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Tom tat: Bién déi khi hdu do phdt théi khi nha kinh, déc biét Id CO,, dang Id mét trong nhitng thdch thire
méi trudng In nhét toan cdu. Bén canh cdc gidi phdp giagm phdt théi, cdc chién lwoc loai bé CO, dang duroc
nghién ciru va trién khai nhdm gidm ndéng dé CO, trong khi quyén. Gidi phdp tdng cuwdong phong héa dd si
dung basalt hién dang duoc quan tém. Basalt - mét loai dd giau khodng vat Mg va Ca - khi dwoc bé sung
duwdi dang bét min thi cdc khodng vat nay sé phén gidi théng qua cdc phdn trng héa hoc, gii phdng cdc ion
vao dét va tham gia vao qud trinh cé IGp CO,. Bai bdo trinh bay két qué nghién ciru thanh phdn khodng vat
cla dd basalt lam co s& ddnh gid tiém ndng trién khai gidi phdp nay tai khu vue Ty Nguyén. Dbng thodi,
cling néu bét cdc loi ich kép vé hiéu qud c6 dinh CO, va céi thién chdt lwong dét trong diéu kién ddc thi cua

Viét Nam.

Tir khéa: Bién déi khi héu, logi bé CO,, phong héa tdng cuong, cdi tao dét, basalt, Tdy Nguyén.

1. M& dau

Nguyén nhan chinh cda bién d&i khi hau
(BDKH) ngay nay la do hoat dong cla con nguoi,
chl yéu théng qua viéc dét chdy nhién liéu héa
thach va thay déi s& dung dat, lam tdng manh
nong do carbon dioxide (CO,) trong khi quyén.
CO, la khi nha kinh chinh, déng gép 16N nhét vao
hién twgng &m |1én toan cau. BDKH anh hudng
tiéu cwec dén ndng nghiép, tai nguyén nudc, sirc
khde va cac hé sinh thai - nhitng tru cot cda phat
trién bén virng. D& dat muc tiéu han ché nhiét
do toan cau tang khéng qud 1,5°C hodc 2°C, can
két hop gidm thiéu phat thai va loai b6 CO, véi
quy mo lén [1].

Giai phap tang cuong phong hda da
(Enhanced Rock Weathering - ERW) la mé6t trong
nhitng chién lugc loai bd CO, (Carbon Dioxide
Removal - CDR) duoc chu trong nghién clru [2].
Giai phép nay bao gdm viéc b6 sung cac loai da
giau silicate nhu basalt d3 dwoc nghién nhé vao
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dat néng nghiép nham day nhanh qua trinh hap
thu CO, [3]. ERW khéng chi gép phan cé lap
carbon ma con cé kha nidng cai thién ndng suat
cay trong, tang cuong kha ndng khdng sau bénh,
dong thoi hd tro tai tao cac loai dat bi chua, bi
phén va ngheo dinh duwdng [2], [4]. Basalt dwoc
coi la vét liéu silicate ly twdng cho gidi phap ERW
nho chra it nhat sdu nguyén té dinh dudng
thiét yéu cho cay trong - gdbm P, K, Ca, Mg, Mn
va Fe - déng thai cé ham lugng rat thap cac kim
loai Cr va Ni gay hai khi so sanh vé&i da siéu mafic
[2], [4]. Cac khodng vat silicate dwoc thém vao
s& phan (rng va&i CO, hoa tan trong nuwdc, tao ra
céc cation kitm nhu Mg2* va Ca?*, déng thoi lam
tang d6 kiém cda méi trudrng dat. Tuy theo déac
diém hoa hoc ctia dat, qua trinh nay cé thé dan
dén su hinh thanh cac khodng carbonate hoac
chuyén CO, hoa tan ra dai dwong qua dong chay
bé mat - cd hai con dwong déu gilp cd lap CO,
lau dai trong wéc tinh hang chuc nghin nam [2].
DE& han ché céc tdc dong tiéu cyc cla ERW - vi
du nhu anh hwéng tir khai thac khoang san - can
vu tién tan dung cac ngudn chat thai da silicate
san c6, bao gdm da phé liéu tlr mé vacac bai thai
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cli [4]. Khi duwoc trién khai & quy mé lén, ERW
duoc xem 1a mot chién luge CDR tiém ndng cd
thé déng thoi gép phan ddm bao an ninh luvong
thwc va dat dai, gidm phat thai CO, va lam cham
qua trinh acid héa cta dai dwong [2].

O Tay Nguyén rat phé bién d4 basalt (Hinh 1).
Hoat déng phun trao ndi lira trong Neogen - Dé
T& d3 tao nén nhirng |&p pht basalt cé quy mé
|&n voi bé day day tir vai mét cho dén gan 400
m (Pleiku) [5]. Basalt khu vuc TAy Nguyén chd
yéu phan b8 & cac cao nguyén Ién nhat la Phudc
Long (khoang 6.000 km?) nam giira bién gidi Viét
Nam - Campuchia va Bolovens (Lao), Ldm Déng

(bao gbm 3 trung tdm riéng biét 1a Di Linh, Bao
Loc va Dirc Trong khoang 2.500 km?), Pleiku
(khoang 4.000 km?), Buon Ma Thudt (khoang
3.800 km?) va Kon Pléng (Kon Tum) (khoang
1.800 km?) [6]. Cac thanh tao basalt chinh dwoc
quan sat thay & TAy Nguyén bao gbm hé tang Dai
Nga BN,dn), hé tang Tuc Trung (BN,-Q,tt) va hé
tang Xuan Loc (BQxI).

Bai bao trinh bay k&t qua nghién cru thanh
phan khoang vat cla da basalt va danh gia tiém
nang ng dung thyc tién clia giai phdp nay trong
cai tao dat & khu vurc Ty Nguyén.
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Hinh 1. So d6 phén bé basalt & khu vurc Tdy Nguyén (I: Cao nguyén Pleiku, Il: Cao nguyén Buén Ma Thuét, lll:
Cao nguyén Phudc Long, IV: Cao nguyén Da Lat)

2. Dir liéu va phuwong phap nghién ctru
2.1 Thu thdp di liéu

Cac bai bdo d3 cong bd trong va ngoai
nwdc duwoc thu thap va téng hop dua trén
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thap va téng hop trong bai bdo gobm: Ban dd
Dia chat va Khodng san ty & 1:200.000 cac
nhém t& Ban Don, Bu Prang, Budn Ma Thudt,
An Khé, B’Lao, Pa Lat, Cam Ranh, B&n Khé, Kon
Tum, Pleiku, M3ng Den, Béng Son, Ddk T6 va
Quang Ngai.

Dt liéu phan tich thanh phan hda hoc cla
basalt duoc thu thap qua két qua ca 49 16 khoan
véi 92 mau va tinh todn tham s& théng ké theo
khu vuc (Cao nguyén Pleiku, Cao nguyén Buon
Ma Thudt, Cao nguyén Phuwdc Long, Cao nguyén
Da Lat) tlr cac nghién clru trudc day [6-11].

2.2 Khdo sdt thue dia

Duva trén céc tai liéu dia chat khu vuc, sau
diém 16 dia chat c6 cau tric basalt ddc trung cho
Cao nguyén Pleiku, Buébn Ma Thuét, LAm Déng
va bak Néng d3 dwoc lwa chon (Bang 1).

2.3. Phwong phdp phén tich thanh phén
khodng vdt

Céc mau da dugc md ta bang mat thuong
ngoai thyc dia. Phuong phdp xac dinh thanh
phan khodng vat dugc thuc hién theo quy dinh.
Mau tuoi dwoc cat thanh 1at mong cé chiéu day
bang 0,03mm, gan c6 dinh 1én lam kinh bang
nhya Canada. Khi quan sat dudi kinh dya vao
cdc tinh chat quang hoc: hinh dang, mau va tinh
da sdc, tinh cat khai, chiét suat, lwdng chiét suét,
goc tat, dau kéo dai, bién déi thi sinh,... dé két
ludn tén khoang vat. Cadc miu duoc phan tich
dudi kinh hién vi phan cuc (Meji-Nhat Ban),
thuc hién tai Trwong Dai hoc Khoa hoc Ty nhién
- Pai hoc Quédc gia TP.HCM va Trudng Dai hoc Tai
nguyén va Méi trwong TP.HCM. Két qua d3 xac
dinh thanh phan khoang vat (ban tinh va nén),
ki€n trac, cau tao va mic d6 bién doi cla da.

Bdng 1. Bdc diém basalt khu vue Ty Nguyén

Hé tang/ R Vi tri/ Phan loai .y x Thanh phan
" T N ~ . : M . -
SO hiéu mau 9a do Phuong, Xa | da basalt 0 tamau khoang vat
P R R . Olivine (ol) > Pyroxen
Hfétca(”[fézsn 12°242130°N | .o basalt :;Zukggrkclzs (py) > Plagioclase (pl) >
i 2 107°34'48.17"E i olivine A Thay tinh ndi ltra (g) >
XL01 truc vi tinh i NP
Khoang vat thit sinh (sm)
H& tang Xuén 12°28723.66"N Nam Da basalt giukggr'k?gﬁ ol>py>pl>g>sm
Loc (BQ.xI) XLO. | 107°56'39.66"E olivine 20 Khol,. by=>pl>8
2 2 tric vi tinh
Hetang Tuc | jjecousoern | . basalt | Mauxamden,
Trung (BN, - 107°32'26.94"F Kién Blrc tholeit cau tao khoi, pl>py>ol>g>sm
Q,tt) TT01 ’ kién tric vi tinh
Hetang Tuc | jecoisg N | plagio- | Mauxam den,
Trung (BN,- 107°32'36.00"E Kién Blrc basalt cau tao khoi, pl>py>ol>g>sm
Q,tt) TT02 ' kién tric vi tinh
SgGat?[;Is gzl) 11°32'51.20°N | Phuomng 1 basalt n;;j :::kggin' py >pl>ol>g>sm
2 o 1 n 2 A C B
BNOL 107°52'47.25"E Bao Loc pyroxen Ki&n tric vi tinh
Hetang Bai | 037153 34ny , basalt | TauXam den,
Nga (BN,dn) 107°52'12 33"E B’Lao tholeit cau tao |0 rong, pl>py>ol>g>sm
PNO2 ' kién truc vi tinh

2.4. Phwong phdp tinh CDR ly thuyét

Phuwong phdp tinh todn CDR ly thuyét ap
dung theo Lewis et al. (2021). CDR ly thuyét
duoc biéu dién bang chi s& RCO, I ty 1é giita

Khodng vat thu sinh (sm): iddingsite, chlorite, paragonite.

s6 tan CO, dwoc lwu trit trén mdi tan da bi
phong héa. RCO, dugc tinh todn dua trén
ham lwgng cac cation cé kha ndng tao do6
kiém [12]:
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MCOZ %CaO %MgO
RCO = X X w
2 100 MCaO MMgO
%Na0  %K,0 (1)
+ X 0,5 X w
MNazo MK20

Trong dé:

M,,, = 44 g/mol; % oxide la phan tram khéi
lwong cla nguyén t& biéu dién dudi dang oxide
(CaO, MgO, Na,0, K,0); M__ . la khéi lwgng mol
cla oxide; w biéu thj lwgng CO, dwoc loai bd khoi
khi quyén do dong chay vao dai duong (1,72).

3. K&t qua va thao luan
3.1. Co’ ché ERW

Khi b6 sung bot da basalt vao dat s& lam gia
tang van tc qua trinh phong héa hda hoc va két
qua la cd 1ap mét lvong 1dn CO, tir khi quyén
[2], [12-14]. Trudc hét, CO, trong khi quyén hoa
tan vao nuwéc mua hodc nudc 16 rong trong dat,
tao thanh acid carbonic (H,COs), tir d6 thiét lap
chudi phan &ng can bang sau [13]:

CO; + H20 2 H2C05 = HCO,- + H+ = €O
+2H (2)

Phan &ng trén |a mot chudi can bang héa hoc
phu thudc vao gid tri pH clia moi trudong. Trong
didu kién dat ndng nghiép sau khi duoc bé sung
bot basalt - thwdng cé pH trung tinh dén hoi
kiém (6,5-8,5) - dang chiém wu thé cla carbon
v co hoa tan 13 ion bicarbonate (HCOs™). O pH
thap hon (xap xi 5,5-6,0), H,COs c6 thé ton tai
ngan trudc khi phan ly, trong khi & pH rat cao
(>10), dang COs2~ tr& nén chiém wu thé, nhung
diéu kién nay hiém khi xdy ra trong dat nong
nghiép thong thuwong [12-13].

Do dd, dung dich acid carbonic s& phan &ng
véi khodng vat silicate giau Ca?* va Mg?* trong
b6t da basalt, vi du nhu wollastonite (CaSiOs)
hay olivine (Mg,SiO4), hinh thanh bicarbonate
hodc carbonate én dinh trong dat [2], [12-14]:

CaSiOs + 2C0O; + 3H,0 -> Ca?* + 2HCO;™ +
H4SiO4 (3)

Mg,SiO4 + 4CO, + 4H,0 - 2Mg?** + 4HCO; ™ +
H4SiO4 (4)
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Ca?* + HCO;™ - CaCOs + H* (5)
Ca?* + CO3*” = CaCo; (6)
Mg?* + HCOs™ - MgCOs + H* (7)
Mg?* + CO3?~ - MgCO; (8)

Cacion HCO3™ c6 thé dugc van chuyén ra dai
duong theo nuéc 16 rong hodc nwdc dudi dat va
nwdc mat. Trong trudng hop nay, bicarbonate
ddng vai tro 1a dang luu trir CO, hoa tan én dinh
trong dai duong [12], [14]. Nhu vay, quad trinh
ERW gép phan luu trir CO, duéi hai dang: (i)
Khodng vat carbonate &n dinh trong dat va/
hodc (ii) [2], [4], [12-15].

3.2. Bdc diém thanh phdn khodng vét basalt
khu vwe Tdy Nguyén

Viét Nam 13 |13nh thd cé dién tich cac cao
nguyén basalt Kainozoi l&n nhat trong khu
viec bong Duong. Trong do, phun trao basalt
Kainozoi (Neogen - P& T&¥) xay ra phé bién nhat
& Tay Nguyén va kéo dai dén Déng Nam B6 vdi
dién tich 1én dén 23.000 km?. Dt liéu dong vi
tudi K-Ar va Ar-Ar cho thay cac trung tam basalt
& Viét Nam hoat dong trong cac khodng thoi
gian sau: Da Lat (17,6-7,9 triéu nam trudc),
Phudc Long (<8-3,4 triéu nam trudc), Bubn Ma
Thuot (5,8-1,67 triéu nam trwdc), Pleiku (4,3-0,8
triéu nam trudc) va Xuan Loc (0,83-0,44 triéu
nam trudc) [6]. Do d6, Hoang va Flower (1998)
da phan chia thanh hai loat phun trao chinh:
Loat s&m (early eruptive series) cé tudi Miocen
va loat mudn (late eruptive series) hinh thanh tir
Pliocen dén hién tai [6]. Loat s&m dai dién bdi
hé tang Dai Nga BN2dn), phan bd rong & Pa Lat
va Phudc Long véi thé tich dung nham wéc tinh
dat 1.500-2.200 km3. Nguoc lai, loat muén dwoc
ddc trung bdi hé tang Xuan Loc (BQ,xI) phan bo
& Xuan Loc va Pleiku véi thé tich dung nham wéc
tinh 500-2.000 km3. Khu viwc Budn Ma Thudt voi
thé tich dung nham udc tinh 1.500 km? cé thanh
phan chuyén tiép giita hai loat magma néi trén
dac trung bdi sy phan bé rong rai hé tang Tuc
Trung (BN,-Q,tt).

Dwa vao céc két qua phan tich thanh phan




khodng vat va cac két qua nghién ctru da cong
bé cha Nguyen et al. 1996 [9] c6 thé xép céc
mau d4 basalt theo hai loat phun trao nhu sau:

- Loat muodn:

Ma3u TT02 da cé mau xam den dén den, kién
trdc vi tinh hodc an tinh, cau tao dac sit hoac 16
rong. Thanh phan khoang vat gébm:

Ban tinh: chiém khoang 15-20%, phan bé rai
rac, gdbm olivine (10-15%) thudng cé dang tha
hinh, hodc hinh thoi va plagioclase (5-10%) dang
lang tru.

Nén: chiém khoang 80-85% gbm chu yéu
la plagioclase (40-45%), pyroxene (35-40%),
olivine (10-15%).

Hai mau XLO1 va XL02 c6 mau xdm den dén
den, kién tric porphyr. Bang mat thuong cé thé
quan sat khodng vat olivine, cu tao dac sit doi
chd cé cau tao 16 rdng. Thanh phan khoéng vat
dac trwng nhu sau:

Ban tinh: Chiém khodng 10-15%, phan b6 rai

a) Mé&u XLO1. Ban tinh Olivine (Ol) ddc trung

cho loat phun trao muén.

g = O GT -T
o f‘ el =

¢) Mé&u TTO1. Ban tinh Pyroxene (Py) va song t'ihh

Plagioclase (Pl). Kién trtc dolerite, ddc trung cho loat

phun trao som

rac, doi khi tap trung thanh cum gém chi yéu la
olivine dang tha hinh, olivine bj gadm mon manh,
bi iddingsit hda doc ven ria hodc vao cac duong
nit (Hinh 2a, 2b).

Nén: chiém khodng 85-90%, gdbm chi yéu
la plagioclase (45-50%), pyroxene (15-20%),
olivine (5-10%) (Hinh 2a, 2b).

Do d6, hai mau nay cé thé xép vao basalt
olivine la nhém da giau ban tinh olivine, khéng
b3o hoasilic (45% trong lugng). KEt qua nay cling
tuwong déng véi nghién cliru cia Hoang va Flower
(1998) d3 cho thay olivine tholeiite, alkali basalt,
basanite va hiém hon |1a nephelinite. So véi loat
s&m, olivine trong loat mudn c6 ham lugng cao
hon (Fo89-70), chiém khodng 7-15% phenocryst.
Clinopyroxene van phé bién nhung cé xu hwéng
ngheo enstatite hon (giau Fe). Plagioclase it
gap hon va déi khi bi thay thé béi anorthoclase
(feldspar giau natri). Orthopyroxene trong loat
mudn hiém gap.

b) Mé&u XLO2. Ban tinh Olivine (Ol) tdp trung
thanh cum ddc trwng cho loat phun trao muén

. i S .'\_' X
d) M&u BNO2. Basalt 16 réng cé ban tinh
Plagioclase (Pl) dang ldng tru ngdn, ddc
trung cho loagt phun trao sém

Hinh 2. Ldt méng thach hoc dwdi kinh hién vi phdn cuc (dudi 2 nicol, @6 phdng dai 4X)
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- Loat s&m:

M3au DNO1 da cé mau xam den dén den, kién
trdc vi tinh hodc an tinh, cau tao dic sit hodc 16
rong. Thanh phan khoéang vat gom:

Ban tinh: Chiém khoang 10-15%, phan b6 rai
rac, gdm chd yéu pyroxene thudng nira tu hinh.

Nén: Chiém khodng 85-90% gbébm chu yéu
la plagioclase (30-35%), pyroxene (20-25%),
olivine (15-20%).

Hai mau dic trung cla loat nay 1a TTO1 va
DNO02. D3 c6 mau xam den dén den, kién trac vi
tinh, cau tao dic sit doi chd cé ciu tao 16 rong,
véi thanh phan khoang vat déc trung clla mau
nhu sau:

Ban tinh: Chiém khoadng 10-20%, phan bé
rai rdc. Thanh phan khodng vat cé su khac biét
khd rd nét véi loat sém bao gdm chi yéu la
plagioclase (50-55%) thuwong c6 dang lang tru
ngan va pyroxene (45-50%) dang nira tu hinh
(Hinh 2c, 2d).

Nén: Chiém khoang 80-90%, gbm chd yéu |3
plagioclase (60-70%) dang ldng tru ngdn hodc
dang que khong co6 dinh hudng, pyroxene (20-
25%), xen vao gilra cac lang try plagioclase la
cac hat khodng vat mau, olivine (5-10%) (Hinh
2c, 2d).

Hai mau nay cé thé xép vao basalt tholeiite,
phan biét v&i basalt olivine bdi ham lwgng silica
(Si0,) téng cao (dén 50% trong luong). Ddc
trung cla basalt tholeiite 1a c6 mat thach anh va
feldspar kiém trong nén co s&. Dong thoi basalt
tholeiite thuwdng chra ban tinh olivine it hon so
v&i basalt olivine [16].

3.3. Ddnh gid tiém nédng tng dung gidi phdp
ERW déi vdi basalt Tdy Nguyén
3.3.1. Bdc diém thanh phdn khodng vt

K&t qua nghién cru hoan toan phlu hop véi cac
s6 liéu d3 cong bd cho thay cac d4 basalt khu vie
Tay Nguyén duwoc xép vao quartz tholeiite, olivine
tholeiite, alkali basalt va basanite. Cac nhém da
noi trén déu coé thanh phan khoang vat cha yéu
khodng véat giau Ca?* va Mg?* nhu plagioclase,
pyroxene va olivine. Cac dac trung cho nhém da
quartz tholeiite la plagioclase (An83-72), olivine
(Fo78-74) va augite (Wo47-49En40-36Fs13-14)
[8]. D8i v&i nhdm da olivine tholeiite c¢é thanh
phan ban tinh chd yéu la olivine (Fo82-78) va
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augite (Wo44-43En42-40Fs16-19) cung v&i mot
lwgng nho plagioclase (An85-68) [8]. Tuwong tv,
Alkali basalt va basanite chd yéu cé thanh phan
la Ia olivine (Fo89-70) va m6ét it augite [6]. Cac
khodng vat nay déu thudc nhém phong héa
nhanh nén cé thé dugc xem 13 loai vat liéu thich
hop cho ERW [4], [12], [14]. Cu thé, thoi gian ton
tai trung binh cla khoang véat plagioclase giau Ca
va olivine vdi kich thuéc hat 1 mm & diéu kién pH
5 va nhiét do 25°C chi trong khoang 100-10.000
nam, thap hon rd rét so v&i cac khodng vat bén
hon nhu feldspar giau K (100.000-1.000.000
nam) va thach anh (>10.000.000 nam) [17]. Do
do, bot dda basalt Tay Nguyén la nguyén liéu phu
hop dé trién khai ERW.

3.3.2. Diéu kién khi hGu va thé nhuéng

Nhiét do va dd 4m 1a hai yéu t6 moi trwong
quan trong anh huwéng dén téc d6 phan tng
phong hda. Khi dat cé dé 4m cao, t6c dd phong
héa da s& ting cao [15]. & khi hau nhiét déi nhu
Tay Nguyén - noi c6 nhiét dé cao va dd dm Ién
quanh ndm - t&c do hoa tan khoang vat dién ra
nhanh hon so vai cac vung 6n dai [2, 4, 14, 15].
Cac qudc gia nhiét d&i nhu Indonesia, Brazil va
Viét Nam c6 tiém nang rat Ién cho ERW nh&
diéu kién sinh hoc - khi hiu thuan lgi va dién
tich dat canh tac rong [14].

Cac yéu td thd nhudng mang dén nhiéu
thuén lgi cho hiéu qua phong hda cda bot basalt.
Thi nhat, Tay Nguyén cé khoang 5 triéu ha dat
néng nghiép, trong d6, dat dd basalt chiém dién
tich 16n (1,3 triéu ha) véi dé x6p cao (khoang
65%) va kha nang gilt am tdt, ngay ca trong mua
kho van duy tri d6 4m & khodng 40% [18]. Diéu
nay giup tang tiép xuc gilra cdc hat basalt va moi
truorng phan &ng (CO,, nwdc, vi sinh vat), tir dé
thic ddy phan (rng hoa tan khoang vat dién ra
hiéu qua. Th& hai, dat ndng nghiép Tay Nguyén
c6 dé pH & murc thap, phd bién dudi 5,0, thwong
trong khoang 4,0-5,0, tao diéu kién thuan lgi cho
phan &ng phong héa silicate dién ra [19-20]. Thi
ba, dat & khu vuec ndy c6 ham lugng N tir kha
dén giau, nhung lai nghéo P va K - hai nguyén td
thudng céd mat trong thanh phan khodng vat cla
basalt [18]. Cac khodng P va K tir b6t basalt duoc
hoa tan va hap thu bdi cay trong, bé sung dinh
dudng va cai thién dé phi nhiéu dat.




Su k&t hop cha khi hdu néng am, dat do
basalt toi x6p, d6 4m cao, pH phu hop va tinh
trang nghéo P va K tao mdéi truong ly tudng
cho phan &ng phong hda bét basalt, gitp tang
cuwong hdp thu CO, va cai tao dat, cho thay sy
phu hop dé trién khai gidi phdp ERW cho dat
néng nghiép tai Tay Nguyén.

3.3.3. Cdc yéu té khdc

Hiéu qud CDR phu thudc vao dién tich bé mat
riéng - dién tich tiép xuc giira bot d4 va dat cang
I&n thi phdn ng cang nhanh. Dién tich bé mat
riéng bi chi phdi bai kich thudc, 8 nhdm cla
hat va thanh phan khoang vat.

Dién tich bé mat riéng 1a yéu td then chét
kiém soat t6c d6 hoa tan cla khodng vat va tiém
nang luu trir CO, [12]. Tuy nhién viéc nghién da
qua min cd thé khéng ti [& thun véi hiéu qua do
doi hdi nhidu niang lvong hon dan dén lwgng khi
thai CO, cao hon [12], [14].

Kich thwdc hat ly twdng duoc Lewis et al.
(2021) @@ xuat 13 <75 um [12]. Thuc té hién nay

& nudc ta, da san pham vai kich thudc nhd nhat
13 d& mi bui cé kich thuéc <5 mm. Do d6, yéu
td ky thudt nhw ndng lugng tiéu hao trong qua
trinh nghién d4 s& 1a mét thach thire khi dp dung
ERW & khu virc Tay Nguyén.

3.3.4. Két quad tinh todn CDR ly thuyét

Dua trén cac nghién clru trudc day cho thay
thanh phan hda hoc cla basalt TAy Nguyén
cé ham luwong Ca va Mg & murc cao so vdi cac
khu vire nghién ciru khéc trén thé gidi (Hoa Ky,
Vuong quéc Anh, Uc va Malaysia) (Hinh 3). Ham
lvgng Mg trung binh trong basalt Tay Nguyén
cao gip 3-6 [an so vdi basalt & cac dia phuong
nuwdc ngoai (da s6 <3%). Ham lwong Ca trung
binh trong basalt Tay Nguyén cling cao vuot troi
trong khi hau hét cdc mau tir nudc ngoai chi
khodng 4-7%. Mau tir Budn Ma Thudt c6 thé dat
tdi 11,31% CaO0. Pac biét basalt tholeiite & loat
s&m thudng cé ham lwgng Si trung binh va kiém
thap, lam tang téc dd phong hda so véi basalt
kiém & loat mudn.

60 Si
%
45 ‘;}Ca
IN;
X\«a §
0 =
- 15
2
o
k£ ¢
R
£
T 5
0 ‘g
i li ll 1;
il
BMT BR CR DL H OR PK PL TA il
RCO,
0,34
0,32 0,30 0,30 0,32
0,24
0,21 0,21
0,16 0,15
PK BMT PL DL BR OR CR HI T TW

Hinh 3. So sdnh basalt khu vire Tdy Nguyén va thé gidi: (a) ham lwong Si, Ca,Mg, Na va K cua basalt khu vy Tdy

Nguyén; (b) RCO, (don vi: téin CO, duoc luu trif trén moi tén dd bj phong héa) [6-12]. PK: Pleiku, BMT: Buén Ma

Thuét, PL: Phuwdc Long, DL: Ba Lat; Blue Ridge (Hoa Ky), Oregon (Hoa Ky), Cragmill (Virong quéc Anh), Hillhouse
(Vwrong quéc Anh), Tichum (Uc), Tawau (Malaysia)
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K&t qua tinh toan RCO, d3 cho thay mbi tan
da basalt Ty Nguyén, Viét Nam c6 thé luu trir
t6i da 0,3 tan CO,. Tiém nang nay & mic cao so
mot s6 khu vire khac trén thé gidi.

Tuy nhién, hiéu qud ERW chi dat t&i uvu khi
ham lugng cac nguyén t6 vét cé hai nhu Cr, Ni,
v.v khéng vuot ngudng cho phép, ddm bao an
toan mdi trwong [4], [12], [14]. Do d6, néu ap
dung ERW can lya chon khu viye basalt dép ing
nguwdng cho phép st dung trong ndng nghiép
theo Phu luc IV - Yéu cau vé yéu té han ché (yéu
t& gdy hai) va mirc quy dinh trong phan bén
trong Quy chuén ky thuat quéc gia vé chat luvgng
phan bén (QCVN 01-189:2019/BNNPTNT) [21].
Trong qud trinh trién khai cling can thyc hién
gidm sat thuwong xuyén ham lwgng hai nguyén
t6 ndi trén trong dat.

4. K&t luan

Két qua nghién ciru cho thay & khu vuc Tay
Nguyén, basalt cé thanh phan khodng vat dac
trung cho basalt kiém va & kiém. Khoang vat

ban tinh ph6 bién 13 cac khodng vat giau Ca va
Mg nhu olivine, pyroxene va plagioclase. Pac
biét, basalt Tay Nguyén cé ham lwgng Ca va
Mg cao nén tiém nang hap thu CO, c6 thé Ién
t&i khodng 0,3 tan CO, trén mdi tan da basalt
bi phong héa. Gia tri nay & mirc cao hon so
v3i cac khu vue tham chiéu trén thé gidi. Vai
dac diém thanh phan hoéa hoc thuan lgi, diéu
kién khi hdu nhiét d&i 4m va thé nhuéng phu
hop, Tay Nguyén la khu vuc cd tiétm ndng 16n
dé thlr nghiém va trién khai giai phap ERW tai
Viét Nam. Tuy nhién, dé tién téi (rng dung thuec
tién, can cé cac nghién cru bd sung vé phat thai
CO, tlr qud trinh nghién va van chuyén d4, cac
tiéu chuan ky thuat va quy dinh mai truong lién
quan dén st dung vat liéu basalt tu nhién. Cac
két qua budc dau d3 mé ra hudng ti€p can day
htra hen trong viéc két hop muc tiéu giam phat
thai khi nha kinh vé&i cai thién chat luvgng dat
néng nghiép théng qua giai phap ERW st dung
basalt Tay Nguyén.
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MINERALOGICAL CHARACTERISTICS OF BASALT IN THE CENTRAL
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Abstract: Climate change, driven by greenhouse gas emissions-particularly carbon dioxide- is among the
most critical global environmental challenges. In addition to emission reduction measures, Carbon Dioxide
Removal strategies are being researched and implemented to lower atmospheric CO, concentrations.
Enhanced Rock Weathering using basalt has recently gained increasing attention. Basalt-a rock rich
in magnesium (Mg) and calcium (Ca) minerals-when applied in finely ground form, undergoes chemical
reactions that break down these minerals, releasing ions into the soil and facilitating carbon sequestration.
This paper provides an overview of the scientific basis of enhanced weathering, focusing on key factors
that determine the effectiveness of stable carbonate mineral formation. This study presents the results
of mineralogical analyses of basalt as a basis for evaluating the potential deployment of this approach
in Viet Nam’s Central Highlands. The study also highlights the co-benefits of CO, fixation and soil quality
improvement under the specific conditions of Vietnam.

Keywords: Climate change, CO, removal, enhanced weathering, soil reclamation, basalt, Central Highlands.
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