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PENKHANANG PHAT THAIKHICH, VACO, TU VATLIEU HUU COTRONG DAT
D4 Duy Phai', Stephen Boult®

TOM TAT

Vit liéu hitu co trong dat (than bun) ¢ ham lugng cac bon hitu co 58% duoc sir dung dé nghién ciru trong didu
kién phong thi nghiém vé anh hudng cua nhiét do, didu kién hao khi va yém khi dén kha ning phat thai khi CH,
va CO,. Két qua thi nghiém cho thdy, su thay d6i nhiét do, ndng d6 6xy di anh hudng truc tiép dén luong khi CH,
va CO, phat thai. Trong diéu kién yém khi & nhiét &6 10°C luong khi CH, phét thai 46,11 + 1,47 mMol/tin/ngay va
CO, phat thai 45,56 + 10,19 mMol/tin/ngay. Giit nguyén diéu kién yém khi nhung tang nhiét d thém 5°C (tir 10°C
1én 15°C), tbc do phat thai khi CH, tang nhanh hon so véi CO,, luong khi phét thai tuong tmg CH, (77,69 mMol/
tan/ngay) va CO ,(62,16 mMol/tan/ngay) Chuyén tir méi truong yém khi sang méi trudng hao khi va ting nhiét do
thém 5°C (tur 10°C 1én 15°C) khong phat hién khi CH, phat thai, trong khi d6 lugng khi CO, phat thai tang lén gip
9 lan dat 404,41 mMol/tan/ngay Chuyén tir méi truong yem khi sang mo6i truong hdo khi, tang nhiét d§ thém 5°C
(tir 10°C 1én 15°C) va cho dt than bun bdo hoa nudc ciing van khong phat hién khi CH, phat thai nhung luong khi
CO, phat thai tang 1én gép 172 lan dat 7841,85 mMol/tan/ngay.

Tirkhéa: Dt than bun, nhi¢tdd, moi truong yém khi, méi truong hao khi, phat thai khi CH,, phat thai khi CO,
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I. PAT VANDE

Céc bon (C) 1a nguyén t6 pho bién thir 4 trong
vii try vé khdi lugng sau hydro, heli va oxy. Thong
qua vong tuan hoan C trong tu nhién ma C c6 mit
trong gan 10 triéu hop chét hoa hoc khac nhau.
C dong mot vai trd quan trong trong viéc duy tri
nhiét do trén bé mat trai dat khoang 15°C thong qua
cac khi nha kinh nhu: CH, va CO,, con néu khong
c6 cac khi nha kinh nay thi nhiét do trén bé mat trai
dat s& 1a —18°C (Mitchell, 1989). Chinh vi vay C la
thanh phan thiét yéu cho moi su séng va khong co
C thi sy séng ctia chung ta khong thé ton tai. Hé sinh
thai cdy trong can c6 chira khoang 2.200 Pg cac bon
(IPCC, 1990). Ngudn cung cip cac bon hitu co cho
hé sinh thai nay chu yéu Ia tir sinh khéi thyc vat, xac
dong vat va vi sinh vat. Dét 1a noi luu trit C hitu co
nhiéu nhét, thong thudng hiru co dat (SOM) c6 ham
luong C hitu co tir 12 - 20% dugc phan bd cha yéu
& do sau tang dat 0 - 80 cm (Chadwick and Graham,
1999), trong khi d6 ham lugng C hitu co trong dat
than bun chura t6i 60% (Baldock and Nelson, 1999).
bat than bun la vat liéu giau C hitu co, va 1A nguon
vat liéu quan trong tham gia chu trinh C. Theo céac
kich ban du bao vé bién d6i khi hau gan day nhét cho
biét nhiét do toan cau sé& tang 1én khoang 3,5 - 5°C &
cudi thé ky nay (Hulme et al., 2002). Cting v&i nhiét
do giatang la cac hién tuong thoi tiét cuc doan nhu
han han (dat bi kho kiét), mua nhiéu (dat bi bdo hoa
nudce) va muc nude ngam thay d6i dan dén thay doi
ndng d6 6xy (diéu kién hao khi va yém khi) trong
dét xdy ra & cac tiéu ving khi hau khac nhau. Vatliéu
hitu co trong dét 1a ddi tuong bi tac dong truc tiép
boi cac hién twong ndy. Cac ving dit c6 ham lugng
C hitu co cao c6 thé gia tang phat thai khi nha kinh
lam cho moi truong tré 1én ndéng va ngdt ngat hon,
trong khi d6 cac ving dat c6 ham lugng C hitu co
thap c6 thé lam cho dat bi thoai hoa nhanh chong
do ham luong C hitu co bi suy giam nhanh chong.
Dé c6 nhitng co so khoa hoc vé phat thai khi CH, va
sz tr vatliéu hitu co trong datdo tac dong cua bi‘én
do1 khi hau. Nghién ctru nay dugc thyc hién nham
xac dinh anh huong cta nhiét do, diéu kién héao khi
va yém khi dén kha niang phat thai khi CH, vaCO,
tir vat lidu hitu co trong dat & diéu kién phong thi
nghiém (Ex-situ).

II. VATLIEU VAPHUONG PHAPNGHIEN CUU
2.1. Vit liéu nghién ctru

Mau dét than bun c6 ham lugng cac bon hiru
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co tong sb 58% duoc 1ay lap lai 3 lan trong 1 m? &
d0 sau 0 - 50 cm; 50 - 100 cm, 150 - 200 cm béng
1 chiéc khoan chuyén dung (Eijkelkamp Ltd, the
Netherlands). Mau dit nghién ctru dugc 1y tai luu
vuc Crowden Great Brook, Manchester, Vuong
Qudc Anh (Hinh 1A).

2.2. Phwong phap nghién ciru

Thi nghiém ¢ diéu kién yém khi: Liy khoang 0,6
kg mau dat than bun & muc 2.1 cho vao binh hd hap
c6 thé tich 1 lit va dugc dong kin bang nap day, trén
nap day c6 2 van khoa dé do ndng do khi CH,, CO,
va O, (Hinh 1C). Tao mo6i trudong yém khi bén trong
cac binh ho hap bang cach cho khi N, thdi qua 1 van
trén nip binh ho hap vao trong binh va m¢ khoa
van con lai dé day khi O, ra ngoai, qua trinh nay chi
dimg lai khi kiém tra khong con khi O, trong binh
bang may do khi GasClam.

Thi nghiém & diéu kién hao khi: Ly khoang 0,6
kg mAu dét than bun & muyc 2.1 cho vao binh ho hip
c6 thé tich 1 lit va dugce dong kin bang nép day, trén
nap day c6 2 van khoa dé do ndng do khi CH4, CO2
va O, (Hinh 1C). Tao méi truong hao khi bén trong
cac binh ho hap bang cach cho khi O, thdi qua 1 van
trén nap binh hd hip vao trong binh dé duy tri ndng
do khi O, trong binh Iu6n dat 19 - 20%, viéc kiémtra
néng do khi nay dugc thuc hién béng may do khi
GasClam.

Thinghiém & diéu kién hao khi va bio hoa nude:
Str dung 200 g dat than bun & muc 2.1 cho vao binh
OxiTop (WTW Ltd, Germany) (Hinh 1B), sau do
thém 200 ml nudc cit va cho mot diia khudy tir vao
binh dam béao dét than bun trong binh ludn bio hoa
nudc. Tao moi truong hao khi bén trong binh ho
hép bang cach cho khi o, thdi qua 1 van trén binh
ho hap vao trong binh dé duy tri nong d¢ khi O,
trong binh luon dat 19 - 20%, viéc kiém tra néng do
khi nay duogc thyc hién béng may do khi GasClam.
Binh OxiTop sau d6 dugc dat trén mot khay tur dé
tuong tac vdi dlia tur trong binh lam cho dia tu tu
dong khudy dung dich bén trong lién tuc tao diéu
kién téi da cho cac vat liéu hiru co tiép xuc véi 6xy
trong nudc. Cac binh ho hip dit trong ta hap duoc
diéu chinh nhiét d6 ¢ 10°C + 0,1 va 15°C £ 0,1.
Nong do céac khi CO CH va O trong binh ho hap
dugcdoliéntuc bang may GasClam cuacdngty lon
science Ltd, UK (Hinh 1D). Gidi han phat hién cua
bo cam bién tia hong ngoai do cac khi CO,, CH, va
0,120,0001% tinh theo thé tich mau khi trong mdi
lan do.
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Hinh 1. Thiét bi nghién cru anh huong cta nhiét do,
diéu kién hao khi va yém khi dén kha nang phat thai khi CH, va CO,
A: Binh hé hap, khoan chuyén dung va hé khoan. B: Binh hé hap chuyén dung OxiTop trong diéu kién hao khi va
béo hoa nuéc. C: Binh hé hdp hdo khi, yém khi. D: May do tw dong khi CH, CO,va O, .

2.3. Thoi gian va dia diém nghién ctru

Thi nghiém dugc thyc hién tir thang 4 nam 2010
dén thang 4 nim 2012 tai phong thi nghiém dia
hoéa moi truong thudce trudong Pai hoe Manchester,
Vuong qubc Anh, Oxford Road Manchester, M13
9PL, United Kingdom.

III. KET QUA VA THAO LUAN

Két qua nghién ctru anh huéng ctia nhiét do, diéu
kién hao khi va yém khi dén kha ning phat thai khi
CH, va CO, tir vat ligu hitu co trong dit duoc thé
hién trong d6 thi Hinh 2. Trong bai bao nay sir dung
don vi do luong khi phat thai la mol/ton; 1 mol CO,
=44 gvalmol CH,=16g.

Trai qua 309 ngay ho hap trong diéu kién yém khi
6 nhiét do 10°C, luong khi CH, phat thai trong mau
datoting 0- 50 cm1a 14,25+ 0,18 mol/tan, trong khi
d6 luong khi CO, phat thai 1a 14,08 + 1,48 mol/tin
(lugng khi phat thai duoc tinh 1a mol/tin dit than
bun khé). Két qua thi nghiém nay phu hop véi sb
liéu thi nghiém cua Krumholz va cong tac vién
(1995). Lugng khi CH, va CO, phat thai tir mau dét
& tang 0 - 50 cm cao hon so voi ting dat & d6 sau
50-100 cm va 150 - 200 cm (Hinh 2A). Luong khi

CH, va CO, trong miu d4t & ting 0 - 50 cm phét thai
nhiéu hon trong ting dat 50 - 100 cm va 150 - 200
cm 1a do trong tang dét 0 - 50 cm c6 chira nhiéu vét
liéu hiru co con twoi c6 ngudn gde tir r&, than thuc
vat va xac cac loai sinh vat hon & tﬁng dudi sau, do
véy trong diéu kién ho hap cac vat liéu hiru co nay ré
bi phan huy va giai phong ra khi CH, va CO,.

Duy tri méi truong yém khi nhung tang nhiét do
thém 5°C (ttr 10°C 1én 15°C) thi lwong khi CH,, phat
thai ting 1én 25,67 mol/tin, trong khi d6 luong Co,
phat thai ting khong dang ké va chi dat 20,67 mol/tan
(Hinh 2B). Tang nhiét d§ thém 5°C (tu 10°C 1én
15°C) dong thoi ting nong do oxy tir 0% lén téi
20 £ 0,5% (moi trudong hao khi), két qua thi nghiém
cho thay khong phat hién luong khi CH , phat thai,
trong khi d6 lugng khi CO, phét thai tdng 1én gap
9 lan (dat 134 mol/tan) (Hinh 2C). Tang nhiét do
thém 5°C (tir 10°C 1én 15°C), duy tri ndng do oxy
20 £ 0,5% va cho mau dét than bun bio hoa nuéc,
két qua thi nghiém cho thiy ciing khong phat hién
luong khi CH, phat thai nhung luong khi CO, phat
thai ting 1én gap 73 lan (dat 1.237 mol/tdn) méi chi
trong 142 ngay thi nghiém (Hinh 2D).
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Hinh 2. Anh huéng cta nhiét d6, diéu kién hao khi va yém khi dén kha nang
phat thai khi CH, va CO, tir vat li¢u hitu co trong dit & diéu kién phong thi nghiém
A. Trong méi truong yém khi, nhiét d¢ 10°C;; B. Trong méi trieong yém khi, nhiét dp 15°C; C. Trong méi truong hdo
khi, nhiét do 15°C; D. Trong moi truwong hao khi va bao hoa nuée, nhiét do 15°C.

Trong nghién ctru nay, st dung thang nhiét do
ting 5°C dua trén két qua nghién ctru clia cac mod
hinh du bao gan day nhét v& bién d6i khi hau, muc
nhiét d6 tang ddi da vao cudi thé ky nay la 5°C, can
cu vao d6 ma thi nghiém mo phdng su gia tang nhiét
d6 1én 5°C. Khi tang nhiét do thi luong khi CH, va
CO, phét thai déu gia ting. Tuy nhién, ty 1& phét thai
khi CH, cao hon nhiéu so véi CO, la vi trong méi
truong yém khi cac vi sinh vat Methanogens phan
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giai cac vat li¢u hitu co dé tao ra khi CH, hoat dong
manh hon & nhiét d6 > 15°C. Trong diéu kién hao
khi, cac vi sinh vat Methanogens giam hoat dong
phat thai khi CH, hodc néu c6 phat thdi thi luong
khi CH, sinh ra s& bi oxy héa dé tao ra khi CO, theo
phuong trinh phan tmg: CH, + 20, = CO, + 2H,0.
Hién tuong nay cang lam sang to tim quan trongcua
ky thuat tudi nudce xen k€ trong canh tac lia nude cd
tdc dung lam giam luong khi CH, phat thai, l1am loi
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cho moi truong do muc do gay hiéu ung nha kinh
ctia khi CH, cao gap 22 lan khi CO,. Dat than bun
trong diéu kién khong bao hoa nude, cac hat dat két
dinh v6i nhau 1am giam kha nang tiép xtc cua khi
oxy voi cac vat liéu hitu co. Trong diéu kién bio hoa
nudce, cac hat dat bi phan tan tao diéu kién cho céac
phan tr oxy tan trong nudc 6xy hoa cac vat li¢u htru
co dan dén lam gia ting lugng khi CO, phat thai.
Trong canh tac ltia hién nay, viéc chudn bi dat dé cay
hoic gieo xa déu 1am theo phuong phap cho dat bio
hoa nude dé chuyén 16p dat bé mit 0 - 20 cm thanh
dang bun 16ng. Cong doan nay ciing co6 thé lam gia
tang qua trinh oxy hoa cac vatli¢u hiru co ngay trong
giai doan lam dét, va néu qua trinh nay kéo dai c6
thé lam phat thai mot luong dang ké khi nha kinh
ngay trong giai doan lam dit. DPiéu nay c6 thé giai
dap duoc phan nao sy suy giam ham lugng hitu
co trong dét trong 1ua mic du qua mdi vu canh tac
laa mot luong 16n sinh khéi dé lai trén ddngrudng
nhung ham lugng hitu co trong dat trong lta van &
murc rat thap.

IV.KET LUAN

Dat than bun ¢6 ham lugng C 58% duoc ho hap
trong diéu kién yém khi & nhiét d6 10°C, luong khi
nha kinh phat thai CH, (46,11 + 1,47 mMol/tan/
ngay) va CO, (45,56 = 10,19 mMol/tdn/ngay). Van
gifr nguyén moi truong yém khi nhung ting nhiét
d6 thém 5°C (tir 10°C 1én 15°C), téc d6 phat thai
khi CH, tang nhanh hon so v6i CO,, lugng khi phat
thai twong tmg CH, (77,69 mMol/tin/ngay) va CO,
(62,16 mMol/tan/ngay). Chuyén tir moi trudng yém
khi sang moi truong hdo khi va tang nhiét d¢ thém
5°C (tir 10°C 1én 15°C), khong phat hién khi CH,

phat thai, trong khi do luong khi CO, phat thaitang
1én gp 9 1an dat 404,41 mMol/tin/ngay. Chuyén tir
mdi trudng yém khi sang moi truong hao khi, tang
nhiét d¢ thém 5°C va cho dat than bun bao hoa nuée
cling van khong phat hién khi CH, phét thainhung
luong khi CO, phat thai tang lén gap 172 lan dat
7841,85 mMol/tAn/ngay.
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Impact of temperature, aerobic and anaerobic conditions

on release potential of CH, and CO, gases from soil organic matter
Do Duy Phai, Stephen Boult

Abstract

The peat sample with 58% of total organic carbon was used to evaluate affect of different environmental conditions
such as temperature, aerobic and anaerobic on release CH, and CO, gases from soil organic matter. The experiment
results indicated that maximum emission rate of CH, was 46.11 + 1.47 mMol t* day and of CO, was 45.56 £ 10.19
mMol t'! day' in anaerobic condition at 10°C. Subsequent to changing the temperature from 10°C to 15°C of the
experiment, under anaerobic conditions, it appeared that the temperature increase may not have much altered CO,
production but CH, production has increased, production rates of both CH, and CO, were 77.69 mMol t' day"
and 62.16 mMol t"! day’!, respectively. Changing the temperature from 10°C to 15°C and from anaerobic to aerobic
conditions, CO, production rate increased approximately 9 times (404.41 mMol t' day') whilst CH, production
stopped. Measurement of aerobic condition, gas production in peat slurry showed CO, production rate increased 40
times (7,841.85 mMol t' day).

Keywords: Ex-situ, peat soil, temperature, aerobic, anaerobic, CH,, CO,

Ngay nhén bai: 23/9/2018
Ngay phan bién: 13/10/2018

Nguoi phan bién: PGS.TS. Mai Xuan Trinh
Ngay duyét dang: 10/12/2018

91



