DuMyLe — M6én hoc Ky thuat xtr ly khi thai

- Chwong O -

Ky thudt Xu ly Khi thai

MOT SO CHAT O NHIEM
KHONG KHi QUAN TRONG

Air Pollutants

Du My Le 1

0.1 Mét so chat 6 nhiém khdéng khi can lwu y
Chéat 6 nhiém khéng khi (CON) so’ cap va thir cap

Primary and Secondary Gaseous Contaminants

CON so’ cap - Primary Gaseous Contaminants
* SO, va hoi H,SO,
*NO va NO,
+ CO va cac hop chat hiru co 6xi héa chwa hoan toan
+ VOCs (Volatile organic compounds) va cac hop chat hiru co khac.
* HCl va HF
* H,S va tat ca cac hop chét lwu huynh c6 tinh khie
(mercaptans, sulfides)
* NH3

CON thi cap - Secondary Gaseous Contaminants
*NO,
» Ozone va cac chat 6xi quang (photochemical oxidants)
*H,SO,
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Sulfur Dioxide va hoi Sulfuric Acid

e 94% - 95% (V) thanh phan lwu huynh trong
nhién liéu sau khi chay sé chuyén héa thanh
SO, va H,S0,

e 1%-2% (V) SO, phat thai s& chuyén héa thanh
H,SO,

Phan &rng hda hoc

SO, + H,0 - H,SO,
H,SO, +xH,0 — H,SO, «x(H,0)
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Cac oxit nito trong khi thai
Nitrogen Oxides

s Nitric Oxide (NO)

¥ Nitrogen Dioxide (NO,)

Cac hop chat oxi héa chwa hoan toan trong khi thai

Partially Oxidized Compounds

# Carbon Monoxide CO

W Cac hdp chat hitu co 6xi hoa chua
hoan toan

Phwong trinh phan trng
CO+0.50,—>CO,
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VOCs-Volatile Organic Compounds

@ VOCs la thanh phan h{tu cd (cé trong
nguyén nhién liéu) cé thé chuyén sang
pha hadi trong cac day chuyén san xuat

cong nghiép.

# VOCs sé tham gia vao cac phan Ung
quang hoda khi phat thai vao khi quyén.

@ Da sO cac hdp chat hitu ca hién dién
trong khi thai déu la V

wu y phan loai VOCs
va none-VOCs

Bang 1. CON cé6 nguén géc hiru co’
nhwng KHONG dwoc phan loai la VOCs

Methane

Ethane

Methylene chloride (dichloromethane)

1,1,1,-trichloroethane (methyl chloroform)

Trichlorofluoromethane (CFC-11)

Dichlorodifluoromethane (CFC-12)

Chlorodifluoromethane (CFC-22)

Trifluoromethane (FC-23)

1,2 - dichloro 1,1,2,2,-tetrafluoroethane
(CFC-114)

Chloropentafluoroethane (CFC-115)

1,1,1- trifluoro 2,2-difluoroethane (HCFC-
123)

1,1,1,2 - tetrafluoroethane (HCFC-134a)
1,1-dichlorofluoroethane (HCFC-141b)
1-chloro 1,1-difluoroethane (HCFC-142b)

2-chloro 1,1,1,2-tetrafluoroethane
(HCFC-124)

Pentafluoroethane (HFC-125)

1,1,2,2 - tetrafluoroethane (HFC-134)
1,1,1 - trifluoroethane (HFC-143a)
1,1- difluoroethane (HFC-152a)

Cyclic, branched or linear completely
fluorinated alkanes

Cyclic, branched, or linear completely
fluorinated ethers with no unsaturations

Cyclic, branched, or linear completely
fluorinated tertiary amines with no
unsaturations

Sulfur containing perfluorocarbons with no
unsaturations and with sulfur bonds only to
carbon andfluorine

Perchloroethylene (tetrachloroethylene)
Parachlorobenzotrifluoride (PCBTF)
Volatile Methyl Siloxanes (VMS)
Acetone

(Ngudn: EPA) 8
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Bang 2.Cac hop chéat hivu co nguy hai
Organic HAP Compounds

Table 1-2. Example Organic HAP Compounds
Compound CAS Compound CAS Compound CAS

Number Number Number
Aceetaldehyde 75070 Ethylene oxide 75218 Phosgene 75445
Acetonitrile 75058 Ethylene glycol 107211 | Phthalic anhydride 85449
Acrolein 107028 | Formaldehyde 50000 Styrene 100425
Acrylonitrile 107131 | Hexane 110543 | Tetrachloroethylene 127184
Aniline 62533 Methanol 67561 Toluene 108883
Benzene 71432 | Methylene chloride 75092 | 2,4 Toluene diisocyanate 584849
13, Butadiene 106990 | Methyl ethyl 78933 1,2,4 Trichlorobenzene 120821

ketone
Carbon 75150 | Methyl isocyanate 624839 | Trichloroethylene 79016
disulfide
Chlorobenzene 108907 | Naphthalene 91203 Xylenes 95476
Chloroform 67663 | Nitrobenzene 98953
Ethyl benzene 100414 | Phenol 108952
(Ngudn: EPA) 9

HCl va HF

@ Dbugc phat thai tu cac qua trinh dét trong
cong nghiép, trong thanh phan nhién li€u
cla qua trinh nay cd chlra cac hgp chat
cho hitu cd va flo hitu ca.

@ HCl va HF cling c6 mat trong thanh phéan
khi thai cua qua trinh khai khoang va
cong nghiép tinh luyén cac khoang
quang.

@ 100%(V) thanh phan Clo va Flo trong
nhién liéu sé chuyén héa thanh HCI va HF
trong khi thai.

10




DuMyLe — M6n hoc Ky thuat xi& ly khi thai

H,S va céc hop chat lwu huynh
co tinh khir trong khi thai

% Hydrogen Sulfide, H,S
@ Methyl Mercaptan, CH;SH
@ Dimethyl Sulfide, (CH5),S

@ Dimethyl Disulfide, (CH;),S,

11

Ammonia

@ Duoc phat thai so cap tir cac ngudn 6
nhiém khéng khi cé nguon goc thién
nhién.

@ La chat 6 nhiém th cap hinh thanh ti
mot s6 hé thong kiem soat NO, (NOy
control systems)

12
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Ozone va cac chét 6xi quang hoa

(Photochemical Oxidants)

0, va cac san pham
khac ciaa phan trng
NO oxi quang héa
T NO, O3 and other
P photochemical
2 reaction products
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(Nguén: Air Pollution Control - David Cooper) 13

Su hinh thanh Ozone

Tang binh luu - stratosphere (U.V. radiation):

O+0,+M — O;+M

Tang doi luu - troposphere (visible radiation):

NO, + hv —» NO + Oe
O +0,+M — O;+M

NO,+0O,+hv < NO+O;

14
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Sy hinh thanh Ozone

Production ; Destruction
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0.2 Sw két hop gitva mét so6 chat ONKK
NO, va VOC trong khi quyén

Ban ngay
NOy + VOC — > O3

NOy va VOC 03 A

Ban d¢m

NO4x + 03 ——> HNO3

NOx va voc /T 03 X

16




DuMyLe — M6én hoc Ky thuat xtr ly khi thai

Pwong dong mirc ‘
Ozone Isopeths

.

Nitrogen oxides: NO,

Hydrocarbons: VOC

\Vung bién (cé gié nhe)

Ban dém

NO, + VOC ——> 0,

>

18
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Sw hinh thanh Ozone nguy hai

>

NO, + VOC —> O,

Pwong dong mirc
Ozone isopleths
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0.3 Cac nguon phat thai khi 6 nhiém
All Other
Non-Road Engines o N
and Vehicles 7% Hinh1
Metal 5%
Processing
3%
Fuel
Combustion
(Other)
4%
Fuel Combustion .
(Industrial) Fuel Combustion
17% (Electric Utilities)
64%
(Nguén: Air Pollution Control - David Cooper) 20
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Hinh 2
All Other
6%
Non-Road :
. Fuel Combustion
Sl (Electric Utilities)
19% 6%
Fuel Combustion
(Industrial)
On-Road 14%
Vehicles
30%
Fuel
Combustion
(Other)
5%
(Nguén: Air Pollution Control - David Cooper) 21
Hinh 3
All Other
199
L Solvent
Utilization
Non-Road 34%
Engines and
Vehicles
13%
On-Road
Vehicles
27°
% Storage and
Transport
7%
(Nguén: Air Pollution Control - David Cooper) 22
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CON va Cac nguyén tac kiém soat CON

S dung cac céng cu phap quy: dwa trén gi¢i han
cho phép phat thai ttr 03 hé thong phap ly sau:

@w NAAQS Based Regulatory Limits

@ NSPS Regulatory Limits

% NESHAPs and MACT Regulatory
Limits

0.4 Két luan (3)

@ Viéc kiém soat cdc chat & nhiém khéng khi van
dang dugc ti€p tuc nghién clu va hiéu chinh cac
quy dinh phap ly nhdm phu hgp véi tinh hinh bién
doi khi hau hién nay. Trong d6, phan loai/ phéan
hang cac nguon phat thai dac biét dugc chu trong.

@ Tuy nhién, mdc dd nguy hiém cha qud trinh 6
nhiém khoéng khi khéng chi dung lai & cac tac dong
truc ti€p lén cd thé con ngudi. Ngay nay, cac
nghién ciu cho thdy, rat nhiéu CON dang tac dong
xau dén cac cao tang khi quyén va la nguyén nhan
hinh thanh cdc dang 6 nhiém bui dang mdéi (CON
th(r cap) & cao tang nay.

@ Vi vay, cac tac dong modi trudng cua khi thai 6
nhiém can dudc nghién clru danh gia lai.
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