MUA ACID VA TAC PONG PEN MOI TRUONG

Ling tu acid va khd niing tdc dong clia n6 1én noi sinh s6ng(habitat), sinh vat, vat chit
va stic khde con ngudi di dudc bi€t dén tir 1au. Pa c6 tai liéu vé mua acid tir thdi ky
trudc thién chda gidng sinh, nhung dén gitta th€ ky thi 19 lic cudc cdch manh k§ nghé
bit dau thi vin dé mua acid dudc ghi nhian day di. Thuit nglt “mua acid “da dugc
diing dau tién vao nim 1872.

Van dé mua acid rat phic tap va mang tinh chit 1au dai do né6 doi hdi nhitng nghién
cifu vé cdc mdi tuong tdc héa hoc, sinh 1y hoc, sinh thdi hoc. Ngodi ra né con 1a van dé
qudc t€&, khong chi han ché trong bién gi6i cia mdt nudc nao va dnh hudng dén cédc
van dé kinh t&. Vi vay cin phai c6 nhitng hi€u biét ddy di vé mua acid, dic biét 1a tdc
dong cda né ddi véi tai nguyén thiy sinh.

1. NGUON GAY MUA ACID
Thanh phan ctia mua acid

Acid c6 thé ling tu & dang hat, khi hoic hdn hop clia cd hai Ién trén moi trudng nudc,
dit hoic cay trong. Cédc thanh phan gdm c6: ion hydrogen (H*), khi sulfate (SOy), khi
nitric monoxide (NO), va khi nitrogen dioxide (NO,). Cdc chit khdc nhu nhitng hgp
chit hitu co bay hdi (VOC=volatile organic compounds) gép phan trong phin ting
quang héa d€ tao ra cac phan tif mang tinh acid. Ammonia (NHy) 13 chat c6 tic dung
trung hoa trong khi quyén. Ngoai ra con cé nhitng hop chat hitu cd cé tidc dung cin
bing ion trong nuéc va dat.

Cédc vat chat acid c6 thé 1ing tu xudng dit nuc & dang hat khd (dry paticulates) hay
dang nudc (mua, suong mu, tuyét).

Sulfate bit ngudn tir khi SO, sinh ra do dot cdc dia khai chita nhiéu luu huynh tai cdc
nha mdy phat dién, mdy sudi &m & gia dinh va mdt s& ngudn khdc trong san xut k§
nghé. SO, con c6 thé sinh ra tir cdc nii 1ifa va sy phan gidi chat dam do cdc vi khuin
sulphate. SO, c¢6 thé ling tu & dang khd hay bi oxid héa bdi ozone (O3), peroxides,
hoac cac g6c hydroxyl tu do (OH) dé bién thanh 502'4 va acid sulfuric (H,SOy), hién
dién trong khong khi & thé aerosol va sin sang k&t hgp véi nuc ngung tu trong may va
roi xuéng thanh mua.

Con s6 u6c lugng cho toan thé gidi vé€ ldng tu S ngudn gbe tu nhién vao khodng 50-
100 x 10° tin/ndm, thém vao d6 12 80 x 10° tAn/ndm do con ngudi tao ra. Phin S do
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con ngudi tao ra thay ddi tir 1-3% & cac nudc khong ki nghé héa cho dén 43,8% & cic
nude k§y nghé héa manh (Xem bang 1).

Bang 1  Miic phdt tin SO, tit khu vuc k§ nghé va dét nhién liéu (x10° tAn S/nim)

Luc dia Nhién liéu Ky nghé T6ng sO Phan trim so vdi
dot toan thé gidi
Chau Phi 1,0 1,3 2,3 3,0
Chau A 15,0 3,2 18,2 23,0
Chau bai Duong 0,4 0,3 0,7 1,0
Chau Au 30,0 4.8 34,8 43,8
Bic My 15,3 3,8 19,1 24,0
Nam va Trung M§ 24 1,7 4,1 5,2
Thé gidi 64,1 15,1 79,2 100,0

Khi nitric oxide (NO,) ciing bit ngudn tir viéc dot nhién liéu dia khai, nhung phan 16n
NOx do hoat dong con ngudi 1a tir cdc loai xe ¢d. Cdc ngudn khic nhu viéc dot cic
trdng (savannah) va viing riing bi chit tring, do sim sét va su phan hiy cta vi khuén,
quang phan gidi cda N & bién, oxy héa ctia NH, va N trong khong khi. Mdc ling tu
trén toan th& gidi c6 vao khodng 25-99 x 10° tAn N/nim, trong d6 khodng 1/3 12 ngudn
goc thién nhién .

Phan ti nitric monoxide (NO) hau nhu khong tan trong nuc va phan 16n bi oxi héa bdi
ozone hoic bdi cdc phin ing quang héa khac thanh (NO,). NO, .6 thé roi xudng &
dang khd hoic bi oxi héa ti€p tuc thinh HNO; , HNOjs roi xudng dit & dang kho hoiic
16ng. Sy ling tu SO4 va NO, lam ting nhanh qu4 trinh acid hoa von c¢6 sdn do cdc hop
chit hitu co c6 trong ty nhién. Sy phan hly chdt min tao ra acid humic va fulvic, sau
dé ti€p tuc phan gidi cho ra cdc acid ddy thing (aliphatic) hodc thom (aromatic). Sy
phong hoa ty nhién clia pyrites, dic biét 1a & cdc viing md, ¢ thé lam ting tinh acid
cla nuéc va dat.

Su acid héa cia dat va nuéc

VAan chua c6 sy thong nhat hoan toan vé dinh nghia mifc do acid giy ra tic dong xau
ctia thly sa, nu6c mit va dat. Midc do chua gy tac hai thay d6i tiy theo mic H* trong
khi quyén, tinh dém ciia dat va nu6c mit, tiy theo tinh chiu dung khdc nhau clia céc
loai va cong dong sinh vat. C6 ngudi cho ring pH 5,6 13 tri s6 clia nudc mua sach, cé y
ki€n khdc cho riing néu khong c6 sy tdc dong clia con ngudi thi mic acid clia nudc
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mua vio khodng 5. O nhitng viing xa xdi, nguyén thiy cda dia ciu, do chua cia mua
c6 thé tir 4 d&n 6. G nhitng viing c6 nii Iita phun, pH mua c6 thé nhé hon hay bing 3.

PAat va nudc ¢6 modt khad ning trung hoa mua acid rat 16n. Kha ning dém chii yé€u clia
clia dat do cdc cation sau: Ca®*, Mg *, Na* va K, trong d6 Ca** ¢6 vai trd quan trong
nhat. Cdc loai dit phat trién trén dd granite thudng thi€u cdc cation kiém va c6 tinh
dém kém. Nudc mit phdn dnh trung thyc tinh dém cta ving dat trong luu vuc do nudc
chdy tran va truc di qua cdc 16p dat.

Trong cdc vuc nude ty nhién xdy ra nhiéu loai phan ng giita cdc acid manh c6 ngudn
gdc khodng vat c6 trong mua acid vdi cdc acid hitu cd y&u hon ¢ sin trong dit va
nudc. Cac acid manh c6 kha ning phan ly H* rat 16n, tri lai cdc acid yé&u c6 thé cung
cip hodc 14y di H' thy vao pH clia moi trudng. G pH 5-6, céc acid y&u c6 tic dung
dém vira phai, do vy do lugng H* tdng s kho chinh x4c. D€ tién 1di, ngudi ta thudng
diing d6 kiém hay khd ning trung hoa acid (ANC=acid-neutralizing capacity) thay vi
do dat tri s6 ctia H*

ANC = {HCO5} + {CO3¥} + {OH-} + { CAC CHAT NHAN H+ KHAC) - {CHAT
CHO H+}.

Trong thuc t&, nudc c¢é6 ANC <200 dugec xem 1a nhay véi do chua ANC < 100 dugc
xem la rdt nhay ANC < 0 nudc c6 tinh acid cao

2. TAC PONG CUA MUA ACID LEN HE SINH THAI THUY
Téc dong tdng quat 1én hé sinh thai thiy
T4c dong clia sy giam pH 1én sinh vat va sinh hoat ctia cic quin thé gdm:

1) Nong dd H" cao giy doc truc ti€p trén thliy sinh vat. pH thdp thudng lam tn hai
dén can bing Na*, CI', va K* trong cd thé sinh vat nhu bon sinh vat ddy vo sdng, cd va
bo sat.

2) O pH thap, nhom s& di dong va thay di cAu tao. Nhom 12 kim loai phd bién nhat
trén bé mit trdi dat va 12 loai khodng phd bién ditng hang thit ba. Nhom bi rira troi
khéi viing Iuu vuc bi acid héa va tich lily lai trong cdc vuc nude dén mic gy doc. Poc
tinh cia nhom trong nudc rat phic tap va tly thudc vao ndng do nhdm, loai sinh vat,
pH, ndng dd cla céc lingand (c6 tic dung lam thay d6i dic tinh cia nhom) cid mic
calci. O pH khoéng 4-5,5 tdc dong clia nhom bién ddi tir chd gidm bét doc tinh ctia H
dén muc thyuc sy gy thém mifc tf vong cho sinh vat. 0] pH 16n hon 6, nhém hoa tan it
va bi két tha vao bun ddy hodc cdc dai chat. 0] pH du6i 5,5 d6 hoa tan cia nhdom gia
ting va nim & dang ion vo cd Al**, hydroxide ( AI(OH)** hoic Al(OH),"}, hoic &
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dang (AIF;). Cdc dang nhom vo6 co nay thudng ddc hai hon cdc loai nhom két hgp véi
céc chat hitu co, nhat 1a ddi vé6i cd. Pai vé6i cdc giai doan sinh trudng diu tién clda mot
s6 c4 va bo sat, & pH thdp nhom tam thoi dc ch& doc tinh H* giy ra do n6é lam gidm
tinh thAm ion qua mang co thé. Nhom c6 thé noi két vdi P d€ tao ra mot phiic hgp
khong hoa tan khong thé hap thu bing con dudng sinh hoc. Bdi vi P 1a yéu td gidi han
trong cdc vuc nudc ngheo, sy ndi két nay c6 khd ning lam gidm ning suit so khdi. Sy
két tia P do nhdm x4y ra manh nhat & pH tir khodng 5-6.

3- Cdc kim loai khdc ciing trd nén di dong va doc hai & pH thap. Pic biét, chi & dang
hoa tan c6 thé do sy ling tu chung vdi cdc chit giy acid khdc, trai lai cadmium c6 thé
gia ting trong nudc do sy rifa troi tif viing dat trong luu vure. Nhiéu nghién ciiu cho thay
ring ndng do Hg trong c4 bi€n thién nghich chiéu véi pH clia nudc. Sy gia ting cia Hg
c6 thé do sy ting thém mic ling tu hodc di dong try ti€p hay gidn ti€p thong qua su
ting cudng methyl hod cdc kim loai. Cdc sinh vat ddng h6a methyl thiy ngan dé nhat
va pH thap c6 dnh hudng téi toc d6 methyl héa clia cdc qud trinh hoat ddng clia vi sinh

4- Sy c6 mit clia cdc cation kiém lam gidm b6t doc tinh ciia H*. Nong dd Ca thap & cdc
vuc nudc nhay véi d6 acid bdi vi viing dat lvu vuc phat trén trén dd granit khong cé
nhiéu d4 voi. Midc pH giy tic hai dén cdc dong vat ddy vo song va cd thudng cao & cdc
loai nu6c rat mém (< 100-150 meq/ 1 Ca) hon la nudc co nhiéu voi. Nong do Ca thap
lam gia ting tinh thAim clia mang nguyén sinh ddi véi cdc ion ciing nhu dnh hudng dén
su trao d6i nude va ting doc tinh clia H*. C4c loai nhuyén thé va gidp xdc hap thu Ca
dé cdu tao vé rit nhay cdm ddi v6i ndng d6 Ca thap va 1a nhitng loai bi tiéu diét trudc
ti€én mot khi c6 su acid héa vuc nuéc .

5- pH cang thap thi vuc nudc cang trong sudt do nhitng sy thay ddi thanh phan clia céc
chat hitu co hoa tan hoic do sy két tu clia cdc phitc hgp nhdm hitu ¢d hon 1a do sy gidm
lugng phiéu sinh thuc vat. PO trong sudt clia nude cao lam ting sy quang tdng hgp &
viing nudc sau va lam cho céc thiy sinh vat dé bi chim nu6c sin bit.

6- Céc hop chat min (I Iéng hodc hoa tan) ¢6 mdi quan hé phic tap véi do pH. O pH
4 va 5 chdng 1a chit dém gitdp duy tri pH nudc. Nudc mit & nhitng hd do nuSc thaim
(seepage) tao thanh c6 DOC cao thi it bi€n dong do su tich tu acid hon 13 cdc hd c6
nu6e trong. Cdc chiat miin c6 thé ndi két véi cdc chat dinh dudng, nhom va cdc kim loai
khdc va ngin cdn sinh vt hdp thu cdc chat nay. Ty theo loai ndng do clia chit min
ma mic hip thu bi€n d6i. Ching han doc tinh ctia nhdom thudng thdp & nudc c6 mitc
DOC trung binh (5-10mg/ 1) hon la nudc ¢c6 DOC thap. Ludng chat min cao (>10 - 20
mg/ 1) c6 thé giy ddc tryc ti€p cho au tring bon bd sdt va cong luc véi cdc chat gay
acid ldng tu.
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7- Do phong phii clia loai thay ddi tity theo do chua. Khi d6 chua ting thi dd phong phi
cla phiéu sinh thyc va dong, periphyton cdc loai v song 16n va mot s6 bo sdt bi gidm.
8- Thanh phan lodi cda vi khuén, phiéu sinh ddng thuc vat, bon thyc vat thugng dezlng
thdy sinh (macrophyte) va cdc sinh vt vd sdng trong nudc c6 thé thay ddi ma khong
c6 su suy gidm rd rét lugng sinh khoi hodc sdn lugng. PO nhay cdm do6i véi pH thap
thay ddi tuy theo loai: cac loai nhay cdm vdi acid dé bi diét sém do su acid héa nudc
mit. Mot s6 loai c6 tinh chdng chiu acid gia ting dan s6 do sy gidm canh tranh tf cdc
loai khong chiu ndi d6 chua. Céc loai phf; bi€n va nhay vdi do acid hod ctia nudc. Mot
s6 acidobiontic, tdo khué (diatom), sinh vat bdm (periphyton), amphipods tom
(crayfish), dia (Ieeches) va cd chép (cyprinid) 1a nhitng sinh chi thi (bioindicator) t&t
nhit. Thém vao d6é 6c sén (gastropoda) va trai nudc ngot (Pelecypoda) cé tinh chiu
dung mifc Ca thap va do acid cao. Amphipod, Gammarus pulex va nhiéu loai Daphnia
(Branchiopoda) ciing nhay caim vé6i pH nhd hon 5,5.

Mot s6 tac dong diic thi 1én cac thiy sinh vat
Téc dong 1én nhém thye vat thugng diing thiy sinh (macrophytes)

V& tic dong clia mua acid 1én nhém bon thuc vt thugng ding thiiy sinh van con nhiéu
y ki€n khdc biét, c6 ngudi cho ring nghién ctfu vé kim loai ning va su phdi hgp clia né
v6i pH d€ tic dong lén thiiy thyc vat cho thdy ring nhom cé thé tich lily dén
5000mg/kg theo trong lugng kho, day 1a mic c6 thé giy doc cho mdt s6 loai dong vat.
Nhiéu loai thyc vat clia viing dat u6t té ra dé bi hai do Al, Cd va Pb trong diéu kién pH
thap.

Tac dong 1én bon sinh vat khong xuong séng (vo song)

Khdo sit cdc hd va sudi cho thdy d6 phong phii clia cdc loai phiéu sinh thyc thudc 16p
Tédo vang dnh (Chrysophyceae) va Tdo khué (Bacillariophyceae) gidm di theo do
gidm ctia pH. Khi hd bi acid héa thi thanh phan sinh vat phan hdy chii yéu chuyén tir
nhém vi khuidn sang nhém nam. C4c cong ddng nguyén sinh dong vat, phiéu sinh dong
thuc vat va sinh vat bim suy gidm vé do phong phii cia loai & pH tir 3 dén 5.

Trong s& céc loai con triing, bon hai cdnh, bon cdnh citng va chudn chudn chiu dudc
nu6c pH thap, trdi lai caddisfly va stonefly dé bi hai do pH thap. Bon gidp x4c thudng
nhay cdm véi su acid héa. Céc gidng Daphnia, Diaptomus, Branchinecta va Lepidurus
khong thé diéu hoa dudc mic Na, CLLK va Ca co thé khi ching song & pH bing 2,8.
Tréi lai Au tring clia cOn trung thi khong bi 4nh hudng gi.

So sanh 6 loai vo s6ng cho thay:
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Hyalella afteca (amphipod) c6 pH gay chét 4,3-4,9 trong khi cdc loai v sdng khdc
chiu dugc pH 3 hoic thap hon. Bon 2 méanh (Pisidium spp) va chin bung (Amnicola sp)
¢6 thé chiu dudc pH 2,3- 3 miic du ching it ¢6 mit & nudc do chiing thi€u Ca.

Tom (gidng Orconectes) khé hap thu Ca khi pH nhé hon 5,5 va khong sinh sdn duge &
pH 5,0- 5,5. Trdi lai mot loai tom khdc (giong Cambarus spp) c6 thé chiu duge pH thap
c8 2,4. Thong thudng sinh khdi nhém vo séng gidm di & cdc hd va sudi bi acid héa, c6
khi toan bo nhém nhay cdm bién di vd nhém chiu acid ph4t trién manh 1én do d6
khong 1am thay d6i tong sinh khdi.

Tac dong 1én ca

T4c dong ctia pH 1én cdc loai cd rat phifc tap. Nhitng thi nghiém trong phong vé tic
dong ctia pH thap thay ddi rat nhiéu tiy theo (1) lugng Al va Ca; (2) dang Al; (3) cdch
ti€p xtc (ti€p xiic theo 161 dong chdy hay tinh tai); (4) thdi gian ti€p xic ; (5) giai doan
sinh trudng cla vat thi nghiém; (6) chi tiéu do dac (t& vong, sinh trudng, dd min dé...)

Tuong tu cdc kh3o st ngoai ddng ciing khé khin. Trude khi k&t luAn mot sy tdn hai vé
mit sinh hoc can phdi théa man 3 diéu kién :
(1) Loai c4 hién khong tdn tai trudc day da ting sinh sin ty nhién & vuc nudc
khao sat.
(2) C6 do gia ting acid trong thdi gian gan day.
(3) Khong ¢6 1y do nao khdc gy ra sy suy gidm dd phong phi clia giong loai.

T4c dong tryc ti€p cta pH thay d6i tiiy lodi cd, giai doan sinh trudng va su tuong tdc
cla cdc chat giy acid vé6i cdc héa chat khdc. Tritng dang phan cit nhay cdm vdi do
chua ctia nudc.

T4c dong so cip clia pH thap 1én cd 1a do n6 cdn trd sy dicu hoa ion. C4 ti€p xic vdi
mitc H* cao sé& mit céc cation cudi ciing chét di. C4 nhay cidm véi AI** va AI(OH)*
hon 12 véi cdc dang nhom vo co khdc, ching khong nhay cdm ddi véi cdc nhdom hitu
0. Voi gitp gidm tdc dong ctia pH do ching 1am gidm tinh thAm cia mang tidc 1a gidm
thodt ion ra ngoai.

Kh3o sit tinh doc va pH giy tif vong clia 43 loi c4 (xem bang) cho thdy phan 16n ddi
vdi cdc loai mitc pH gy doc vao # 5,0 nhung ddi véi mot s6 loai khdc nhu cd chép c6
dd nhay cdm cao nén c6 thé chét § pH 6.

Céc tdc dong dusi mifc ti vong cho cé do acid héa vuc nuée bao gdm:
1) Nhitng su thay ddi vé& hanh vi.
2) Gidm sinh trudng.
3) Su bién dang co thé.
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4) Xuong bat binh thudng.

Giong cd Catostomus commersoni bit & hd c6 pH 4,8 c6 ti 1¢ Ca/P thap, Mg gidm va
Mn, Ba, S va Z ting cao hon so v6i hd ¢6 pH trung tinh.

Tring cé Salvelinus fontinalis ti€p xtc v6i pH 5,5 thi cd con nd ra bi 4nh hudng sic
song. sau 60 ngay ti€p xic thi tinh hoat dong, tAm di chuyén, kha ning bit mdi déu bi
suy yé&u. C4 thudng di chuyén tir viing ¢6 pH thdp d&n viing c6 pH cao hon. C4 Salmo
gairdneri nhay véi pH thap va nhom (75 pg/l). C4 bi 4nh hudng ning & pH # 4-4,5,
thiét hai vita & pH # 5,0-5,5. G pH 6,1 c4 chét vi gidm oxy trong md (hypoxia) va 90%
trudng hdp cd chét & pH 4-4,5 1a do mat cdc chat dién gidi ra khdi cd thé.

Su thay ddi cac thuc vat thugng ding thiy sinh, hoic sy thay ddi thanh phan loai trong
chudi thyc phim sé& tic dong gidn ti€p 1én cd. Bon thyc vat thugng ding thiy sinh rat
cAn thiét cho ndi sinh song clia c4. Chiing cung c4p tdn che phi, thuc pham cho mot s&
loai cd dn cd, va 1a chd dé cho nhiéu loai c4. Chiing ciing dong thdi 13 noi sinh sin clia
céc sinh vat trong chudi thific 4n va con cung cip oxygen cho nudc. Né6i tém lai, chic
chin ring pH acid lam suy gidm dd phong phii cda lodi. Tuy nhién nhitng thay d&i vé
thanh phan loai lam dnh huéng dé&n thifc in cla cd van chua dugc nghién ctiu diy du.

Téac dong lén loai luong thé

Noi sinh séng c¢6 4nh hudng dén sy tdc dong clia mua acid 1én din s6 bon ludng thé.
E/ch va bon bo sat s6ng & nhiéu loai vuc nudc, tir cdc ao tam thdi, ddm lﬁy, hd, song,
sudi va trén mit dat. Mdi mot ndi sinh s6ng khi bi acid héa sé tic dong khac nhau Ién
su sinh sdn cda bon ludng thé. Bon ludng thé séng & cdc vuc nudc tam thdi dé bi dnh
hudng do su gia ting acid nhat thoi, nhat 1a & giai doan bao thai va au tring.

O cdc hd 16n, sy tdc dong do ting acid dién ra chAm hon 1a & cdc vuc nudc tam thdi,
tuy nhién chiing c6 thé phai ti€p xtdc 1au dai véi pH thap va ndng do kim loai cao. Céc
dam 14y c6 thé bi acid héa do sy tich liiy khodng chat hoic cdc acid fulvic, acid humic.
Con ngudi ciing tham gia vao viéc 1am ting do6 acid cda viing dam ldy do d6 cdc ludng
thé nhay cdm véi acid phdi di trd. C4c carbon hitu co hoa tan & ndng dd cao sé giy doc
truc ti€p dén bon bo sit.

DAt ritng von ty nhién c6 tinh acid do sy phan hly cdc vat chat hitu co va phéng thich
céc acid hitu cd. Do vay néu dd pH gidm thém mdt mic va kim loai tré nén di dong thi
dd doc ting nhanh. pH dit rimg # 3,7 1am mot s& loai bo st phdi bd di. Bon bo st c6
kha niing chiu dung tinh acid cao hon c4. Midc pH ma mdi loai bd sdt chiu dugc c6
khdc nhau (xem bang phu luc 2).

Mua Acid 7



Miic pH cuc trong 12 mic thiy dugc cdc trd ngai vé sinh sdn thudng cao hon 0,5-0,7
don vi so vdi mic pH giy tif vong. Ciing nhu cdc ndng do H* cao lam bién ddi can
bing ion. Giai doan bao thai nhay cdm nhat, k&€ dén 1a 4u tring méi nd va dén cic au
triing gia tudi hon. Nhom c6 mdt tic dong phifc tap trong trudng hop tif vong lién quan
dén acid clia cdc loai bo sat. Nhom chi doc cho thai § pH nhd hon 4,5. Nhom gia ting
muc tf vong & pH # 4,6-6 nhung & pH thap hon thi nhom lam gidm doc tinh ctia H* [&
pH rit thap (#4,2)] nhung giating doc tinh & pH >5, ¢ 1& do nhdm bao phd bé mit bao
thai va lam gidm tinh thAm qua mang cd thé. P nhay cdm ciia bon bo sit d6i vdi cdc
dang nhom vo co it thay ddi nhung chiing nhay cdm vé6i cic nhdm hitu cd hon c4.
Ciing c6 nhiéu trudng hop su thay d6i pH khong 4nh hudng gi d€n dan s ctia nhém bd
sat.

T4c dong dudi mitc tif vong ctia pH d6i vdi bo sdt thé hién thong qua sy suy gidm ting
trudng, bién thai chAm va hu hai bao thai. Bién thdi chAm lam bo sit khong thé hoan
thanh chu ky sdng & cdc myc nudc tam thoi va trd nén kém tinh canh tranh hoic bi lam
mdi cho céc sinh vat khic & vuc nudc luu ciiu.

Tac dong 1én cac loai chim nuéc

Muta acid tic dong dén céc loai chim nudc mot cich gidn ti€p qua viéc 1am gidm thiu
cdc thanh phan trong chudi thyc phdm, cdc loai con triing va qua su gia ting do kim
loai trong céc sinh vit thiic 4n. Ban than dd chua clia nudc khong du giy doc cho céc
chim nu6c khi ching uéng nude mit. Khi vic nude bi acid héa, cdc loai chim nude bd
di do gidm lugng va loai thuc phﬁfm thich hgp. O khu vuc nudc bi acid héa chim it lam
t6 hon, tritng dé ra c6 vé mdng hon ti 1é thuan vdi dd chua cia nudc (do cic sinh vat
giau Ca bi bi€n mit & cdc vuc nu6c chua). Ngudi ta dd tim thdy mic calci trong huyét
thanh clia chim s6ng & viing nudc chua thap hon chim séng & viing nuéc trung tinh. Doi
khi c6 mdt s6 loai chim nudc dn thity dong vat khong xuong song dugc hudng 16i do sd
lugng cédc loai c4 idn thiy dong vat khong xuong sdng it di vi nudc héa chua, do do
chim ting trudng tot hon (trudng hop chim Anas rubripes)

C6 kha nidng lugng nhém tich lily trong cac sinh vat lam thiic dn clia chim gia ting tdi
muc giy doc, do d6 lam gidm dd cing cdp cla vo tring va ti 1€ nd tring. N6i chung
trong cdc vuc nuée lugng nhém ti 1€ nghich véi pH, con Ca ti 1€ thuin véi pH. Tuy
nhién vin khong thiy cé su tuong quan gifta lugng nhom trong nuéc va nhom trong céc
dong vat vo song ciing nhu giita do day vé tritng va Iugng nhom trong thic dn.

3. Tac dong ctia mua acid 1én hé sinh thai trén can

It c6 thong tin vé van dé nay. Mot s6 tdc gia thi nghiém trén vit (Sturnus vulgaris véi
lugng nhom 1000 hoic 5000 ppm) cho thdy 1a néu thifc in cda chiing ¢ mitc Ca va P
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binh thudng va nhom cao thi vit dé tritng nhiéu hon. Tuy nhién néu Ca thap thi lugng
triing trong 6 it di. Khi Ca va P déu thap thi chim in it va gidm thé trong.

D&i v6i cdc gia cAm, nhom ciing can trd sy bi€n dudng Ca va P ching han: vdi 300mg/
kg nhom sulphat lam cho Coturnix (chim cut Nhat Ban) ngung dé tritng; 1500mg/ kg
nhom 1am ga nha dé triing gidm han.

Mot s6 sinh vat dat nhu giun it to (oligochaetes), cdn triing va cédc sinh vat phan hiy
chat b hitu cd c6 thé dnh hudng bdi pH va sy di dong cia cdc khodng cht.

Tac dong trén cay riung

Trong vong 30 nim qua, ngudi ta di khdo sdt thay hién tugng suy thodi cdy ritng, chét
ngon cdy & Pic, Trung Au, Scandinavia, My va Canada. Trén 50% ritng c6 diu hiéu
suy thodi, riing cAy linh sam (fir) bi hai nhiéu nhat, k&€ d&n 1a sdi (oak), thong (pine) va
van sam (spruce).

3 Bic My ciing x4y ra suy thodi va chét ngon cay ritng (ciy van sam dd = red spruce;
cy thong = Pinus taeda.v.v..). Ly do clia sy suy thodi riing gdm c6:

(1) Sy acid héa dat/ doc chat nhom gia ting 1am gidm mifc hap thu Ca qua ré cling nhu
su van chuyén Ca trong than cdy con.
(2) C4c bénh phitc hdp do hiéu ting tdng hop clia ozone, sy ling tu acid va gidm dudng
liéu.
(3) Bénh 14 d6 trén cay van sam & Pic do mot loai nAm ky sinh gdy ra, nAm nay gay
hai manh néu c6 thém tic dong ctia NO,, ozone va sulfure dioxide.
(4) Hoi chiing suy thodi tdng quit gdm gidm quang hdp va ting trudng do cdc chat &
nhiém khong khi.
(5) Cdc chat 6 nhiém trong khong khi nhu aniline, ethylene, dinitrophenol 1am suy
gidm stic song cla cay.
(6) Su gia ting qua mic chit dam dudi dang NH4 va NO; gay ra:

a- Gia ting sinh kh&i nhanh qud muc binh thudng gay ra thi€u Mg, P va K.

b- Truc ti€p tic ch& sy phat trién clia bon mycorrhizae hoic sy thanh 1ap biéu bi

cay.
c- Lam cdy dé bi cédc loai bénh va con trung giy hai.
d- Lam bién d6i cd cdu ting trudng binh thudng clia ciy, dic biét 1a ti s
than/ré.

Ngoai viéc dnh hudng tryc ti€p dén ciy ritng & nhitng viing c6 do cao, cdc chit giy 6
nhiém khong khi c6 tinh acid ling tu con dnh hudng dén ndng d6 clia kim loai trong
dat va cay trong. Tong quat, khi dat bi acid héa c6 pH nhé hon 4 thi cdc kim loai hoa
tan nhiéu hon, do vy cdy sé& hit kim loai nhiéu hon, hodc kim loai bi rita troi di. T6c
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dd rita trdi cda Al va Cd gia ting & ting dit A bi acid héa nhung Pb vin khong thay
d8i. pH va Al ¢6 xu hudng tich tu & ting B. O cdc 16p dat Cd déu bi rira troi. Hg thay
ddi phiic tap vi chiing thudng cé 4i luc véi cac hop chit hitu cd. Trong cic loai dat
nhiéu khodng Hg c6 thé bi rita trdi nhung & dat gidu hitu co chiing bi giif chit ngay ca
khi pH gidm thap, loai Hg lién két vSi chat hitu co nay c6 thé bi rira troi khdi dat khi
cac cacbon hitu cd hoa tan.
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