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ABSTRACT

The adsorptions of nutrient N, P, K on the Ca Mau peat and Tay Ninh peat have been
studied. The Ca Mau peat absorption capacities of nutrient cations (NH;* and K*) are higher
than Tay Ninh peat, but the adsorption of phosphate anions is less. The releases of N,P,and K
nutrient from mineral organic fertilizers contented single mineral nutrition with different
compositions have been investigated. The single mineral fertilizers composted with 8% mineral
nutrient have higher slow-release effect. The colloidal humic system plays main part in

phosphorus slow-release.

1- M3 DAU

Than bin 12 nguén tai nguyén thién nhién
cha nudc ta va nhiéu nude trén thé gidi [1]. Mot
trong nhing huéng sir dung than bin c6 ¥ nghia
thiét thuc 1a 1am phan bén. Phan bdn trén co s&
than bim két hgp véi khodng dinh dudng da
dugc san xuft va sit dung & nhiéu nw6c nhu Nga,
Belarus, My, Canada... da cho nhilmg két qua
kha quan [2].

Nhor than bin cé cdu tric x6p, ¢é khd ning
trao ddi cation, ciing nhu chifa axit humic c6
hoat tinh sinh hoc nén khi dwa khodng dinh
dudng N, P, K hoic cic nguyén 16 vi lugng vao,
phimg chat dinh dudng nay dugc t6n giit trong
cic 16 x8p cia than bun va nha déan ra cho cay
tréng sit dung, khong bi tan nhanh va rira troi
trong nudc {3, 4]. Cing véi viéc san xudt cdc
loai phan ¢é chat lugng cao, dé hdp thu cho cay,
viéc tao ra mot loai phan nha cham (ti€t ra tir tir)
dé tang hi¢u qua sir dung ciia phan bén, dong
thoi gidm 0 nhidm moi trudmg 13 hét sic cdn

thigt [51, [6]. Tuy nhién, than bin cia cic mo
khdc biét cé nhitng dac diém hoé 1y rit khdc
nhau [1], 4nh hudng dén kha nang hdp phu va
nha khodng. Két qua nghién citu kha nang nha
cham chat khodng clia phan phitc hgp trén nén
than bin s& gilip cho viéc dinh huéng sit dung
than biin 1am phan bén mét cdch hiéu qua hon.

11 - THUC NGHIEM

Than bin sir dung trong nghién citu dugc 14y
tir mé Tay Ninh vd Ca Mau, va dugc phén tich
mot 56 chi tiéu hod 1y co ban tai phong thi
nghiém dé danh gid chat hugng.

Dung luong hdp phu khoing NH,", H,PO,
va K* cia than biin dugc xic dinh bing cic
muéi NH,Cl, KH,PO,, KCl (cia Merck).

Phan khodng uré (nha mdy dam Phi M¥) c6
ham luong N 1 46%, phan DAP (Trung Qudéc)
véi ham luong nito 18% va P,O; 46%, phan KCl
(Belarus) véi ham luong K,0 1a 60% duge si
dung dé téng hop phan phic hop trén nén than
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biin. Phan phic hop duge diéu ché theo quy
trinh: than bin nghién min, tron véi cic chat
khodng theo ti 1é xdc dinh, i v vo vién. Ham
lugng khodng N, P, K trong phan khodng don 1
4%, 8% va 12%, duge ky hiéu la 4N, 8N, 12N
hodc 4P, 8P, 12P va 4K, 8K, 12K va di kém véi
tén than bun (thi du TN-8N 1a phan chita 8%N
trén nén than biin Tay Ninh).

Su nha khodng dugc x4c dinh bing phuong
phép rita troi. Nuée duge cho chay tir tir qua 1dp
phan day 9mm véi t6c d6 1a 3,4 ml/g.h. Ham
luong khodng hoa tan trong nude duge xdc dinh
sau méi lit dich thu dugc. San 72 gi®s rira troi, ba
phén con lai duge sy kho, xic dinh khéi lugng
va ham lugng khodng N, P, K. Dé so sdnh, su
rira tr6i ciia phan N-P-K vién hat trén thi trudng
did dugc khdo sdt. Nong do cdc khoang trong
dung dich rira tr6i duge x4c dinh bing phuong

phdp so mau trén may DR2000, & budc séng
430 nm vdi natrikalitatrat va chét chi thi Nessler
dé phan tich néng d6 NH,*; & budc séng 700 nm
véi amoénmolipdat vd SnCl, dé phan tich
photpho; vd & budc séng 650 nm véi
natritetraphenylborax dé phan tich K*.

11 - KET QUA VA THAO LUAN

1. Su hiap phu N, P, K cia than bun

Qud trinh hdp phu cic ion khodng N, P, K
ctia than bin duoc khao sét trong cic dung dich
nudc c6 néng do khodng bién déi: NH,Cl 0 +
2000 mg/l, KH,PO, 0 + 1500 mg/l va KCl 0 +
1000 mg/l. Thanh phan chinh clia cic than bun
va dung luong ion khodng bi than bin hap phu
dugc trinh bay trong bang 1.

Bdng I: Dién tich bé mat riéng (Szz), kich thude trung binh 16 x6p (dy), 4 pH (pH), ham lugng axit
humic (HA), d6 tro (A), ham lugng nhém téng (Al), ham lugng sat Fe (Fe) va su hdp phu ion
khodng cta than biin

) . 10 N Dung lrgng hip phu ion
{"hoa‘rﬂ M6t s6 tinh chat hod 1y cla than bun khodng, mg/g
e s d 1] HA, + - +
biin Iia;;g /{ pH ol Al % | Fe,% | NH,* | H,PO, | K
TN 12,1 1259 2,54 14,0 60,1 3,55 1,72 6.5 16,4 3.3
M 2,0 41,8 3,49 24,0 11,5 0,48 0,34 8,8 2.8 56

Két qua thuc nghiém (bang 1) cho thay, kich
thuéc trung binh 16 x6p ciia than ban CM 16n
hon than biin TN, do dé dién tich bé mat riéng
clia né nho hon than bliin TN. Tuy nhién, ci hai
than bin déu loai ¢é kich thudc 16 x6p trung
binh. Tir bang 1 ta thédy, gilta dién tich bé mat
riéng cla than biin va dung luong ion hdp phu
khong c6 quan hé r6 rang. Mac dil than bin Tay
Ninh ¢6 dién tich bé mat riéng 16n hon nhiéu so
voi than bin Ci Mau nhung dung hrong ion
NH," va K* ctia than Tay Ninh thdp hom, con
dung lugng ion H,PO, lai cao hon so véi than
bin Ca Mau. Cé thé cho ring hip phu cation
khodng trén than bun Ia hdp phy ion. Su hdp phu
ion amoni trén than bin 14 hdp phuy trao déi ion
gifta NH,* véi nhém chirc hitu co clia axit humic
theo co ché sau:
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HO-R-COOH +NH, <«
HO-R-COONH, + H*

Do ham luong axit humic cla than bin Ca
Mau (24%) cao hon hin so véi than bin Tay
Ninh (14%), s6 luong cic nhém chitc cé kha
nang tham gia vao phan img trao déi ion s&
nhiéu hon nén ham lugng ton amoni bj than biin
Ca Mau hdp phu cao hon so véi than biin Tay
Ninh.

Tuong tu, qui trinh hép phu kali xay ra nher
sif trao déi ion cha cic cation K* véi cation H*
cla than bin:
HO-R-COCH + K' & HO-R-COOK + H*

Luong ion kali bi than bin Ca Mau hdp phu
cao hon than ban T4y Ninh 1,68 14n tuong ting
vdi ham lwgng axit humic ctia than biin Ca Mau



pdp 1,7 14n than bun Tay Ninh.

Khic véi sy hap phu NH,* va K* 12 trao déi
ation thi h4p phu P,Os dudi dang H,PO, la trao
11 anion dién ra theo c4c phuong trinh sau:

[AI(OH),]JOH + H,PO, ©
[AI(OH),)HLPO, + OH

[Fe(OH),]JOH + H,PO, <
[Fe(OH),]H,PO, + OH

). Sur rira troi dam cia phan khoing don

Do ham luong ion AI*, Fe*, Mg™* trong than
bin Tay Ninh cao hon so véi than bun Ca Mau
nén lvong nhém OH trong méu Tay Ninh cao
hon, din dén dung luong “hap phu” H,PO, cla
than bin T4y Ninh cao hon. Tuy nhién, khong cd
su tuong (ng gilfa ty 1¢ dung luong “hdp phu”
H,PO, cla hai than bin va ty 1¢ dien tich bé mat
rieng ciia ching, cho thdy khong phai t4t ci céc
nhém OH' ¢6 thé hdp phu H,PO,"
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Thoi gian trira troi, gid

M4N ASN @I2N
Hinh I: Sy rita tr6i dam chia phan khodng don trén nén than bin Tay Ninh

Bdng 2: Ham lutong cdc chét khodng con lai trong b cla phan khodng don trén nén than bin
(sau 72 gid rira troi)

Than bin Tay Ninh- khoing | Than b Ca Mau - khoding don

Ham lugng khoing N, P
hoic K ban dau wong | 40 80 120 40 - 80 120
phén, mg/g
Ham luong NH,' con lai 7.8 16,0 19,0 11,3 18,3 22,0
trong bd, mg/g
Ham lwong P,Os con lai| 22,1 37,7 342 6,7 10,6 143
trong b, mg/g
Ham lwong K;O con lai 2,8 3,0 3,1 7.1 15,1 14,4
trong ba, mg/g

Sau khi bi ngam trong nudc va bi nudc chdy v riia troi hét.

cudn di tGi 72 gid, loai phan TN - 12N vén con
giit dugc hon 24% luong dam va phan TN - 4N
con ~ 35% luong dam (bang 2 va hinh 1). Trong
cing diéu kién thi nghiém nhu vay, chi sau 6
gitr luong phan uré dang hat tron da bi hoa tan

Mac di khéi lugng dam dua vao than biin
Tay Ninh dé t6ng hop phan tang 1,5 14n tir 8%
1én 12%, ham lugng dam con lai trong ba phan
TN - 12N la 19,0 mg/g, ting khong nhiéu so véi
ham luong dam 16,0 mg/g con trong ba phén
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TN - 8N (bang 2). Diéu nay duogc giai thich nhu
sau, vOi ham lugng khodng 12%N, mot phidn
dam di khéng dugc than bin hdp phu hét, do
d6, dam dé diang bi hod tan va cudn troi theo
nudc. Va nhu vay, trong diéu kién bi ngap nuéc,
phén than bun Tay Ninh ch#a 8% nito c¢6 kha
nang luu gilr dam t6t hon so véi hai loai phan
4N va I2N.

So v6i cdc mau phan dam trén nén than bin
Tay Ninh, phan CM- 4N va CM - 8N c6 kha
nang nha chdm hay kha nang lwu giit dam t6t
hon (hinh 2). Sau cling moét don vi thdi gian 13
12 gid, lugng dam cla cdc mau phan CM - 4N
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va CM - 8N tuong tng bi tan va cuén di 38% va
47,8%, it hon so vdi 53,1% vi 56,6% cia cic
miu phan TN - 4N va TN - 8N. Ham lugng dam
con lai trong ba phan CM - 12N sau 72 gidy rita
troi 1a 22 mg/g chi g4p 1,2 14n lugng dam trong
bd phan CM- 8N. Khi lugng uré dwa vao than
bin ting tir 8% lén 12%, lugng humat duoc tao
thanh s& ting hon; dudi tic dong clia dong nudc
chay, cic humat s& bi hoa tan va bi cuén troi,
két qua 13 phan than bin CM - 12N nito bj rira
tr6i dam nhiéu hon. Khi ning lvu giit dam cha
than bin Ca Mau dat t6i wu khi him luong
khodng uré dua vao téng hop phan 12 8%.
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Hinh 2: Sy rira tr6i dam cla phan khodng don trén nén than bin Ca Mau

Ham lugng dam con lai trong ba cha tdt ca
céc loai miu phan khodng don trén ca hai nén
than bin Tay Ninh va Ca Mau déu cao hon dung
lugng hap phu nito clia than biun. Kha ning hvn
gilf dam clia phan than bin nhd vao sy hap phu
hod hoc clia than bin xay ra khi axit humic phan
ing v6i uré, tao thanh humat amén. Phén tng
nay lam mat cation H', ting pH clia moi trudng
uén rdt thuin lgi cho sv phin hily clia uré tao ra
CO,.

2 HO-R-COOH +H,N-CO-NH, + 2H,0 —
2HO- R-COO + H* + HCOy
NH,4 3

P i

H,0 + CO,
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3. Su rira troi photpho cia phan khodng don

Khi ham lugng photpho dia vio than bin
Tay Ninh tang tir 4% lén 12%, lugng photpho bi
thét thodt trong qud trinh rita tréi ciing tang lén
(bang 3). Sau 6 gi% ddu tién, cic loai phan chita
4%, 8% va 12% lan-Tay Ninh twong tng bi
cubn mit 21%, 38% vi 61% P,0;. Tuy nhién sy
mat lan gidm ddn trong thdi gian rira ti€p theo va
sau 72 gid rira troi, ty 1& photpho con lai trong
phén lan Tay Ninh - 4P 13 55%, 8P la 45% va
12P 1a 28,9% twong ting vdi ham lwong photpho |
22,1 mg/g, 37,7 mgfg va 34,2 mg/g. Ta c6 thé
nhan thiy, do miu TN - 12P c6 ham luong
photpho tuong d6i cao, sy hdp phu photpho di
dat dén miic bio hoa nén phan photpho du thira




nhanh chéng bi ria tréi. Lugng photpho cha
phan TN - 12P con gilt duge trong than bun sau
72 gid twong duong vdi loai phan T4y Ninh - 8P
(bang 2).

Kha nang luu giit 14n cla cdc phin khodng

don trén nén than biin Ca Mau kém hon hin so
v6i cdc phan khoing don trén nén than bin Tay
Ninh. Chi sau 6 gi¢y ddu rira troi, hon 49% lan
clia cic min phan khoang don trén nén than bin
Ca Mau da bi rira troi (bang 3).

Bang 3: Sy rita tréi photpho cita phan khodng don trén nén than biin Tay Ninh va Ca Mau

Sau 72 gi¢ rira troi luong photpho con lai
trong bd phan CM - 4P 1a 6,7 mg/g, CM - 8P la
10,62 mg/g va CM - 12P la 14,34 mg/g, chi
bing ~1/3 lugng photpho trong b3 phan than
bin Tay Ninh. Tuy mot legng 16n photpho da bi
rita troi khoi phan than bun Ci Mau nhung so
vdi DAP d6i chiing, phin than bin Ca Mau da
¢6 kha ning luu giit 1an t6t hon. Sau 24 gid, hon
99% phan DAP dé&i chiing da bi hoa tan va cubn
tré1; trong khi d6, tdt ca cic min phan than biin
- 1an déu con khoang 30 - 40% P,Os.

Ciing giéng nhu cdc miu phan T4y Ninh -
1an, ham lugng photpho chifa trong t4t ca cic ba
phin Ca Mau - lan ciing déu cao hon dung
lugng hép phu photpho cla than bin. Diéu nay
duoc giai thich Ia do ban chat hod hoc ciia chat
khodng chita lan dugc dwa vao than bimn.
KH,PO, dugc sir dung dé khao sdt sy hap phu

4P 8P 12P
ml;(;rg[rlfa, Tl}Eii gi-a‘m P,O; bi hoa tan, % |P,O; bi hoa tan, % P,0; bi hoa tan, %
lifg phan | "8 giﬁl Ca Mau gﬁﬂl Ci Mau | Tay Ninh | C Mau
0 0 0 0 0 0 0 0
0,02 6 22,17 42,37 38,40 60,77 56,48 68,99
0,04 12 30,52 49,98 44,66 69,49 66,10 77,11
0,06 18 35,89 54,27 48,95 72,17 68,17 81,35
0,08 24 39,32 58,11 51,25 74,36 71,06 82,41
0,10 30 41,17 60,80 52,55 75,84 73,01 82,94
0,12 36 42,97 63,42 54,04 77,44 74,56 83,75
0,14 42 43,88 64,63 54,67 78,05 75,10 8424
0.16 48 45,38 65,85 56,30 78,68 76,43 84,66
0,18 54 46,23 66,68 57,09 79,22 77,17 85,08
0,20 60 46,92 67,37 57,85 79,80 71,73 85,42
0.22 66 47,36 68,34 58,31 80,26 78,21 85,77
0,24 72 47,82 68,93 58,80 80,61 78,62 86,05

photpho ciia than biin, con chit khodng chifa lan
trong phan than bln la (NH,),HPO,. Khi
(NH,),HPO, phan ly tao thanh anion amon-
photphat:

(NH,),HPO, <> NH," + (NH)HPO,

Anion (NH,)HPO, cé d6 am dién 1én hon
H,PO, nén lién két gifta anion (NH,)HPO, v&i
cdc cation trong than biin sé bén vitng hon. Vi
vay, lan khé bi rira tr6i hon, déng thoi ham
luong 1an con lai trong bd cao hon dung lugng
hip phu. Dua vao céc két qua thu duge trong
qud trinh nghién ctu su rira tréi photpho, ta cé
thé thdy, vdi ti 1é khodng dua vao 8%, phin than
bin c6é kha nang luu giit photpho t6i wu nhit.
Khi lugng khodng dua vao téng hop phan qud
cao, kha nang hap phu khodng clia than bin bdo
hoa, lugng khoidng du khong dugc hdp phu sé&
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nhanh chéng bi tan va cuén vao dong chay.
4. Sir rifa troi kali ciia phan khodng don

Nhin chung, kali trong t4t ca cdc miu phan
trén nén than ban Tay Ninh déu bi rita troi tuwong
doi nhiéu va nhanh. Sau 6 gid ddu, luong kali
cia phan than biin Tay Ninh bi cudn tréi tir 75 -
87% khi ham lugng kali trong phan tang tir 4 -
12% (bang 4). Sau 72 gi¢ lugng kali con lai

trong b trong phan Tay Ninh [3 2,8 - 3,1 mg/g
(bang 2). Nhu vay, kha nang lwu git kali clia
than bin Tay Ninh trong tng véi dung lugng
hdp phu kali cfia né. Do ham lugng axit humic
cha than bin Tay Ninh thip nén sut hdp phu ion

K" kém, mat khéc, sif tao thanh humat kali trong -

phan khodng don chi 12 hdp phu trao déi jon nén
kali dé dang bj rita troi.

Bdng 4: Su rita tr6i kali ciia phan khodng don trén nén than biin Tay Ninh

Lugng nude . 4K 8K 12K
it a, lit/g T]}Ul glan K,O tan, % K,O tan, % K,O tan, %
phan 819 | Tay Ninh | C3 Mau ;ﬁi’{] Ca Mau gﬁl Ca Mau
(] 0 0 0 0 0 0 0
0,02 6 75,56 63,12 85,05 65,99 87,68 71,49
0,04 12 87,56 71,70 89,75 79,94 93,81 85,63
0,06 18 88,53 78,53 90,035 86,71 93,96 89,320
0,08 24 89,14 79,17 90,42 38,10 94,17 90,43
0,10 30 89,49 80,10 90,64 89,16 94,28 91,08
0,12 36 89,83 80,80 90,87 90,06 94 40 91,62
0,14 42 90,26 81,11 91,18 90,37 94 62 91,83
0,16 48 90,74 81,53 91,48 90,78 94,81 92,10
0,18 54 91,15 81,80 91,78 90,98 94,99 92,23
0,20 60 92,04 81,99 92,35 91,11 95,39 92,32
0,22 66 92,45 82,20 92,64 91,32 95,77 92,43
0,24 72 92,82 82,36 92,85 91,45 95,92 92,51
Mic di dung lugng hap phu kali cia than IV - KET LUAN

biin C& Mau chi cao hon than ban Tay Ninh
1,68 lin nhing sau 72 gi¢s bi rira troi phan than
bin CM- 4K con giit lai mot lwong kali gdp 2,5
lan than bun Tay Ninh v phan CM- 8K gip 4,9
lan phan Tay Ninh tuong ing (bang 2).

Kha nang luu giif kali cfia phan than bin Ca
Mau 1a nh¥ vao céc axit humic. Trong diéu kién
bi ngadm nuéc, hé keo axit humic truong nd, can
tré sy cubn (roi clia cic ion K* bj phan ly ra tir
phan. Tuy nhién khi ham luong kali dia vio
than bun Ci Mau vuot qué 8%, kha ning hap
phu kali ciia than biin bdo hoa va kali thiva dé
dang bi nudc rira cuon troi. Chinh vi vay ham
lwong kali trong b thai clia phan CM - 12K chi
con 14,4 mg/g trong khi luong kali ciia ba phan
CM - 8K 14 15,1 mg/g.
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Su hép phu nito va kali dudi dang NH,* va
K" clia than bin Ia su trao déi céc cation NH,*,
K" v6i cation H' ciia than bin. Than bin Ci
Mau ¢6 kha nang h&p phu nito 8,8 mg/g va kali
5,4 mg/g, cao hon dung luong hap phu nito 6,5
mg/g va kali 3,3 mg/g cia than bin Tay Ninh,
do ham lugng axit humic ciia than ban Ca May
cao gdp 1,7 14n than bin Tay Ninh.

Dung lugng photpho hdp phu trén than bun
la két qui clia trao d6i anion H,PO, vdi cic
nhém OH' va hdp phu var Iy. Dung luong hép
phu photpho ciia than bian Tay Ninh Ia 15,5
mg/g, cao gip 6 ldn dung lwong hip phu
photpho ciia than bin Ci Mau do than ban Tay
Ninh c6 thanh phdn v6 co nhiéu hon va bé mat



riéng 16n gdp 6 14n than biin Ca Mau.

Than bin di 1am giam t6¢ d6 ria tréi cha
cac khoang N, P, K. Kha nang luu gtit khodng
dam, 1an va kali cia cdc phan khoing don dat
hiéu qua nhat khi ti 1¢ khoing 1a 8%. Cing véi
vai trd cla cédc lién két héa hoc gifta than bun
v6i cdc anion (NH)HPO, va HPO/?, hé keo
axit humic da g6p phdn can tr& khodng photpho
bi cudn troi, kéo dai thoi gian nha khodng.
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