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Tom tit. Dat bi chua hda ngay cang nghiém trong do xa thai trong hoat dong cong nghiép va st dung qué
nhiéu phan bon héa hoc trong ndng nghiép. Cai tao dat bang @ng dung than sinh hoc tir phu pham néng
nghiép dang 1a xu hudng cua ndng nghiép xanh. Muc dich cta nghién ciru la danh gia kha nang sir dung
than sinh hoc tir phan bo dé cai tao dat nham cai thién pH, kha nang dém pH va kha ning gitt nuéc cua dat
xam (Acrisols) Cua Chi, Tp HCM. Cac phuong phéap thuc nghiém bao gém diéu ché than (¢ cac nhiét do
300, 450, 600°C), i dat va xac dinh pH, kha ning dém pH, kha ning giir nuéc da duoc &p dung. Két qua
nghién cttu cho thay than sinh hoc dugc diéu ché tir phan bo & cac nhiét do khac nhau khi duoc bd sung
vao dat xam déu di gop phan cai thién pH, nang cao kha niang dém pH va ting kha ning giit nwdc cuia mau
dat. Két qua ciing cho thay sir dung than 300 véi ti 1& 3 % b sung vao dat da cho pH phi hop véi cy trong;
nang cao kha niang dém pH, tang kha ning giitr nuéc cua dat xam Cu Chi va giam chi phi. Nghién ctu da
xé&c nhan kha ning tng dung than sinh hoc cd ngudn géc tir phan bd dugc diéu ché & nhiét do thip dé cai
tao cac thong sb cua dat nhu pH, kha niang dém pH va kha ning giir nude trén dat xam Cu Chi 12 ¢o co so.
Tir khoa. dat xam, kha nang dém pH, pH dat, phan bo, than sinh hoc.

THE APPLICATION OF COW DUNG DERIVED BIOCHAR TO IMPROVE pH,
ENHANCE BUFFERING CAPACITY AND WATER-HOLDING CAPACITY OF GRAY
SOIL (ACRISOLS) IN CU CHI, HO CHI MINH CITY

Abstract. The soil is acidified increasingly serious because discharge actions from industrial activities and
using the excess of chemical fertilizers in agriculture. Soil amendment by applying biochar from
agricultural by-products is the trend of green agriculture. The purposes of the study were to evaluate the
applying cow dung derived biochar which prepared at different pyrolysis temperatures to improve pH, pH
buffering capacity and water-holding capacity of the gray Cu Chi soil, HCMC. Experimental methods
included (i) biochar preparation (at temperatures 300, 450, 600), (ii) soil incubation and (iii) determination
of pH, pH buffering capacity, and water holding capacity. The results of the study showed that biochar
added to gray soil has contributed to improve pH, improving pH buffering capacity and increasing the water
holding capacity of the soil. The results also showed that the using 300 biochar at a rate of 3% is suitable
to amendment grey Cu Chi soil (pH, pH buffering capacity and water holding capacity), because it is benefic
the costs (low pyrolysis temperature and hight recovery effect). The study results have confirmed the
applicability of biochar derived from cow manure at low pyrolysis temperatures to improve soil parameters
including pH, pH buffering capacity and water-holding capacity on gray soils is based.

Key words. grey soil, pH buffering capacity, soil pH, cow manure, biochar.

1. GIOI THIEU

Axit hda moi truong dit da tang toc do cac hoat dong khac nhau nhu tham canh, sir dung phan bén N qué
nhiéu da thiic diy qua trinh chua héa dat néng nghiép, 1am giam ning suat cay tréng [1]. Nhiing loai dat
nay thuong c6 pH va dém pH thap va do d6 nhay cam véi axit hda. Kha nang dém pH cua dét 1a yéu t6
chinh quyét dinh tdc do thay d6i pH trong qua trinh axit hoa dat, kha nang dém pH I6n hon dan dén thay
ddi pH cham hon va khi d6 kha nang dém pH (pHBC) c6 thé duoc sir dung dé du doan xu hudng axit hda
cua dat [1, 2]. pH cua dit duoc xem nhu 1a “thong sé chinh cua dt” anh huong dén vé sb cac dic tinh va
qua trinh sinh hoc, héa hoc va vat ly cta dat va anh huéng dén sy phét trién cua thuc vat. Than sinh hoc cé
tinh kiém, tuy nhién d6 kiém thay ddi tiy theo dic tinh cua nguyén lidu thé duoc st dung dé san xuét than
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sinh hoc va nhiét do nhiét phan [3]. pH va dém pH thay d6i phu thudc vao nhiéu yéu té bao gom kha niang
trao doi cation (CEC), ham lugng chét hitu co (OC), céc phan img hoa tan / két tua va phan tng proton héa
/ deproto hda trén cac khoang chat co dién tich bién di hién dién trong dat [2]. Tuy nhién, moi quan h¢
gitra pH, kha nang dém pH cua dat, dac tinh, liéu lugng than sinh hoc bo sung can duoc nghién cau.

Than sinh hoc la san pham duoc san xuét tir cac phu pham ndng nghiép bang phuong phap nhiét phan trong
diéu kién yém khi ¢ nhiét do > 300°C. Nguyén lidu thd phd bién cho than sinh hoc, cha yéu 1a chat thai tir
nhiéu nguon khac nhau, trong dé co phan bo [4, 5]. Hién nay dan bo thit cua huyén Cu Chi ¢6 hon 26870
con, lugng phan thai ra ugc khoang 50 tan/ngay [6], day s& la ngudn nguyén lidu rat cogiatri dé diéu ché
than sinh hoc. Trong nhiing nam gan déy, than sinh hoc d4 nhan duoc sy quan tam vé tiém niang ciia n6 dé
c0 lap carbon, cai thi¢n d¢ phi nhiéu cua dat va cai tao dat [2]. Str dung than sinh hoc c6 thé 1am ting pHBC
cua dat va giam do chua cua dat, do dong gop cua CEC trong than [2]. Bén canh do, than sinh hoc ciing lam
tang kha nang gitr nudc trong dit 1am ting ning suat cay trong va glam nhu cau tudi tiéu. Tuy nhién hiéu
qua ting phu thuoc vao nguyén liéu than sinh hoc, loai dét va ty 18 hdn hop [7]. Anh huéng cua viéc bd
sung than sinh hoc 1én pH, kha nang dém pH va kha ning giir nwdc s& dugc xac dinh bai nhiéu yéu td nhu
ty Ié than sinh hoc bo sung, loai vat lidu diéu ché than, loai dat khac nhau dan dén két qua thu duogc 12 khac
nhau [8]. Tuy nhién cac nghién ctu vé van dé nay hién nay con thiéu thong tin. Do d6, nghién ctru anh
huong cua than sinh hoc ¢6 nguon gdc tir phan bo duoc dicu ché & cac nhiét do, ti 1é khac nhau dén kha
nang cai tao pH, dém pH va kha ning giit nudc cta dat xam Cu Chi da dugc thuc hién. Qua d6 co thé phat
trién mot phuong phap st dung than sinh nhu mot giai phap cho nong nghiép bén vitng nhom dat xam
(Acrisols) & Tp H6 Chi Minh.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU

2.1 Phuwong phap thu miu

M3u phan bo duoc ldy trong thang 12/2018 ¢ mot ho dan, chin nudi bo ¢ huyén Cu Chi, Tp HCM
(10°58°11,3”N 106°34°33,5”E). Cac mau sau khi liy vé duoc 1am kho trong khong khi va duoc sdy khd &
65°C trong 24 gio, cit nhé <5mm trude khi duoc nhiét phan dé dam bao qua trinh nhiét phan déng déu [9].
M3u dét dugc thu md phong theo nghién ciru cia Gayoung Yoo va cong su [10]. Dat duoc ldy tai x4 Tan
Thanh Pong, huyén Cu Chi, Tp. HCM. Mau dat duoc lya chon tir khu vire trong hoa mau, sau thu hoach,
dd sau tir 0-10 cm, khu vuc ldy mau c6 duong kinh 10m, 1ay 5 mau & 4 goc véi tam dudng chéo va tron lay
1 mau téng hop. Sau d6 dugc lam khé trong khong khi, nghién nhé va qua rdy 2mm va bao quan & nhiét
do 4°C.

Céc phuong phap phan tich ap dung trong nghién ciu: dung trong, ti trong theo TCVN 6863:2001, pH va
hoa hoc bé mat cua than sinh hoc (pHpzc) theo mé ta trong nghién ctu cua Tran Thi Ta [11], cacbon hitu
co (OC) cua than va dit theo phuong phap Walkley Black [12], s6 nhém H* va OH" theo Cheung va cong
su [13], Xac dinh dung lugng cation trao d6i (CEC) md phong theo TCVN 8568:2010, phuong phap quang
phd hong ngoai FT/IR-4700 type A duoc sir dung dé xac dinh cac thanh phan va cau trdc phan tir trong
than sinh hoc.

2.2 Dung cu va hoa chit thi nghiém

Céc hoa chat sir dung trong thi nghiém 1a loai tinh khiét phan tich caa Merck va Trung Qudc bao gom: KCl,
HCI, NaH2PO4, NaOH, HNOs, NaOH, H,0.. Nuéc sir dung 1a nuéc cit qua loc bang may loc nudc siéu
sach Model: EASYpure Il RF caa Thermo Scientific — USA.

2.3 B6 tri thuc nghigm

Diéu ché than md phong theo nghién ciru cia Yoo va cong su, khi d6 phan bo sau xir ly (I1am khé trong
khong khi, 1am vun) dwoc diéu ché trong 16 nung lan luot voi nhiét do 1a 300, 450, 600°C Vi toc do gia
nhiét 10°C/ phiit va luu giir trong 2 gio. San pham sau nung duoc nghién nho qua rdy 1mm va luu trir trong
tdi PE kin [10]. Cac mau than sinh hoc sau d6 dwoc sir dung dé xac dinh pH, pHpzc, OC, sé6 nhém H*/OH-
, CEC va sir dung cho thi nghiém khao sat anh huéng caa than 18n kha niang dém pH cua dét.

2.3.1 B tri thi nghi¢m u dat

Qué trinh & md phong theo Shi va cong sur, cac mau dét kho trong khong khi (120 g) dwogc dat trong coc
thay tinh va tron ki vai than sinh hoc dé tao ra hdn hop c6 ham lugng than sinh hoc 0, 1, 3 va 5%. Hon hop
dugc lam wot bang nudc khir ion dén 70% kha ning gilt nude cua dat. T4t ca cac coe déu dugc boc bang
mang nhya c6 16 nho dé trao ddi khi ciing nhu giam thiéu that thoat hoi nudc. Cac nghiém thirc duoc 1 ¢
25 °C trong 30 ngay, cir sau 3 ngay, kiém tra va tudi nudc dé duy tri d6 4m khong doi trong suét thoi gian
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. Ba lan l3p lai cho mdi lan xir ly vai thi nghiém kiém soét 1a mau dat khéng chia than sinh hoc. Sau khi
11, cac mAu dit duoc siy kho trong khong khi va duoc nghién qua ray dé xac dinh pH theo TCVN 5979
2007 va xac dinh kha nang dém pH theo mé hinh Xu va cong su. & Shi va cong su [1, 2].
2.3.2 B tri thi nghiém khao sat pH va dém pH mau dat
M@ hinh thi nghiém duoc md phong theo Xu va cac cong sw, dém pH cua mau dat duoc xéac dinh bang ky
thuat chuan d¢, thiét 1ap bang cach thém luong HCI hoac NaOH vao huyén phu dat vai ty 1& ran / long 1:5.
Cu thé, 4 g dat duoc can vao mdi 6ng polyetylen va luong nudc khir ion thich hop duoc thém vao dé thé
tich cudi cung 12 20 mL sau khi da thém HCI hoic NaOH 0,04 M (dung dich tiéu chuan) sao cho khoang
pH khao sét 12 4-7. Thém 1,0 ml CaCl, 0,04 M va 0,25 mL chloroform vao mdi 6ng dé tang d6 phan ly va
tic ché hoat dong cua vi sinh vat. Cac huyén phu dugc lic trong 24 gid ¢ 25 °C va dugc can bang trong 6
ngay nira, trong thoi gian do, nén lac trong 2 phut méi ngay trong tong cong 7 ngay va sau do do pH. Kha
ning dém pH cuaa dét axit cd thé duoc tinh tir 46 déc cua phan tuyén tinh cia duong cong chuan do bazo
axit [1, 2].
2.3.3 B tri thi nghiém khao sat kha ning giir nwéc cia mau dat
M6 hinh thi nghiém mé phong theo cac nghién ciu trudc [7, 14]. Mau dat sir dung 1a mau dét sau xu 1y.
Khéi lugng mau dat 1 20 gam va cho vao céc cot. Cac cot loc dugc thiét ké bang cach sir dung céc ong ly
tam 30 mL c6 nap day. Nude vo khoang duoc rung trong hai phut dé loai bo bot khi. Nudc tir tir cho vao
mdi 6ng chira hdn hop, trong khi rung nhe, cho dén khi nuée du thira duoc quan sat thay. Hon hop nay sau
d6 duoc lac trong 2 gio dé dam bao tinh déng nhit cua ham luong nudc trong mau. Sau do, dé ling 24 gio
hén hop duoc rat hét dya vao trong luc qua loc, khi cac giot nude khong con. Tinh toan lugng nudc bi giit
lai (WHC). Lap lai ba Ian cho mdi thi nghiém. Mau déi chitng (mau kiém soat) 12 mau khong tron véi than
sinh hoc
2.4 Xir ly dir ligu thi nghiém
2.4.1 Tinh toan két qua
2.4.1.1 Tinh ton kha ndng dém pH dat (pHBC) va dét b6 sung than
Kha nang dém pH dat (pHBC) duoc xac dinh dwa vao biéu do giira lugng H* hoic OH™ dugc thém vao la
d6 déc cua phan tuyén tinh cia dudng cong dém cho tat ca céc thi nghiém [15].
2.4.1.2 Tinh todn kha nang gitr nudc
Kha ning giit nuéc dua trén phan tich khdi lwong 1a lugng nuéc con sau khi mau dat dugc can bang béo
hoa nuéc sau khi siy kho & 110 °C trén khéi lugng mau dat kho do theo Yu va cong su., [7].

khéi lwong wot — khoéi lwong kho

HC = - - - 1009 1
WHC khi lwong kho x 100% 1)

2.4.2 Xir ly s6 liéu

Céc sb lieu thu thap duoc tap hop va xtr Iy théng ké bang phian mém c6 trong Exel. Bé giam thiéu cac ngudn
dan dén sai s6, mau lap da duoc sir dung trong cac phan tich dé danh gia d6 chinh xac va sai léch. Céc thi
nghiém va phan tich déu dugc Iap lai 3 1an. SPSS 20.0 dugc sir dung dé xac dinh tinh ddng nhét ciia phuong
sai, sau d6 xac dinh su sai khéc céc gia tri trung binh giira cac thi nghiém vai gia tri p < 0,05 bang Tukey’s
test post hoc khi Sig>0,05 hogc Tamhane khi Sig<0,05 [16]

3. KET QUA VA THAO LUAN

3.1 Xac dinh mét s6 tinh chat ciia dit va than sinh hec

Két qua nghién ctru, Bang 1, cho thiy mau dat thu dwoc c6 pH 5,5, thudc dang dat chua trung binh. Dung
trong, ti trong lan luot 1a 1,49 va 2,54 g/cm? thugc nhdm cé thanh phan co gidi nhe - trung binh, két qua la
tuong ddng vai nghién ctu caa Vil Thiy Duong va cong su cho dung trong 1a 1,53 g/cm? ciing véi mau thu
dugc & Thanh phd HS Chi Minh [17]. Ham lugng OC trong dt 3,7% thudc mirc ¢6 ham lugng hitu co trung
binh theo Hoi khoa hoc dét Viét Nam.

Két qua nghién ctru anh huong nhiét o didu ché 1én hiéu suat thu hoi than, mot sé thanh phan héa ly bé
mit cua than sinh hoc da duoc trinh bay chi tiét trong nghién ctru trude do [18].

Bang 1 Thanh phan tinh chat ciia mau dat

Chi tiéu Pon vi tinh Két qua SD
Ti trong g/cm?® 2,54 0,08
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Dung trong g/lem?® 1,49 0,07
pH Thang do pH 55 0,1
Ham lugng OC % 3,72 1,59
Bang 2 Hiéu suat thu hdi va mot sé thanh phan héa ly bé mat cua than sinh hoc
t°C % H pH pHzpc mmolH*/g mmolOH- %0C CEC,
/g mmol/kg
300 63,0 7,912 7,48 5,1 11,32 36,7° 1132
sSD 1,7 0,03 0,1 0,1 0,1 53 12
450 51,12 9,340 8,8" 4,42b 11, 6° 61,2° 144
SD 0,6 0,03 0,1 0,3 0,1 0,5 12
600 49,42 9,35b 9,1°¢ 3,72 12,4°¢ 16,62 188°¢
sD 0,1 0,22 0,1 0,2 0,2 18 12

Céc chiz 2P trén cling 1 cét thé hién su sai khéc ¢é ¥ nghia thong ké.
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Hinh 1. Phé FTIR cita than 300, 450 va 600 °C (twong (ng & 300, 450 va 600 °C)

Két qua phan tich trén may quang phd hdng ngoai FT/IR-4700 type A (Hinh 1) cho thiy diy dic trung miii
3500-3000 cm? cua than & 300 °C c6 su hién dién cia nhém —OH [9] va day miii & 1590-1520 cm* quy
cho lién két nhém carboxylat COO" nhiéu hon so véi than 450 hay 600 °C. Két qua 1a twong ddng véi két
luan ctia cac nghién ciru trudc cho rang than sinh hoc dugc san xuat ¢ nhiét do cao hon duoc dic trung boi
carbon bén hon va c¢6 d¢ on dinh cao hon véi dic tinh vong thom tang [19]. Nhiing két qua nay chi ra rang
viéc sir dung than sinh hoc ¢6 nhiéu nhom OH, COO- ¢ thé cai thién dém pH va kha ning giit nuéc cua
dét [2]

3.2 Anh hwéng cia viéc bd sung than sinh hoc 1én pH dat

Két qua nghién ctru anh huong viéc bd sung than sinh dwgc diéu ché & 300°C, Hinh 2a, cho thay khi b
sung than sinh hoc 300°C vao trong dat, mau dét c6 tinh axit (pH thap) da dwoc cai thién, cu the dét khi
khéng bd sung than c6 pH 5,2 va ting lan luot 13 5,3; 6,0 va 6,5 khi lwong than bd sung tang 1an luot 12 1,
3, 5 %. Két qua thu dugc cho thay viéc bo sung than vao dat tir 3 dén 5% la phi hop cho su phat trién rau
mau ¢ Cu Chi, pH dat trong dao dong 5,5 — 7,0 [20]. Phan tich sy khéc biét cac gié tri trung binh cua pH
khi b sung than cho thiy vai ti 18 0 va 1% su khéc biét khong ¢ nghla thong ké, nhung 3% la khac biét
v6i 0 va 1%. Trong khi gira 3 va 5% khac biét khong c6 ¥ nghia, didu nay mot lan nita khing dinh viéc b
sung 3% than 300°C la phu hop hon. Tuong tu voi dat bo sung than sinh hoc 450°C, Hinh 2b, mau dat axit
cling da dugc cai thien rd nét, cu thé mau dat khi khdng b6 sung than co pH 5,2 va ting lan luot 12 5,4; 6,7
va 7,0, khi lugng than bd sung ting 1an luot 12 1, 3, 5%. Két qua thu dwoc cho thdy ti 18 than b sung tir 1
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dén 5% la ph hop cho sy phat trién rau mau ¢ Cu Chi [20]. Phan tich sy khac biét cac gia tri pH trung binh
cua cac nghiém thirc thuc nghiém cho ket qua twong ty nhu trong than 300°C, 0 va 1% khac bi¢t khong co
y nghia thong k&, trong khi so vai 3 va 5% la khac biét co y nghia. Gitra 3 va 5% thi khac biét khong cé y

nghia. Do d6,ti 18 bo sung 3% la phi hop nhét cho cai thién pH.
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c. Than 600°C d. Cho 3 dang than

Hinh 2 Anh huéng b6 sung than & cc nhiét do va theo céc ti 1¢ 1én pH dat xam Cu Chi, cac chit 2° thé hién sy sai
khac c6 y nghia thong ké

Véi dat bd sung than sinh hoc 600°C, Hinh 21c, cho thiy khi bé sung than sinh hoc 600°C vao trong dat,
pH mau dit d3 ting, cu thé dat khi khdng b sung than c6 pH 5,2 va ting lan luot 12 5,4; 6,5 va 6,9, khi
luong than bo sung ting 1an lugt 4 1, 3, 5%. Két qua thu dugc cho thay vai ti 1é than 600 b sung tir 1 dén
5% la phi hop cho s phat trién rau mau ¢ Cu Chi [20]. Phan tich su khac biét cac gia tri pH trung binh ciia
cac nghiém thirc thuc nghiém cho két qua tuong ty nhu trong than 300 va 450°C. Ti Ié b sung 3% la phu
hop. Qua trinh ting pH mAu dit trong cac thi nghiém khi ting lugng b sung than sinh hoc ¢ ngudn gbc
tir phan bo & cac nhiét d¢ diéu ché khac nhau c6 thé do lugng kiém trong than ting, Bang 2, theo d6 pH céc
dang than déu cao (>7,9), Iy giai ndy ciing tim thay trong nghién ctu cia Yuan va cong su [21].

Theo két qua nghién ctru, Hinh 2, cho thay viéc bé sung than sinh hoc vao dt s& lam ting pH dat, két qua
nay hoan toan phi hop vai cac nghién ctru trude [1, 21], d6 1a do sy dong gop ctia ham lugng kiém cao
trong than thé hién qua gia tri pH than, Bang 2. So sanh vé mirc d¢ cai thién pH cua 3 dang than, Hinh 1d,
cho thay & nhiing ti & than khac nhau thi pH mau dit bd sung than 450>600>300°C. C6 sy dao chiéu & than
sinh hoc 450 va 600°Cla do ham lugng hiru co trong than 450°C cao hon (61,2 so vai 16,6%), cac anion cua
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hop chat hiru co ¢6 thé da gop phan lam pH trong dat giam it hon. Tuy nhién, sy khac biét giira than 450
va 600°C ¢ ti 18 3 va 5% la khong c6 ¥ nghia théng k&, Hinh 2d, nén trat tu cd thé dugc sip xép
600>450>300°C, hoan toan phu hop véi gia tri pH cua cac dang than, Bang 2, khi d6 pH than 300 1a nhé
nhét va gia tri pH than 450 va 600°C khac nhau khong déng ké. Ket qua tuong tu cling ¢6 trong nghién ctiu
cua Yuan va cong su,. cho rang do klem cua than sinh hoc c6 mdi twong quan tuyen tinh duong c6 ¥ nghia
V6i su gia ting pH trong dat, 1a mot yéu té quan trong anh hudng dén sy thay doi 6 pH cua dat [21, 1].
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Hinh 3 Anh huong b6 sung than ¢ céc nhiét do va cac ti 1¢ bo sung 1én dém pH dat, cac chit a,b thé hi¢n sy sai
khac c6 y nghia thong ké

Theo Horrocks, R. Dwain; Vallentine, John F., d6 pH ciia d4t dong mét vai tro quan trong trong viéc cung
cip cac chat dinh dudng can thiét cho su phat trién cua cdy trong. D& dam bao mic do dinh dudng kha
dung tbi wu pH dit s& ¢ trong khoang tir 6,0 dén 7,0 [22]. So sanh 3 loai than 300; 450 va 600°C, Hinh 2,
cho thdy viéc sir dung than 300, 450 va 600 vai ti 1§ 3 va 5 % vao dat s& dua pH dét vao khoang pH phi
hop véi cay trong pho bién 14 6-7 [22]. Tuy nhién, dé xem xét yéu td 6n dinh pH do céc qua trinh axit héa
hay kiém xay ra hay khong thi khao sat kha nang dém cua dat khi sir dung than sinh hoc lam chét cai tao
da duogc thuc hién.

3.3 Anh hwéng ciia viéc bo sung than sinh hoc 1&n kha niing dém pH dat (pHBC)

Theo két qua nghién ctu, Hinh 3, cho thiy viéc bd sung than sinh hoc vao dat lam tang kha ndng dém pH
cuia dét va bd sung cang nhiéu than sinh hoc hon dan dén ting kha ning dém pH nhiéu hon, két qua trong
tu v6i nghién ctru trude d6 ctia Xu va cong su [1]. Hinh 3a, cho thay khi bd sung than sinh hoc 300°C vao
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trong dat, kha nang dém pH (pHBC) ctia mau dat tang, cu thé dét khi khong bo sung than c6 pHBC cua
miu dat 13 7,4 va tang 14n luot 12 10,1; 12,1 va 12,4 mmolH*(OH)/kg .
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Hinh 4 Anh huéng bé sung than & cac nhit do va theo cAc ti I¢ Ién kha ning giir nuoc cla d4t xam Cu Chi, cac
chit #>¢4 thé hién su sai khac c6 y nghia thong ké

Phan tich su khac biét cac gia tri trung binh caa pHBC khi bd sung than cho thay véi ti 18 0, 1 va 5% su
khac biét co ¥ nghia thong ké, nhung 3% la khac biét khong c6 y nghia thong ké voi 1va 5%, Hinh 3a.
Tuong ty véi dat bd sung than sinh hoc 450°C, Hinh 3b, pHBC cua mau dét tang, cu thé ting lan luot 12 9
va 12,3 mmolH*(OH")/kg ¢ ti 1€ 3 va 5% than.

Phan tich su khac biét cac gia tri trung binh caa dém pH khi b6 sung than cho thiy véi ti 16 0 va 1 % su
khac biét khong c6 ¥ nghia thong ké, nhung 1, 3 va 5% la khac biét c6 y nghia thong ké. Theo két qua khao
sét, Hinh 3c, cho thay khi bd sung than sinh hoc 600°C vao trong dat, pHBC cua mau dat di ting rd nét, cu
thé, tang 1an luot 12 7,4; 9,6 va 12,5 mmolH*(OH")/kg. Phan tich su khac biét céc gia tri trung binh cua dém
pH khi b6 sung than cho két qua tuong tu nhur véi than 450°C. Két qua nghién ciru cho thay rang véi cling
mot loai than, khi ting ti 1& phdi tron thi kha ning dém pH ting. Diéu nay duoc ly giai do ham lwong hiru
co tang, chinh cac nhém chic hitu co 1am cho pH mau dat phéi giam cham hay néi cach khéc 1a kha ning
dém tang [21, 1]. Két qua nghién ciru, Hinh 3b va 3c, d cho thay khi pH mau dat phéi tron co pH>6,5, (ing
V6i ti 1¢ than bo sung 1a 3va 5% cua than 450 va 600°C gia tri dém pH dugc cho 1a do qua trinh dé proton
cua cac nhom chuc ¢6 chira oxy cua than sinh hoc lam ting kha nang dém pH [1] hay qud trinh hoa tan
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HCO;" trong dat [23]. Khi pH mau dat c6 pH <6,5 cac méi lién quan giira ham lugng hitu co, cac khoang
chat, 6 kiém vai kha nang dém pH 1a rat phuc tap, khéng cho thay mét xu huéng rd rét nhu trong truong
hop cai tao pH nhu trong nghién ctru ciia Singh va cong su [23]. Biéu nay c6 thé do cac nhom chirc ning
chtra oxy cuia than 300°C nhiéu hon nén c6 kha nang hap phu va cung cap proton théng qua cac phan @ng
lien két & pH thap, 1am tang pHBC cua dat véi viéc b sung than sinh hoc, ly giai tuong tu ¢6 trong nghién
ctru ciia Xu va cong su [1].S0 sanh vé& mue do cai thién pHBC cua 3 dang than, Hinh 3d, cho thay ¢ nhitng
ti I¢ than 3 va 5% cho pH mau dat phi hop vai dat trong khao sat trong muc 3.2 cho thay kha nang dém pH
mau dét bo sung than 300>600>450°C. Tuy nhién, sy khéc biét giira than 450 va 600°C & cac ti Ié 1a khdng
¢6 ¥ nghia thong ké. O ti 1é 3% kha ning dém pH caa than 300°C khéc biét c6 y nghia théng ké so véi than
450 va 600°C, Hinh 3d. Két qua nghién ciru cho thy & ti 1é 3 va 5 % than sinh hoc 300°C cd kha ning dém
pH cao hon c6 ¥ nghia thdng ké so than 450, 600°C, diéu nay c6 thé duoc ly giai do trong thanh phan than
300°C ¢6 chira nhicu nhém OH va —COO, Hinh 1, viéc dong gop cac nhom chirc axit yéu cd thé 1a nguyén
nhan chinh lam tang kha nang dém pH. Tuy nhién, ti I¢ 3% va 5% cua than 300°C cho cac gia tri pHBC
khéc biét khong c6 ¥ nghia thong ké, Hinh 3a. Do 6, voi két qua thu duoc dt cai tao bang than 300°C & ti
1& 3% s& la pht hop vé chi phi (nhiét do nhiét phan thap) va hiéu qua (hiéu suat thu hoi cao, Bang 2) dé cai
thién pH va nang cao kha niang dém pH cua dat xam Cu Chi.

3.4 Anh hwéng ciia viéc bd sung than sinh hoc 1&n kha ning giir nuéc

Theo két qua nghién ctu, Hinh 4, cho thy viéc bo sung than sinh hoc 300°C vao dét 1am tang % kha ning
giit nudc cua dét va tang theo ti 16 than sinh hoc bd sung ¢ cac dang than bd sung. Cu thé, Hinh 4a dat khi
b sung than thi % ting thém kha ning gitr cia mau dat lan luot 14, 26, 42% so véi mau khong bo sung
than. Phan tich su khac biét cac gia tri trung binh cia % ting kha ning giit nudc khi bd sung than cho thay
su khac biét co y nghia théng ké khi thay d6i ti Ié than sinh hoc b6 sung 1, 3, 5%.

Tuong ty Véi dat bo sung than sinh hoc 450°C, Hinh 4b, % ting thém kha ning giir nudc caa mau dét tang,
cu thé tang lan luot 12 18, 45 va 48 ¢ ti 1¢ 1, 3 va 5% than bo sung. Phan tich su khac biét cac gia tri trung
binh cta % ting kha ning gitr nwéc cua mau dat khi bo sung than cho thy vai ti 18 gitra 0 va 1; gitra 3 va
5% su khéc biét khong co ¥ nghia thong k&, nhung 1, 3% 1a khac biét c6 y nghia théng ké. Theo két qua
khao sét, Hinh 4c, cho thay khi bd sung than sinh hoc 600°C vao trong dét, % ting kha ning gitr nudc cua
mau dat da tang rd nét, cu thé, % tang lan luot 1a 10; 31 va 33. Phan tich sy khac biét cac gia tri trung binh
ctia dém pH khi bé sung than cho két qua twong tu nhu véi than 450°C.

Trong hau hét cac thi nghiém véi tirng loai than & cac ti 1& khéc nhau cho thay khi tang ti 1& bo sung than
thi kha ning giit nude déu ting. Diéu nay co thé ly giai do tang ti & hitu co do than bd sung vao mau dat.
Két qua nghién ctru cling tuong ddng vai nghién ctu caa sir dung 5% than sinh hoc c6 ngudn goc tir g& vun
nhiét phan & 400°C trong 3 gio dan dén kha ning giir nude ting 50% so voi dat khong duoc canh tac [7].
So sénh vé& muc do cai thién kha nang giir nu6c cua 3 dang than, Hinh 4d, cho thay ¢ nhiing ti 1é than khéc
nhau thi % tang thém kha nang git nudc cia mau dét , dac biét o ti 1¢ 3 va 5%, su khéc biét cac gia tri tang
thém kha nang gitr nudc cua dat gitra cua cac dang than 1a khong c6 y nghia thong ké, diéu nay c6 thé do
thoi gian u trong thi nghiém ngén, theo Alotaibi & Schoenau thi thoi gian u ¢6 anh hudng dén kha ning giir
nudc [24]. Mic du vay, két hop véi két qua da thao luan & muc 3.2 va 3.3, ¢6 thé lya chon ti Ié than phéi
tron va ti 18 3% la phu hop dé cai tao dat xam Cu Chi.

4. KET LUAN

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

D4t x4m va phan bo (huyén Cu Chi, Tp HCM) dugc thu. Phan bo da dugc didu ché & cac nhiét do 300, 450
va 600°C. C4c tinh chit hoa ly cua dat (Ti trong, dung trong, pH, OC) va cua c4c dang than sinh hoc (hiéu
suat thu héi, OC, pH, PHpze, $0 nhom H*, OH", CEC) da duoc xéc dinh. Két qua nghién ciu cho thay than
sinh hoc khi bd sung vao dat xam da gop phan cai thién pH va nang cao kha nang dém pH cua mau dat. Két
qua da khang dinh viéc bd sung than sinh hoc ¢6 ngudn géc tir phan bo nhiét phan & 300°C véi ti 16 3 %
vao dat s& dua pH dat vao khoang pH phi hop véi cay trong; nang cao kha nang dém pH va kha ning giir
nudc cia dat xam Cu Chi. Hon nita, voi nhiét do nhiét phan thap sé cé chi phi ré hon. Do d6 viéc lya chon
than sinh hoc, ti 18 than cho viéc tng dung cai tao dat 13 c6 co sa. Tuy nhién, viéc st dung 3% than bo sung
vao dat xam 1a cao so voi binh thudng (khoang 10-20 tan/ha) nén can c6 thém nhitng nghién cau két hop
than sinh hoc véi chat nang pH nhu voi, dolomit, bentonit.
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