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ABSTRACT
Influence of silicate sodium (Na>SiOz) and silicofluoride sodium (Na:SiFg) on
phosphorus adsorption capacity of soils under rice soils
in the Southern Vietnam

The study was conducted on acid sulphate soils (Orthi - Thionic
FLUVISOLYS), alluvial soils (Plinthi Cambic FLUVISOLS) and grey soils
(Haplic ACRISOLS), in which cultured rice. The solution of KCI 0.01 M
containing phosphorus (KH,PO4; 0 - 400 mg P.I"Y) was added Na,SiOz or
Na,SiFs with concentration levels of 0 - 800 mg SiOs or SiFe.I"! in order to
understand that using Na,SiOs; and Na,SiFs could inhibit phosphorus (P)
adsorption capacity of three target soils. The maximum P adsorption capacity
(Qmax) and the amount of P needed to provide 0.2 mg.I"* (Po.) were determined
by using simple Langmuir equation.

The application of NaySiO3 and Na,SiFs inhibited Qma, Specially
remarkably decreased Py, values among three target soils. The relative decrease
(%) in the Pg, values was stronger than that in Qnax values. On the acid sulphate
soil, the effective of Na,SiO3; on inhibiting P adsorption capacity was based on
alkalinizing the environment mainly, while the effective of Na,SiFs that
decreased P adsorption capacity was builded up the anion adsorption
competition. On the alluvial soil, the reduction of Qnax values by the influence of
Na,SiO3; was recognized at low silic concentration levels only and caused by the
anion adsorption competition. On the grey soil, the influence of alkalinization
because of adding Na,SiO3 on the P adsorption capacity was not recognized.
The effective of Na,SiFs on the deduction of P adsorption capacity of three
target soils was more stable and clear than that of Na,SiOs.

Key words: Adsorption competition, P adsorption capacity, silicate, slicofluoride.

1. Mé& dau

Kha ning hap phu lan (P) 1a mot trong nhimg yéu to quan trong quyét
dinh kha nang cung cap lan cta dat va hiéu qua st dung phan lan. Pat chua nhiét
d6i voi ham luong oxihydroxide sat nhém cao thuong c6 kha ning hap phu lan
cao lam cho 1an trong dit dé chuyén sang dang kho tan va lam ting luong 1an
can bon (Tran Kéng Tiu & cong su, 1986; Sanyal & De Datta S. K., 1991).
Nghién ctru bién phap nhdm han ché qué trinh ¢6 dinh lan, nang cao ham lugng
lan dé tiéu trong dat 1a mot trong nhitng van dé duoc nhiéu nha khoa hoc quan
tdm. Trong sb cac tac nhan anh huong dén kha ning hip phu 1an cua dat thi su
hién dién mot sb anion trong dung dich dat co kha nang canh tranh manh mé véi
cac anion phosphate trén cac vi tri hép phu cua oxide Fe, Al dugc xem la mot
trong cac yéu to c6 kha nang lam giam kha nang hap phu 1an (Mengel & Kirkby,
1987; Samuel & cong sy, 1993; Fiantis Dian & cong su, 2002). Vé mat hoa hoc,
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cac anion silicate (SiO3?), silicofluoride (SiFe?), v.v.. 1 nhitng anion c6 4i luc
hoa hoc manh trén bé mat keo dat (Bolt G. H., 1976). C6 thé tim théy kha phé
bién cac hop chét chira cac anion nay trong thlen nhién va trong mot s phu phé
pham cong nghiép (cac phu pham silicofluoride trong nganh san xuat phan lan,
cac loai xi silicate trong nganh luyén thép).

Nghién ctu trong bai nay nham muc dinh danh gid kha ning ung dung
cac hop chét chtra cac anion silicate (Na,SiOs) va silicofluoride (Na;SiFs) trong
viéc giam kha ning hip phu P ctia mot s mau dat chua trong laa & mién Nam.

2. Vat li¢u va phwong phap

Nghién ctru duoc tién hanh trén 3 miu dit chua trong laa gdm: 1) Dat
phén hoat dong (Cu Chi - Tp HCM); 2) Pit phu sa, gley, co tang loang 16 (Chau
Thanh - Tién Giang); 3) Pét xam trén phu sa ¢0 (Cu Chi - Tp HCM). Anh huéng
clia cac hop chat chira cac anion SiOs%, SiF¢? dén kha niang hap phu P duoc
danh gia bang cach bd sung truc tiép cac hop chat chira cac anion SiOs?, SiFe?
vao dung dich KCI 0,01 M chra 1an (KH2PO4; ndng d6 0 - 400 mg P/I) chuyén
dung dé danh gia kha nang hap phu P. C4c anion canh tranh duoc dua vao dudi
dang cac hop chat Na,SiOs va Na,SiFs; ndng do: 0, 200, 500, 800 mg SiOs hodc
SiFg/l; ty 1& dat : dich 1a 5g : 25 ml; thoi gian twong tac 13 24 gid. Nghién ciru
dugc tién hanh trong hai diéu kién khong diéu chinh pH dung dich hap phy ban
dau va co diéu chinh pH ban dau vé pH 4,7. Kha niang hap phu P t6i da cta dat
(Qmax), lwong P hap phu dé dat nong do P trong dung dich can bang 0,2 mg/I
(Po2) duoc tinh toan theo phuong trinh Langmuir don.

Q=Omax.K.C

(1+k.C)

Trong d6: Q: Luong P dat hap phu ¢ nong d6 P con lai trong dung dich can bang
(C); C : Nong do P trong dung dich can bang; Qmax: Kha ning hap phu P tbi da;
k: Hé s6 lién quan dén ning luwong hap phu P.

3. Két qua va thio luin

Trong truong hop khong bod sung hop chit chira silic, gia tri pH ban dau
ctia dung dich hap phu (KC1 0,01 M chira P) giao dong tir 4,7 - 5,5. B sung
Na,SiOs lam ting pH cua dung dich hdp phu, gia tri pH: 4,7 - 11,8. BS sung
Na,SiFs lam giam pH ctia dung dich hap phuy, gia tri pH: 3,5 - 5,5.

Trong moi trudng coé sy hién di¢n cua nhiéu khoédng sét co dién tich bién
thién theo pH (variable charge) thi su thay d6i pH c6 thé 1am thay d6i dién tich
ctia bé mit keo sét anh huong kha nang hap phu P cua dat (Uehara G. & Gillman
G., 1981). Trong diéu kién thi nghiém khong diéu chinh pH cia dung dich héap
phu, kha nang hap phu P ctia dat nghién ctru chiu anh hudng cua viéc bd sung
cac anion canh tranh hap phu (SiOs%, SiFs*) dong thoi voi anh huéng cia pH.
Trong diéu kién chinh pH dung dich hap phu ban dau déu vé muc pH 4,7 co thé
xem nhu anh hudng cua pH ddi v6i kha ning hap phu P cua dat dugc loai trur.
3.1. Anh huwéng ciia Na:SiOs va NazSiFs déi véi khd ning hip phu lin ciia
ddt phén

Két qua vé kha ning hap phu P t6i da (Qmax) clia dat phén duoc trinh bay
qua Bang 1 va Hinh 1.



Bang 1. Kha ning hdp phu P cua dit phén dudi anh hudéng cua Na,SiO; va
NaQSiFe.

Qmax Poz
Cong thuc % tang (+) hoac % giam (-) SO
: MY PG| iam (o) %0( d)éi ching |9 P/kd 4o chl'gfrzg
Khong diéu chinh pH ctia dung dich hip phu
P (d6i chimg) 1.708 - 415 -
P + 200 mg SiOa/l | 1.457 (-)15 204 (-)51
P + 500 mg SiOa/l | 1.347 (-)21 147 (-)65
P + 800 mg SiOs/l | 1.610 (-)6 227 (-)45
P + 200 mg SiFe/l | 1.455 (-)15 245 (-)41
P + 500 mg SiFe/l | 1.425 (-)17 117 (-)72
P + 800 mg SiFe/l | 1.401 (-)18 113 (-)73
Diéu chinh pH cta dung dich hip phu vé mirc pH 4,7
P (d6i chimng) 1.720 - 417 -
P + 200 mg SiOs/l | 1.863 (+)8 210 (-)50
P + 800 mg SiOa/l | 1.774 (+)3 312 (-)25
P + 200 mg SiFe/l | 1.506 (-)12 186 (-)55
P + 800 mg SiFe/l | 1.428 (-)17 108 (-)74
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Hinh 1. Duong cong hép phu P cia dat phén dudi anh hwong cua Na>SiOs va
Na:SiFe: 1a) Khong dieu chinh pH dung dich hap phu; 1b) Dieu chinh pH dung
dich hap phu vé muc pH 4,7.

Trong diéu kién khong diéu chinh pH cua dung dich hap phy, kha nang
hap phu P ctia dat phén trong cac cong thirc bd sung Na,SiOs hoic Na,SiFs déu
giam so voi cong thirc d6i chiung khong bo sung silic (Bang 1, Hinh 1a). B6
sung Na,SiO3 lam giam 6 - 21 % gié tri Qmax, b0 sung Na,SiFe lam giam 15 - 18
% gi4 tri Qmax S0 voi d6i chuing. Pic biét, trong khi bo sung hai hop chat chira
silic tuy lam giam Qmax nhung khong nhiéu thi két qua tinh toan cho thay luong
lan hip phu dé duy tri ndng do P trong dung dich 12 0,2 mg/l (Poz - nong do P
dugc xem 14 thich hop cho su sinh trudng cua nhiéu loai cdy trong) giam manh &
c4c cong thirc bo sung silic. Bo sung Na,SiOs 1am giam 51 - 65 % va bd sung
NaySiFs lam giam 41 - 73 % luong Py . Piéu nay cho phép nhan dinh ring muc
d6 giam kha ning hap phu P cta 2 hop chat chua silic nghién ctru thé hién &
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vung noéng do dung dich can bang thAp manh hon & vung béo hoa de dat Qmax.
Piéu nay cling rat quan trong vé mét dinh dudng céy trong vi thong s6 kha nang
hap phu P t6i da (Qmax) cua dat chi co gia tri nghién ctru vé mat ly thuyét do trén
thue té khong thé bon mot liéu luong P that 16n dé dat nong d6 bao hoa; tuy vay,
néu bon vao dat mot lugng phan lan hop Iy ma co thé duy tri mot khoang noéng
d6 P trong dung dich dat dap tng dugc cho nhu ciu cla cay trong thi day la bién
phap ky thuat c6 gia tri thuc tién. Hién tuong giam kha ning hap phu P cta dat
trong diéu kién khong diéu chinh pH dung dich ngoai nguyén nhan canh tranh
anion giita cac ion chtra silic va ion phosphate thi con c6 thé mot phan do su
thay d6i pH khi b sung cac hop chit nay. Két qua do pH ban dau trong dung
dich hap phu trong diéu kién khong diéu chinh pH, gia tri pH cla cac cong thirc
c6 bo sung hop chét silicate giao dong trong khoang 4,7 - 11,8, cao hon rat
nhiéu so v&i ddi chimg khong bo sung hop chét chua silicate. Viéc gia taing pH
dung dich hip phu ciing c6 kha ning 1am giam kha nang hap phu P cia céc
khoang sét c6 dién tich bién thién theo pH (variable charge).

Khac voi két qua trén day, trong diéu kién thi nghiém c6 diéu chinh pH
dung dich hap phu ban dau vé cing mirc 4,7 dé loai trir tic dung nang pH cua
céc hop chat chua silicate, anh huong cua NazSiFe 1€n su suy giam Qmax gén nhu
tuong duong véi hiéu qua ctia hop chét nay trong diéu kién khong diéu chinh pH
trong khi d6 hiéu qua cua Na;SiOs khi diéu chinh pH vé cung mot mac 4,7 d6i
v6i viéc han ché Qma hau nhu khong dang ké. Két qua nay cho phép nhan dinh
rang trén dat phén, & cac muc silic nghién ctru, tac dung ctia Na;SiOs 18n Quax
cht yéu théng qua co ché kiém hoa pH méi truong lam giam dién tich am trén
bé mat hép phu va lam gidm ai luc cua phuc hé hép phu dbi véi P. Nguoc lai,
anh huong ctua NaySiFs 18n Quax chu yéu thong qua co ché canh tranh anion.
Viéc bo sung hai hop chét chira silic déu c¢6 kha ning lam giam manh lugng P
hap phu khi nong d6 dung dich cin bang dat muc 0,2 mg P/I. Tuy yéu hon so
v6i truong hop khong diéu chinh pH nhung bé sung Na,SiOs da 1am giam 25 -
50 % luong Poo. BO sung Na,SiFg [am giam 55 - 74 % luong Po., twong duong
v6i truong hop khong diéu chinh pH.

3.2. Anh hwéng ciia Na;SiOsz va NaSiFs doi vdi khd néing hip phu lin ciia
dat phu sa

Két qua vé duong cong hap phu cua dat phu sa dudi anh hudng cua viée
b sung silic duoc biéu dién trong Hinh 2 va két qua tinh toan theo phwong trinh
Langmuir dugc trinh bay qua Bang 2. Kha nang hap phu P t6i da (Qmax) clia mau
dat phu sa nghién ctru thap hon han so véi dat phén. Tuong tu dat phén, nhin
chung su sut giam Qmax ctia dat phu sa do anh hudng cia viéc bo sung Na;SiOs
trong ca hai diéu kién khong diéu chinh pH (gia tri Qmax gidm 2 - 15 %) va c6
diéu chinh pH (gia tri Qma giam 4 - 14 %) khong nhiéu. Nguoc lai, dudi anh
huong cta Na,SiFes gia tri Qmax giam kha nhiéu - dic biét voi mirc ndng do 500
va 800 mg/l; trong diéu kién khong diéu chinh pH gia tri Qmax giam 1 - 50 %,
trong diéu kién diéu chinh pH gia tri Qmax giam 17 - 36 %. Két qua nay thém gop
phan khing dinh rang anh hudng cua viéc bd sung Na,SiFs 1én viéc 1am han ché
Qmax chu yéu thong qua co ché canh tranh hip phu anion.



Bang 2. Kha ning hap phu P cua dat phu sa duéi anh hudng cia Na,SiO; va
NaQSiFe.

Qmax Poz
Cong thirc % giam (-) SO % giam (-) SO
: mg P/kg aoi chégg mg P/kg 461 chl'gfng
Khong diéu chinh pH cuia dung dich hip phu
P (d6i chimg) 1.262 - 189 -
P + 200 mg SiOs/l | 1.078 (-)15 25 (-)87
P + 500 mg SiOs/l | 1.140 (-)10 34 (-)82
P+ 800 mg SiOs/l | 1.236 (-)2 3 (-)98
P +200 mg SiFe/l | 1.250 (-)1 17 (-)91
P + 500 mg SiFe/l 631 (-)50 9 (-)95
P + 800 mg SiFe/l 712 (-)44 4 (-)98
Diéu chinh pH ctia dung dich hip phu vé mutc pH 4,7
P (d6i chimg) 1.262 - 189 -
P +200 mg SiOs/l | 1.084 (-)14 22 (-)89
P + 800 mg SiOs/l | 1.213 (-)4 23 (-)98
P+ 200 mg SiFe/l | 1.046 (-)17 22 (-)89
P + 800 mg SiFe/l 804 (-)36 6,5 (-)97
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Hinh 2. Puong cong hc”{’p phu P cia dat phu sa dudi anh huong ciia NazSiOz va
Na:SiFe: 2a) Khong dieu chinh pH dung dich hap phu; 2b) Dieu chinh pH dung
dich hdp phu vé mirc pH 4,7.

Hiéu qua rd nét hon so voi dat phén, trén dat phu sa bd sung hai hop chat
Na,SiFs va Na,SiOz lam giam 82 - 98% lugng P hap phu dé dat nong do dung
dich can bang 0,2 mg P/I. Biéu nay chtng t6 rang hau hét cac vi tri co kha nang
hp phu P ¢ ndng do thap hau nhu di bi bio hoa boi cic anion SiFe? va SiOs?.
3.3. Anh huéng ciia Na;SiOs va NaxSiFs doi vdi khd néing hip phu lin ciia
dit xdm

Két qua thi nghiém trén dat xam duogc trinh bay qua Bang 3 va minh hoa
trén Hinh 3.



Bang 3. Kha ning hdp phu P ctua dit xam dudi anh hudéng cua NaySiOs va
NaQSiFe.

Qmax Poz
Cong thtrc % giam (-) SO % giam (-) SO
: mg P/kg o ché:n)g mg P/kg doi chlg’ng
Khong diéu chinh pH cua dung dich hdp phu
P (d6i chimg) 366 - 1,34 -
P + 200 mg SiO3/I 328 (-)10 0,58 (-)57
P + 500 mg SiOs/l 242 (-)34 0,16 (-)88
P + 800 mg SiOs/l 15 (-)96 0 (-)100
P + 200 mg SiFe/I 326 ()11 1,81 (-)35
P + 500 mg SiFe/l 181 (-)51 0,21 (-)84
P + 800 mg SiFe/l 163 (-)56 0,13 (-)91
Diéu chinh pH ctia dung dich hip phu vé muc pH 4,7
P (d6i chimg) 365 - 1,31 -
P + 200 mg SiOs/l 208 (-)43 0,37 ()71
P + 800 mg SiOs/l 190 (-)48 0,30 (-)77
P + 200 mg SiFe/l 129 (-)65 0,72 (-)45
P + 800 mg SiFeé/l 93 (-)75 0,07 (-)94
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Hinh 3. Puong cong hdp phu P cia dat xdm dudi dnh hwong ciia Na>SiOsz va
Na:SiFe: 3a) Khong diéu chinh pH dung dich hap phu; 3b) Diéu chinh pH dung
dich hap phu vé muc pH 4,7.

Néu so v6i 2 dit nghién ctru trén day thi kha nang héap phu P (Qmax) cua
dat xam chi tuong duong khoang 21 % gia tri Qmax cua dat phen va chi bang 30
% gia tri Qmax ctia dat phu sa. Chinh vi su khac biét kha 16n vé kha nang hap phu
P cua cac loai dit nay cho nén anh hudng ctia hai hop chét silic 18n Qmax ctia dat
xam ciing rat khac vé mirc do. Trong trudong hop khong diéu chinh pH cua dung
dich hap phu, b6 sung Na,SiOz1am giam 10 - 96 % gia tri Qmax, b0 sung Na,SiFe
lam giam 11 - 56 % gi4 tri Qmax. Kha nang giam Qmax tuong doi (tinh theo % so
v6i ddi ching) do bd sung hai hop chét silic nghién ctru trong dat xam cao hon
han dat phu sa va dat phén. Hau nhu khong phat hién duoc quy luat khéac biét vé
mirc d6 anh huong cia hai hop chét silic 1én kha niang hap phu P cta dat trong
diéu kién diéu chinh pH so véi trong diéu kién khong diéu chinh pH. Vé ly
thuyét, mirc do tac dung cua sy thay d6i pH 1én kha ning hip phu P cua dat phu
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thudc vao ham lugng ty 1€ gitra cac khoang c6 dién tich bé mat bién thién va
khoang c6 dién tich bé mit khong doi (Uehare & Gillman, 1981).

Do ban chat dét xam ngheo khoang sét, kha nang hap phu P thip nén
luong P hap phu tai ndng d6 0,2 mg P/kg hau nhu khong dang ké (1,3 mg P/kg)
chinh vi Vay ciing khong can thlet phai ban dén anh hudng cia cac hop chat
Na,SiOs va Na,SiFs 1én thong sb nay.

4. Két luan

B6 sung hai hop chat Na,SiOs; va NazSiFg 1am giam kha ning hip phu P
ctia dit tinh theo dai luong Qmax trong phuong trinh ding nhiét Langmuir trén ca
ba dit nghién ctru, dic biét 1am giam manh luong P hap phu tinh theo 1y thuyét
dé dat nong do lan trong dung dich can bang 0,2 mg P/I. Mtic d6 suy giam tuong
d6i (tinh theo %) dbi véi thong sd P hap phu tai nong d6 dung dich can bang 0,2
mg P/l cao hon so v6i thong s6 Qmax.

Co ché tac dong cua hai hop chat Na,SiOz va NaySiFs 1én kha niang héap
phu P cta dat khac nhau tuy theo loai dat. Trén dat phén, Na,SiO; chu yéu lam
han ché kha nang hap phu P théng qua co ché kiém hoa mdi truong, trong khi
NazSiFs tic dong 1én kha ning hip phu P thong qua co ché canh tranh anion.
Trén dat phu sa, sy suy giam Qmax do anh huéng ciua Na;SiOs chi quan sat dugc
& nong do silic thap va chi yéu thong qua co ché canh tranh hap phu. Trén dat
x4m khong phét hién thiy co ché tac dong kiém hoa 1én kha nang hap phu P cuia
dat.

Trong hai hop chat chira silic nghién ciru thi anh huéng ctiia Na,SiFs lén
su suy giam kha niang hap phu P ctia dat on dinh va rd nét hon so v6i Na;SiOs.
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