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Toém tat Dat bi axit hoa ngay cang nghiém trong do sir dung phan bon hoa hoc, thdm canh lién tuc trong
san xuat nong nghiép da anh huong dén ning suét ctia ciy trong. Muc tiéu cua nghién ctru 1a danh gia kha
ning tng dung két hop cac chit ci tao nhur voi, than sinh hoc c6 ngudn gdc tir vo ca phé nhiét phan &
300°C va axit hitu co trong cai thién pH va kha ning dém (pHBC) ciia dat phén Viing Liém, tinh Vinh
Long. Mot sé chi tidu ciia dét (Ti trong, dung trong, pH, OC) va ctia than sinh hoc (hiéu sut thu hdi, OC,
pH, pHpze, s6 nhém H', OH", CEC) da duoc xac dinh. Nghién ctru duogc tién hanh dya trén qua trinh két
hop voi, chét hitu co, than sinh hoc dugc thyc hién théng qua qua trinh 1 dat va cac thi nghiém axit héa mo
phong. Véi 3 diy nghiém thirc bao gém (i) Dt tron voi voi (¢ cac ti 18 0; 0,64; 0,85; 1,06 % theo CaO);
(i1) Dit tron voi voi tich hop canxi - than sinh hoc (¢ cac ti I¢ than sinh hoc 0; 0,21; 0,42; 0,84 % theo than
sinh hoc); va (iii) Dt tron k§ véi voi tich hop canxi citrat (& cac ti 18 0; 0,53; 1,05; 2,1 % theo axit citric),
3 1an lap lai cho cac thi nghiém. Két qua cho thdy cac nghiém thirc tich hop voi két hop canxi citrat (chira
0,53 % axit citric) va canxi - than sinh hoc (chira 0,21 % than sinh hoc) c6 nguén gdc tir vé ca phé dugc
nhiét phan 300°C vira cai tao pH, vira nang cao kha ning dém pH ctia dat phén huyén Viing Liém, tinh
Vinh Long. Nghién ctru cho thay viéc sir dung voi tich hgp véi canxi - than sinh hoc cai tao dwoc pH ciing
nhu nang cao kha ning dém pH ctia dat phén Viing Liém, Ving Long 1a hi¢u qua hon.

Tir khoéa: axit citric, dat axit, kha nang dém pH, pH dat, than sinh hoc, voi.

Ung dung tich hop ctia voi, axit hitu co, than sinh hoc trong cai tao dat axit (gleysols) huyén viing liém,
vinh long: nang pH va kha nang dém pH

1. GIOI THIEU

Dt néng nghiép tinh Vinh Long hau het 1a dat phén, ¢6 d6 chua tiém tang (pH thap), ham lugng nhom, sat
cao [1], anh hudng rat 1on dén nang suat cdy trong. Trong khi d6, pH cua dat duoc xem nhur 13 © ‘thong sO
chinh cua dat” co anh huong den v0 s cac dic tinh va qua trinh sinh hoc, héa hoc va vat 1y ctia dat va tac
dong dén su phat trién, ning suat ctia thuc vat [2]. Theo nghién ctru cia Amacher va cong sy khi pH <3 1a
dat axit nghiém trong - hau nhu khong c6 thuc vét nao c6 thé phat trién tot, pH 4,1-5,5 & murc d6 axit vira
phai, co thé chap nhan dugc va pH trong khoang pH 5,5-7,2 (hoi chua dén trung tinh) s& t6i uru cho sy phat
trién ciia cdy [21] Kha ning dém pH ciia dat duoc dinh nghia 1a kha nang cua dat chong lai sy thay doi pH
khi bd sung mot lugng nho axit hodc kiém [3]. pH va dém pH thay d6i phu thudc vao nhiéu yéu t6 bao gom
kha nang trao ddi cation (CEC), ham luong chét hitu co (OC), cac phan tng hoa tan / két tia va phan tng
proton héa / deproto hoa trén cac khoang chit c6 dién tich bién doi hién dién trong dat [4]. Bén canh do,
thoi quen sir dung phan bén héa hoc cang 1am cho qué trinh axit hoa ctia dt ngay cang nghiém trong hon.
Bon voi dudi dang CaO, CaCO; va dolomit thuong duge cic nha nong sir dung dé cai thién chét luong dat
chua trong cac hé thong nong nghi¢p nhu 1am ting pH, ting kha dung ciia cic chat dinh dudng va hoat
ddng cua vi sinh vat trong dét [5]. Cu thé, trong nghién ctru cia Mkhonza va cong sy da xac nhén st dung
voi 1am giam do bio hoa axit xuéng 20% & do sau 0-10 va 10-20 cm cia dat tir Eston va Eshowe. Tuy
nhién nghién ciru ciing xac nhan viéc bd sung voi voi lugng 16n da gy bt loi dén cong dong vi sinh vat,
qua trinh khoang hoa lam thay doi tinh chit cta dat nhu nhu keo tu, két khdi, do chat va do xop [3, 6] hay
nhu viée sir dung qua nhiéu dolomit giy ra ngd doc Mg [3]. Hon nita, cic dang voi ciing thé hién kha ning
hoa tan kém trong dung dich dit ciing 1am giam qua trinh cai tao pH dat [3]. Do d6, nghién ctru sir dung
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VoL két hop véi nhiing chat cai tao khac dé han ché nhimng tac dong khong c6 loi cho cdy trong 1a rat can
thiet. [6]
Than sinh hoc 14 san phdm duoc san xuét tir cac phu phim ndng nghiép bang phuong phép nhiét phan trong
diéu kién yém khi & nhiét 6 > 300°C. Nguyén li¢u tho phé bién cho than sinh hoc, chi yéu la chat thai tr
nhiéu nguén khac nhau, trong d6 c6 vo ca phé [7, 8]. Cac nhom chirc cacboxylat va phenolat trong bé mat
than sinh hoc lam ting CEC va c6 thé tao dém pH dit, , trong khi cdc cation bazo trong than sinh hoc cling
c6 thé gitp tang pH cta dat [9]. Than sinh hoc c6 ngudn gdc tir vo ca phé c6 CEC giam khi nhi€t d6 nhiét
phén tang [10], nén lya chon nhiét d6 nhiét phan 300°C la phu hop. Piak Lk 1a dia phuong san Xuét ca phé
hang dau cta ca nude voi dién tich hon 200 ngan ha, san lugng hang nam khoang 450 ngan tan v6i khoang
250 ngan tan vo ca phé kho thai bo, 1a nguyén ligu rat co gia tri nhung dén nay van chua duoc tan dung
triét dé [11]. Str dung than sinh hoc dd nhan duoc su quan tim vé tiém néng cua no dé co 1ap carbon, cai
thién d6 phi nhiéu ctia dat, c6 thé lam tang kha nang dém pH (pHBC) cua dat va giam do chua cia dat [4].
Tuy nhién hi¢u qua lai phy thudc rat nhiéu vao nguyén liéu diéu ché than sinh hoc, loai d4t va ty 1¢ hon hop
st dung [12]. Bén canh do, viéc st dung qua nhiéu than sinh hoc c6 thé gdy ra ngd doc kim loai nang, co
dinh phét pho, nhiém mén &4t v 6 nhikm moi truong [3]. Theo nghién ctru ctia Phurong va cong su trén dat
Cu Chi thi kha ning dém pH ting khong ¢ y nghia nhung lai ting pH t6t khi ting lugng than sinh hoc
[13]. Do d6, viéc img dung tich hop voi - than sinh hoc dé dam bao nang pH va kha ning dém pH véi dat
c¢6 d6 chua cao nhu ¢ Vinh Long nham tang hi¢u qua qua trinh cai tao, giam tac dong bat loi cho dat.
Khong nhu than sinh hoc ¢6 ham luong hitu co han ché, kha nang hoa tan thap do cau trac cong kénh. Cac
mudi hitu co phan tir luong thdp nhu axit oxalic, citric 14 cac mubi hitu co axit yéu c6 do tan 16n dé dang
tao phtrc v6i ion Al, Fe ting kha ning tao dém pH [14]. Viéc ndy s& han ché qu4 trinh thity phan giai phong
H' 1am 6n dinh pH dét hon. Hon nira, cac anion hitu co linh dong co thé canh tranh cac anion & cdc vi tri
hap phu trén bé mat keo dat nhu H,POy, ting kha dung l4n trong dat [14]. Tuy nhién, cic thong tin vé kha
ning umg dung tich hgp voi va cac axit hitu co phan tir lwong thap nhur axit citric, oxalic 1én kha nang cai
tao pH va kha nang dém pH 1a rit han ché, can c6 nhiing nghién ctru cu thé hon.
Theo Becerra-Agudelo va cong su cho thiy vai trd cac cation bazo nhu Ca®* ciia voi, than sinh hoc khi bam
vao bé mat dat co thé tham gia vao cac phan tmg trao d6i va thay thé A" va H' 1am giam bién dong pH
[15]. Mot loi ich nita 1a viéc st dung voi tich hgp véi than sinh hoc hay axit citric nham muc dich tao ra
cac mudi canxi ¢6 d¢ hoa tan thip, cham véi mong mudn theo thoi gian qua trinh hoa tan ¢6 thé trung hoa
H" dugc giai phong thong qua qua trinh nitrat hoa chat hiru co hay qua trinh thuy phan phén cac ion Al, Fe
ctia dat duy tri pH dt va ting kha ning dém pH [3]. Do d0, sir dung cac hop chét canxi — than sinh hoc hay
canxi citrat thay vi st dung don 1¢ than sinh hoc hay axit citric cling dugc xem xét.
Tuy nhién, cic nghién ciru danh gia viéc sir dung voi két hop véi voi tich hop than sinh hoc ¢6 ngudn gdc
tir vo ca phé, voi tich hop axit citric trong cai thién pH va kha ning dém pH, cu thé trén dat phén Viing
Liém, tinh Vinh Long con rat han ché, do d6, nghién ctru di dugc thuc hién. Myc tiéu ciia nghién ctru 1a
danh gia kha ning img dung voi, voi két hop than sinh hoc ¢6 ngudn gbc tir vo ca phé nhiét phan & 300°C
va voi két hop canxi citrat 1én chi tiéu pH va nang kha ning dém (pHBC) ciia dit phén Viing Liém, tinh
Vinh Long. Thanh cong cuia nghién cuu la mot giai phap dot pha nang cao hi¢u qua cai tao va giam tac
dong bét loi, duy tri chat lwong dt va than thién méi truong theo xu hudng nong nghiép bén vimng.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

Phwong phap thu miu

V6 ca phé dugce 13y trong thang 01/2019 & mot ho dan xom 8 thon 9A Xa Pong Prang Huyén Krong Biik,
Tinh Dk Lk, duoc lam kho so bg, cit nhd <5 mm, say kho trong ti sdy & 60 °C trong 24 gid va cho vao
tui polyetylen dé luu gitr [10].

Mau déat dugc thu mé phong theo nghién ciru ciia Gayoung Yoo va cong sy [16]. Dit duoc 13y tai tai Hiéu
Thanh, Ving Liém, Vinh Long. Mau dat dugc lya chon tir khu vyc trong cam, do sau tir 0-30 cm, khu vuc
ldy mau c6 duong kinh 10 m, 1dy 5 mau ¢ 4 goc véi tam duong chéo va tron 1dy 1 mau tong hop. Sau d6
dugc 1am khé trong khong khi, nghién nho va qua ray 2 mm va bao quan & nhiét d 4°C.
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Dung cu va hoéa chit thi nghiém

Céac hoa chit sir dung trong thi nghiém Ia loai tinh khiét phan tich ciia Merck (K2CrO7, NaOH,
(NHa)2Fe(SO4)2, NH4Cl, HNOs) va cua Trung Qudc: (KC1, HCI, NaH,POy4, H>0:). Nudc sir dung 1a nude
cat qua loc bang méy loc nuée siéu sach Model: EASYpure II RF ciia Thermo Scientific — USA.

B6 tri thi nghi¢m

Diéu ché than sinh hoc
Diéu ché than sinh hoc mé phong theo nghién ciru ciia Yoo va cong su, khi d6 vo ca phé sau xur 1y dugc
nung trong 10 nung Naberthem P330 ¢ nhiét d6 la 300°C. Tbc do gia nhiét 10 °C/ phut cho dén khi dat duge
nhiét d6 mong mudn, luu giit trong 2 gi' va 1am ngudi tw nhién trong 16 nung qua dém. Mau than sau khi
diéu ché dugc nghién nhé qua rdy Imm va luu tri trong thi polyetylen kin, bao quan & 4 °C [16]. Cac mau
than sinh hoc sau d6 dugc sir dung dé phan tich va thi nghiém. Hi¢u suat thu hdi va cac nhém chirc bé mat
dugc xac dinh, cu thé xac dinh pH, pH,,. [17], ham lugng carbon hitu co tong s6 (TOC) theo phuong phép
Walkley Black [18], s6 nhom H'/OH" theo phuong phap chuan d6 [19], xac dinh dung luong cation trao
d6i (CEC) dua theo TCVN 8568:2010. Nhitng thay d6i trong cac nhom chirc hitu co clia cac dang than sinh
hoc dugc phan tich bang quang phd hong ngoai FT/IR-4700 type A trong pham vi 350-4000 cm.
Diéu ché canxi citrat 10% (tinh theo axit citric) va Canxi — than sinh hoc 10% (tinh theo than sinh hoc)
Can chinh xac 30 gam axit citric (hay than sinh hoc) cho vao cdc thiy tinh 500 mL chira 250 mL nudc ct.
Hon hop duoc khuay tron nghién trén may dong nhat mau 1 gio. Timg luong nho CaO 85 % duge b sung
vao hon hop dé duy tri pH 8. Nghlen tiép 1 gid nita, kiém tra pH va diéu chinh lan cudi bang nudc dé hon
hop ¢6 khdi luong 300 gam. Luru mau trong cac lo nhya va day kin. Su dung cho thi nghiém u.
Thi nghiém i dit
Qua trinh & mé phong theo Shi va cong su, cac mau dat kho trong khong khi (120 g) duge dat trong coe
thay tinh: Véi 3 day nghiém thuic

1. Dat tron k§ véi voi (& cac ti 18 0; 0,64; 0,85; 1,06 %)

2. Dit tron v4i voi tich hgp canxi - than sinh hoc (& cac ti 1¢ than sinh hoc 0; 0,21; 0,42; 0,84 %);

3. Dit tron ky voi voi tich hop canxi citrat (¢ cac ti 18 0; 0,53; 1,05; 2,1 %).
Céac mau hdn hop dugc lam udt bang nude khir ion dén 70% kha nang giit nude clia dat. Tt ca cac cde déu
dugc boc bang mang nhya c6 16 nho dé trao ddi khi ciing nhu giam thiéu that thoat hoi nuéc. Cac nghiém
thire dugc 0 ¢ 25 °C trong 30 ngdy, ¢t sau 3 ngdy, kiém tra va tudi nudc dé duy tri d6 4m khong doi trong
sudt thoi gian . Ba lan lap lai cho mdi 1an xtr Iy v6i thi nghiém kiém soat 1 mau dat nguyén. Sau khi 1,
cac mau dat duge sdy kho trong khong khi va dugc nghién qua ray dé xac dinh pH theo TCVN 5979 2007
va xac dinh kha nang d&m pH theo m6 hinh Xu va cong su. & Shi va cong su [2, 4].
Khdo sdt pH va dém pH mdu dit
M5 hinh thi nghiém dugc md phong theo Xu va cac cong sw, dém pH ctia mau dat duoc x4c dinh bang k§
thuat chuan do, thiét 1ap bé'lng cach thém lugng HCI hodc NaOH vao huyén phu dat véi ty 1€ ran / long 1:5.
Cu thé, 4 g dat dugc can vao mdi dng polyetylen va lugng nude khir ion thich hop dugc thém vao dé thé
tich cudi cung 12 20 mL sau khi di thém HCI hodc NaOH 0,04 M (dung dich tleu chuén) sao cho khoang
pH khao sat 1a 4-7. Thém 1,0 ml CaCl, 0,04 M va 0,25 mL chloroform vao mdi éng dé ting do  phan ly va
{rc ché hoat dong ctia vi sinh vat. Cac huyén phu dugc lic trong 24 810625 °C va dugce cén bang trong 6
ngay nita, trong thoi gian d6, nén lac trong 2 phit mdi ngay trong tong cong 7 ngay va sau do do pH. Kha
ning dém pH cua dét axit c6 thé duoc tinh tir 6 dc ciia phan tuyén tinh ciia dudng cong chuin d6 bazo
axit [2, 4].

Xir Iy dir liéu thi nghiém
Tinh todn higu sudt thu héi than sinh hoc

m
% hiéu suit thu hoi = —24100 (1)
mo
Trong do: mo (g): khéi lugng vo ca phé ban dau trude khi nung
my (g): khoi lugng than sinh hoc sau khi nung.
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Tinh todn pHpzc ciia than

ApH = (pH¢ — pH;) 2

Trong do: pHi: gié tri do pH ban dau
pHy: gia tri do pH sau khi cho than vao dung dich mudi KC10,01 M.

V& ApH theo pH ban dau, pHpzc 1a diém ma duong cong ApH theo pH ban dau vuot qua duong ApH =0
[17].
Tinh todn dém pH dit
Pém pH dét duoc xac dinh dua vao biéu do giita lugng H' hoic OH™ dugc thém vao voi pH cubi cing.
Dém pH dt 1a d6 ddc ctia phan tuyén tinh ciia duong cong [20].

Xir Iy 56 lidu
Céc s6 liéu thu thap duoc tap hop va xir 1y thong ké bang phan mém c6 trong Exel. Dé giam thiéu cac
ngudn dan dén sai s6, mau lap da dugc sir dung trong cac phan tich dé danh gia do chinh xac va sai léch.
Céc thi nghiém va phan tich déu duogc ldp lai 3 1an. SPSS 20.0 duoc sir dung dé xac dinh tinh dong nhit
cua phuong sai, sau do xac dinh su sai khac cac gia tri trung binh gilra cac thi nghiém véi gia tri p < 0,05
bang Tukey’s test post hoc khi Sig>0,05 hodc Tamhane khi Sig<0,05.

3. KET QUA VA THAO LUAN
Xac dinh mét sb tinh chit ciia dt va than sinh hoc

Két qua xac dinh mot s tinh chat hoa 1y ctia mau dat tai Viing Liém, Bang 1, cho thay pH 2,77, theo nghién
ctru ctia Amacher va cong sy khi pH <3 1a dt rat axit va & mirc d6 nghiém trong - hau nhu khong c6 thuc
vat nao c6 thé phat trién tot [21]. Két qua twong ty ciing dugc tim thay voi mot s6 loai dat phén trong khom
& Vi Thanh, Hau Giang, c¢6 pH <3,1. Tuong tu cho d6 chua trao ddi tong 1a 33,1 meqH/100 gam trong
nghién ctru ciing twong ddng véi dat phén trong khém Hoa Tién, Vi Thanh, Hau Giang dao dong 21,8 —
68,2 meq H'/100 g [22]. Gi4 tri EC cua miu dat 1a 1,34 S/cm ciing c6 gia tri twong dwong véi dat trong
khom & Hau Giang c6 EC dao dong 0,19— 1,99 S/cm [22]. Cac miu dat phén & Hau Giang c6 dic tinh twong
tu nhu dat phén ¢ tinh Vinh Long theo phan loai dat cua Vii va cong su [1].

Gia tri dung trong 1a 1,18 g/cm’. Két qua dung trong tuong dong voi nghién ciru ciia Nguyén Ngoc Thanh
va cong sy tal ving trong cam sanh 16n nhit ctia huyén Tam Binh, tinh Vinh Long dao dong 1,0 - 1,33
g/em® chiém cao nhat (86%) [23]. Ham luong hiru co OC 4,9% la twong dong vai két qua nghién ctru ciia
Khuong va cong su cho rang dat phén khu vire ddng bang song Ctru Long dao dong 4,10 - 6,16 % [22].

Kha ning trao doi cation CEC ctia mau dat Viing Liém 172 mmol/kg, két qua nghién ctru cao hon trong dat
trong khom ¢ Hau Giang dao dong tir 95-150 mmol/kg [22]. Panh gia theo thang Landon 1984 tir bao cdo
ctia Chiém va cong su, gia tri CEC trong nghién ctru ¢ mic cao (151-300 mmol/kg) [24]. CEC 1a mét tinh
chit quan trong cua dat vi n6 anh huong dén qua trinh dong hoa cac chat dinh dudng va kha ning dém axit
cua dat.

Bang 1. Thanh phan va tinh chit mau dat Viing Liém

Cic thong sd Gia tri SD
pH 2,77 0,01
EC (S/cm) 1,34 0,01
Dung trong, g/cm? 1,18 0,02
Ti trong, g/cm?3 2,65 0,08
0OC, % 4,9 0,3
Do chua trao d6i, mldH/100 g dat 33,1 1,0
Kha ning trao ddi cation CEC, mmol/kg 152 15
Ham lugng lan dé tiéu P.Os, mg/kg 231 22
Ham luong NH4*, mg/kg 36,8 1,6
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Ham lugng lan d& tiéu 231 mg/kg xem nhu twong dong véi voi nhom dat phén thu duge & Thai Binh nim
2015 dao dong tir 195,0 - 214,1 mg/kg dat; gia tri trung binh dat 200,4 mg/kg dat [25]. Ham luong dam
amoni 1a 36,8 mg/kg, két qua 13 twong dbi thap hon nghién ciru ciia Khwong va cong su trén dat phén Hau
giang dao dong 75,5 — 186,7 mg/kg [22], diéu niy c6 thé 1y giai do qué trinh canh tac khac nhau, dat trong
cam & dang tham canh lién tuc so v&i ludn canh ngan ngay ctia cdy khém ¢ Hau Giang.
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Hinh 1. Pho FTIR cua than sinh tir vo ca phé nhiét phan & 300°C)

Hiéu suét thu hoi va hoa hoc bé mit than sinh hoc cd nguf)n gbc vo ca phé dugc nhiét phan ¢ 300°C duoc
xac dinh va trinh bay chi tiét trong Bang 2. Hi¢u suat thu hoi than sinh hoc (%H) trong nghién ctru cao hon
so vo1 nghién ctru ciia Guimardes va cong sur la 36% cling tur vo ca phé. Diéu nay co thé dugc 1y giai trong
nghién clru ciia Guimaraes, than sinh hoc dugc diéu ché ¢ 350°C va thoi gian luu dai hon (4 gio) [26]. Giai
thich tuong tu cho truong hop cua pHpze.

Két qua phan tlch trén may quang phd hong ngoai FT/IR-4700 type A (Hinh 1) cho thdy day ddc trung miii
3500 3000 cm™ cua than sinh hoc & 300 °C c¢6 sy hién dién cua nhom —OH [27] va day miii ¢ 1590-1520
cm’! quy cho lién két nhom carboxylat COO". Déy mii ¢ 1076 cm’ ¢ thé duge quy cho sy hién dién cua
lién két C-O. Ket qua tuwong tyr ciing duogc tim thay trong nghién ctru ctia Guimardes va cong su [26]. Két
qua nay chi ra rang viée str dung than sinh hoc ¢6 nhom -OH, COO- ¢6 thé cai thién dém pH va kha ning
gilt nuéc cua dat [4]

Béng 2: Hiéu suat thu hdi va mot s6 thanh phan héa ly bé mit ctia than sinh hoc 300°C tir vo ca phé
%H pH pHpzc mmolH"/g mmolOH /g %TOC CEC, mmol/kg

Két qua 51,4 7,59 7,2 1,73 11,17 25,5 309
SD 0,8 0,16 0,1 0,11 0,15 1,0 11

Anh hwéng ciia viéc bd sung voi 1én pH dat

Két qua nghién ctru anh huong viée ‘pé sung voi 1én pH dat, Hinh 2a, cho thdy pH dt ting khi ting luong
vOi bo sung. Cuqthé, dat khi khong bo sung voi gc') pH 2,75 va tang lan luogt 1a 4,01; 4,99 va 5,83 tuong 1’r‘ng
véi lugng voi bo sung 1a 0,64; 0,85; 1,06 %. Bi‘éu nay dugc ly giai la do sy dong gop cuia ham l}r(yng kiem
cao trong voi. Két qua dugc xem nhu tuong dong véi nghién ctru cia Khoi va cong sy trén dat phén An
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Giang cho thdy khi liéu luong voi st dung 12 0,4% pH dat tang tir 3,13 1én 4,51 [28]. Phan tich sy khac biét
cac gia tri trung binh cua pH khi b6 sung voi cho thay ¢ cac ti 1¢ voi lya chon trong thi nghiém déu lam
thay d6i pH dat 1a c6 y nghia thong ké, Hinh 2a.
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Hinh 1 Két qua pH va dém pH khi bo sung voi, cdce chit “° thé hién sw sai khdc ¢6 Y nghia thong ké

Két qua nghién ctru anh hudng viée bd sung voi 1én dém pH dét, Hinh 2b, cho thay khi bo sung voi vao
trong dt, kha nang dém pH (pHBC) ctia mau dét giam, cu thé dat khi khong b6 sung véi c6 pHBC ctia mau
dat 1a 260 mmolH (OH")/kg nhung khi bd sung voi & cac ti 1& 0,64; 0,85; 1,06 % thi kha ning dém giam
lan luot 14 143; 89 va 34 mmolH(OH")/kg. Phan tich sy khac biét cac gi4 tri trung binh ctia pHBC khi bd
sung voi cho thay su khac biét c6 co ¥ nghia théng ké & ti 18 voi bd sung 1 0,00; 0,64 va 1,06%. Két qua
nghién ctru ciing tuong ddng véi nghién ciru ciia Nelson & Su cho rang pHBC cuia dét cao ¢ ¥ nghia ¢ pH
<5 [29]. Diéu nay dugc 1y giai & pH <5, khi qua trinh thily phan Al tré nén khong dang ké, sy trao doi H

va A" 1a mot co ché quan trong dong gop cho qua trinh tang kha nang dém pH dat [30]. Diéu nay da dugc
minh ching trong nghién ctru la viéc loai bo axit do AP s& can tiéu ton lu(mg kiém rat 1on tuong tng véi
kha ning dém pH rét cao (260 mmolH'(OH" )/kg). Diéu nay co thé Iy giai do dat c6 ham lugng hitu co cao
4,9 % thuong c6 kha nang dém cao va pH dat dac trung rat thap. Két qua giai thich ciing dugc tim thy
trong bao cio ciia Mkhonza va cong su vé anh hudng cac chit hitu co dic tinh dat [5].

Tir két qua thu duoc, Hinh 2a va Hinh 2b, di cho thiy viéc bo sung voi vao dat 1,06 % s& cho pH 5,8 phu
hop cho sy phat trién cua  cdy theo Amacher, va cong sw, pH phu hop la pH trong khoang pH 5,5-7,2 (hoi
chua dén trung tinh) s& t6i uu cho sy phat trién cua cdy (Amacher, et al., 2007). Nhung khi d6 kha nang
dém pH da giam manh, muc do bi axit hoa trg lai 1a rat cao can co giai phap on dinh pH. Hon nira, véi liéu
lwong nhu vay, luong voi sir dung dé nang pH cho 1 ha dét trong sé dao dong trong khoang 25-50 tan voi.

Luong voi str dung 1a rat 1on s& anh hudng cuc bo dén chét lugng dat [5] va day gia thanh san xuat s rat
cao, khong phii hop. Do d6, nghién ctru tich hop voi véi canxi - than sinh hoc hay canxi citrat da dugc tiép
tuc nghién ctru. Ham luong voi sir dung dé tich hop duoc lya chon 1a 0,85%, pH dét 1a 5 nhu 1a pH ban dau
clia dat.

Anh hwéng ciia viéc bo sung tich hop véi, than sinh hoc 1én pH dat

Két qua khao sat qua trinh bd sung véi ti 18 voi 0,85% két hop véi canxi - than sinh hoc & cac ti 1¢ 0,00;
0,21; 0,42 va 0,84% theo than sinh hoc dugc trinh bay trong Hinh 3a, cho thiy pH mau dat ting nhe, lan
luot 1a 4,99; 5,08; 5,95; 5,93. Két qua cho théy tinh kiém cua canxi — than sinh hoc khong cao béng vOi.
Két qua nghién ctru twong déng véi nghién ctru ciia Martinsen va cong sy cho rang khi bd sung than sinh
hoc & mirc 1%, su gia ting pH dat khoang 0,5 don vi khi pH trung binh ban dau 1a 4,7 v&i than sinh hoc ¢6
ngudn gdc tlr vo cacao [31]. Phén tich sy khac biét cic gid tri trung binh ctia pH khi b6 sung voi két hop
canxi - than sinh hoc cho thiy & ti 1& than sinh hoc 0,42% cho gia tri pH khac biét c6 y nghia thong ké so
v6i 0,00 va 0,21%, trong khi, giira 0,41 va 0,84 thi sy khac biét 1a khong c6 ¥ nghia. Dicu nay c6 thé 1y giai
su phan huy chat hitu co ctia vi sinh vat trong qua trinh 0 dat c6 thé da hd trg cho sy gia ting d chua ctia
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dat do cac axit hitu co va vd co dugc hinh thanh trong qua trinh phan hity chat hitu co ctia dét, hay trong
than sinh hoc. Ly giai tuong tu cling dugc tim thay trong bao céo cua Junior va cong su [6]
Tur ket qué cho thay dat bo sung canxi —than sinh hoc ¢ ti 1€ than sinh hoc >0,21% 1a phu hop cho cay cam.
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Hinh 2 Két qua pH va dém pH khi bd sung voi tich hgp than sinh hoc, cdc chit “b thé hién su sai khdc cé y nghia
thong ké

Két qua nghién ctru anh huéng ciia qué trinh bd sung két hop voi 0,85% véi canxi-than sinh hoc 1én kha
ning dém (pHBC), Hinh 3b, cho thiy pHBC thay d6i khong theo mot xu hudng rd rét. Cy thé, khi ti 1é than
sinh hoc tang tir 0,00 dén 0,21% thi pHBC ting c6 y nghia thong ké nhung sau d6 giam nhe khong co y
nghia.Viéc bo sung than sinh hoc 1a taing pHBC c¢6 thé 1a do cdc nhom chirc cacboxylat va phenolat trén bé
mit than sinh hoc, Hinh 1. Ly giai twong tu ciing dugc tim thay trong nghién ciru ciia Mosharrof, va cong
su cho ring than sinh hoc lam ting CEC ciing c¢6 thé gitp 6n dinh pH cua dét [9]. Tuy nhién, khi than sinh
hoc tang 1én 0,42 hay 0,84 % thi pHBC lai c6 ddu hiéu giam xubng 151 va 109 mmolH'(OH")/kg. Diéu nay
c6 thé dugc 1y giai do kha ning phan ly ciia cic nhom mubi canxi carboxylat trén bé mit than sinh hoc
giam nén pH va pHBC khong tang. Hon nita, cac ion Al , Fe c6 kha nang tao phuc vdi cac nhom chirc chua
oxy trén bé mit than sinh hoc nén ciing gép phan lam giam dién tich 4m ciia bé mit than va lam giam
pHBC. Mit khac, su phan hity ctia chat hiru co trong qua trinh 1 [5], ¢6 thé da 1am giam kha ning dém ciia
dat, tuy nhién qua trinh nay 1am thay d6i pH rat han ché [32]. Két qua nghién ctru cho thay khi sir dung voi
0,85% tich hop véi than sinh hoc 0,21% sé& cho pH chip nhan dugc (theo nghién ciru ciia Amacher va cong
su [21]) va kha nang dém pHBC cao nhat. Khao sat ing dung voi két hop canxi citrat cling da duoc xem
xét dé danh gia kha ning ing dung trong cai tao pH va kha ning dém cuia dat.

Anh hwéng ciia viéc bo sung tich hop véi va canxi citrat 1én pH dat

Két qua khao sat qua trinh bo sung véi ti 18 voi 0,85% két hop Canxi — citrat 6 cac ti 1€ 0,00; 0,53; 1,06 va
2,10% dugc trinh bay trong Hinh 4a. Két qua cho thdy pH mau dat thay doi khong 16n dao dong 1,00 don
vi pH, cu thé 1an luot 1a 4,99; 4,99; 4,97; 5,95. Mic du, mu01 cua axit citric c6 chua 3 nhoém carboxylat
nhung khong tang pH c6 thé do su gia ting pH cua cac mudi hiru co phan 16n lién quan dén cac loai cation,
trong d6 mudi canxi lam thay d6i pH it hon nhiéu so v&i mubi natri. Diéu nay c6 thé dugc 1y gidi do do tan
cua chung khac nhau [32]. Phan tich sy khac biét cac gia tri trung binh ciia pH khi bd sung voi két hop
canxi — citrat cho thay & ti 18 axit citric 0,00; 0,53 va 1,05% cho gia tri pH khéc biét khong c6 y nghia thong
ké. Piéu nay c6 thé 1y giai do qua trinh tan cham cuia canxi citrat (46 tan 0,95 g/L & 25°C) nhung ciing cho
thdy kha ning qua trinh hoa tan sé tiép tuc va s& dan dén kha ning duy tri pH on dinh cao. Ly giai twong tur
cling dugc tim thay trong nghién ctru ciia Ng va cong su [3]. Két qua nghién ctru cho thdy qua trinh két hop
voi va canxi citrat & ti 18 2,1% (tinh theo axit citric) 1a khac biét c6 y nghia thong ké so véi céc ti 1¢ khac,
Hinh 4a.
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Hinh 4. Két qua pH va dém pH khi b6 sung vai tich hop canxi citrat, cdc chir @b thé hién su sai khéc c6 y nghia
thong ké

Két qua nghién ciru anh hudng ctia qua trinh bo sung két hop voi 0,85% voi canxi citrat 1én kha nang dém
(pHBC), Hinh 4b, cho thiy pHBC thay ddi theo chiéu hudng tang. Cu thé, khi ti 1¢ canxi citrat tang tir 0,00
dén 1,05% thi pHBC ting khong c6 y nghia théng ké nhung dén ti 1& 2,01% thi pHBC ting cé y nghia.
Diéu nay duoc ly gidi do 3 nhém chire COO- cua canxi citrat, caic nhom carbolxylat nay ngoai viéc cung
cap nhom COO™ con dé dang tao phirc vdi cac ion Al, Fe da han ché qua trinh thity phén [3, 14]. Ly giai
tuong tu ciing duoc tim thay trong nghién ciru ciia Mosharrof, va cong su cho rang cac nhom chuc
cacboxylic co thé ting dém pH dét [9]. Tir két qua nghién ctru di cho thiy voi (0,85%) két hop canxi citrat
& céc ti 16 >0,5% cho pH dat c6 thé chap nhan duogc theo nghién ciru cia cia Amacher va cong sy [21]. Tuy
nhién, do & ti 18 phdi hop véi canxi citrat & 0,5% va canxi citrat 1% voi dém pHBC khong cho thiy sy khac
biét c6 y nghia thong ké nén lya chon nghiém thirc voi (0,85%) két hop vai canxi citrat 0,5% la phu hop
nhat.

Tom lai, tir cac nghién ctru da cho thiy dé dat c6 pH >5 cac nghiém thic c6 thé sir dung 1a voi >0,85%; voi
0,85% két hop canxi citrat >0,5% (tinh theo axit citric); voi 0,85% Kkét hop canxi - than sinh hoc >0,21%
(tinh theo than sinh hoc), Hinh 5. Panh gi4 kha ning dém pH (pHBC) cta dat khi cai tao thi lya chon
nghiém thirc voi (0,85) két hop canxi citrat 0,5% va voi (0,85%) két hop canxi - than sinh hoc 0,21% la phu
hop. Trong d6 nghiém thirc v61 (0,85%) két hop canxi - than sinh hoc 0,21% la giai phap pht hop hop nhét
trong tinh toan l¢i ich kinh té va trong mg dung san xuat néng nghiép xanh, bén vitng. Két qua nghién ciru
da khang dinh giai phap két hop voi véi cac vat lidu cai tao khac nhu mudi hitu co, than sinh hoc 1a ¢ hiéu
qué trong cai tao pH va pHBC. Trong do, voi c6 thé vai tro trung hoa hidu qua H' ¢6 thé trao d6i trong dat
va giam doc tinh ctia A" va Fe?*, trong khi than sinh hoc hay mudi hiru co s& lam ting tinh 6n dinh cia
dat thong qua qua trinh tao phirc, trao d6i cation bé mit.
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4. KET LUAN

Tir cac két qua nghién ctru trén, cho phép rit ra mot sd két luan nhu sau:

Mot s tinh chét dat axit (Gleysol) ving trong cam tai Viing Liém, tinh Vinh Long (Ti trong, dung trong,
pH, OC), than sinh hoc duogc didu ché & cac nhiét d6 300°C tir vo ca phé tai Daklak (hiéu suat thu hoi, OC,
pH, pH,, s6 nhém H', OH, CEC) di duoc thu va dugc xac dinh. Két qua nghién ctru cho thdy miu dat rat
axit (pH<3) va dém pH cao rat kho cai tao. Céc giai phap bd sung voi (>0,85%), voi (0,85%) két hop canxi
citrat (>0,5% tinh theo axit citric), voi (0,85%) két hop canxi - than sinh hoc (>0,21% tinh theo than sinh
hoc) khi bo sung vao dat axit i gop phan cai thién pH theo tiéu chuan danh gia clia cia Amacher va cong
su [3] va déu co kha ning nang cao dém pH ctia mau dat. Két qua da lya chon giai phap bo sung voi (0,85%)
két hop canxi — than sinh hoc (0,21%) vao dat 1a mic tot nhat so voi hai giai phap con lai ca k¥ thuat va
kinh té. Két qua ctia nghién ctru di cho thay rang viéc sir dung voi két hgp canxi - than sinh hoc d mang
lai nhimg thay d6i mong mudn vé dic tinh ciia d4t nhu pH, pHBC 1a nhiing chi tiéu quan trong trong san
xuat néng nghiép.
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EVALUATION OF THE COMBINED APPLICATION OF AMENDMENTS (LIME,
BIOCHAR AND ORGANIC ACIDS) ON ACID SOIL (GLEYSOLS) IN VUNG LIEM,
VINH LONG: SURVEY OF pH AND pH BUFFERING CAPACITY
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Abstract: Soil acidification is increasingly serious due to the use of chemical fertilizers, continuous

intensification in agricultural production has affected the yield of crops. The objective of the study was to
evaluate the applicability of combined amendmenders such as lime, biochar derived from pyrolysis coffee

husks at 300°C and organic acids in improving pH and pH buffering capacity (pHBC) of the acid soil of
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Vung Liem, Vinh Long. Some parameters of soil (Density, density, pH, OC) and biochar (recovery yield,
OC, pH, pHpzc, number of groups H+, OH-, CEC) were determined. The study was carried out through
soil incubation and simulated acidification experiments. The research was conducted based on the
combination of lime, organic matter, and biochar and was carried out through soil incubation and simulated
acidification experiments. With 3 treatment series including (i) Soil mixed with lime (at the ratios of 0;
0.64; 0.85; 1.06% according to CaO); (ii) Soil mixed with lime integrated with calcium - biochar (at biochar
ratios 0; 0.21; 0.42; 0.84% according to biochar); and (iii) Soil mixed with lime integrated with calcium
citrate (at ratios of 0; 0.53; 1.05; 2.1% according to citric acid), 3 replicates for the experiments. The results
showed that the treatments of integrating calcium - citrate (with 0.5% citric acid) and calcium - biochar
(with 0.21% biochar) derived from 300°C pyrolysis coffee pods both improved pH and the pH buffering
capacity of the acid soil in Vung Liem, Vinh Long. Research shows that the use of lime combined with
calci - biochar improves the pH as well as improves the pH buffering capacity of acidic soils in Vung Liem
district, Vinh Long province.

Keywords: citric acid, acidic soil, pH buffering capacity, soil pH, biochar, lime.
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