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6.1. Tong quan vé su hinh thanh khéi quang hoa
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2 Gidi thiéu tong quan
= Khoéi quang héa (photochemical smog )
= Smog = smoke + fog (swong khoi)

* Lan dau tién xuat hién ¢ Luan Pon do dot than chira
nhi€u luu huynh

= L4 van dé 6 nhiém khéng khi chinh ¢ nhiéu khu
vuc trén thé gidi, lam:

= Giam tam nhin (< 3 dim ¢ d6 am 60%))
= Cay mat (vira dén nghiém trong)

= Hu hong cao su

= Pha huy vat liéu



6.1. Tong quan vé su hinh thanh khéi quang héa

<+ Khoi guang hoa (photochemical smog )
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6.1. Tong quan vé su hinh thanh khéi quang hoa
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< Sw hinh thanh khoi quang hoa

= Su hinh thanh ozone trong khéng khi (tang doi Iuu) 14
chi thi caa khoi quang hoa.

= Khoi
cac ¢

ppm
= Cact

guang hoa hinh thanh ¢ mirc do nghlem trong Khi
hat oxy hoa trong khéng khi dat dén nong do 0.15
hon 1 h.

hanh phan tao nén khéi quang héa:

= Hydrocarbon
= NOXx

= UV

= Tiéu chuan ozone trong khong khi xung quanh cua EPA
da giam tir 0.12 ppm xudng 0.08 ppm trong 8 h



6.2. Su phat thai khéi xe hinh thanh khoi quang hoa

+Phat thdi tir xe c¢

=Pong co dot trong cia xe c¢d sinh ra nhiéu
hydrocarbon va NOx, 2 thanh phan chinh tao ra
khoi quang hoa.

= Ngudn phat sinh hydrocarbon tir 6t0:

e
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Fuel tank
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Crankcase (20% of hydrocarbons produced)
hydrocarbons produced)



6.2. Su phat thai khéi xe hinh thanh khoi quang hoa
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<+ Dong co 4 thi/ky
= Nap: nhién liéu duoc phun truc tiép hoic cling khéng khi
= Nén (ti sO 7:1): ti s6 nén cang cao thi NOx cang nhiéu
= N6 (2500°C, 40 atm, 1am nguoi nhanh): sinh ra NO
= Xa: thaira N,, CO,, CO, NO, hydrocarbon, O,
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6.2. Sy phat thai khoi xe hinh thanh khoi quang hoa

< Phat thai hydrocarbon

= Buong dot ciia dong co dot trong do duoc lam mat
nén sat thanh budng (vai chuc pm) co nhiét do thap

= Hydrocarbon chay khong hoan toan
= Néu khong diéu chinh dung cach — ting phat thai.
= Pong co turbine khong bi van dé nay vi ludn néng
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6.2. Su phat thai khéi xe hinh thanh khoi quang hoa

% Phat thdi tir dong co dot trong

Stoichiometric ratio

Relatuve pollutant emiss

12 13 14 15 16 17
Air/fuel ratio (mass/mass)



6.3. Phan g hinh thanh tir cac hop chat hitu co

% Nong dp cac chat trong khdng khi trong ngay
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6.3. Phan g hinh thanh tir cac hop chat hitu co

% Nong dp cac chat trong khdng khi trong ngay




6.3. Phan g hinh thanh tir cac hop chat hitu co

< Phan rng quang hoa cua methane
NO, + hv - NO + O
CH, + O — H,C" + HO’
H.C"* 0, + M (N, hoiic O,) —» H,COO" + M
CH, + HO* — H;,C" + H,0
H,CO00" + NO — H,CO" + NO,
H,CO* + O, — nhiéu san pham khac nhau
H,CO" + 0, — CH,0 + HOO"
H,CO00" + NO, + M — CH,00NO, + M
H,CO + hv — céc san pham quang phan ly




6.3. Phan g hinh thanh tir cac hop chat hitu co

BE—_—
Solar
energy
Absorption of solar energy
by NO. produces NO O 0]
and ato ic oxygen, O.
NO reacts with
030r RO2
to produce NO O

2

Atomic oxygen, HO and O
react with hydrocarbons

O reacts with Og to produce highly reactive
0, yielding hydrocarbon free radicals.
oQZone, O3

Hydrocarbon free radicals

NO, Hydrocarbon free radicals
react further with species
such as NO, to produce
PAN, aldehydes, and other
smog components.




6.3. Phan g hinh thanh tir cac hop chat hitu co

< Cac phdn wng quang hoa
1. Phan trng quang hoa co ban
2. Phan trng vG1 OXy
3. Su tao thanh cac goc hitu co tu do tir hydrocarbon
4. Phan g day chuyén, phan nhanh va két thic



6.3. Phan g hinh thanh tir cac hop chat hitu co

1. Phan rng quang hoa co ban

NO, + hv(A<420nm) — NO + O
2. Phan wng voi OXy

O, +0+M — Oy + M

O; + NO — NO, + O,

= Phan (g thtr hai dién ra nhanh hon, nén nong do
O, thuong dugc gilt & mic thap cho dén khi nong
dd NO dat gia tri thap.
= Nong d6 O, doc theo xa 16 thuong thap do xe co thai
ra NO



6.3. Phan (g hinh thanh tir cac hop chat hiru co

3. Sw tao thanh cac goc hivu co tw do tir hydrocarbon
O + RH — R° + c4c san pham khac
O, + RH — R + c4c san pham khac

4. Phdn irng day chuyén, phan nhanh va két thic
NO + ROO* — NO, + cac san pham khac
NO, + R* — san pham (PAN,...)

= Phan tng sau thuong la phan ung két thic vi NO,
da dugc co dinh trong PAN



6.3. Phan tng hinh thanh tir cac hop chat hitu co

< Cac phdn wng tao thanh knoi quang hoa

ALKYL PERDXYALKYL ALKYL PERDXYLACETYL
NITRITE NITRATE NITRATE NITRATE

EMISSIONS




6.3. Phan g hinh thanh tir cac hop chat hitu co
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% CAc chat oxy hoa trong khéi quang héa

= Pugc tinh bang kha ning oxy héa iodide (1) thanh
lodine (1,)

= Chat oxy hda hinh thanh tir phan tng hydrocarbon
va NOx dudi anh sang UV chu yéu la ozone, ngoai
ra con co H,0O,, organic peroxide (ROOR'), organic
hydroperoxide (ROOH), peroxyacetyl nitrate
(PAN) va peroxybenzoyl nitrate (PBN)
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Nong d6 ozone phu thudc nong do ban dau VOCs va NOx
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6.3. Phan g hinh thanh tir cac hop chat hitu co

% D¢ phdn irng ciia Cac chat hitu co va CO vdi goc OH"

Approximate

Reactivity  Reactivity  half-life in Compounds in

class range’ the atmosphere  increasing order of reactivity

I <10 >10 days Methane

II 10-100 24h-10d CO. acetylene. ethane

III 100-1000 24-24h Benzene. propane. 7-butane,
1sopentane, methylethyl ketone.
2-methylpentane. toluene.
n-propylbenzene. 1sopropylbenzene.,
ethene, n-hexane, 3-methylpentane.
ethylbenzene

IV 1.000-10.000 15 min-2.4h p-xylene, p-ethyltoluene. o-ethyl-

toluene. o-xylene. methylisobutyl
ketone. m-ethyltoluene. m-xylene.
1.2.3-trimethylbenzene. propene,
1.2.4-trimethylbenzene. 1.3.5-tr1-
methylbenzene. cis-2-butene.
B-pinene. 1.3-butadiene

V >10.000 <15 mun 2-methyl-2-butene. 2.4-dimethyl-2-
butene. d-limonene




6.4, Cac san pham vo co tir khoi quang hoa
BE—___— L
«»Hai sdn pham v0 co quan treong tir khoi quang hoa la
sulfate va nitrate

= C4c chat oxy hda co trong khéi quang hdéa bao gdom
0., NO,, N,O: va cac goc HO*, HOO", O, RO, and
ROO:-.

= SO, + O (tr O, RO*, ROO*) — SO, — H,S0,, sulfates
«HO* + SO, — HOSOO"

“N,O. + H,0 — 2HNO,

“HO' + NO, — HNO,

«NH, + HNO, — NH,NO,



6.5. Anh huong cua khoi quang hoa

wAnh hwong dén sirc khée va sw thodi mai ciia con
nguol
=Ozone & 0.15 ppm gay ho, kho khé, co that phé
quan, va kich trmg hé ho hap ¢ nguoi khoe manh
= C4c hop chat peroxyacyl nitrate cé tinh oxy hoa va
aldehyde trong khoi quang hoa gay kich trng mat



6.5. Anh huong ciia khoi quang hoa
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wAnh hwéng dén sirc khée VA sw thodi Mai ciia con

nguoi
Solar radiationo
\\\ NO
Nitric Oxide

0]

H.0 ~ NO: Atomic 02
Water Nitrogen dioxide Oxygen Molecular oxygen

HNO: Hydrocarbons

Nitric acid 03

Ozone

Aldehydes

Photochemical smog



6.5. Anh huong cua khoi quang hoa

<+ Gay hw hai vt liéu

= Cao su co al luc cao voi 0zone nén bi nat va hu
hong

H ( H; H H O —O C H3
——C—C—(—C + O3 +R—C C—R‘
/
H H H o
—n
 Rubber polymer O O

1 1
—» R—(C—OH + HyC—C—X



6.5. Anh huong cua khoi quang hoa

2 Anh hwéng dén khi quyén

= Sinh ra bui khdi hitu co véi thanh phan chinh la
ruou, andehit, ketone, acid htru co, este, va nitrat
htru co

= Hydrocarbon do cdy xanh tao ra la thanh phan
chinh tao nén bui hiru co trong khoi quang hoa



6.5. Anh huong ciia khoi quang hoa

% Anh hwong dén khi quyén

26




6.5. Anh huong cua khoi quang hoa
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<+ Gay doc cho cay

= Do cac chat oxy hoa trong khdi quang héa: O,
PAN, NOX, HO,"

= PAN c0 do doc cao nhat, nhung thuong c6 nong do
thap

= NOx thuong c6 nong do cao, nhung do doc thap
= HO,' cling thudng ¢ nong do thap
= O, la chat gay hai nhiéu nhat

Chi can O, v4i nong @6 0.06 ppm c6 thé tam thoi giam
quang hop cua cay xanh di mot nira.



6.5. Anh hudng ctia khoi quang hoa 28

% TAac hai dén cay coi
= PAN

Light injury Moderate injury Heavy injury
PAN-damaged milkweed leaves




6.5. Anh huong ciia khoi quang hoa

% TAac hai dén cay coi

= Ozone

Fig. 2 Progression of ozone damage (A=none to F=severe) on watermelon foliage,

Phote courtesy of G 0. Holmes, NCSU
s ey Same






