.81 x 105 Pa.s 1 d6 nhét khong khi & nhiét d6
T =293 K



3.2. Trang thai vat 1y ctia bui trong khi quyén

R———

< Don vi

" pp: K

161 luong riéng cuia hat bui (kg/m3)

-

"pg Kk

101 luong riéng ctia khéng khi (kg/m3)

= d,: duong kinh hat buyi (m)

= V.. van toc lang cudi (gidi han) (m/s)

= W: 30 nhét caa khong khi (Pa.s)

= : gia toc trong truong (g= 9.806 m/s?)



3.3. Cac qua trinh vat ly cua su hinh thanh bui

< Bui phan tan (dispersion aerosol — dust)

= Bui phan tan hinh thanh do qua trinh phan ra tir cac
hat 16n hon thuong ¢6 Kich thuéc 16n hon 1 um.

= C4c loai bui tiéu biéu bao gom:

= Bui tir qua trinh nghién than d3,
= Hat nudc tir qua trinh phun trong thap giai nhiét
= Bui bam do gi6 cuédn tir dat kho



3.3. Cac qua trinh vat Iy cua su hinh thanh bui

< Qua trinh sw nhién:

OOQ

* Pai duong,
= Gid thoi
= NUI Ivra.




3.3. Cac qua trinh vat ly cua su hinh thanh bui

< Do con nguwoi
= Lam vun, v& vat liéu

= Phat tan vao khong khi.

= Bao gom:
= Xe vuot dia hinh xdi tung dat sa mac va phu 1én 16p
thuc vat mong manh nay mét 16p bui phan tan.
= C4c mo da va khu vuc nghién da thai ra mot dam bui
da nghién
= Viéc canh tac trén dat 1am cho nd dé bi x4i mon do
gié mang bui.



3.3. Cac qua trinh vat ly cua su hinh thanh bui

<+ Kich thwoc ciia bui phan tan

= Viéc dap v& cac vat liéu thanh cac hat nhd ton
nhi€u nang lugng

= S0 véi tong hop vat liu tir cac qud trinh héa hoc
= S0 véi su két tu cac hat nhd
% Hau hét bui phan tan 1a bui thd c6 kich thudc 16n
= [t g4y anh hudng t61 strc khoe
= Dé duoc loai bo khoi dong khi 5

25m —
== & D particle Timetodo 2.5 m

150 um | 54 s
l 20 pm | 3.5 min
S MM | 55 min
0.5um 3 days
0.1um | 34 days




3.3. Cac qua trinh vat ly cua su hinh thanh bui

< Phun trao nui lira
= CH thé gay ra 6 nhiém bui v&i mitc do cao.
= Phat tan ly hang km3 bui trong khéng khi
= Cao dén tang binh luu

= Thong qua qua trinh hoa hoc cua SO, va H,S
= C4c truong hop dién hinh:

= Nam 1982, phun trao nui lira ¢ ElI Chichon (Mexico):
thay tinh, NaCl, va sulfate tr ndi ltra phu trén tuyét ¢
Greenland.

= Nam 1991, ndi Iira Mount Pinatubo (Phlllpplnes) b1 nghi
ngo la da lam nhleu loan su truyén anh sang va hong
ngoai ctia ca Trai Dat.



3.4. Cac qua trinh hoa hoc cua sy hinh thanh bui 44

<+ Hinh thanh bui do cac qua trinh hoa hoc
= G161 thic¢u
= Bui VO co
= Bui hitu co
= PAH




3.4. Cac qua trinh hoa hoc cua su hinh thanh bui

< G101 thiéu
= Chuyén d6i mot luong 16n khi trong khi quyén
thanh bui,
= L4 ngudn gbc cua phan 16n bui trong khong khi
Xung quanh,
= Chu yéu |a phan tng quang héa VOCs va Nox tao
ra ozone va khoi quang hoa

/c:us\Tgrow‘rh
¢\. ** gravitational

huclgation \0 . settling
IQ.O ¢ *
. O ®

. @C
sy

molecule formation

® Mg s °
L o ] M‘ e
1\0:
u.o"m" X / /
vi.pP *

P convection

element
r‘eplenlshmen‘r




3.4. Cac qua trinh hoa hoc cua su hinh thanh bui

B ee— 3

< G101 thiéu
= Hau hét céc qué trinh héa hoc tao ra bui la tir cac
qua trinh dot:
= Nha may nhiét dién
= Lo d6t cong nghiép va dan dung
= L0 nung xi ming, dong co d6t trong
= LO sudi va bép
= Dot rung, cay bui va co kho

= NUI Itra




3.4. Cac qua trinh hoa hoc cua su hinh thanh bui

I e—
< G101 thiéu
= Bui tr qua trinh chay rat (b zome™*
e A . e Iur?urne:ces
nguy hlem l{fggg\(()%llow / and burns)
- Cé kIICh thlIé’C Ilhé (~1 um) g?g‘l’(wl:ied Main 260
,.  loooee Soaten OH’
= Pi vao va gitr lai trong phoil  we . :
Sl et TOTI PROT g iy
I 4 . /‘\ /( A . Reaction
* Chtra nhiéu chat doc hai Zone.

(Carbon particles)

(kim loai nang hodc Arsen) s / 0,
o Dead Space

=Bui ndy c6 thé dung cho r
phan tich dé xac dinh
ngU6n géc cua hat blll Candle Flame Reaction Zones,

Emissions, and Temperature



3.4. Cac qua trinh hoa hoc cua su hinh thanh bui

< Bui Vo0 co

= Bui tir qua trinh dot
=3FeS, + 80, — Fe;,0, + 6SO,
* V-htru co — V,0¢
= CaCO; + heat — CaO + CO,

= Ttr cac phan tng khac
=250, + O, + 2H,0 — 2H,SO,
" H,S0,(d) + 2NH5(9) — (NH,),SO,(d)
=H,S0O,(d) + CaO(s) — CaSO,(d) + H,0O




3.4. Cac qua trinh hoa hoc cua su hinh thanh bui

e

< Bui hiru co

= Phan 16n 1a tir qué trinh chay (pyrosynthesis and
nitrogenous)

= Thuong gom cac chat chira nito va polymer cua
hydrocarbon bi oxy hoa.

= Dau nhét va phu gia ciing dong gop tao thanh bui:
pentacyclic triterpene va steranes

=Bui tr dong co diesel cO thanh phan gom: n-
alkanes, n-alkanoic acids, benzaldehydes, benzoic
acids, azanaphthalenes, polycyclic aromatic
hydrocarbons, oxygenated PAHs



3.4. Cac qua trinh hoa hoc cua su hinh thanh bui

# PAHS Q0@
= La loai bui hitu co dang quan tam nhat

= Hinh thanh & nhiét @6 16n hon 500°C

H H
. - H AN c H - H
H C—C H —> H C e Uy
| | heat I H T C_ heat
H H C--_ H
H™ - _ /

Polycyclic aromatic
hydrocarbons

= Xu hudng hinh thanh PAHS

= aromatic > cycloolefin > olefin > paraffin



3.5. Cau tao cua bui vo co va cac bui hitru co

% Cdu tao hat bui
= Bui VO co

* Bui hitu co

Contains carbon Exceptions
Derived from material that was Carbon dioxide
once alive Carbonate / bicarbonate ions



3.5. Cau tao cua bui voO co va cac bui hiru co

< Cdu tao hat bui Vo co orzounding atmosphe,
H,0
= Bui VO co ¢O thanh NE,
1 N HBr H,0 '
phén phu thuQC Vao ' Materials formed by

nguon goc

largely by human
: activitie

= Mot sb loai .
= Tro bay: Al, Ca, Fe, B
Si1 Mg1 S1 T|1 P1 K1 INEIS';‘iFe
Na, C |

= Asbestos:
MQBP(SIZOS)(OH)4 | HCI

S0,



3.5. Cau tao cua bui voO co va cac bui hiru co

R———

2 Nguon goc ciia mot s6 NQUYeN 6 tao Nén bui Vo co
= Al, Fe, Ca, Si: x0i mon dat, bui da, dot than da
= C: chay khong hoan toan nhién liéu chira carbon
= Na, Cl: tir dai duong, tir d6t rac chira Clo

= Sb, Se: 14 nhitng chat rat dé bay hoi tir qua trinh dot
dau, than da hoac can

=\/: d6t dau thai (hodc dau thd Venezuela)
= Zn: thuong & dang bui nho, tir qua trinh dot
= Pb: @6t nhién liéu hodc chat thai chira chi



3.9. Cau tao cua bui vo co va cac bui hitu co 54

< Bui hitu co

| l

Base

o Hydrocarbo
|_Acid beo n nhiéu vong
mach dai chua N
Phenol (acridine)
—Kkhong bay
ho1

Nhom chat

| |
Nhom Nhom bi
vong thom oxy hoa

khong vong



3.5. Cau tao cua bui voO co va cac bui hiru co

< Bui hiru co
= Nhdm chat khong vong (aliphatic):
* Thuong chira mach hydrocarbon dai
= GOom 16 — 28 nguyeén tir C.
= [t phan rng manh

# khong duoc xem la chat & nhiém ddc hai trong
khong khi.
HYDROCARBONS

i

U ) |

LINEAR CYCLIC SATURATED UNSATURATED




3.5. Cau tao cua bui voO co va cac bui hiru co

< Bui hitu co
= Nhém vong thom (aromatic):
= Chtra cac hydrocarbon da vong thom
= L& nhiing chat gay ung thu



3.5. Cau tao cua bui voO co va cac bui hiru co

< Bui hiru co
= Nhém chat bi oxy hoa (oxygenated):
= Chtra cac aldehydes, ketones, epoxides, peroxides,
esters, quinones, and lactones
= Vai chat trong s6 nay la nhitng chat gy dot bién va
gay ung thu.



3.5. Cau tao cua bui vo co va cac bui hiru co

% Mt s6 bui chiva PAHS

Benzo(a)pyrene Benzo(j)fluoranthene



3.5. Cau tao cua bui voO co va cac bui hiru co

2 Mot s6 bui chira PAHS

Phenolic OH OH O
| -
H A0
. 10} Ring cleavage {0}
o Quinone
O
Aldehyde W H
Epoxide C <

O
||
C OH
Carboxylic

acid





