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1 thang 8 nam 2007

PHON 111. ViOt Nam phQilam gi d0 gi0 m thilu “khi thO i nha kil ng” gay ham nong hoan clu

Theo HOi Nghl Rio de Janeiro (9/5/1992), Geneva (7/1996), Kyoto (12/1997), va khollng 11 hOi
nghl lién quOc kO tidp nhau t0 1998 d0n nay, cac qul ¢ gia trén thd gili ddu c6 nhidm vO phOi
gil m thiDu céc khi thdi — khi nha kil ng - gay hi0n t00ng ham ndéng hoan clu. NOu tri0c day, cac
HOi nghl ch tring d0n cac nilc c6 nin cdng nghil p tién tiln nhl Tay Au, Nhit Bl n va Hoa
KO (nhOng Hoa KO t0 chii) phdit0 nguyln thi hanh vil ¢ gil m khi thdi céng nghil p, chla doi hii
O0n B0 va Trung Qubc va cac nl U c dang phat trid n thi hanh, thi nay (2007) Hoa KO ciing phii cé
biln phap ap ding, vading thiitlo ap I0c1én 0n B0 va Trung Qul ¢ phii thi hanh bil n phap
nay. Cac nl0c dang phat tril n, trong d6 c6 VN, ml ¢ ddu ndn cdng nghil p con phdi thai, trilc
sau gi cing bl ap I0c di gil m thi0 u khi thOi nha kil ng. Ngay bay gil, Vilt Nam ph0i t0 d0ng
hoU ch ddnh va ap dil ng cac bil n phap gill m thil u khi thOi nha kil ng cho cac chl [ ng trinh Céng
Nghil p Ho& va Phat Trion Kinh TO b0 n ving cla VN, n0lu khéng si bl chd tai kinh t0 va chinh
trd trong t00ng lai.

NGUON GOC CIA HIDN T0ONG HAM NONG TOAN COU

Nghién clu miinhOt dang t0i trén Hil p HOi Khoa HO ¢ Hoang Gia Anh thang 7/2007 (Lockwood
& Fréhlich, 2007) cho bilt nhilt a0 gia tang hoan clu hiln nay khéng do nang 100 ng phéat x0 10
mOt trdi bil n d0i, ma la do chinh con ngl0i. Theo bao cao nay, tinh t0 1900, nhilt d0 hoan clu
gia tang 0.8°C, ni0c biln da dang cao thém 10-20 cm tul ndi, va I00ng CO2 trong khdng khi
gia tang cao nhit trong 650,000 nam qua, va 11 trong s 12 nam vl a qua c6 nhilt dl cao kI
I0c nhOt trong qua khi.

BO n khi chinh trong khi quyl'n ¢é hilu 0ng gia tang nhilt d0 hoan clu la hin00c (water
vapour), CO2, methane (CH3) va ozone (O3). HIi n00c¢ dong gép kholl ng 36-70% hilu 0 ng
ham néng hoan cl u, khi CO2 khol ng 9-26%, methane khol ng 4-9%, va ozone khol ng 3-7%
(1). Ngoai ra, con c6 mit sO khi khac cling dong gép vao hillu 0 ng hadm néng hoan clu la
nitrous oxide, sulfur hexafluoride, hydrofluorocarbons, perfluorocarbons va chlorofluorocarbons
(CFCQ).

Hil n nay (2005), trén phl m vi toan clu, nha may dil n sa thUi khi nha kil ng vao khi quyln
21.3%, I0nh vO ¢ cong nghilp 16.8%, giao thdng vin t0i 14.0%, ndng nghiép 12.5%, céng
nghil p khai thac va bil n chl nhién lilu cO sinh 11.3%, sU ding d0t dai va d0t than cli 10.0%,
phi thi 3.4%, va cac lI0nh vl ¢ linh tinh khac 10.3%.

HOinOOc

HOinOOc la mdt thanh phin vOtly cla dia clu, quan tring cho sl siing, mdt thanh phin trong
“chu trinh n00c¢”, chi phUiblicéac ylutd vitly nhd nhidtdd, gié, dia ly, v.v., con ngd0i khéng
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kiDm soat nii, ngoli trl Onh hiOng c0a hi thing din thul 1én tilu khi hOu lam gia tang hii
nd0c. HOinOOc cln thidt dl cé mda, cho sl sling sinh vit.

Khi CO2

Trai I0i, cac lodi khi kia gia tang la do con ngl i gay ra. Ching hin, khi CO2 gia tang nhil u kO
t0 khi nOn céng nghil p phat tril n mdnh sau nam 1750, t0 278 ppm (phUn trifu) 0 nam 1750, 1én
328 ppm nam 1973, 365 ppm nam 1998, viit 1én 380 ppm nam 2007.

Hil n t0i, khi CO2 chillm 72% khi nha kil ng. Vil ¢ gia tang khi CO2 la do con ngl i dlt nhién
lilu cO sinh (than da, d0u hol, khi dl't) trong cdng nghillp va dit pha ring. 85% nang I00ng sl
di ng trong cong nghil p va ph00ng til n giao théng la do nang 100 Nng sinh ra t0 vilc dUt than d4,
x&ng va khi dit. Cac nil ¢ ¢6 ndn cong nghill p phéat tril n minh nhD Hoa K0, Tay Au, NhO't Bin
thOi hOi nhi0 u khi nha kil ng nhit. Cac n00c dang c6 nn cdng nghil p trén da phét triln mOnh
nhO Trung Qulc va On B0 cing gia tang thdi hOi khi nha kidng v i mOc dang kO. Cac t00 ng trinh
00cI00ng ring ch trong vong 10 nam nla Trung QuOc sO vt Hoa KO trong vil ¢ thOi khi CO2
vao khi quyln.

Hoa K, chil m khol ng 4% déan sO th0 gili, nhi ng thdi hOi hOn 20% t0ng sO CO2 cla toan clu,
khol ng 5,912 tri0 u metric tons khi CO2 vao nam 2004 (2, 3)

Bl ng 1. LOONng khi CO2 thOi hii (tri0 u metric tons) nam 2004 (3)

Qubc gia

Thoi CO2 (1)(tri0 u metric tons)
CO2 /dlu nglli (2)

(metric tons)
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Hoa KO
5,912.21
19.8

Trung quilc
4,707.28
3.20

NhOt BOn
1,262.10
9.70

0n B0
1,112.84
1.19

Germany
862.23
9.80

Canada
587.98
17.9

Anh qulic
579.68
9.40

Phap
405.66
6.20

Vilt Nam
57.48
0.93

Toan thd gili
27,043.57

TOi Trung qulc, riéng ni n cong nghilp thdi hOi 1,131 trid u metric tons CO2 trong nam
2003, trong sl nay 71.2% do dilt than da, 16.5% do nhién lilu I0ng, 10.5% do kO nghd xi mang
(4). Trung binh, vli dan s trén 1.3 10, mOi d0u ngd0i Trung Hoa thii vao khi quyln 3.2 metric
tons CO2.

Vit Nam chl a c6 nhilu kD nghl d0 sa thOi khi CO2 ngolli trl cac nha may-nhil t-dil n-d0 t-than.
Ngul n gl c chinh CO2 cla VN, khéng do kil nghl, ma do pha dit ring dl canh tac hoa mau, va
dit than cli, ul ¢ tinh khol ng 60 tri0 u tons CO2/nam kO t0 thd p nién 1980s.
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Khi methane (CH4)

La mOt khi thién nhién, ¢ n0ng d6 1,745 ppb (phln 10, billion) vao nam 1998 (5), gia tang
khollng 150% kO t0 nam1750. MO ¢ d0u khi quyl n chCa it methane hin CO2, nhllng mit phan
t0 methane chia 30 I0n nhidt [00ng h'n mOt phan t0 khi CO2. LOD ng khi methane thay dii tul
dla phiOng, BOc ban clu nhilu hDn Nam ban clu, nli ddm I0y nhilu hin nOi kho rao, trii chan
nudi, ni d0 rac chia nhilu hin ndi khac, va cling bil n dii theo mua. Cach day 3.5 t0 nam,
khong khi chda 1000 I0 n khi methane nhil u hi' n ngay nay, do nui I0 a phdng thich. Methane
di0c sinh ra bli hé hi'p yodm khi (anaerobic) do nhém vi khulln methanogens. Nhém vi khul n
nay khéng sl ng dli c trong méi tr00ng c6 oxygen t0 do, chD sl ng trong méi trl0ng yo m khi,
nhO hul holichOt hOu cO trong mGi trd0ng ngdp n00Oc (dm [0y, ao hO, rudng lua nO0c), trong
bl may tiéu hoa ding vit, ddc bilt gia suc chan nudi, hi m chlla rac rin chén séu trong long
dit, hay hO0m 0 phéan hiu cl. Methane ciling thO'y nhidu 0 millng ndi l0a D day biln, va cac blin
chl0a diu trong céng nghil p. Hang nam, toan thi gili thOi hdi khol ng 500 trid u t0n khi
methane, trong s dé, rulng lta n00c toan cOu thditD 20 d0n 100 tridu t0n/nam (Neue, 1993).
NgOOc vOi nhém vi khul n methanogens, nhém vi khull n methanothrops trong rud ng lda, sl ng
nhO oxygen trong b0t khi 0 r0 lda, oxit hoa khi methane thanh CO2 va ni0c, va nhi viy lam
gilm sU thi hOi methane (nhdng thdi hOi CO2).

0 rudng lba nO0c, trung binh thii hii khol ng 0.5 g methane/m2/ ngay, hay khol ng 25 din 200
kg methane/ha/nam, tul theo nii, lodi d0t, khi hO'u va giau ngheo chit hfu ¢, chén rim r0 hay
khéng. 0 rullng lba rly (upland rice), thOi hOi khi methane rt it, khdng dang ki. Rull ng lba cling
thoi hoi CO2 va N20.

Trén ph m vi toan clu, néng nghil p thii hD'i vao khi quyd n kholl ng 66% t0ng sO khi methane.

Ozone (O3)

Ozone 0 trén thi 0 ng t0 ng khi quyl n (stratosphere) , bao che blo vl dila cllu ngan chin blc x0
cl c-tim-B (ultra-violet UV-B) lam nguy hii sinh vO't d0a cOu. LOp Ozone hiln dang bl hul holi
bli s phéng thich vao khi quydn mOt s hoa-chlt-t0 o-I0 nh trong cong nghilp lam 10 nh
(refrigerants, nhO chlorofluorocarbons hay CFCs), halons (hip chdt chfa C va F hay Cl), va
methyl bromide (d0 phun thul c séat trung).

Khi Nitrous oxide (N20)

Nitrous oxide phét sinh do vi khu n trong d0t va dii d00ng. Néng nghil p la ngul n gO ¢ chinh
thOi hOi nitrous oxide vao khi quyO n: dl't canh tac, bon phan dim va phU thdi chan nuéi, t0ng
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clng chidm 80%, riéng gia suc (trau bo, ga va heo) déng gop kholl ng 65% tlng sl nitrous oxide
trén toan cl u; kholl ng 20% la do kI nghO sOn xult nylon, nitric acid va dit nhién lilu c0 sinh
trong may n0.

CAC BION PHAP HOIN CHO THOI HO1 KHi NHA KIDNG O VIO T NAM

BOo vO 10p Ozone

Con ngi0i chda c6 khil nang t0o khi Ozone a0 blo vl dla clu. NgiOc I0i, céng nghil p thulc
sat trung va tlo I0nh trén thl gili da phdéng thich vao khi quyd n khi CFCs, halons va Methyl
bromide lam hul dilt I0p Ozone trén thi 0 ng t0 ng khi quyl n. Khi CFCs da bl cIm sO ding
trong may t0 10nh va dilu hoa khéng khi 0 cac nlIc cong nghilp t0 1996, tuy nhién cac nilc
dang phat triln vin ti0p t0c sO dOng. Trén da phat tridn kI nghd lam may t0o IO nh (10 10nh, may
dif u hoa khoéng khi cho gia cl hay cho xe hUi, v.v.), VN phii sO ding cac khi khac dl thay th0
cac khi tl o I0nh nguy hii Ozone dang bl cIm chd nay. Tri0c day, chit t0o I0nh théng di ng
nhOt la Halomethanes R-12 va R-22, chit sau th 0 ng dung cho may I0nh xe hiiva tl I0nh nhO.
R-12 da bl cim sinxudttl 19950 Hoa KO, va R-22 sl bl hi'n chl s dilng vao nam 2010, va
cOm sn xultvao nam 2020. B0 thay thD R-22, hip chit R-32 va R-125, theo t0 I00ng 50/50,
mang tén R-410A, dili cac tén th 0 ng mai nhi Puron®, GENETRON AZ-20®, va SUVA
410A®. Chitt0o I0nh R-410A khéng pha hul 10p Ozone, nhi ng gép phln lam gia tang nhil't a0
hoan clu. Ngodi ra, chit t0o [0 nh R-134A va R-407C ciing da dl0 ¢ Au Chau thay thD chit
R-22, mOc dlu chllacé U Hoa KO. Vilc sl dil ng khi thud n propane hoa I0ng (liquified propane
gas), ching hi'n R-290 vUi tén th0 0ng mOi Duracool®, cling dang dilc yéu chullng, dic bilt vOi
cac may lonh da thilt kI cho R-12, R-22 hay R-134a tri0c day.

b0 tranh sa thli khi tDo I1nh cOa xe hii lam hul holi IDp Ozone, ki t0 2011 Au Chau cIm sl
ding nhO'ng chit t0o I0nh nao cé til m nang ham néng toan cl u (Global warming potential —
GWP) trén 150 (1 GWP= til m nang ham néng 100 nam cla 1 kg khit00ng dl0ng vOi 1 kg
CO2). Chit HFC-134A c6 GWP= 1300. MUt trong cac chit hla hIn nhitla sO dOng khi CO2
lam chOtt0o I0nh, d0t tén R-744 vi chit khi nay khéng bt chay, khéng hili din IDp Ozone, cé
GWP= 1, tuy nhién diic hdi chit ngd0i ndu nOng d0 trén 5%. R-744 (t0c CO2) c6 Ung dl ng
nhidu cho may I0nh xe hii, gia c0, may dong I0 nh I0n cho thO00ng mOi, nha kho IO n.

B0 tranh trang b0 vOi cac lo0i khi s bl cdm, VN cn phUi bilt I0ch trinh ngan cdm s di ng:
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KO t0 1/1/2004, nghO quyldt Montreal bt bull ¢ cac qul ¢ gia phUi gil m 35% s n xul't cac khi
HCFCs. Vi vlly Hoa KO da dinh chC sOn xult HCFC-141b t0 ngay 1/1/2003.

KO t0 1/1/2010, cac nha may v n con phép tilp t0 ¢ sin xult R-22 cho cac may hiln h0 u, nhl ng
khéng dii0c sOUn xult may déng [0 nh mii vli hoa chit nay.

KO t0 1/1/2020, cdm sOn xult R-22, tuy nhién R-22 tin dd con cé th0 dung dd sCa chia, bl o tri
may I0nh vOithilt kD cO chly R-22 sau nam 2020.

Gilm thiOu thOi hOi Methane va Nitrous oxide

Khi methane thii hiit0 dim 1Dy, séng rich, rud ng lba nO0c, chan nudi gia suc la chinh. B0 ng
bing COu Long (BBCL) la vung dit né dia, dim [0y (U Minh, RO ng ngd p mdn), chl ng chOt
s6ng rlch, phl'n con l0i la rudng lua nO00c, 4/5 I0nh thO b0 nglp I0t, khéng nhilu thi it, trong 6
thang mua m0 a, vi vy BBCL thUi hi i khi methane vao khéng khi vii mOtI00ng rItI0n. Trong
néng nghil p thdm canh, d0 tang gia nang xult, vilc sU ding nhilu phén hod hi ¢, phan hlu c,
phat tril n m nh nganh chan nuéi gia suc va gia cl m, nuéi ca trong ao hi, d0u la nhi ng tac
nhan gia tang vil ¢ thii hii khi methane va nitrous oxide vao khi quydn. Vi quan nil m lam dan
giau n00c mOnh la Du tién qua cac bil n phap phat tril n néng hi ¢ thdm canh va chan nubi tan
tidn, nén phii chOp nhi n vil ¢ gia tang cac khi nay. Tuy nhién, VN cé thD gil m thilu vil ¢ thOi
hii khi methane vao khi quydn qua cac bil n phap sau day ma v n lam ngd0i dan trl nén giau
co hin.

Gi0m din tich tring Iba n00c. Con trl ng Iba la con nghéo nan. Vit Nam nén t0 b0 chD trl0ng
cOnh tranh vOi Thai Lan d0 xuOt khOu loa goo (sO 100ng nhilu, ma phOm chdt kém). Vi0t Nam
cln phiitai kion trdc ¢ clu néng nghilp d0 t0 tdc lba gio cho ¢l nO0c, va chl xultkhdu vOi
gidng gio phim chit cao ma thdi, ma biln rudng lta thanh ao ca nic nglt (sOn xult it
methane h0n), thanh vO0n cay trdi xult khOu trén lilp dt cao rédo (nho t0 tiéntatioviOnD

Mil n Béng, vung Milt VOO n Mi0n Tay), bidn vung dl't né dl a thanh di't khé rdo qua vilc dlp dé
bao nglin, hi thing cing rinh din ni0c, thoat n0Oc hip ly, d0 canh tac hoa mau cé gia tr0 hin
lba, nhO t0 tién ta da lam 0 vung Bién Hoa, Binh D00 ng 2-3 thD kO tri0c day (Thidn PhO0ng,
2006). Ngay trong rudng lta n0c, ndu quin ly n0Oc hdp ly vil ¢ thOi hOi khi methane cing gilm
thiDu: xen kO t00i n00c vOi rat khé rul ng lba gidp cac vi khull n methanothrops bil n methane
trong dit thanh CO2. Rut n00c kho sau khi hi't Ida chin khii ID0ng (mass maturity tri0c kia g0 i
physiological maturity) vila lam nang xult l0a gia tang, vO a ngan chin thdi h0i khi methane.

Gia tang ao hi nudi tdbm ca n00c min. Muli (CINa) lam gidm thilu hay tri0t tiéu sO sinh sOn khi
methane t0 chit hOu cl trong méi trd0ng ngdp nd0c, nén vidc biln rudng lta n00c 0 vung ngl p
mOn thanh ndi nudi hii sOn, via gia tang I0i t0c cla néng dan (I0i 3-10 I0n hi n tr0 ng IUa), tang
ngolitl ditn00c qua xult khOu hiisOn vla gil m khi methane thi hOi.
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MulndiOc vy, VN cn phUi phat tril n chO0ng trinh thul nbng mO nh, trdnh ngl p 10t trong mua
mOa, tranh n00c mdn xam nhO p trong mua hdn vao sau trong nli dla, c6 dJ nilc ngltdl sinh
hoUt, chan nudi va canh t4c. Trong t00ng lai, n00c¢ nglt trong mua khé hiin 0 BBCL s hil m,
nhOng s gay I0t 10§ khO ng khilp hi n trong mua mda (xem phin 1), va la vin dd cOn phQi holch
dinh gili quydt ngay t0 bay gil.

SO n xubt khi-sinh-hO ¢ t0 r&c r0n thanh phO va trli chan nudi. Thay vi chén vui phl thlirac rin
sinh holt 0 thanh phU hay phU thCi tr0i chan nudi gia suc, gia ¢l m, cac phi thdi nay nén dung
di sOn xudt khi-sinh-hi ¢ (bio-gas) d0 chl a trong cac binh cao 4p, va phin hllu c0 da hul holi
con l0i dung lam phan bén (compost). Khi-sinh-hi ¢ théng thi 0 ng chl a 60-70% methane,
30-40% khi CO2, va m0t it khi kh&c.

Sau thl chiln th 2, nhidu may nhi s n xult khi-sinh-hil ¢ cho gia ¢ di0c phd biln 0 Au Chau
valOnDbO. TOi VN trl0c day (th0 p nién 1980s), trilng BUi HIc Néng Lam ThO B0c da co thi
nghid m thanh céng va 0ng ding nhid u kil u mOu sOn xudt khi-sinh-hO ¢, d0 quy mé [0 n nhi.
ChOng hOn, t0i MiOn Nam vao ddu nam 1980 c6 15 nha may diln nhi (75 kW) chly bl ng
khi-sinh-h0 ¢ sOn xuOt t0 tr0u lba cla dia phi0ng. Khi-sinh-hc sOn xulttl mic clada dilc
dung dl chy xe bus. ROt tilc la cac nha may nay da ngdng hollt ding t0 1995, vi gia xang diu
va diln hiln nay r0 hOn, va khéng ni m trong dilln d00 ¢ chinh phO Du dbi.

Trung binh, ¢ mOi 500 kg phan bo t00i mii ngay cé thi sin xult 1.2 m3 khi-sinh-hO ¢, 500 kg
phan ga ti0i cho kholng 1.6 m3 khi-sinh-hIc. CO 1 t0n rac hlu cl thanh ph0 0 0 b0 phan hly
kd khi s to di0c 5 m3 khi-sinh-hlc, d0 d0 sOn xudt 6 kWh dil n. Nam 2002, 00 ¢ tinh toan
quicco 1.59 trilu tin mic cla (dJ thla cla nha may cla), 6.8 trilu ton triu lba, 64.7 trilu tOn
rim rd, 5.5 triDu t0n ba xac mia (10 nha may ép ding), 634 tril u m3 phan heo, 900 trilu m3
phan trau bo (Truong & Cu, 2004). Thanh phll Sai Gon nam 2005 thli rac sinh hoat gia cl
kholng 1.4 trilu tOn, trong sU nay c¢é 700,000 tOn hOu ¢, ¢6 thd sOn xudt 35 trilu m3
khi-sinh-hi c. Khi-sinh-h ¢ chd a kholl ng 5,000 Kcal/kg, dung trong nha bl p 0 vung thén qué
thay than cli (gil m d0 n ph& ring), dit dén hay t0o dil n.

Quln ly khoa hU ¢ rac thii gia cO va kO nghU. Hang ngay gia cl Sai Gon thii hdi 7 tOn rac, Ha
NOi kholng 2.5 t0n. HiOn t0i Sai Gon c6 hi thing x0 ly rac kha t0t 0 PhoOc Hilp, Go Céat, Béng
Thinh va Ba PhiOc, nhing 0 céc thanh phl khac thi vin blirac ID thién gay hoi thli, mOt v0
sinh va 6 nhilm méi tr00ng. TOi Sai Gon, nam 2005, da thu gom va x0 ly kha hiply gin 1.4
trilu tOn rac sinh holt, trong d6 c6 khollng 700,000 tOn rac hiu cO.

Gil m thil u khi thO i CO2
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Chu trinh Carbon. Theo diinh lult b0 o toan khi I00ng cUa Lavoisier (1743-1794) “khéng c6 gi
mOt di, khéng c6 gi sinh ra, t0t ¢l chl 1a bidn ddi” (rien ne se perd, rien ne se crée, tout se
transforme). Khii I[00ng dla clu va cac nguyén ti ¢l bl n (elements) clu tlo dila clu bit biln,
chl thay dii dd0i nhi0u d0ng khac nhau, t0o nén cac chu trinh kin, nhi “chu trinh hiind0¢”
(nO0c I0ng, nO0Oc da, hoi ndOc), “chu trinh carbon” (d0ng rdn nhO than d4, 10ng nhi ddu hoO, khi
nhid CO2, methane, v.v.), “chu trinh chidt dIm”, v.v.

Tho mOc la ngudn tich trl C. Cay xanh hip thO CO2 cla khong khi t0o thanh chit hDu cl va
thOi Oxy vao I0i khéng khi qua hiDn t00ng I0c hoa (photosynthesis) khi c6 anh ning. NgiUc [0,
ngay hay dém cay diu thii CO2 qua hiln ti0ng hé hip. Hilu sO chdt C gila llc hoa va hé hip
lam cay tang tri0ng I0n 1én. Cay dang thlitang tri0ng mOnh hip thd mOtsO I0n CO2 nén tin
tr0 nhilu C, cay tr00ng thanh hdp thd it hOn. Trung binh 20% trdng I00ng céay la C. Khi cay chit
va mic thi miOt phOn C dic tr0 I0i khdng khi (qua hiln t00ng phéan hul hiu cO, hé hi p vi sinh),
mOtphndiOctintrd dd0cding hOucO nhO thén 0 gd (chOa mOc), hay hul holi nhl chOt
mun, than bun (peat). Than dala mitding tin trl Ct0 thic vt tlo thanhtD thoicO dOi.

Pha ring d0 canh tac, chit mun sO b0 tiéu hul, thOi hdi CO2 vao I0i khéng khi. B0t thc vOt
(d0t rOng, than cli), d0t than da la nguln thdi hOi chanh 0 VN. Ngdp nd0c (nhd lam ddp chda
ni0c) thdo mOc va chiOt hlu cl sO thdi hoi CO2 va methane vao I0i khéng khi. ThDo mic la thOc
an cla sinh vit (vi sinh vOt, ddng vOt nhi, tha vO't, con ngl i), nén sinh vt chia C trong than
xac, nhil 10i CO2 qua hdé hip va qua hull holi than xac khi chit di.

Piidiing la méi tri0ng dim va ctng la ngudn tdn tr0 C thién nhién. Khi ludng CO2 trong khi
quyl n tang thi I00ng CO2 trong dii dI0 ng clng gia tang c6 thd la mit nguy cO titm On vi lam
acit hoa nc biln. KD t0 nam 1751, pH cla nd0c biln da gilm t0 8.179 xulng 8.104 hil n nay
(6). Khi CO2 hoa tan trong n00c biln vi sO [00ng tul thul ¢ vao nhidt dd va ap sudt khéng khi.
TO o, phiéu sinh thi ¢ vO't (phytoplankton) va nhil u nhém sinh vt khac I0c hoa CO2 hoa tan
trong nO0c bill n, t0o d0 u ngud n chubi-thd c-ph0 m (food chain), nuéi di0ng phiéu sinh ding vt
(zooplankton) va dling vt c6 x00ng hay c6 vO chla voi khoang (CaCO3). Khi chi't, xac cac
ding vOt biln va vi sinh v t chim xul ng day bil n, t0o thanh d& véi hay nhién lilu cO sinh (fossil
fuel). DOu hol, d0u khi, da vbi di 0 c thanh I0p d0Oi day bil n trong thli cO dii.

B0 lam gilm sO I00ng CO2 trong khdng khi, chung ta phUi thd ¢ hil n cac bill n phap sau day:

- Gil m thil u phong thich CO2 do dit nhién liDu ¢ sinh (xang, khi dit, than da) trong céng
nghil p va giao thong, dit chit hlu cO (phd, dit rIng, than cli, v.v.).
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- Chuyl n hod (sequestration) C t0 di ng khi (CO2 va CH4) sang ding rIn bl n ving nh0 chOt
hOu c0 trong than go.

Gi0 m thil u phong thich CO2 trong cong nghilp

VN mul n giau mi nh cOn phdi cdng nghilp hoa (kI nghl hoa) dit n00c. Vi VN hiln chla cé nin
cbng nghilp minh, VN dang bt diu ddu t0 vao ki hol ch nay, nén phili ddu t0 vao nhing
“cbng nghill p sOch”, it sa thii khi CO2, mic dlu c6 tin kém hin, nhdng t00nNg lai sO khéng bl
trdng phOt bOiquictld. TOi VN, cong nghilp sa thii CO2 vao khéng khi chla nhil u, nhl ng 54%
la do diu hol (chOy xe cll, diing cl, v.v.), 36.4% do dit than d4, va khollng 9.6% t0 khi dOt.

GiOm th0i CO2 0 nha may diln

Viot Nam cOn nhilu di0 n nang d0 cong nghilp hoa dit ni0c, nhu cOu hang nam gia tang
kholng 13-15%. Nam 2003, VN s n xul't didn tdng cl ng khol ng 39 t0 kWh, trong s d6 47.7%
do dit than da, 52.3% t0 thul diln, trung binh tiéu tho m0i diu ngd0i VN hang nam la 383 kWh
(7). TOi ViOt Nam hi0 n nay nhu cOu dil n trong céng nghil p gia tang hang nam khol ng 19.5%,
gia cl tang 14.2%, va néng nghil p tang 7.4%.

Theo dil an, VN cln phii dit t0ng cong sullt 42,000 MW vao nam 2015; 62,000 MW vao 2020;
va 89,000 MW nam 2025 mi dl di céng nghilp hod dli't n00c. Muln vy, trong giai do0 n
2006-2025, Vidt Nam dO tru xay ding thém 74 nha may va trung tam diln I0c vOi tO ng cong
sultlén din 81,000 MW, gdm 46 nha may thul diln, 2 trung tam thul dil n tich nang, 5 trung
tam nhi0 t-dil n-khi, 17 nha may va trung tdm nhil t-dil n-d0 t-than, 2 trung tdm didn hit nhén va 2
trung tdm nang I00ng mOi va tai t0 o.

May nhilt-diln. Hil'n t0i Vi0t nam c6 5 nha may nhil t-dil n-dl t-than-da I0n (PhO LOi, Ubng Bi,
Ninh Binh, Tho BOc, Tra Néc) va mit si nha may nhi. Nha may nhilt diln PhO LOiI0n nhOt VN,
c6 céng sullt 440 MW, hang nam siin xult 2,1 t0 kWh, tiéu th0 kholng 1,5- 1,6 trilu tOn than
anthracite. Theo ki holl ch, nha may diln Ph0 LOi sO d00c tang céng sullt thém 600 MW v
cbng nghl 16 than phun. Nha may nhilt didn COn ThD tdi Tra Noc ¢6 cong sult 200MW. Nha
may nhilt dil n Qul ng Ninh, chl'y than da, do Trung qui c thi0t kU, c6 cong sult trong thii gian
diu la 600 MW, thii gian sau la 1200 MW. Ngoli tr0 nha may dil n nhl thulc Céng ty Gily Bai
BOng s ding cong nghll dU't t0ng séi, cac nha may khac diu sU ding cong nghl 16 than phun.
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Trung binh, mit nha may nhil t-di0 n-di t-than ¢0 mOi 1,000 MW thii hii khol ng 6 trillu t0 n khi
CO2 m0i nam. Hang nam, cac nha may nhil t-dil n-d0t-than 0 VN ciing thOi ra kholl ng 750-800
ngan tn than x0, trong s0 d6 nha may nhilt didn PhO LOi chidm phOn I0n, khol ng 500-550
ngan ton than x0, godm 120-130 ngan t0n x0 (24%), va 380-420 ngan tln tro (76%). SO I00ng
tro, x0 than tich t0 t0 ngay holt ding 1983 tli nay la 7-10 trilu tOn. MOt khi d00c tang cO0ng
cong sullt thém 600 MW, nha may PhO LOi sO thdira trén 1 trilu t0n than x0 mOt nam. Trong

XU, phOn than chia chay hit con nhilu. Do d6, hiu hit cac loli x0 than nay d0u d00c ngl0i dan
quanh nha may sl ding I0i lam nhién liDu cho 16 gl ch, 16 d0't véi va nha bl p.

Cac k't qud thi nghiOm cho thOy trong than xO cla nha may Phl LOi d0u chla cac nguyén 0
gay 6 nhilm méi tri0ng nhi As, Zn, Cr va Pb, Cd, Hg, Co va Ni. ThuD ngéan (Hg) rit dlc hUi cho
sbc khol va thd gili da cOm lam nhilt kD thul ngan.

Hiln t0i, trén thO gilichOa cé mit kD thult “lam sOch” dli tra nao dl gil m thiDu khi CO2 va bl i
6 nhil m ¢ a nha may-nhil t-dill n-dd t-than-da. Vil ¢ hol ch dl nh xay ding thém 17 nha
may-nhil t-dil n-d0 t-than-da 0 VN tr00c 2025 cOn phOi xét 0.

VN da bit diu sU ding khi thOi md ddu C6n SO n dl chly nha may nhilt-dil n-khi Pha MO (trén
di0ng ra Ving Tau), hiln cung ¢ p 35% dil n nang cho ¢ n0c. Nha may nhil t-dil n-khi O Mén
s hoan t0t nam 2008 vii kinh phi 550 tridu USD, tiéu th0 kholng 4 tril u m3 khi ddt/nam, co
cOng sullt giai do0n diu la 600 MW, sau d6 sil dic nang clp lén 1,200 MW.

VN sl thi0t I0p thém 3 nha may nhil t-di0 n-khi n0a. Nha may dil n Ca Mau thul ¢ cong trinh
COm Khi - Biln - BOm Ca Mau 0 xa Khanh An, huylln U Minh, Ca Mau, hil' n dang xay dilng ap
di ng cong nghl tua-bin khi chu trinh h0'n hi'p vOi cong sult 750MW.

TO0Ong dii, nha may nhilt-dil n-khi it t0o & nhil m hin, va sO di ng i m nang dii dao cla cac
mO0 ddu 0 VN, la didu nén hO0ng t0i. ChOng hOn, riéng b0 n mO d0u tring Nam C6n SO n, cach
Ving Tau 370 km, c6 tr0 [00ng 58 t0 m3 khi d0t. Hai m0 Lan Tay - Lan B0 cé khl nang cung
clp mOt sOn 00 ng khi trung binh 3 t0 m3 /nam cho cac nha may dil n trong kholl ng 20 nam d0
tora 120 kWh diln mi nam, t00ng di0ng vi 40% nhu clu sO ding diln nang hidn thiicla
Vit Nam.

ThuD diln. La ngulndin 0, sOch vadiidao 0 Miln BOc, Miln Trung, Cao nguyén va Miln
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Poéng. Hion t0i VN chl mUisO ding 15% tilm nang thud diln c0a VN. Tiom nang thul diln cla
VN khollng 17,400 MW.

KO 10 1960, VN da c6 cac nha may thul diln, nhD Ba Nhim 0 B0n DO0ng (céng sult 160 MW,
sin xudt 1t0 kWh/nam), Tr0 An 0 BOng Nai (sOn xult 1.7 t0 kWh/nam), Thac Ba 0 Yén Bai
(cbng sult 108 MW, s n xult 400 tri0 u kWh/nam), B0i Ninh 0 Binh Thuln (300 MW), Vinh SO n
— S6ng Hinh Binh BOnh (300 tril u kWh/nam), v.v. Riéng trén séng B0 ng Nai da cé 4 nha may
thul dil n.

VN dO tru thiDt I0p 22 nha may thul didn t0 nay ddn 2010, vOi tdng céng sult khod ng 4,000
MW. HiO'n t0i (2007), 8 nha may thul di0 n [Srok Phu Miéng (Binh Phic), Sé San 3A (Kontum),
Ea Krong Rou (Khanh Hoa), Thac Trl ng (Di0 n Bién), Na Loa (Cao Bl ng), Krong Hin (BOc LOc),
H'Chan (Gia Rai), va Dak Néng (Binh PhiUc) vila hoan thanh, déng gép tOng cing 163 MW.
Nha may thly didn A LOOi (ThDa Thién) b0t ddu di0c xay ding (2007) va sU hoan thanh nam
2010, trén séng A Sap, cong sullt 170 MW, sl s n xul't kholl ng 686 tril u kWh/nam. Trén dl a
ban t0 nh Lao Cai hidn c6 15 nha may thul diln dang dilc xay ding, vOitdng cong sult la
250MW.

DO &n thul di0n SOn La, trén Séng Da, bt d0u xay dil ng nam 2006, s n xult diln nam 2010,
va hoan thanh toan dil n vao 2015, vli cong sult 2,400MW, cung clip 10,2 t0 kWh mli nam, s
la nha may thul diln I0n nh0t 0 khu vic Bong Nam A.

LOp thém cac hi chia niOc 0 Mion BOc, Cao nguyén va Miln Trung, via gilm d00c I0t I0i trong
mua m0 a, vl a cung cl p ni0c trong mua khé. DO nhién, khi thanh 10p hi chOa ndOc, s c6 phin
diit0 dan chung dia phi0ng, nhing ndlu c6 kO hoUch dIn bu va dinh cO thol dang, si gili
quylt t0t dip. Cac nha mai sinh cling sU phUn dii, nhdng phti ddt quydn ITi, phOn vinh cla dit
nul ¢ lau dai hi n cai nhin thidn ¢ n trong ngdn hin. Méi tri0ng mOi cing sU d00c thién nhién tai
t0 o trong lau dai.

Diln nguyén t0 la ngudn diln r0 va sl ch. Chinh phl Hoa KO d& hia giup VN tdo dil n nguyén
t0, va 16 nguyén t0 t0o diln nang nay sl hoan t0t vao 2020. Lién Hil'p Qul c qua cl quan IAEA
cting cho phép VN xay dilng 6 nha may didn nguyén t0 viidilu kil n la VN phlicé b0 lult diln
nguyén t0 tri0c. Thang 7/2007, Chinh phl Phap hia giup huln luyOn va cl vin phap ly b0 luOt
dil n nguyén t0 cho Vil't Nam.
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Nha may diln hOt nhan dilu tién 0 Vilt Nam c6 ting viln diu t0 khoU ng 3,400 tri0u USD s
di0c xay ding tdi x& PhO0c Dinh, huydn Ninh PhOCc, tdnh Ninh Thul'n. Nha may g m 2 t0 may
vlitdng cong sult di kiln 2,000 MW, khi di vao holt ding s cho siinl00ng dilntl 14-1510
kWh/nam. MOt nha may th0 2 d0 tru 0 Phu Yén.

Tuy nhién, céc 16 nguyén t0 nay cé dilIc an toan hay khéng, khi thilt kD 0 vung déng dan ¢l ?
Ngay nh0 Nhit BOn va Hoa K0, nli c6 n0n khoa hUc tién til n nhit, c6 dJi ngl khoa hi ¢ tai gili
nhOt con e nglli vl sO an toan, s mit clp nguyén liDu va ton trd phd thdi phong x0 cOa cac nha
may diln nguyén t0 (Ton ThOt Trinh 13, 14). Ngoai ra yOu t0 chinh tr0 phdi thOt minh b0 ch, ndu
khéng sU gl p viln d nhl BO ¢ Han va Iran hil n nay.

Phong dil n hay may-dil n-xa-qui t-gié. Chillu hO 0 ng phat tri0 n diln nang cla thD gili hiln nay
la phong dil n (windfarm), v a r0 ti0 n, v a khéng phong thich khi 6 nhil m, kO thult ciing din
giln, an toan ma bt ¢ qulc gia nao cling ¢é thi t0 chl tho dilc. Hiln nay, BOc c6 mit hi

th0 ng phong di0n I0n nhit thd gili, d0t d0c b0 bil n, tOng céng sull't 20,000 MW. Anh qul ¢ dJ
tru cung cp 10% dil n gia cO vao nam 2010 b0 ng phong dil n. Tinh d0 n thang 5/2006, Anh
qulc da thilt I0p xong 5 trung tdm phong diln, vOi t0 ng cl ng 122 turbines, céng sult tlng clng
340 MW; 10 trung tdm sO hoan t0t trong 2007 vOi 631 turbines, cong sultting cing 2,112 MW.

Phong dil n kilu Anh quilc ¢6 thD sOn xult dit 27% khO nang cla gié tli da, so vii 20% 0 Dan
MOch va 15% 0 Blc. VOn dl khé khan clla phong diln la khong s n xul't dil n khi khdng cé gid.
Pa sl dla philng chl cé gi6é mit phin trong ngay. B0 gili quylt vin dl nay, cac ni0c Tay Au
thiDt I0p mOt mOng I00i phong dil n chung (supergrid of interconnected windfarms), nli nao
khéng cé gid thi diln di0c chuylnthitl ndicé gid.

Hion t0i, VN da cé Nha may BOch Long VT khanh thanh nam 2004, cdng xult la 800 KW (Tén
Thit Trinh, 14). VN dO tru thi0t I0p mOt tr0 m phong didn 0 d0o Chim thulc Con B0 o vlicéng
xult 6-7.5 MW do Thul SO taitrd, 0 Binh BOnh vOi 50.4 MW do Dan MU ch tai tr0 .

Ti0m nang phong diin cla VN rit10n, vi VN ¢é bl biln r0t dai (3,200km), va kholng 2,773 hii
dio I0n nhd, cé gié quanh nam, gdm gié n0 m (mua hé) va gié bl c (mua déng), va hu hit cl
ngay lIin dém diu c6 gi6. Theo k't qul khi o sat cla Ngan hang Tho gilli trong ChO 0 ng trinh
danh gia vl nang I00ng cho A Chau, Vilt Nam 1& mit qui ¢ gia ¢6 tilm nang v nang I10ng gid
cao nhit B6ng Nam A, vii 513,360 MW, tOc 1a hOn 200 I0n cbng sullt cla thiy diln SOn La khi
hoan t0t, va hin 10 I0n tOng céng sullt d0 bao cla nganh dil n Viot Nam nam 2020 (Mai Thanh
TruyOt 18).
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Viot Nam nén phat tri0 n dil n nang bl ng phong dil n, vi r0 tidn (m0t phong didn 4.8 MW khol ng
3.5 tri0u USD), d0 dilu hanh sa chla, cé thl diitdlc bl biln, trén cao 0 c trong thanh ph, trén
dl nh d0i, trong dl ng bl ng, ndi déo heo gi6é hat, cac hii dio nhi, hay nii khéng c6 ming 00
dil n cung cOp, v.v. Cac vung c6 nhilu gié nhl duyén hii Trung Vilt, vung gi6 Lao 0 Binh Trl
Thién va Tay nguyén, ciing la vung nghéo nhit dit n00c, cOn thilt I0p phong diln d0 cung clp
difn r0 ti0n cho I0nh v ¢ ndng nghidp, ddc bilt b0m nd0c din vung d0t khé cln, ddi trdc dO tai
canh tac.

Piln mOt trdi (Solar energy).

Vi kholng 250 gill n0ng/nam 0 ding blng COu Long va 300 gil n0 ng vung duyén hii Trung
Viot, tilm nang dicn mOt trdi rdt10n 0 VN. Ngay trong mua mia 0 BBCL (thang 5 t0i thang 10),
thdong thO 0 ng sang nl ng chilu mOa, cling d sUn xult dil n cho nguyén ngay, nlu cé phllng
phap tich tr0 diln. TOi VN, mOi 1 m2, c6 khi nang siin xultt0 200 dn 1,200 Watts, tul theo
vung va tul loli may. Nhilu nha 0 vung BDBCL da trang b0 may phat diln mOt trli d0 thOp den,
chOy t0 [0nh, TV. TOi c&c thanh phi, nhilu gia cU da trang b0 may dun n00c néng, 1 m2

t0 m-quang-dil n (panel) cé thD dung dun nl0c néng 6-7 gil mii ngay, cho bdn tdm, nha bl p
hay ching n00c cOt, v.v. Hiln t0i trén thD trd0ng VN c6 ban r0t nhil u kil u may nhi s di ng cho
giacl. Cac dlihOc kD thult VN cln phlinghién clu dl hoan thiln kD thult, t0o cac

t0 m-quang-diin [0n d0t trén cac dlitric 0 MiOn Trung d0 t0o diln r0 ti0 n dung trong néng
nghilp (b0 m nbd0c, chd biln néng sin, v.v.). VilcbOm ni0c dilc Ién cac diitric s gili quyDt
di0c vOn dl tai canh va gay r0ng, trong kU hoOch kit hi p gila Néong LaAm va quang dil n trén
vung ditcOnclivadiitricO Miln Trung va Tay nguyén. Kinh nghil m 0 Mali (Phi chau sa
mOc) ¢é thD ap ding d00c cho Miln Trung; nhi ng t0 m-quang-diln 5m x 5m d00c nOi til p nhau
dl to diindung bIm ndc t0 gidng sau 0 vung sa mOc. Biln cing dilc tln trd trong cac binh
chOa diin di dung khi khéng c6 anh ning (GS Thai Céng T ng, lién I0c ca nhan). BUi tr0 ¢ thi
dly diy 0 khOp vung duyén hii Mi0'n Trung, d0c bilt nhiDu t0 Thanh Hoa din Quing Ngli. B0
tai canh dli tr0 ¢, 4p di ng bang cll Vetiver chl'y theo dilng dil cao dl chdng soi mon, gila cac
bang thl'o m ¢ nay dilt t0 m-quang-didn d0 bdm nd0c t0 suli hay gilng 0 chan dii.

Nhi0t dil n d0a chOt (geothermal electricity) . Tilm nang didn t0 nd0c néng dla chdtO VN
khol ng 400 MW, chl thua NhOt (458 MW), nhllng h0 n Indonesia (379 MW) va New Zealand
(300 MW). NhO ng vung c6 nhilu ngun suinong dia chdtndm rlirac 0 Midn BOc, dic bilt0
MiOn Trung nh0 LO ThuO (QuC ng Binh), MO BUc, Nghia Thang (Qu0 ng Ngai), HOi Van (Binh
PO nh), TO Béng, Danh Thi nh (Khanh hoa). Mi sulli c6 khi nang siin xult t0 20 d0n 50 MW.
Vit Nam chi a chu trl ng vao ngul n dill n nay.

Dil n séng bil n.
Pay cé thd la mit tilm nang dii dao cla VN trong t00ng lai (Tén Thit Trinh 15).
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GiOm sO ding nhién lilu dOt chay trong tidu cdng nghl va gia cl. Xang, diu I0 a, than da, than
cli, cOi, trotrlu, mOc cla v.v. thi0ng di0c dung d0 dit 106 thD céng (16 banh, 16 gl ch, 10 véi,
v.v.) hay nlu bl p. C6 thd thay thO bl ng khi-sinh-h0 ¢, khi thOp t0 mO dOu, va didn mOt khi cac
cong nght sOn xultdidn sOch vOigiard. Viot Nam dang phat tril n nén xay clt nhilu nha cl a.
Vil ¢ sl ding than x0 cOa cac nha may-dil n-chi y-than, hil n nay cé khol'ng 10 trilu t0n than x0O
phU thii 10 thién 0 nha may PhO LOi, a0 sOn xult g0 ch maoi sinh (Tén ThOt Trinh 15) ctng la mOt
cach giliquydttlt dip. Trong nha, tilt kil m dil n b0 ng xO di ng den huynh quang (compact
fluorescent) (mOt watt cho 75 lumens) thay thD den bong cé gidy chay sang (Incandescent light)
(mOt watt chO cho 15 lumens).

GiOm khi thDit0 xe ding cO (xe chuyln vO n hang hod, xe hili nha, xe gl n may, v.v.).
Xang-sinh-hi ¢ (bio-fuel)- hO'p chOt rd0u cln (ethanol) vOixang - da dilc sl ding t0 hang thlp
nién nay 0 Au Chau d0 chdy ding ¢l 10n va xe bus. Khi-hoa-I0 ng (Liquidified petroleum gas,
LPG), la mOt hOp chOt khi propane va butane dilc ép dili ap sult cao thanh I0ng, la khi phl
th0i0 cac giing diu va nhamay I0c diu tri0c day. Cong ty ddu BP siin xult 6.4 trilu LPG nam
2001. LPG di0c dung cho gia cl, néng nghilp (sOCi0m nha kil ng trong mua déng) va chly xe
hii. ThO gidi hidn t0i cé khollng 9 trilu xe hdi chly LPG, riéng Uc da c6 nla trilu xe hi chly
bl ng LPG (khollng 5% tlng sl xe hili cia Uc). B0 khuyl n khich gil m khi thii t0 xe hOi nha,
chanh ph0 Anh danh thull nh0 trén LPG (nén gid LPG chi bl ng nUa gid xang théng thi 0 ng),
cung clp ngan khon viil0i nh0 d0 d0i ding cO t0 xang th00ng sang LPG, va danh thul I0u
thdng (road tax) rit n0ng cho xe hili nha c¢6 ding cl 10n chly xang théng thi [ ng.

Vit Nam vii phong phu diiu m0 cling nén theo da phat triln nay di siin xult LPG mOt khi nha
may I0 c diu Dung Qult hoan thanh. VN hiln nay c6 trén 30 trilu xe giln ding c (Honda), t0 o
6 nhil m, gay nhilu tai n0n (7,000 ngl0i chOt trong 6 thang dllu nam 2007). COn phdi chuydn
hi0Ong t0 t0 sang I0u théng cong cl ng (dung xe bus), gilm I0n sO 100ng honda 10u théng. Bin
phap hOu hilu nhOt dl gidm sO 100ng xe honda I0u théng la danh thul thOt ndng mOt 10 n khi
mua xe mii, ding thdi cOi thidn phO0ng tidn [0u théng cong cng r0 va tidn I0i cho ngl Ui dan.
SO ding diln mOttrdi d0 chOy xe hii la trong tOm tay cOa thi p nién t0i.

Trlng cay céng nghill p da nién va cay ring. MOt cay trung binh (vai ba mét) mii nam 10y thOt
sO t0 khi quydn kholng 30 kg khi CO2 (sau khi trl phO'n hé hi p thOi vao khi quydn), con miOt
cay lin co6 thd [0y t0 300 d0n 400 kg/nam. MOt ha tring Iba 3 vl/nam mOi nam I0y khoO ng 4.8
tOn CO2 t0 khi quydn di t0o thanh chit khé (lda va rim rd), nhing rim va gio chly vao
day-chuyl n-thl c-ph0'm, nén sO I00ng khi nay di0c thdi I0i vao khéng khi sau dé. Chi c6 nhilng
thOc vt da nién, sing t0 chic nam tr 1én, mOitOn tr0 d00c C dilidOng rdn va bl n vl ng trong
than va rl.
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Vidt Nam hil'n cé kholl ng 583.6 tril u m3 (tai lil u nam 1995) gO trén cay s ng trong rl ng, va
hang nam céy rll ng sinh tr0 0 ng thém khol ng 1.5% qua I0 ¢ hoa, t0 ¢ khol ng 8.8 tridu m3
gd/nam. CO trung binh 1 m3 gl ning 0.5t (chd ng hin théng 0.53 t/ m3), thi hang nam ring VN
rut t0 khi quydn kholng 3.4 trifu tOn CO2 d0 bil n thanh g0 (ddng C b0 n ving). Hiln tli, 5 nha
may nhilt-di0 n-dlt-than I0n c0a VN, cé t0ng cOng céng sult 1,500 MW, thOi hii it nh0t 9 trifu
t0n CO2/nam vao khi quyln. Nhi vy ring (khoUng 5 trilu ha rl ng kha t0t), cay cong nghilp
(khol ng 250,000 ha cao su) va nhillu lo0i cay khac chd mdi hdp th0 kholO ng 40-50%% sO 100ng
khi CO2 sa thli bdi 5 nha may nhilt dil n nay ma thoi. Cling nén nhU rl ng, hang nam VN pha

r0 ng kholl ng t0 100,000 t0i 200,000 ha trong thl p nién 70s va 80s dU canh tac n6ng nghil p,
xult khOu g0 va sOn xult than, cli. Riéng phin than cli, hang nam VN [0y 10 ring 12.4 trilu tOn
clidung di dit bOp va lo than, 16 gich (Truong & Cu, 2004). VN vi vy cOn phUi c6 chiUng
trinh trdng nhil u cay da nién céng nghil p sUng lau nhi cao su, dia, dia dlu, v.v. va cay ring
h'n nla, ngoai vilc bl o di0ng rdng hiln tdi. it nhOt, trdng I0i r0ng 1én 20 tril u ha c0 a thii
1940s, tang didn tich cao su l1én 1 trilu ha (Tén Thit Trinh 16), gia tang diln tich trfing dla, dla
diu, cha la, va cay da nién tri0 ng th0 khac mOi dl khO nang hip th CO2 t0 cac nha may

nhil t-dil n-ch0 y-than.

BO o v mai tri0ng bil n.

Bil'n hO p thO nhidu CO2 cho phiéu sinh thOc viit vatlo I0c hoa. MOc dlu t0ng sO 100ng sinh thQ
(biomass) trong dli di 0 ng chl b0 ng 0.05% trén dit liln, nhing d0i di0ng hOp thD C cing giin
bing thOc vOttrén dit liln, trung binh mOi nam dli d0Ong hip thD thOt sO di0c 48.5x 103 trilu
tOn Carbon (sau khi trl phiin hé hi'p), vathdc vt trén dit lidn toan clu hip thd 56.4 x 103 trilu
t0n Carbon (sau khi trl phi n hé hO p) (Falkowski et al., 1998). Hil n t0i dang c6 nhillu nghién
clu dl giatang sl 100ng C hip thD bdi vi sinh vt trong N0 ¢ biln, nhi vilc bén st (Fe) lam gia
tang sO 100 ng phiéu sinh thc vt va ¢l dinh C, nhing chla bilt r0 rang hlu qul cla vilc bén
chOt st vao n0c biln vao cac dla hdt méi trl0ng khac. Trong khi chl doi, ViDt Nam rang bl o
v méi tr10ng bidn khéng bl 6 nhilm dl cac sinh vt trong biln nl'y nd va sinh holt binh

th0 0 ng, ctng la mOt phln déng gop vao gidm hil u 0 ng hdm nong toan clu. Rong biln cling 1a
mOt ngul n xang-sinh-h0 ¢ va khi-sinh-h ¢ quan tring 0 nO0c ta.

Bil n phap gido diic. Va hiin hit, giao dic la quan trllng nhit. Ngay bay gil, trl em phiidilc
giao dic ngay t0 tiDu hOc dl co “chdt xam” vO khoa hUc kO thult, va y thi ¢ “xanh” (green) vl
bl o vl mi tri0ng.

Tém I0i, ViDt Nam cOn phii cé nhiing kU holU ch phat tril n kinh t0, gido dic, vi tOm nhin xa,
thOy ring, d0 di dung vOi khuynh hO0ng khoa hic va kinh t0 cOa thdi doi.

COmt0: Giao s Tén Thit Trinh va Gido SU Thai Cong TOng xem b0 n thl o va gop y cli thiln
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bai nay.
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