MJdi ngay con ngudi cin hit thd khodng 20.000 lit khong khi dé€ séng. 99% s& khong
khi nay 12 O, va Ny, 1% con lai gdm cédc khi khiac (Bang 1) va cdc thé hat li ti. C4c
chit 6 nhiém c6 th€ c6 ngudn gdc thién nhién (tr ndi 1ita, chdy riing) nhung phin 16n
xudt phat tir xe cd, nha mdy dién, cdc nha mdy cdng nghiép hoic tir cic ngudn khéic cé
lién quan dén hoat dong clia con ngudi. Ti€p xic lién tuc v6i cdc chit 6 nhiém sé& giy

O NHIEM KHONG KHI VA TAC PONG
PEN NONG LAM NGU NGHIEP

ton hai cho ngudi, stic vat, cAy cd, nha cira, kim loai ciing nhu cdc vt chat khac.

Bidng 1 Thanh phan clia khi trén bé mit trdi dat (khodng do cao 0-15 km)

Loai khi Cong thiic Ty lé® Ngudn gbc
Argon Ar 0,93% R
Nitrogen N, 78,1% B,V
Oxygen (0]} 20,9% B
Ammonia NH; 0,1-1 ppbv AB
Carbon dioxide CO, 354 ppmv A,B,V
Carbon monoxide CO 40-150 ppbv A,B,P
CFC-11 CFCl; 280 pptv A
CFC-12 CF.Cl, 480 pptv A
Foramdehyde HCHO 0,1-1 ppbv AP
Helium He 5,2 ppmv R
Hydrogen H, 0,5 ppmv A,B,P
Krypton Kr 1,1 ppmv R
Methane CH,4 1,72 ppmv A,B
Neon Ne 18,2 ppmv v
Nitric acid HNO;3 50-1,000 pptv p
Nitric oxide NO 5-100 ppbv A,B,P
Nitrogen dioxide  NO; 10-100 ppbv B,P
Nitrous oxide N,O 310 ppbv A,B,P
Ozone (OF} 10-100 ppbv p
Sulfur dioxide SO, 1én dén 0,2 ppbv AP,V
Xenon Xe 0,09 ppmv R

Ghi chu:

a. Trong luong khi/trong luong khong khi kho.
Déi véi cdc khi hiém ti 1é cho béi:  ppmv = phdn triéu theo thé tich = 10°°

ppbv = phdn ty theo thé tich = 10
pptv = phdn ngan ty theo thé tich = 107°

A = nguén do con nguvi; B = nguon tw nhién; P = quang héa; R = hily bién phong xa
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V = hoat dong niii lita
Nguén: Krupa, S. V., 1997. Air Pollution, People, and Plants, An Introduction. APS
Press, St. Paul, Minnesota, USA.

2.1 Ciéc tac nhan giy 6 nhiém khong khi va ngudn géc ciia chiing

Khi quyén bao xung quanh qui dat va dugc chia thanh nhiéu 16p. Khodng 95% khdi
lugng khong khi nim & ting ddi luu, tr cao d6 0 d&€n 10-16 km trén bé mit trdi dat.
Céc tang khdc 12 tang binh luu tir 10-16 km dén 50 km, ting giita tir 50-85 km va
thugng ting tir 85-500 km.

99% thé tich khong khi sach chtra hai loai khi: Ny (78%); Oz (21%). 1% con lai la
nhitng khi khdc nhu argon va CO;.v.v. Trong khdng khi cling chtta hdi nudce (tir 0,01%
& viing cuc d€n 5% & viing nhiét ddi 4m).

Céc chit dudc goi 12 “chit gy 6 nhiém khong khi” khi ndng do cla ching dat dén
mic c¢6 thé giy hai cho ngudi, stic vat, ciy c6i va cdc vat chit khiac nhu kim loai va d4.
Thiét hai udc lugng trén toan thé gidi do ching giy ra 1a khodng 150.000 ngudi chét
sém va 100 ty do la.

Cic chat gdy 6 nhiém khong khi c¢6 thé dugc liét thanh 6 loai chinh trong Bang 2.

Bédng?2  Céc nhém chit gy 6 nhiém khong khi chinh

Loai Thanh phin chinh

CO, CO, CO,

SOy SO,, SO;

NOy NO (nitric oxide), NO, (nitrogen

dioxide), N>O (nitrous oxide)

Céc hop chat hitu co boce haoi (VOC); cic Methane (CHy); Butane(C4Hjo);

hydrocarbon (HC) gdm hodp chat thé khi  Ethylene (C;H,); Benzene(CgHg)

va long chira C va H.

C4c hgp chat hitu c¢d khdc Formaldehyde (CH,0); Chloroform
(CHCl3); Methylene chloride(CH,Cl);
Trichloroethylene (C,HCI3); Vinyl
chloride (C,H3Cl); Carbon tetrachloride
(CCly); Ethylene oxide (C,H40)

C4c chat 1o ltmg (SPM) Bui (d4t); Mudi (than); Amiing; Chi;
Cadmium; cdc hat chat rin Chromium;
Arsenic; Beryllium; Nitrate (NO3') va
sulfate(SO4 *) & dang mudi.



Acid sulfuric; acid nitric; dau; ndng dugc
(DDT, Malathion)

Ozone, PAN! (peroxyacyl nitrate);
formaldehyde (CH,O)
acetaldehyde(C,H40); hydrogen
peroxide (H,0,); cdc gbc hydroxy (HO)

C4c hat chit 16ng

C4c chat oxid hod quang héa trong khi
quyén do su tic dung clia oxy, nitrogen
oxide va VOC duéi anh hudng cla dnh
sdng mit troi

Céc chat khi gdy 6 nhiém c6 mit trong khong khi v6i nhitng nong d6 khac nhau, vugt
quid mot miic nao d6, ching c¢6 thé dnh hudng dén ngudi va sinh vat khac. Hién nay,
phin 16n cic nuSc di cé quy dinh vé tiéu chudn cdc chit gy 6 nhiém khong khi.
Ngudn goc va vi du vé tiéu chuén cic chat gy 6 nhiém khong khi dugc ghi  Bing 3

Bing 3 Ngudn goc va tiéu chudn cdc chit gdy 6 nhiém khong khi

monoxide (CO)

nghiép.

Chat gay 0 Cac nguyén nhin chinh Chu thich
nhiém
Carbon Tir khéi xe ¢, tir san xudt cong | Tiéu chudn: 10 mg/m® (9ppm),

trong 8 gid; 4Omg/m3 (35ppm)
trong 1 gio.

Sulfur dioxide
(S0,)

TU cdc phuong tién sdn xuat
nhiét va dién dung dau va than
c6 chita sulfur. T nha mdy san
xudt acid sunfuric

Tiéu chuin:80 pg/m’
(0,03ppm) trong 1 ndm; 365
pg/m? (0,14ppm) trong 24 gid

~ R 2 . A 7
chat no, céc loai phian bén cho
cay trong.

Vit chit Io Tu khéi xe; sdn xuat cong Tiéu chudn: 75 pg/m’ trong 1

ltng nghiép; dot rdc; sdn xudt ning | nim; 260 ;,Lg/m3 trong 24 gid;
lugng va nhiét lugng; phan ing | bao gdm carbon, nitrat, sulfat
clia cédc loai khi 6 nhiém khong | va 1 s6 kim loai nhu: Pb, Cu,
khi. Fe, Zn.

Chi (Pb) Tu khéi xe; 10 nau chi, nha Tiéu chuén: 1,5 ;,Lg/m3 trong 3
m4y sdn xuit pin thdng; hdu hét cdc chat 1o ling

déu chita chi.

Nitrogen Tu khéi xe, tif sdn xudt ning Tiéu chuan: 100 ug/rn3

oxides (NO, lugng va nhié€t lugng; tir cac (0,05ppm) trong 1 nim d6i véi

NO») nha mdy sdn xuét acid nitric, NOy; phédn tGng véi

Hydrocarbon va dnh sdng mit
tr61 dudi hinh thitc quang oxy
hoéa.

Céc chat oxy
quang héa:
ozone (O3);
peroxy acetyl

Tir phan tng trong khi quyén
gilta c4c nitrogen oxides véi
céc hydrocarbon dudi 4nh sédng
mat troi.

Tiéu chuén 325 pg/m’
(0,12ppm) trong 1 gio




nitrate (PAN),
cdc aldehyde.

Cac nhom
hydrocarbon tu
2 carbon trd 1én
bao gém:
ethane (C,Hg),
ethylene
(CoHy),
propane
(CsHg), butane
(C4Hy0),
pentane
(CsHyo),
acetylene
(CHy).

Tu cdc khoi thdi cia xe cd; su
bay hdi cia dung moi; tir sdn
xuit cdng nghiép; tr sy thai bd
céc chatrin; or sy dot chdy
nhién liéu.

Phén @ng vdi nitrogen oxides
dudi dnh sdng mat tr3i § dang
oxy quang héa.

Carbon dioxide
(CO»)

Xuat phdt tir tit cd cdc ngudn
dot

C6 thé gay hai dén siic khoé &
ndng do 5000 ppm trong 2-8
gi0; cach day 100 ndm ham
lugng CO; trong khong khi
khodng 280 ppm dén nay da
ting 1&én 350 ppm. DAy c6 thé
12 nguyén nhan gép phan gy
ra hi€u tng nha kinh

Céc chit 6 nhiém khong khi ¢6 thé chia ra 1am hai loai so cAp va thit cAp:

Chat 6 nhiém khong khi sd cAp 1a nhitng héa chit doc hai di tryc ti€p vao khong khi
do cdc bi€n ¢d tu nhién hoic hoat dong clia con ngudi. Ching han CO va CO, la nhitng
chat 6 nhiém khong khi so cip dugc hinh thanh khi cdc vat cht chita carbon nhu than,
diu, khi thién nhién hoic gd bi d6t chdy hoan toan (C + O, & CO,) hoic khong hoan
toan (2C + O, = 2CO). Mot chat 6 nhiém so cap khac 12 SO, do ndi Itra phun ra va do

dot ddu va than c6 chifa cdc tap chat Ivu huynh (S + O, = SO,).

Chat 6 nhiém khong khi thit cap 1a cdc héa chat doc hai hinh thanh trong khong khi do

phédn ting héa hoc giita hai (hoic nhiéu hon) thinh phan trong khong khi. Chiang han:
SOz + 02 - 2SO3
SOg + HzO - HQSO4

2.2 Mot s6 hinh thitc 6 nhiém khéng khi




2.2.1 Mu khéi cong nghiép

M khéi cong nghiép gdm c6 hdn hop cia sulfur dioxide va cdc thé rin 10 litng, ké ca
nhitng giot acid sulfuric dugc hinh thanh tir sulfur dioxide. C4c chit nay tao thanh mot
man khéi xam nhat.

2.2.2 Mu khéi quang hoa

Mot hdn hgp gdm cédc chit 6 nhiém so cAp nhu CO, NO va cdc hydrocarbon cling cdc
chat 6 nhiém thit cAp nhu NO,, HNOs3, ozone, PAN va formaldehyde sinh ra do sy tic
dung gifta cdc chat 6 nhi€ém so cAp dudi tdc dung clia 4nh sdng.

Mi khéi quang héa c6 mau nau vang, vao nhitng ngay hé phan 16n cdc thinh phd cong
nghiép bi khéi mu quang héa.

Tan s6 va d6 tram trong clia khéi mu cong nghiép va quang héa & viing dd thi tiy
thudc vao khi hau, dia hinh, mat d6 din s6 va cong nghiép ciing nhu loai nhién liéu
chinh diing trong cong nghiép va sudi 4m, van chuyén. Khu vyc mua 16n s& lam gidm
bét chat 6 nhiém khong khi.

Gi6 thdi cdc chat 6 nhiém di xa va dua khong khi sach vao trg lai, tuy nhién nidi dbi
lam gidm lugng gié vao cédc thung liing do d6 chat 6 nhiém khong khi tich liiy lai véi
lugng cao. Céc nha cao ting trong do thi cling c6 tdc dung tuong tu.

Thong thudng cdc chit 6 nhiém bdc 1én cao, tuy nhién ddi khi hién tugng nghich dao
nhiét gitt ch't 6 nhiém lai sat mit dat va thudng giy ra nhitng tai hoa 16n cho stic khde
con ngudi. Nghich ddo nhiét hay xdy ra & cdc thanh phd nim & thung liing, gin nii, bd
bién.

Thanh ph& dong dan, nhiéu xe & khu vuc c¢6 khi hau ning 4m, gi6 nhe, gan ndi hoic
bién 12 diéu kién thich hgp sinh ra khéi mi quang héa.

2.2.3 D3o nhiét do thi

La hién tugng tda nhiét qud 16n G cac viung d6 thi giy chénh l1éch nhiét do véi ving
mat hon § ven d6 thi va ndng thon tao thanh mot vom cau nhiét do bao trum 1én vlung
dd thi. Cdc chat 6 nhiém khong khi bi ket lai trong vom nay, dic biét 1a c4c hat rin 1o
ltng, tao ra mot vom day bui, két qua 12 nong dd bui trong khu vuc d6 thi cao hon khu
viic ndng thén bén ngoai hang ngan 1an. Gié s& ddy vom bui nay léch xa hing chuc
hodc hang tram ddm.


../3HieuUngNhaKinh/O%20Nhiem%20Khi-So%20Cap%20Thu%20Cap.jpg
../2NghichDaoNhiet/3DaoNhietDoThi.jpg

2.2.4 Lang tu acid

Mot cach @€ 1am gidm lugng cdc chat 6 nhiém & mit dit nhu SO, , chit rin 10 ltng va
NOXx phit ra tif than va dau d6t & cdc nha mdy dién, luyén kim va cdc nha mdy cong
nghiép khdc 1a dua dng khoéi thdi khi 1én cao qué ting nghich ddo. Tuy vay, cdch nay
din dén sy gia ting cdc chit 6 nhiém thi cAp tai cdc ving ndng thon va do thi. Cac
chat 6 nhi€ém sé& 14ng tu xudng theo hai cich:

Ldng tu wét:  Céc giot H,SO,4 va HNOj3 10 lting rdi tré lai vao dit dudi dang mua acid
Ldng tu khé: Cdc hat mudi sulfate va nitrate & thé rin va khi SO, rdi xudng lai mit
dat. Céc thé nay tic dung vé6i nudc trong dit va cic vic nude dé€ tao ra acid sulfuric va
nitric.

C4 hai loai ling tu k€ trén goi chung la ling tu acid (hay mua acid). Tuy goi 12 mua
acid nhung that ra acid c6 cd trong bing tuy€t, mua tuyét va suong mi giot suong.

Nudc mua ty nhién c¢6 pH trung binh 1a 5,1 (5-5,6) do CO; va vét cdc hgp chat sulfur
cung nitrogen va cdc mudi hitu ¢d hoa tan vao nudc mua, pH § midc nay gidp hoa tan
khodng chit trong dat dé cdy trong st dung.

Tuy nhién né€u pH nhé hon hay bing 5 s& gy ra nhitng thiét hai nhu: chét c4, chét thiy
sinh thyc vat va vi sinh vat trong sdng ho, chét cdc loai cdy trong, ciy ritng va dnh
hudng dén stic khoé con ngudi.

Mua acid di tic hai & nhiéu nuéc Tay va Trung Au, Thuy Pién, Na Uy, Pan Mach,
Poéng Bic Hoa Ky, Pong Nam Canada, Pong Nam Trung Qudc, va c6 thé s& tic hai &
mdt s6 viing khic.

Céc chit gay 6 nhiém khong khi khdng c6 bién gidi, ching di chuyén tir nuéc ndy sang
nudc khac.



2.3 Anh huéng ciia 6 nhiém khéong khi déi véi siic khoé con ngudi

Chat 6 nhiém khong khi 4nh hudng truc hét d6i v6i nhitng ngudi gia, tré em, ngudi bi
bénh tim va phéi, ngudi bénh nghet hoic s6 miii kinh nién. Chiing gdy ra cdc bénh khi
thiing, viém phé& quan kinh nién, ung thu phdi va bénh tim.

Bénh ung thu phdi c6 nguyén nhin chinh 1a hdt thudc 14, k€ d6 1a cdc chat 6 nhiém
trong khong khi nhu: chit phéng xa polonium, plutonium-239, benzopyrene, hat 19
Iing ctia amiang, beryllium, arsenic. chromium va nicken.

Nhitng ngudi thd md, thg nha mdy xay, cong nhan xay dung va nhitng ngudi c6 nghé
nghiép ti€p xic nhiéu véi cdc chat bui 6 nhiém thudng hay bi bénh phodi nhu bénh
“phdi den” & th¢ md than, bénh “phdi ndu” do bui bong vai, bénh “silicosis “ do bui
thanh anh, b&énh “asbestosis” do sgi amidng.

2.4 Anh huéng cia chat 6 nhiém khong khi 1én vat chat

SO,, O3, NO, cdc PAN gay hai tryc ti€p cho cdy khi ching xAm nhap truc ti€p vao cic
10 ty nhién trén 14, phd hiy 16p sdp bdo vé miit 14, tc ch& quang hgp. Ngoai tdc dong
truc ti€p, su ling tu acid sé& rira troi cdc chdt dinh dudng nhu calcium ra khoi dat, giét
vi sinh vat, ddy nhom ra khdi cdc hat dit vao trong nudc va hdy diét cic ré to lam ciy
gidm stic hit nudc va dudng chat.

Céc chat ling tu tir khong khi 1am héa den cdc bic tugng, nha cira, xe ¢, 40 quan.
Céc di tich, cong trinh ki€n tric ¢8 dang bi hily hoai din dan (Bing 4).

Bidng 4 Nhitng tdc dong tai hai clia chit gdy 6 nhiém khong khi 1én vat chit

Vit chat Téc hai Cic chat gay hai

b4 va bé tong X6i mon bé mit, mait mau  SO,, H,SO,, HNO3, hat
lam viy ban rin

Kim loai X6i mon, lam md xin, gidam  SO,, H,SO4, HNOj3, hat
do cung rin ran H,S

D6 gdm va kinh X6i mon bé mit HF, hat rin

Son X6i mon bé mit, mait mau  SO,, H,S, Ozone, hat rin
lam vy ban

Giay Nhin nheo, mat mau SO,

Cao su Nit, mat do déo dai Ozone

Da Suy thodi bé mit, mat do SO,
bén

To sgi Thodi héa, mdJ nhat, 14m SO, , NO; , Ozone, hat
ban rin
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2.5 Anh huéng ciia cic chit 6 nhiém khong khi 1én cay trong

Cay trong bi tdc hai bdi cdc khi 6 nhiém du6i dang cip tinh thé€ hién & bo 14 bi d6i
miu, hodc & dang kinh nién khong thé hién ra bd 14 nhung siic song clia ciy bi suy
thodi dan. Cé4c loai khi 6 nhiém di vao 14 ciy qua cdc khi khong bén dudi mit 14 1a
chinh nhung mot lugng nhd SO, van c6 thé di xuyén qua 16p bi€u bi. Bin than 14
ciing sinh ra khi duéi dang CO, do ho hap hoic H,S do su khit cdc sulfate (SO42')
bén trong mo 14.

Mic dau mdt s6 khi trong khi quyén cdn thiét cho cdy trong nhu' S va N, nhung & mot
s6 dang nhat dinh va véi mot thdi lugng ti€p xiic ndo d6 chiing van cé thé 1a chit doc
(ching han SO,). Céc chat 6 nhiém khong khi c6 thé tac hai truc ti€p 14 hoic tan 14
cdy (03), hoic tdc hai gian ti€p thong qua sy tich lily trong dat (cdc kim loai ching
han), hodic bdi ca hai cach. Mot s& chit 6 nhiém khong khi c6 kim loai va chat hitu cd
c6 thé tich liiy trong cdc bd phan st dung dudc clia ciy (vi du: tich liiy fluoride trong 14
trd 1am m4t men ring clia ngudi nghién tra).

2.5.1 Ozone (03)

La chat giy doc cdy trong manh nhat. O nhim do ozone dugc phét hién vio nhitng
ndm 1950 tr nghién cttu & Los Angeles & My, khdc véi 6 nhiém do sulfur da dudc biét
tir thdi La Ma. Ozone gdy hai cdy trong, cdy cdnh, nhém ciy thay 14 cling nhu cay
duong xi. Do cong nghiép héa va do6 thi héa nhanh chéng & cdc nuée Ko, Canada,
buc, Anh, Hy Lap, Y, Do Théi, Nhat, Mexico, Ha Lan, Ba Lan, Ty Ban Nha,
Nga.v.v., vao nhitng nim 1960, cdy c6i & cdc nudc nay déu bi ozone giy hai. Ozone
gin mit dit chli yé&u sinh ra do qu4 trinh quang héa, ndng dd ozone cao lién quan dén
lugng bic xa va nhiét do cao va 4m dd tuong d6i thap. Khi 4m do cao va mdi trudng it
acid, ozone bi phan hily nhanh chéng va khi mua ndng d6 ozone gidm dén zero). Nhu
viy, ndng dd ozone cao vio mla ning 4m ngay He, diy ciling 1a thdi ky cdy cdi moc
manh. Ozone di vio khi khdng va tdc hai trudc hét cdc t&€ bao nhu mo. M6 nay chia
nhiéu luc lap déng vai trd quang téng hgp va ddng héa CO,, do vy, O3 dnh hudng
truée tién d&n sy quang tong hop va néu O3 dat d€n mot ndng dd nhat dinh sé 1am cho
chat diép luc bi phin rd. N&u hién tugng nay tdi dién nhiéu 14n, ciy s& bi suy gidm
sinh trudng. Céc thi nghiém & My cho thdy mdt s6 ciy trong man cdm vé6i ozone nhu
lda mi, diu nanh, cl cdi c6 thé gidm ning suit 10-40 % khi ti€p xic v6i ozone. Thiét
hai do ozone gay ra cho cdy trong tai M§ udc tinh vao khodng 2-4 ty d6 mdi nim. Cac
loai cAdy man cdm véi ozone va triéu chiing dic trung dudc ghi & Bang 5.

Cay c6 d6 min cdm cao nhu dau nanh hoic thudc 14 duge dung 1am chi thi sinh hoc
cho su 6 nhiém ozone.
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Bdng 5 Céc loai cAdy min cdm vdi ozone va triéu ching dic trung

Giong cay Triéu chiing trén la

Pau (Phaseolus sp.) Mau déng, vang nhat, cdc vung chét hoai & hai mit 14
Dua leo (Cucumis sp.) C4c d6m mAt mau xanh trén mit 14

Nho (Vitis sp.) Pom dd hoic den

Rau mudng (Ipomea sp.) Vang nhat

Hanh tay (Allium sp.) Do6m tring va chét ngon 14

Khoai tay (Solanum sp.) P6m xdm, vang nhat, mau dong

bau nanh (Glycine sp.) Mau dong dé, vang nhat, d6m dé tia

Thudc 14 (Nicotiana sp.) D6m dnh kim hoic tring

Dua hau (Citrullus sp.) Pom xdm

K&t qud thi nghiém dugc trinh bay trong Bdng 6 cho thdy mic thiét hai do ozone.

Bang 6Thiét hai do ozone giy ra trén giong ltia mi Vona trong trong nha 1u6i &

Nitu Uéc
Trong lugng chung Trong lugng 100 hat
Nghiém thitc  Trong lugng /ha Thiét hai Trong lugng Thiét hai
(kg.ha™) (%) (2) (%)

Khi loc sach®  5.331,0 3,26
Khi troi 4.049,8 24 2,32 29
Khi khong loc  3.552,1 33 2,47 24

0,03 ppm O3 2.322,3 56 1,77 46

0,06 ppm O3 1.169,8 68 1,41 57

0,09 ppm O3 1.430,0 73 1,30 69

b:  Khi troi loc qua phin loc va than hoat tinh, khit hét bui va trén 40% ozone
Khi khong loc: chi loc bui ma thoi, khit dugc 10% ozone

Nguén: Krupa, S. V., 1997. Air Pollution, People, and Plants, An Introduction. APS
Press, St. Paul, Minnesota, USA.

2.5.2 SO,
Trong khi ozone 1a chit gdy 6 nhiém pham vi rong, SO,, tdc dong chii yéu dén cic
viing gan ngudn thdi, dic biét khi c6 nghich dio nhiét gin mit dat, nong do SO, tich



lily cao ting thém d6 gdy hai. SO, xAm nhip vao khi khéng, khodng 15% c6 thé xam
nhap tryc ti€p vao 16p bi€u bi 14. SO, 12 mot chat c6 kha niang tich liy trong 14. Do
nhay cdm déi vdi SO, tiy theo td¢ do hap thu SO, vao thdi ky sinh trudng manh va tiy
vao giéng, loai, thit cia cdy. Cdc triéu chitng dic trung khi cdy bi SO, gy hai dugc

tém tit trong Bing 7.

Béng 7

Triéu ching thiét hai c4p tinh do chat 6 nhiém khong khi trén ciy 14 rong
va cay duong xi

Chat 6 nhiém

Triéu chiing trén tan la

Cay la rong

Dudng xi

Ammonia (NH3)*

Chlorine (Cl)* Hydrogen
chloride (HC])*
Ethylene (C,Hy)*

Hydrogen fluoride (HF)

Nitrogen dioxide (NO,)

Thé hat

Peroxyacetyl nitrate
(PAN)

Sulfur dioxide

Vang nhat vung giita gin;
chét hoai; 14 tring béch,

rung 14
L4 tring béch, chét hoai,
rung 14

Vang nhat; cudn 14 xudng;
gia sém; moc ré khi sinh,
khd dai hoa; chdi nd sém;
chéi thui va rung

Vang nhat ngon va mép 1a
hoic chét hoai dan vao
trong

Miit duéi 14 pha sdp; chét
hoai gitta cdc gan va hda
mau niu hodc mau ri sit
(it gip trong diéu kién
khong khi ngoai trdi thong
thudng)

Vang nhat, thé hat két tip
lai, rung 14

Mit dudi 14 héa mau dong
hoic bac, héa tring béch
hai mat 14, mau vang trén
14

Vang nhat vung gifra gin
hoic chét hoai giita gin

Chét tif ngon 14 lan xudng
duéi

Chét hoai ngon 14 lan
xudng dudi
Chua ro

Chét ngon 14 lan xudng
dudi

Chua ro

Ngon 14 héa vang lan
xudng dudi

Tuong d6i chong chiu,
chua dudc nghién cdu ky

Chét hoai ngon 14 lan
xudng dudi

a  Thuong xdy ra é nong dé cao trong mot thoi gian ngdn do hu héng cdc thiét bi van
hanh lam khi doc thodt ra ngodi. Do dé, cdy chi bi ngd doc trong mot thoi gian ngdn.
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Nguén: Krupa, S. V., 1997. Air Pollution, People, and Plants, An Introduction. APS
Press, St. Paul, Minnesota, USA.

Ngay khi vao trong 14, SO, bi bién ddi thanh ion bisulfite (HSO5) ¢6 tinh doc va ion
sulfite (SO3) va sau d6 thanh ion sulfate (SO4*) khong doc. N&u téc do tich liy ciia
HSO;5™ va SO; 16n hon toc do chuyén héa thanh SO4> thi cady s€ bi thiét hai. Trudc
nim 1980, SO, 1a m6i quan tdAm chinh cla nhi€u nudc cong nghiép nhung thdi gian
gin day do luat chong 6 nhiém khong khi chit ché hon va cdng nghé xt 1y hiéu qua, &
céc nuéc tién ti€n thudng it xay ra thiét hai cAp tinh & ciy trong. Tuy vay thiét hai kinh
dién vin con x4y ra, dic biét 1a do hién tugng mua acid.

2.5.3 HF

HF 12 mot khi & nhiém so cap. Ciing nhu SO, n6 12 mot chat doc tich liiy, Hiu hét cdc
loai dat déu chua mot it fluoride, do d6 trong phan 16n thuyc vat chita fluoride & mic #
10 ppm trong mo 14. O mot s6 cAy nhu trd hoic ciy son, mic tich lily c6 thé dén 200
ppm. Triéu ching gy hai cia F dugc ghi & Bang 8. Ngoai tac hai trén bo 14, F con hai
ca trai. Cy hoa r€ quat cuc ky nhay cam véi HF, mic tich liiy # 20 ppm trong b 14 c6
thé giy ra triéu chitng thiét hai, & cic cdy khac mic gy hai khodng 30-100 ppm. HF
12 khi duy nhat c6 sy tuong quan tryc ti€p gifta ndng d6 cla né trong khong khi va
ndng do trong bo 14. G SO, mdi quan hé nay khong tuyén tinh. HF 12 mot chat doc ho
hap va c¢6 hoat tinh rat cao. HF tdc dong vdi thiy tinh. HF 1am hdng men ring ngudi,
gdy bénh nhiém fluor & dai gia stic (do dn cé chita nhiéu fluor), gdy héng ring va mém
xuong ciing nhu 1am con vat bi suy yé&u, sdn xudt it sita cudi cting chét di. Lugng fluor
cao trong con vat c¢6 thé phan tich thdy dugc qua sita nhung khong thdy dudc trong thit.
Ngay nay c6 thé kiém sodt dugc dang khi va dang hat ctia HF khd dé& dang, HF tic
dung nhanh chéng véi chit kiém, do d6, ngudi ta ding kiém d€ khong ché HF. Nudc
udng dugc hoa fluor vao d€ gidm hdéng ring & ngudi nhung néu tudi nhiéu cho ciy
trdng gan nha hoic nha lu6i ciing c6 thé giy hai cho cdy, dic biét 1a néu dit c6 nhiéu
fluor.

Bdng 8 Mot s6 cdy min cdm vdi ethylene, HF, PAN va SO,

C,Hy HF PAN SO,

C4m chuéng Dau Pau C6 xa truc
(Dianthus caryophyllus) (Vaccinium sp.) (Phaseolus sp.) (Medicago sativa)
Dua leo Lé, min Xa lach bai mach
(Cucumis sativus) (Prunus sp..) (Lactuca sp.) (Hordeum vulgare)
Van tho Bip Ca chua Diu

(Tagetes sp.) (Zea mays) (Lycopersicon (Phaseolus sp.)
Lan Thoéng esculentum) Thoéng

(Orchis sp.) (Pinus spp.) (Pinus spp.)

Piu Ha Lan Nho Yén mach
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(Pisum sativum) (Vitis sp.) (Avena sativa)

Hoa hdng Ré quat Pau nanh

(Rosa sp.) (Gladiolus sp.) (Glycine max)

Ca chua Lua mi
(Lycopersicon esculentum) (Triticum aestivum)

2.5.4 Peroxyacetyl nitrate (PAN)

O dang 16ng, 1ic PAN ¢6 th€ nd. Trong khong khi PAN & dang khi. Nong do PAN
trong khi trdi vao khodang 20% (<20 ppb ) cia lugng ozone tudng Gng. 6] ndng do nay,
PAN c6 thé giy triéu ching thiét hai trén cdy trong min cdm. PAN 12 mot chdt 6
nhiém dic biét, n6 can c6 dnh sdng trong sudt qu4 trinh gy thiét hai cho thuc vat, néu
khong thi triéu chitng khong xuat hién. Khédc vdi ozone giy hai & mit trén 14, PAN gay
hai & mit dudi 14 (c6 vai ngoai 1&). PAN tich liiy & phan t&€ bao nhu md & mit dudi 14,
nhung vin chua 6 vé cd ché tdc dong. CAy thin mdc 16n chdng chiu véi PAN manh
hon céc loai cAy cidnh va thin thdo. C4 PAN va ozone déu sinh ra tir qud trinh quang
hoa.

2.5.5 Ethylene

Ethylene it quan trong va chi tic dong cuc bod. Tuy viy, ethylene c6 thé giy thiét hai
kinh t&€ nghiém trong cho cdy trong trong nha kinh thi€u thong thodng va c6 hdi thoat
ra tif cic may sudi sit dung khi thién nhién hodc dau. Mic di ethylene 12 mot hormone
tu nhién cda cdy trong, nhung néng d6 (& mitc ppb) clia CoH, kéo dai trong nhiéu gid
c6 thé giy hai cdy trdng va ciy canh. Ciing nhu PAN va ozone, C,H, khong phai 12
chat doc tich liiy, tuy vdy & mic ppb trong khdng khi, nhat 12 khong khi tinh nhu nha
kinh, CoH, ciing d4 c6 thé gy hai cdy trdng. Ca chua va d4u 12 nhitng cAy chi thi sinh
hoc rat tdt cho C,H,.

2.5.6 Chi va cac chat kim loai dang vét, cac chit 6 nhiém hitu co

Chi & dang hat, kim loai vi lugng (nhu cadmium...), va cdc chit 6 nhiém hitu cd (nhu
cdc PAH) c6 thé tich liiy & cAy ma khong giy triéu chiing bi hai. Sy tich liiy nay thong
qua khong khi hodc dat. Ngudi va thi idn phai cdc loai cAy nay thudng bi 4nh hudng
khong t6t. Nhiém doc chi do diing rugu vang chita trong cdc vat chita biang chi da c6 tir
thdi d&€ quoc La Ma. Gan day viéc diing chi pha vao xing va chi tich Iily lai trong dat
vuon gan cdc viing do thi. Pa c6 trudng hgp gia sic gan nha mdy tdi ché binh dién bi
ngd doc chi . C4c kim loai va cdc chit 6 nhiém hitu co tich lily trong cdy trong sé& lam
thay d8i kha ning chiu dung clia ciy d6i v6i SO,. Néi chung, sy tich liiy cdc chit 6
nhiém trong chudi thuc phim 12 mdt van dé cdn quan tAm trong bdo vé stic khde con
nguoi.
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Phdn iing ciia cdy doi véi khong khi chita nhiéu chdt 6 nhiém

Khi trdi ludn ludn chita nhiéu chit 6 nhiém véi ndng dd khac nhau theo thdi gian va
dia diém. Khi trong khi tr&i c6 mot chit 6 nhiém & ndng do cao vai mot cdy min cim
tuong ng thi sy thiét hai cAp tinh cho ciy trong s& xdy ra. C6 khi thiét hai kinh nién
dién ra nhung khong thay dugc thiét hai cip tinh. Tdac dong hdn hgp cda nhiéu khi 6
nhiém chua dugc nghién cttu nhiéu. Hai chat khi 6 nhiém hién dién cling lic c¢6 thé
lam ting hodc gidm dd trim trong hay chi 12 bing tong cong clia sy thiét hai tinh riéng
cho tirng chat khi 6 nhiém riéng 1€. Céc tdc dong hdn hgp tuy thudc vao:

e Dic diém hoa ly clia tiing chat khi 6 nhiém trong hdn hop

e Trinh ty ti€p xic cla ciy trong véSi chit khi 6 nhiém

e MB0i quan hé giita thdi di€m cidy nhay cdm nhit tiép xiic v6i ndng do cao

clia cht khi gy 6 nhiém

e Ty Ié giita cdc khi gy 6 nhiém trong hdn hgp

e Giai doan sinh trudng ctia ciy

e Cicy€utdmdi trudng khic

Do tinh tdc dong phtc tap clia cic hdn hop khi & nhiém, khé ma tdng quit héa mot
cach chinh xdc tic dong tdng hdp.

P4 c6 nhiéu nghién cifu vé tdc dong clia mua acid 1én ciy trong theo cdch gia lap, tuy
nhién cdch nay khong tao dugc hiéu ting gidng nhu trong diéu kién ty nhién, do d6 cdc
k&t qua nghién citu loai nay thudng bi phé binh vé ba mit sau day:

e Ditciy vao mot diéu kién acid cao

e Ditciy vao mot diéu kién khong gidng nhu mura acid trong tu nhién

e B& tri thi nghiém d€ tao ra két qua c6 mic thiét hai cao

Phan iing ciia cdy doi vdi sy thay doi khi hdu toan cdu

S4n xudt ndng nghiép tlly thudc 16n lao vao thdi ti€t khi hau, vi vay su thay ddi cdc dic
di€ém khi hau trong d6 c6 tdc dong clia cdc khi 6 nhiém 4nh hudng ding ké dé€n niing
suat thyc vat. Do thdi tiét khi hdu thay d6i, ndng dan thudng phai thay ddi cAy trong.

Mic du lugng CO, gia ting gép phan chii y&u gy ra sy 4m 1én toan cau, trong tang
ddi Ivu n6 cling 4nh huéng truc ti€p d&n ning suat cy trong thong qua qud trinh quang
téng hgp. Dil cdc thuc vat Cy4 (loai cAy ddng héa CO, thanh cdc phin ti chat hitu co
chita 4 carbon) nhu bip, cao ludng, k&, mia dudng sit dung CO, t6t hon cdc thuc vat Cs
(loai cdy ddong h6a CO, thanh cdc phin tif chat hitu co chita 3 carbon) nhu 1da mi, Iia
va hau hét cdc loai ciy trong khdc, nhung thyc vat Cs lai hap thu nhiéu CO, hon trong
s6 lugng CO, ting thém. Ting CO, trong khong khi ¢6 khad ning ting ning suit cay
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trong (>50% & khoai tdy va 30% & cb xa truc) trong diéu kién cdc y&u t6 moi trudng
khic khong d6i.

Tia tif ngoai B(UV-B) xu6ng mit dit nhiéu do thiing 16p ozone ciing ¢6 4nh huéng dén
cdy trong nhung sy anh hudng chua duge nghién citu k§. Trong cling mdt loai, ¢é thi
bi 4nh hudng nhié¢u bdi UV-B con thit khic thi it.

Ngay nay ngudi ta bi€t khd ro vé thiét hai cAy trong do cdc chit khi gAy 6 nhiém, theo
d6 sy gidm sinh trudng va mat ning sudt cAy trong didng quan tAm hon la c4c biéu hién
thiét hai trén bd 14 (trir hoa kiéng va cdy in 14). Tuy vy ngudi ta it biét vé tdc dong
clia cdc chat khi gy 6 nhiém 1én chit lugng ciy trong. Tdc dong cla ting chit o
nhiém dudc bi€t dé€n khd ddy di nhung ctia hén hgp khi thi rat khé nghién ciu. Pic
biét n€u con phdi hgp vdi cdc y€u t6 khac nhu: vi sinh gy bénh, con triing va cic yéu
t0 moi trudng khic.

O nhiéu qudc gia, tic dong cta chat 6 nhiém trong khong khi 1én thuc vat dude nghién
cu rat chi ti€t. Bdng 9 va 10 néu vi du trudng hgp Pai Loan.

Bing 9 Céc ngudn chat 6 nhiém khong khi chinh tdc dong dén thuc vat tai Pai Loan

Chat 6 nhiém  Ngudn Cdch phdttdn ~ San phim hinh Dia phuong
thanh
So cdp
Hydrogen fluoride ~ Xudng gach ngéi Lién tuc F trong khodng sét  Hsinchu, Miaoli,
-> HF Changhua,
Kaohsiung
Xudng dd gdm Lién tuc F trong nguyén Taipei, Hsinchu,
liéu tho > HF Miaoli
Nha mdy sdn xuit Lién tuc Fluorapatite + Hsinchu, Miaoli,
phin lan H,SO, 2> HF Kaohsiung
SO, Nha mdy loc diu Thinh thodng H,S + 0, SO, Taoyuan,
Kaohsiung
Nha mdy acid Thinh thodng S + 0,2 SO, Taoyuan, Miaoli,
sulfuric Kaohsiung
Nbi hoi dun dau Lién tuc S trong dau + Taoyuan, Hsinchu,
0,~> SO, Kaohsiung
Nha mdy dién Lién tuc S trong dau + Taipei
chay ddu 0,~> SO,
Nha mdy dién Lién tuc S trong than + Taipei
chay than 0,~> SO,
Lo niu dong Lién tuc CuzFeS,+ 0, Taipei
SO,
Chlorine Xudng sdn xuat Thinh thodng Cl, rori Miaoli,
vinyl chloride Kaohsiung
Xudng sdn xuat Thinh thodng Cl, rori Miaoli,
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Chlor Kaohsiung
Hydrogen chloride ~ Xudng sin xuat Thinh thodng C2H4 + Cl, > Miaoli,
vinyl chloride HCIm + VCM Kaohsiung
Ammonia Xudng dong lanh  Thinh thodng NH; rd 1 Taoyuan,
Kaohsiung
Xudng phan bén Thinh thodng NH; rd ri Hsinchu, Miaoli,
Kaohsiung
Bui xi ming Xudng xi mang Lién tuc Bui 1o Ilan, Hualien,
Kaohsiung
Thit cdp
Ozone Theo chu ky NO, +HC = 0, Tapei, Taichung
Peroxyacetyl Theo chu ky HC + NO, > PAN Tapei, Taichung,
nitrate Kaohsiung

Nguon: En-Jang Sun, National Taiwan University (1994).

Bing 10 Noéng do6 Fluoride trong md thyc vat thu thap tir viing 6 nhiém va khong 6

nhiém tai Pai Loan

Nong do F (ug/g)
Phan 14 bi chét | Phin 14 nguyén ven Péi chitng °
Loai mo 14 hoai *
Lua (Oryza sativa)
L4 bi hai nhe 460 120 10
La bi hai ndng 1,280 220 10
L4 goc bi hai 3,950 920 15
Hat non bi hai 110 6
Hat bi hai 20 3
L4 chudi (Musa 750 90 4
sapientum)
La khoai lang 570 230 9
(Ipomea batatas)
La sung (Ficus 1,180 440 7
religiosa)
L4 khuynh diép 1,030 580 7
(Eucalyptus
robusta)
La Tre (Bambusa 1,100 580 10
multiplex)
Cuéng 14 tram 670 170 6
(Acacia confusa)
L4 6i (Psidium 450 190 10
guajava)
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La ciy bong bup 1,030 7
(Hibiscus rosa-
sinensis)

a Thuong la ving bia hodc ngon 14
b Ving 14 tuong ting § cdy lanh manh

Nguén: En-Jang Sun, National Taiwan University (1994).

Viéc hiéu 18 cdc tic dong phiic tap va bat 1di clia nhitng chit gy 6 nhiém khong khi
rat can thiét cho k& hoach sdn xuit ndng nghiép.

2.6 Anh huéng ciia chat 6 nhi®m khong khi 1én 16p ozone va khi hiu toan ciu

Tuy & 16p khi quyén thap, ozone 12 mot chit 6 nhiém tic hai d€n con ngudi va ciy
trong, & ting binh luu, 16p ozone lai bdo vé ddi sdng trén mit dit bing cach luge bét
99% tia tif ngoai tai hai ca mit trdi. Khodng 90% lugng ozone cla dia cAu nim trong
tang binh Ivu. Trong ting ddi lvu, ndng dd ozone ting theo dd cao. Poi khi ozone §
phin duéi tAng binh luu xdm nhip vao phan trén ting d6i lvu do céc thay d6i vé khi
tugng. Trong ting d6i lvu, ozone con cé thé dugc sinh ra tir NO, c6 ngudn goc tir khéi
xe. NO; bi quang phan gidi tao ra ozone

NO, - NO+O
O+0,+M=>03;+M (v6i M 1a mdt héa chat khac nhu N, hoic O,)

Ozone 12 mot chat d€ phan tng va kém bén nhung trong ting binh luu c6 dp suat thap
(0,1 — 0,001 atm) thi n6 lai bén viing.

Céc nha khoa hoc lo ngai raing CFC (chlorofluorocarbon), ¢6 tén thuong mai 1a Freon,
lam gidm dan lugng ozone. CFC l1a mot nhém chat khong doc, khong chdy va gid ré.
Tir 1955 cdc héa chit ndy dudc ding rong rdi nhu 1a chat ddy trong cdc binh phun
aerosol, chit 1am lanh trong ti lanh vd mdy déu hoa khong khi, styrofoam trong cic
tdm x0p chit déo d€ dém cdch nhiét trong nha, dé€ giit 4m ca phé va thidc in, d€ don
vao thiing van chuyén cdc san phim dé va.

CFC thoit ra tir cdc chat nay di vao khi quyén va c6 thé ton tai 110 nim. Qua nhiéu
thap nién tich liiy & tAng binh luu, chiing bi phan ra do tdc dong cia UV, phéng thich ra
clo, chat clo sé& thiic ddy manh sy phan hlly ozone thanh khi oxygen. Khodng 95%

CFC phéng thich vao khong gian trong khodng thoi gian tr 1955 dén 1987 van tiép tuc
xam nhép vao tang binh luu.
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Tir 1978 CFC da bi cdm dung & M§, Canada va cdc nudc Thuy Pién, Na Uy, Pan
Mach. Dya vao cdc md hinh 1y thuyét vé cdc phan ting héa hoc x3y ra & tang binh luu,
cdc nha khoa hoc da c¢6 mot sy théng nhat y ki€n cho ring lugng ozone sé& gidm 3-5%
trong vong 100 nim tdi miic du Cd quan Hang khong Qudc Gia va Qudn ly Vi tru Hoa
Ky cho ring vao nim 2050 ozone s& bi kiét mit 10%. Anh vé tinh cho thdy céc 16
thdng ting ozone & 16p tinh cAu xuat hién tr 1983 & Nam cuc vao thdng 9 va thang 10
hang nim, kich thudc 13 to bing nudc My.

Khi 16p ozone mdng di tia cyc tim chi€u d€n mit dit nhiéu hon va giy ung thu da.
Ngudi ta udc dodn ring ting 5% tia t ngoai s&€ 1am ting thém 940.000 trudng hgp ung
thu da lanh tinh va 30.000 trudng hdp ung thu ac tinh.

Pé bio vé tang ozone, 33 nudc san xuit CFC di ddng y gidm sin xuit 20% viao nim
1992 va 30% nita vao nim 1995. C4c chit thay thé€ CFC dit hon 5-10 1an nhung Igi ich
clia viéc bio vé ting ozone 16n hon nhiéu so v6i mifc ting chi phi.

2.7 Hiéu ng nha kinh, thiing tAng ozone va thay ddi khi hiau toan ciu anh huéng
dén nong nghiép

Nhiét do trdi dat can bing do lugng bitc xa di vado mit dat ban ngay bing lugng bic xa
di ra khong gian vao ban dém. Cic loai khi CO,, hoi nudc, vét ctia khi ozone,
methane, N,O va CFC (chloro fluoro carbon) 1a nhitng chit déng vai trd chinh trong
qué trinh déu hoa nhiét d6 k& trén. Ching dudc goi la khi nha kinh, c6 tic dung gidng
nhu 16p kinh ctia mot nha kinh, ching d€ 4nh sdng trong thdy clia mit trdi di qua
nhung ngin bifc xa nhiét cling bifc xa tif ngoai di vio khong gian ma diy ngudc trd lai
vé mit dat. Lugng khi ndy gia ting 1am cdn trd céc loai biic xa di ra khong gian va lam
trai dat néng 1én.

Tir 1860 d&n 1986 mifc dd trung binh cia CO, trong khi quyén ting tir 275 dé&n 346
ppm (26%). Su gia ting nay la do d6t cac dia khai khdp thé& gidi. Su phd ring, dic biét
12 viing rirng mua nhiét ddi, cling 1am ting lugng CO, do cy cdi bi gidm quéd nhiéu
khong di d€ hap thu b6t CO, trong khi quyén qua qué trinh quang hgp. M6 hinh todn
cho biét nong do CO, ting gap ddi tir 275 ppm dén 550 ppm sé& lam ting nhiét do
khodng 4°C. Dya vao lugng nhién liéu dia khai st dung thi d&€n khodng nim 2040 dén
2100 sé& dat ndng dd 550 ppm. Tuy nhién, viéc 4m 1én 4°C s& xdy ra sém hon: vao
khodng 2010 d&€n 2050 néu ndng do clia cac khi nha kinh khéc ti€p tuc gia ting theo
toc do hién nay. Cac khi ndy dugc ghi & Bing 8.
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Bédng 8  Cic khi nha kinh

Loai khi Ti 1& Ngudn goc
CO, 50% Dot nhién liéu dia khai

Dot rirng
CH4 18% Canh tac lia nuGc

Nudi suc vat

C4c bairac
CFC 14% Céc chat trong binh phun

Chat 1am lanh trong td lanh

(mdt phan tif CFC giff nhiét cao hon 10.000 1an phan tif CO,
N,O 6% Khoi xe

Nha mdy phét dién

Hoat dong ndng nghiép
O; (tang 12% Do HC tir khéi xe két hgp véi N,O (doc cho dong va thuc
thap) vat)

Hdu qua ciia viéc thay doi thoi tiét thé gidi

Su thay d6i thdi ti€t the gisi sé 1am bién ddi rat nhiéu qué trinh trén trdi dat. Quan
trong nhat trong s& nhitng thay ddi nay 1a sy gia ting muc nudc bién. Cac mo hinh hién
nay cho biét néu nhiét do ting 40C thi muc nudc bién sé ting 0,6 m. Mic ting nay sé
lam ngép cdc khu vuc ndng nghiép thap va nhitng viing chau thd & Bangladesh, An do
va Trung Qudc, ndi sdn xuit ra phan 16n lda gao clia thé gidi.

P& ngin chin sy 4m toan cau, c6 hai bién phap chinh: 1am chdm qu4 trinh nay va diéu

chinh cac hiu qué cua chiing:

- C&m sdn xut va st dung CFC

- Gidm st dung ning lugng dia khai, ddc biét la than vi lugng CO2 thdi ra trén don
vi trong lugng 12 cao nhat.

- Diing cdc cong cu thich hgp d€ loai bd CO2 x4 ra tif cdc nha mdy va xe cd. Céc

phuong phédp hién nay chi loai b dudc khodng 30% CO2 va khd t6n kém.

- Tao ra céc gidng cdy trong chiu ngap va min d€ thich ¢ng véi muc nudc bién ding

cao.

- Cai ti€n phuong phép tudi d€ lugng nude st dung ti€t kiém nhat

- Clng c6 hé thong dé

- An toan thyc phim

2.8 Cic bién phap khong ché& 6 nhiém khong khi
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C6 hai bién phdp khong ché chinh:

Khong ché dau vao: ngin ngita hodc 1am gidm d6 trAm trong clia chit 6 nhiém,
cdch nay it ton kém

Khong ché dau ra: gidi quyét hau qui khi chit 6 nhiém lot vao mdi trudng, cdch
nay khd t6n kém

Khéong ché 6 nhiém SO,
Khéng ché ddu vao

e Dot loai than chita it sulfur

e Loai bo sulfur ra khéi than

e Chuyén ddi than thanh khi hoic nhién liéu 16ng

e Loai bd sulfur trong qu4 trinh dot biing k§ thuat thap dot

e Loai bd sulfur trong qué trinh dot bing ky thuat dot phun voi

Khéng ché dau ra

e Sit dung dng khéi cao (60- 375 m)

e Loai bd chat 6 nhiém sau khi dot biing cdc k§ thuat khit sulfur khdc nhau
e Ting thu€ trén don vi khi xa

e Thém vdi hodc d4 voi nghién vao cic viing dit bi acid héa d€ trung hoa

Khéng ché& 6 nhiém do NOx

Khéng ché dau vao
e Loai bd céc oxid nitd trong thap dot
e Giam nhiét do dot

Khéng ché dau ra
e Ding dng x4 khéi cao
e Ting thu€ trén don vi khi x3
e Dot tré lai 3 nhiét do thap hon
e Cho khi x4 tdc dung véi acid isocyanic (HCNO)

Khéong ché cac hat bui lo hing
Khéng ché dau vao

e Chuyén héa than thanh thé khi hodc thanh thé 18ng

19


../7KhongCheONhiemKhongKhi/DotThanVoiVoi.jpg

Khéng ché dau ra
e Dung 6ng khéi cao
e Ting thu€ trén don vi khi x
e Loai bd hat bui § khi x4 ra dau dng khéi (bing Electro Static Precipitator)

Khéong ché& khéi xa tir xe ¢6
Khéng ché dau vao
e Chuyén sang diing cdc phuong tién van chuyén cdng cong
e Chuyén sang diing cic dong co it gdy 6 nhiém
e Chuyén sang cdc nhién liéu it gy 6 nhiém (khi thién nhién, rugu, H,)
e Ting gia hi€u ndng dung nhién li¢u
e (Cai tién cdc dong cd dot trong d€ gidm khi x3

Khoéng ché dau ra
e Dung cic cong cu khdng ché khi x4
e Xe o c 1A N . - N
e Kiém tra xe moO1 ndm hai lan va gia ting ti€n phat
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