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TOM TAT

Hién tugng phat thai khi nha kinh tir tram tich cac thiy vuc chiu dnh hudng ctia dap chan va ho
chta da dugc ghi nhan trén thé gidi. Viét Nam la quéc gia o rat nhiéu dap chan; tuy nhién, nghién
cdu khi nha kinh phat thai & cac thly vuc dang nay van chua dugc quan tam day da. Nghién clu
nay dugc thuc hién véi mau tram tich séng Ba Lai, tinh Bén Tre vao mua mua nam 2019. Muc tiéu
clia nghién cdu la (i) phan tich ham lugng khi methane trong tram tich séng, (ii) phan tich méi lién
hé gilra ham lugng khi methane mét s6 tinh chat mai trudng tram tich, (i) so sanh ham lugng khi
methane & tram tich séng Ba Lai v&i cac thly vuc co dap chan khac trén thé gidi. Két qua nghién
clu cho thay ham lugng khi methane (ppm) trong tram tich kha cao tir 117 4 2,01 dén 8,073 £
251,57. Khu vuc trong dap phat thai nhiéu khi nha kinh hon ngoai dap. Théng sé pH trong tram tich
c6 tuong quan nghich véi ham lugng khi methane trong tram tich (r=-0,83, p = 0,0001). Két qua
thu dugc tir nghién cliu budc dau cung cdp nhiing thong tin khoa hoc vé ham lugng khi methane
hinh thanh trong diéu kién dap chdn nham danh gia tdc dong tiém an lau dai ctia dap Ba Lai dén

phat thai khi nha kinh.

Tur khoa: Bién ddi khi hau, Dong bang séng Cliu Long, khi nha kinh, tram tich, téc dong clia dap

MG PAU

Khi methane (CHy) 13 san phdm cudi cung cta qué
trinh phan huy ky khi cac chét hitu co trong cac trim
tich!. théng qua qua trinh methane héa nh& hoat
dong ctia nhém vi sinh vét c6 tén 1a Achaea’. Quéi
trinh methane héa dién ra da dang trong cdc moi
trudng séng ky khi, vi du nhu nudc bién, nudc ngot,
dam ldy, dat ngap nudc.

Trong dit ngap nudc, cic bot khi CHy c6 thé hinh
thanh néu lugng CHy ¢6 nhiéu hon lugng hoa tan t8i
da ctia khi nay trong nudc. Khi cac bot khi CHy dugc
hinh thanh trong tram tich va dugc gitt gitia cac 16p
trdm tich. Khi yéu t6 moi truong thay déi hoac hoat
dong clia con ngudi c¢6 thé lam chung thodt khoi trim
tich. O vung nhiét d6i, qua trinh phéan haty hop chat
hiiu co chia cacbon trong cic thity vuc, hé chia dién
ra nhanh hon so viing 6n déi vi nén nhiét hang nim
cao, do vay ham lugng CHy & cac ho chiia ving nhiét
d6i cao hon viing 6n d6i°. Trong méi trudng dat ngap
nudce & diéu kién ti dong, khi nay chiém t6i 79% khi
phat thai®>.

Thuc té, lugng phét thai khi CHy toan cau thdp hon
nhiéu so v6i phat thai khi cacbonic (CO;,) nhung CHy
c6 kha nang gay hiéu ting nha kinh gp 20 14n CO, °.
Mot s6 nguon phat thai chinh cta khi CHy nhu nong

nghiép, xt ly chat thai, d6t nhién liéu, va dap chin-
hé chiia (PCHC)’. Vao ddu nhiing nam 1990, cic
DCHC da dugc phat hién la noi phat thai khi nha
kinh (KNK) tiém ning 89 Tac gia Louis va cong su
ndm 2000 udc tinh tong sd khi CHy phat thai tit cac
DCHC khoéng 70 triéu tdin/nim?>. Trong khi, Bar-
ros va cong sy nim 2011 cho ring DPCHC chi phét
thai CHy khoang 4 triéu tdn/nam '°. Gan day, nghién
ctiu ctia Deemer va cdng sy ndm 2016 udc tinh tOng
s6 khi CH4 phat thai tit cic PCHC khoang 13,3 triéu
tdn/nim'!. Do s6 lugng DCHC la rit 16n, hon nita
diéu kién va déc diém tu nhién ctia ching khéc nhau,
dan dén sy khong chic chdn trong viéc dinh lugng
KNK phat thai tu cac ho chta'?. Cho nén, hién
nay con rat thiéu thong tin vé phat thai KNK tii cac
DCHC, dic biét la viing nhiét d6i, noi c6 téc d6 phan
huy hitu co cao.

Song Ba Laila nhanh ré ctia song Tién (thudc hé thong
song Mékong), day la mot trong nhiing con séng 16n
ctia tinh Bén Tre. Séng cé vai trd quan trong trong
phat trién kinh t&-xa hoi, cung cip nudc cho sdn xuit
nodng nghiép va sinh hoat ctia tinh Bén Tre, gbp vai tro
quan trong viéc diéu hoa, va cai thién khi hau trong
viing!3. Hé théng song Ba Lai c6 cong dap Ba Lai
ngan dong chinh, chéng xdm nhap man, bo vé viing
dat phén trung va thugng nguén khong bi mén hoa

Trich dan bai bao nay: Hoai P N, Thai T T, Yén N T M, Péng N V, Huynh N T, Thay T K, Tran T, Veettil B K,
Quang N X, Huyén P T T. Khi methane tif tram tich séng chiu anh huéng ctia dap chén: Nghién ciu
dién hinh séng Ba Lai, tinh Bén Tre. Sci. Tech. Dev. J. - Nat. Sci.; 6(1):1766-1774.
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do triéu cuong. Mat khac, dap Ba Lai la m¢t dap l6n
chédn dong chinh ctia séng thudc Pong bing song Ctiu
Long, tao nén ho chda tich lay lugng 16n vét chit hiu
o, hinh thanh mot bé chua phét thai khi CHy 16n
ctia Dong bang séng Ctiu Long. Do véy, ho chia ti
dap Ba Lai 1a d6i tugng rét thich hgp d€ nghién ctu
luong phét thai khi CHy tli tram tich thuy vuc chiu
anh hudng ctia dap chan.

T céc vin d€ trén, nghién ctiu dugc thuc hién véi
muc tiéu (i) phan tich ham lugng khi CHy4 phat ra
trong tram tich song, (ii) phan tich mo6i lién hé gitia
phat thai khi CHy va cac diéu kién moi trudng song
Ba Lai, (iii) so sinh lugng phat thai khi CHy & trdm
tich song Ba Lai v6i cdc thay vic c6 ddp chan khac
trén thé gigi. Viéc nghién ctiu vé dinh Iugng phat thai
KNK trong trdm tich thuy vuc chiu anh hudng cta
DCHC ¢6 y nghia khoa hoc va thuc tién cao trong viéc
quan ly, vin hanh, va quy hoach s6 lugng 16n PCHC
& Viét Nam.

VAT LIEU VA PHUONG PHAP

Khu vuc va thoi gian khao sat

Nghién cttu tién hanh do dac va thu mau trim tich tai
16 vi tri & vung triéu ctia song Ba Lai, tinh Bén Tre
theo thi tu ti ctia bién lén thugng ngudn, ky hiéu tu
G1 dén G16 (Hinh 1, Bang 1). Nghién ctiu dugc thuc
hién trong thang 10/2019, tucng ing v6i mua mua &

mién Nam Viét Nam.

Phuong phap nghién citu khi methane va
cac yéu té mai trudéng tram tich séng Ba Lai

Cac thong s6 co ban cla trdm tich nhu thé oxy
hoéa khtt (ORP, Oxidation-Reduction Potential, mV),
nhiét d6 (°C), va pH dugc khao sat tai hién truong.
Khi CH4 dugc thu trong trdm tich & d6 sdu 10cm
béng 6ng core thép, mau dugc gitt nguyén khong xédo
tron cdu tric mau; sau do st dung éng xilanh nhya
(12ml/cc) chuyén lugng mau bun ddy vao dng vial
thiy tinh (40ml) c6 chita 5 ml dung dich NaOH 0,1M;
tién hanh d4y kin ndp septa ctia dng vial, 1ac déu mau
dé cho dung dich NaOH phan tan déu trong 16p bun.
Phén tich ham lugng khi CH4 (ppm) trong mau trim
tich tai hong thi nghiém Hod phan tich, Trudng Pai
hoc Khoa hoc Tu nhién, Dai hoc Quéc gia TPHCM.
Mau tram tich dugc ra dong trong t mét ¢ nhiét do
16°C. Hut tryc tiép mot thé tich khi chinh xdc (50u1)
trong 6ng vial thiy tinh, phén tich bdng phuong phap
GC-FID (Gas Chromatography - Flame Ionization
Detector) 4.
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Phuong phap xu ly sé liéu

S6 liéu dugc xu 1y va tryc quan héa bang phdn mém
Microsoft Excel 2019. Phén tich Shapiro-Wilk va Lev-
ene’s dung d€ kiém tra phan phéi chuén (normal dis-
tributions) va tinh déng nhat trong phuong sai (ho-
mogeneity of variances) (p > 0.05). Moi lién hé gitia
CHy4 va cac thong s6 moi trudng tram tich dugc phan
tich béng tuong quan Pearson. Phuong trinh héi quy
dugc thiét1ap dé mo td mdbilién hé gittakhi CHy (bién
phu thudc) va cac thong s6 moi trudng (cic bién doc
lap) nhu ORP, nhiét d, va pH. Lua chon m6 hinh
theo 2 tiéu chi (i) gi4 tri R? cao nhdt va (i) md hinh
)1, Céc phan tich
dugc thyc hién bing phan mém Statgraphics Centu-
rion 18 ver. 18.1.12.

KET QUA VA THAO LUAN

Pic diém méi trudng va ham lugng khi
methane trong tram tich séng Ba Lai

c6 y nghia thong ké (p-model < 0,05

Két qua phén tich cho thdy ORP (mV) trong trdm tich
dao dong tii -419,9 (G4) dén -152,0 mV (G12), pH tu
6,34 (G4) dén 7,42 (G2). Chi s6 ORP va pH c6 xu
hudng bién déi ngugc nhau gitta trong va ngoai dép.
Ngoai dap c6 ORP thdp nhung pH cao (pH > 7), trong
dép ngugclai, c6 ORP cao nhung pH thip (hau hét cac
vi tri thé hién tinh acid nhe, pH < 7). Tuy nhién, vi tri
ngay dap Ba Lai phia thugng ngudn (G4) ghi nhén gia
tri ORP va pH thdp nhét. Ngoai ra, mét s6 vi tri bén
trong d4p nhu G7, G12, G14 va G16 déu ghi nhén gia
tri pH rét thdp, tuong ting dat 6,49; 6,47; 6,52, va 6,79
(Hinh 2A, C). Nhiét d6 khong cé su bién dong lén
gilia cac vi tri khao sat, dao dong tii 29,1 (G11) dén
32,1 °C (G3) (Hinh 2B).

Ham lugng khi CHy trong tram tich tai vi tri G4 cao
vugt trdi so véi cac vi tri khac, dat dén 8.073 ppm.
Ngoai ra, m¢t s0 vi tri trong dap Ba Lai nhu G6,
G12, G14, G16 cing ghi nh&n ham lugng khi kha cao,
tuong ting dat 4.498; 6,472; 5,235 va 3,911 ppm. Nhin
chung, cac vi tri ngoai dép c6 ham lugng khi thdp hon
trong dap, vi tri ngay dap Ba Lai (G4) can phai dac biét
luu y vi ham lugng khi CHy tich liy trong trdm tich
khé cao (Hinh 2D). Diéu nay c6 thé giai thich vi vi tri
nay la noi tap trung va tich liy lugng 16n chét hitu co
ctia cd dong song (ddc biét 1a thuc vat dang phéan hiy)
nén ham lugng khi trong tram tich cao hon céc vi tri
con lai (Hinh 3).

Mdi lién hé giita ham lugng khi methane va
cac dac diém moi trudng tram tich

Két qua phan tich tuong quan Pearson (n = 16) gilia
ham lugng khi CHy va cdc dic diém moi trudng tram
tich séng Ba Lai cho thdy pH c6 tuong quan nghich
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Hinh 1: Ban d6 vi tri thu mau trén séng Ba Lai, tinh Bén Tre

Bang 1: Toa do cac vi tri thu mau trén séng Ba Lai

KHM Toa d6 KHM Toa do
Vido Kinh d6 Vido Kinh d¢

Gl 10°02°29.1”N 106°40°49.4’E G9 10°16°40.5"N 106°24’44.2”E
G2 10°06°12.7°N 106°40°24.7’E G10 10°17°19.8°N 106°23’13.4’E
G3 10°08°32.5"N 106°37°52.0’E Gl11 10°17°37.8”N 106°21°22.2”E
G4 10°08°32.8”N 106°37’51.5”E G12 10°18°18.9’N 106°19’44.7’E
G5 10°10°17.7°N 106°36’48.6’E G13 10°18°12.7°N 106°17°20.0’E
G6 10°13°01.3”N 106°31’18.3”E G4 10°18°00.4°N 106°15°27.6’E
G7 10°15°42.8”N 106°26’45.8’E G15 10°17°30.5"N 106°12°40.8’E
G8 10°16’01.3"N 106°26°'12.6"E G16 10°17°59.7’N 106°11°28.6’E

y nghia thong ké véi ham lugng khi CHy (r = -0,83,
p-value = 0,0001). Chiing td, pH va CH4 c6 mdi quan
hé kha chit ché, cu thékhi d¢ pH gidm thi ham lugng
khi CHy4 trong tram tich ting.

Mit khac, pH va CHy ¢6 méi lién hé tuong quan
thong qua phuong trinh héi quy dang Reciprocal-X
model: CHy = -38,589,6 + 286,626/pH. Mo hinh giai
thich dugc 71,12% phuong sai ciia CHy (R2=71,12%),
p-value ctia mé hinh 1a 0,0001 (<0,05), chiing t6 mé
hinh ¢6 y nghia théng ké & d¢ tin cay 95% (Sum

of Squares = 5,06E7; Mean absolute error = 897,35).
Lugc d6 minh hoa mo hinh héi quy gitta CH4 va pH
dugc thé hién trong Hinh 4.

Céc nghién ctu trén thé gidi chi ra cdc yéu t6 moi
truong trdm tich anh hudng dén viéc phat thai khi
nha kinh nhu: lugng chét hitu co tich liy trong tram
tich 117 diéu kién thity ché'®1°, nhiét d62° va anh
huéng clia cac tac nhan sinh hoc??2, Trong d6, pH
dugc xem nhu yéu t6 quan trong, chi phdi dén qud
trinh phén hty vét chit, tao khi CHy. Thuc chit,
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Hinh 2: Dac diém méi trudng va ham lugng methane trong tram tich séng Ba Lai. (A) ORP, (B) nhiét do, (C) pH, (D)

CHy

pH dong vai tro quan trong bdi chinh pH anh hudng
rdt manh dén nhom vi sinh vét phin hty chit hiu
co tao CHy (methane-oxidizing bacteria, MOB) 23,24
Nhém nghién ctiu ctia Gubry-Rangin va cong su nam
2011 da khing dinh pH chi phéi dén phan bé va céc
hoat dong sinh héa cia nhém MOB manh hon cic
yéu t6 moi trudng khac?®. Diéu nay tiép tuc dugc
khing dinh qua nghién cu ctia tac gid Aigle va cong
sy nam 20192°. Nghién ctiu cho thiy nhém gamma-
MOB chiém uu thé & thay vyc c6 pH trung tinh-
kiém27~%%, trong khi nhém alpha-MOB lai xuét hién
nhiéu & thay vuc c¢6 pH acid?’3%-3%. Tic gid Zhao
va cdng su ndm 2020 ghi nhan nhém Methylocystis
(thu¢c alpha-MOB) thudng uu thé trong tram tich c6
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pH thép (5,44 - 6,10), trong khi nhom Methylobac-
ter hodc Methylosarcina (gamma MOB) uu thé & moéi
truong c6 pH cao (7,02-8,02) 34,

Qua trinh phan htty chat hitu co tao CHy thudng xay
ra & day pH tii 6 - 8, néu pH < 5,5 qud trinh nay c6
thé bi tc ché* . Nhin chung, pH & mc trung tinh,
qua trinh phan hty dién ra manh mé hon so véi moi
trudng acid **37. Gia tri pH trong tram tich séng Ba
Lai tti acid nhe dén trung tinh, diy la moéi truong
thuén lgi cho qud trinh phén hty hgp chit hitu co tao
CHy. O mét s6 vi tri nhu G4, G12, G14, G16 ¢6 pH
thap nhung ham lugng khi CHy cao, diéu nay dugc
gidi thich 1a nhiing vi tri nay c6 tich lay hiiu co dat
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Hinh 4: M6 hinh héi quy gitta CH4 va pH véi khoang tin cay 95%

muc cao nén qud trinh phan htty tao khi dién ra manh
mé. Qua trinh nay dién ra v6i mtic 6 cao sé lam giam
pH trong trim tich*® nén pH tai day bi gidm xuéng
muc acid nhe.

So sanh ham lugng khi methane & tram tich
séng Ba Lai véi cac thay vuc ¢6 dap chan
khac trén thé gidi

Hién nay trén thé gi6i c6 rat nhi€u nghién ctu dinh
lugng phat thai khi CHy ti PCHC, tuy nhién phan

16n cac nghién ctiu ndi trén dugc thuc hién 6 ho chia
tu dap thay dién, rét it nghién ctiu cho ho dap thuy
lgi. Cho nén, viéc so sanh ham lugng khi CHy & tram
tich séng Ba Lai véi cac thiy vuc ndi trén 1a rat kho
khan. Tuy nhién, xét vé phat thai khi CH4 ndi chung
thi song Ba Lai phat thai nhiéu hon & hé Funil, Santo
Antdnio, va Trés Marias & Brazil **; tuy nhién, mot s6
h6 & Phan Lan ghi nhén phét thai khi CHy tif trim
tich cao hon séng Ba Lai* (Bang 2).
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Bang 2: So sanh lugng phat thai khi CH, (ppm) trong tram tich séng Ba Lai véi cac thay vuc cé dap chén khac

trén thé gidi
Thity vifc Ham lugng CH4 bic diém Tham khao
Song Ba Lai 117 - 8.073 Ho dap thay lgi Nghién ctiu nay
Ho Funil, Brazil 1,58 - 21,93 Ho dap thuy dién 9
Ho Santo Antonio, Brazil 1,52 - 6.353 HO6 dép thuy dién
HO Trés Marias, Brazil 1,21 - 6,80 Ho dap thuy dién
Mbt s6 hé & Phan Lan 17 - 51.000 Hb dap thay dién &2

Van dé hinh thanh khi methane trong diéu
kién ho chua

Viét Nam la qudc gia c6 rat nhiéu DCHC phuc vu hai
muc dich chinh 1 thiy dién va thay lgi. Tl ndm 1945
- 2015, & Viét Nam c6 6.886 ho dap 16n nho*!. Theo
thong ké méi nhat tii Chuong trinh hanh dong thich
ung vé6i Bién d6i khi hiu nganh néng nghiép va phit
trién nong thon thi ca nude c6 8,521 dap dang, bao
gbm: 35 dap cao 16n hon 50m (32 thay dién, 3 thuy
lgi), 605 cong trinh ti 15m - 50m (54 thuy dién, 441
thay 1oi) va trén 6.000 d4p cao dudi 15 m. Theo s6 liéu
ti Hiép hoi dap 1én Quoc té thi Viét Nam c6 s6 lugng
dap 16n (>15m) xép thi 50 trong tdng sd 95 qudc gia
thanh vién *2.

b6i v6i khu vic Bong bing song Ctiu Long, cic hd
dap cha yéu phuc vu cho viéc tudi tiéu, ngin man,
phuc vu sinh hoat, diéu tiét la. Do dic diém vé dia
hinh nén viing déng bang song Ctiu Long khong c6
dap phuc vu cho muc dich thiy dién. Theo Quy hoach
tong thé thuy 1¢i dong bing song Ctiu Long trong diéu
kién bién d6i khi hau, nudc bién dang ctia Thu tuéng
Chinh pht thi toan vung hién c6 trén 80 cng rong
trén 5 m (16n nhdt 13 c6ng - d4p Lang Thé 100 m va
cOng - dap Ba Lai 84 m), trén 800 c6ng rong 2-4 m va
hang van cdng, bong nhd, trén 1.000 tram bom dién
16n va vita, hang van mdy bom nho dé chu dong tudi
tiéu. V6is6 lugng kha I6n & trén, nguy co phat thai khi
nha kinh tii cdc PCHC nay la rdt hién hiiu. Nghién
ctiu nay budc ddu ghi nhén lugng phat thai khi CHy
ti trdm tich song Ba Lai, 1a thay vuc dién hinh dang
chiu anh hudng ctia dap chan & Déng bang song Ctiu
Long ndi riéng va Viét Nam noéi chung.

KET LUAN

Nghién ctiu cung cdp nhiing thong tin d4u tién vé phat
thai khi CHy, géy hiéu (ing nha kinh ti trdm tich thay
vuic chiu anh hudng ctia dap trong diéu kién cu thé ctia
Viét Nam. Két qua cho thdy trong diéu kién tram tich
bi ti dong sé tiém tang kha ning phat thai cao khi
CHy4 vao moi trudng. Thong sé pH trong trdm tich
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tuong quan nghich v6i ham lugng khi CH, phat thai.
Nghién ctiu trong tuong lai can lam ré6 mot s6 van dé
saw: (i) hién trang phat thai cic loai khi nha kinh tu
cdc thuy vic ¢6 ddp chin 6 Viét Nam, (ii) cic yéu t6
mdi trudng chi phéi qua trinh phat thai nay, (iii) cach
thiic CHy phiét thai vao moéi truong, (iv) anh hudng
ctia phat thai khi nha kinh 1én sinh vét, nhat 1a thay
sinh vat. Giai dap dugc nhiing van dé trén gép phin
quan ly va st dung bén viing DPCHC & Viét Nam.

LO1 CAM ON

Nghién ctiu nay dugc tai trg bdi Quy Phat trién khoa
hoc va cong nghé Qudc gia (NAFOSTED) trong dé tai
ma s 106.06-2019.51

DANH MUC TU VIET TAT

CHy. Khi methane (Methane)

DCHC: bap chan-ho chta

CO». Khi cacbonic (Carbon dioxide)

MOB: Vi khuin oxy hoéa methane (Methane-
Oxidizing Bacteria)

KNK: Khi nha kinh

ORP: Thé oxy héa khii (Oxidation-Reduction Poten-
tial)

XUNG POT LOI iCH

Céc tac gid cam doan rang ho khong c6 xung dot lgi
ich.

PONG GOP TAC GIA

Su dong gop clia tdt ca tac gid 1a binh déng trong viéc
lya chon dii liéu, phén tich két qua va viét ban thao.
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ABSTRACT

The phenomenon of greenhouse gas emissions from sediments of water bodies with dams and
reservoirs has been recorded from many parts of the world. Even though Vietnam is a country
with having many dams and reservoirs, this issue has not been fully studied, despite the fact that
greenhouse emissions are potentially dangerous to the environment and ecosystems. This study
analyzed sediment samples from Ba Lai River in Ben Tre province during the rainy season of 2019.
The objectives of the present study are: (i) analyzing methane content emitted from river sedi-
ments, (i) analyzing the relationship between methane content and Ba Lai River environmental
parameters, (iii) comparing methane content in the Ba Lai River sediments with other dammed
waters in the world. The results of the present study showed that the amount of methane (ppm)
emissions is quite high, which varied from 117 4 2.01 to 8073 + 251.57. The sampling stations in
the upstream of the dam showed higher emission of greenhouse gases than the stations located in
the downstream. The pH of the sediments was negatively correlated with the emitted CHy content
(r=-0.83, p-value = 0.0001). The results obtained from the present study provided the first scientific
information on the methane content formed in the dam conditions in order to assess the potential
long-term impacts of the Ba Lai dam on greenhouse gas emissions.
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