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TOM TAT

Polyphosphate gdm cac chudi phosphate ndi bang cau oxy. Khi bén vao dat, ching thiy
phan dan thanh orthophosphate nho enzyme phosphatase hoac phan ng héa hoc. Qua trinh nay
gilp cung cdp P 6n dinh hon so v6i MAP hoic DAP. Nho do, dang phan bon ammonium
polyphosphate va phan bon NPK chira polyphosphate dang dwoc quan tam nhu mét hudng di quan trong
trong néng nghiép hién dai. Nghién ctru ndy nhim danh gia ham luong P da (polyphosphate) trong phan
NPK 16-16-8 san xuét theo cong nghé polyphosphate ctia Cong ty C6 phan Phan bén Dau khi Ca Mau
va so sanh v6i cac loai phan NPK 16-16-816-16-8 phd bién sir dung cong nghé khac. Thi nghiém duoc
thuc hién tai phong thi nghiém Hoéa hoc dat, Trudong Pai hoc Can Tho, sir dung phuong phéap hoa tan
trong nudc, két tiia vi FeSOas va do mau xanh molybdophosphate dé xac dinh ham lugng P don va P
da. Két qua cho thiy phan NPK 16-16-8 Ca Mau (SPM6) c6 ham lugng P da (polyphosphate) hoa tan
cao nhat (89,7%), vuot trdi so voi cac loai phan NPK 16-16-8 khac. Ham lugng P da (polyphosphate)
dat 9,66% P20s, trong khi cc san phim khac dao dong tir 4,97 dén 8,28%. Cong nghé polyphosphate
gitp giam két tua P véi Fe, Al va Ca, duy tri hi¢u lyc cung cép P trong diéu kién dat bét loi nhu dat
phén va dét kiém. Két qua nay khéng dinh su khac biét rd vé ham luong P da cua phan NPK 16-16-8
Ca Mau so v6i cac san phdm phan NPK 16-16-8 hién c6 tai Viét Nam.
Tir khéa: Cong nghé san xuét, Ham luong P, NPK 16-16-8, P da, P hitu dung
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ABSTRACT

Polyphosphate consists of phosphate chains linked by oxygen bridges. When applied to soil, they
gradually hydrolyze into orthophosphates through the action of phosphatase enzymes or chemical
reactions. This process enabled a more sustained release of phosphorus compared to monoammonium
phosphate (MAP) or diammonium phosphate (DAP). Consequently, ammonium polyphosphate
fertilizers and NPK formulations containing polyphosphate have attracted considerable attention as a
promising strategy in modern agriculture. This study aimed to evaluate the polyphosphate content in
NPK 16-16-8 produced using polyphosphate technology by Petro Vietnam Ca Mau Fertilizer JSC and
compare it with other common NPK fertilizers 16-16-8 produced by different technologies. The
experiment was conducted at the Soil chemistry laboratory, Can Tho University, using water extraction,
FeSOs precipitation, and molybdophosphate blue colorimetry to determine the contents of ortho- and
polyphosphate. The results showed that Ca Mau NPK 16-16-8 fertilizer had the highest proportion of
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polyphosphate in water-soluble phosphorus (89.7%), significantly higher than other products. The
polyphosphate content reached 9.66% P2Os, while other NPK fertilizers ranged from 4.97% to 8.28%.
This production technology reduced phosphorus fixation with Fe, Al, and Ca, thereby maintaining
phosphorus availability under unfavorable soil conditions such as acid sulfate and alkaline soils. These
findings indicated the distinctive polyphosphate composition in Ca Mau NPK 16-16-8 compared to
other currently available NPK 16-16-8 fertilizers in Vietnam.

Keywords: Available phosphorus, NPK 16-16-8, P content, Polyphosphate, Production technology

1. MO PAU

Phosphorus (P) la mdt trong ba
nguyén t6 da luong thiét yéu cho ciy trong,
tuy nhién tinh hitu dung cta P trong dat
thuong bi han ché do céc phan Gng ¢ dinh
véi Ca, Fe, Al (Barrow va cs., 2023, He va
Xu, 2025). Cac dang phan P truyén thdng
nhu MAP (monoammonium phosphate),
DAP (diammonium phosphate), TSP (triple
superphosphate) va  SSP (single
superphosphate) chu yéu chura
orthophosphate, d& bi két tua trong dét kiém
hodc acid (Tisdale va cs., 1993). Nguoc lai,
ammonium polyphosphate (APP) ¢ wu thé
nhd kha niang thuy phan dan thanh
orthophosphate, giap kéo dai thoi gian cung
cip P cho cdy va han ché ¢6 dinh P (Mao va
Harrison, 2017, Yan va cs., 2023, Dong va
cs., 2024).

Theo Yang va cs. (2018) thi
ammonium polyphosphate (APP) véi murc
d6 polymer hoa t6i da nho hon 10 duoc thu
duogc khi cho MAP phan tng véi dich urea
& nhiét do cao dé tmg dung 1am phéan bon.
Trong qui trinh san xuidt NPK trén day
chuyén cong nghé cua Cong ty C6 phan
Phan bon Dau khi Ca Mau, quaé trinh tao hat
& nhiét do cao trong diéu kién dich urea long
rat hao nude thi cac dang phéan tir P don
(orthophossphate) tir ngudn nguyén lidu
nhu DAP, MAP s& bi hap phu cac phén tir
nuéc dé tao thanh dang phan tir P da
(polyphosphate). Polyphosphate do mot sb
polymer cau thanh chinh 1a pyrophosphate
(hai phan tir P lién két nhau), nhung ciing c6
sy hién dién cua cac chudi dai hon.
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Polyphosphate ~ dugc  san  xudt tur
orthophosphate nho nhiét d¢ cao. Nudc bi
tach ra (bdc hoi) r6i cac mdi ndi ortho- ndi
v6i nhau dé tao thanh chudi véi d¢ dai khac
nhau, ddy 13 quy trinh san xuit phan NPK
16-16-8 Ca Mau. Trung binh, hon hop P da
chiém 20-30% va P don chiém 70 - 80%
trong P tong so.

Phan 16n cac thanh  phan
polyphosphate hoa tan tét trong nudc va
khong bi két tiia khi c6 sy hién dién cua
Ca(NOs), trén dit kiém va FeSOu;
Aly(SO4)3 trén dat phén. Nguoc lai, ortho-
phosphate mic du tan t6t trong nudc nhung
rat dé bi két ta boi Ca trén dat kiém hay Fe,
Al trén dat phén, dan dén giam do hiru dung
cho sy hap thu cta cdy trong. Cac nghién
clru gan day cho thiy rang polyphosphate
¢6 trong NPK, mot dang P di dong cung cip
P nhiéu hon va sau hon vao trong dét, giup
tang do hiru dung cua lan trong dung dich
dat, ting tinh hiru dung cuia cac chat vi
lugng qua hién twong phic héa, lam ré phat
trién tot hon (Shah va Chu, 2021, Ji va cs.,
2025). Sy thuy phan polyphosphate lam cho
ndng do P trong dung dich dét ting Ién trong
mot thoi gian 1au (Zhang va cs., 2024,
Hansen-Bruhn va cs., 2025). Hon nira, tinh
hitu dung ctia P cao hon tir polyphospahte
lam gia ting sy hip thu P. Nhu vay, quy
trinh cong nghé san xut phan NPK gia ting
ham lugng polyphosphate cé trong thanh
phan P hoa tan cta phéan bon, gitp gia ting
hiéu qua sir dung P trong nhimng didu kién
bat lgi ciia dat dai (nhidm phén, nhiém mén)
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1a rit quan trong. Do d6, nghién ciru duoc
thuc hién dé danh gia ham lugng lan da
(polyphosphate) co trong phan NPK 16-16-
8 Ca Mau va cac loai NPK 16-16-8 phd bién
0 Viét Nam.

2. NOI DUNG VA PHUONG PHAP
NGHIEN CUU

2.1. Vit liéu nghién ciru

Céc dong san pham NPK 16-16-8
dugc san xuat tai Cong ty Co phan Phan bon
Dau khi Ca Mau va cac cong ty khac dang
kinh doanh trén thi truong (Bang 1).

Bing 1. Ngudn gbc va cong nghé san xuit cac loai phan NPK 16-16-8 dung trong thi nghiém

Ky hiéu Cong ngh¢ san xuat NPK (16-16-8) Nha may
NPK 16-16-8+TE: san xuat theo cong nghé¢ Cong ty Co phan Phan bon Dau khi
SPM6 X . 1
polyphosphate ) Ca Mau séan xuat
NPK 16-16-8+6S+TE: san xuat theo cong
ngh¢ vo vién hoi nude (ddy chuyén san xuat
SPM7  phan bén tao hat hoi nuGe NPK 1 hat, . 40 phan bén Binh Didn
pns.vn), nguoén von dau tu va nha may san
xuat tai Viét Nam )
NPK 16-16-8+13S san xuat theo cong ngh¢
vo vién hoi nuée von nude ngoai, nhap khau
SPM8 trye tiép san phdm nudce ngoai hodc cong Nha may Phan bon Viét Nhat

ngh¢ va ngudn von nudc ngoai, nha may dat

tai Viét Nam
SPM9 NPK 16-16-8 urea long

SPMI0 ngoai thi truong

SPMIT hap, kI

NPK 16-16-8 san xut theo kiéu tron ba mau

NPK16-16-8 ty tron tir cac loai phan urea,

Nha may Phan bon NPK Phu My
Nha may Phan bén BACONCO

Cong ty C6 phan Phan bon Dau khi
Ca Mau, phoi tron tir nguyén liéu

2.2. Phwong phap nghién ciru
2.2.1. Phuwong phap thi nghiém

Thi nghiém phan tich ham lugng
polyphosphate dugc thuc hién trong phong
thi nghiém Hoa hoc dét, Khoa Khoa hoc dt,
Truong Pai hoc Cin Tho trong thing
12/2024. Cac mau phan NPK dugc thu thap
trén thi truong véi cac cong nghé san xudt
phd bién khac nhau, mdi loai phan thu 3
mau, mdi mau 2 kg, mau phan duogc thu tu
cac bao phan mdi con nguyén ven chua md
ra sit dung. Sau khi thu, cic mau phan sé lan
luot phan tich theo cac budc sau:

- Bu6c 1: Thu mau trén thi trudng cac
san phdm phan NPK 16-16-8 nhu mé ta &
Bang 2. Riéng mau SPM11 dugc tron tir cac
dang phan Urea, DAP va KCl do cong ty C6
phan Phan bén Dau khi Ca Mau san xuat.
Timng loai phan duoc can theo dung khéi
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luong sau: DAP (34,78 g), Urea hat duc
(21,03 g) va KCI (13,11 g) dé dat dugc 100
g mau phan ba mau NPK 16-16-8 (khéng co
tron thém phu gia, két dinh). Mbi loai phan
NPK 16-16-8 duoc phan tich riéng biét 4 lan
lap lai dé dam bao d6 chinh x4c va mang tinh
thong ké.

- Budc 2: Phan tich am d¢ va ham
lugng N, P,0s, K,0 va S téng s co trong cac
loai phan NPK 16-16-8 nay.

- Budc 3: Sau khi ¢ két qua phan tich
ham lugng P.Os tong sb co trong cac loai
phan NPK 16-16-8 thir nghiém, tién hanh
tinh toan can & 4m do thuc té dé dat lugng
P,Os cung cép ban dau nhu nhau giita céc
loai phan NPK 16-16-8 la 1,65 g P,Os/mau.
Ly mAu phén tich P don va P da c6 trong 24
mau nude loc ban dau. Phan con lai duge st
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dung dé tién hanh cho phan tig két tia P don
(orthophosphate).

- Bu6c 4: Tién hanh hit 50 ml dung
dich Igc con lai bén trén vao binh tam giac
250 ml, cho tir tir 25 ml dung dich 10%
FeS04.7H,0. Phan tmg két tiia tring-xanh s&
bit dAu xay ra. Bé cho phan tmg két tia xay
ra trong vong 3 gio. Sau phan ung két tia 3
gio, loc lai phan bi két tua bang gidy loc 42
da can khéi luong gidy. Sau khi loc xong,
tién hanh siy kho ¢ nhiét d6 60°C trong 5

gio. Can khoi luong két tiia va tinh ty 1¢ két
ta sau khi trir di khoéi luong cua gidy loc.
Song song do6, phén tich ham lugng P da
(polyphosphate) con lai trong dung dich sau
khi loc két tiia (day xem nhu 1a ham luong P
da co trong phan bon).

- Budc 5: Tinh toan, udc lugng va
danh  gid so sanh ham luong P da
(polyphosphate) c6 trong NPK 16-16-8 trén
téng sb ham luong P ban dau c6 trong cac
loai phan NPK 16-16-8 trén.

Bing 2. Khi lugng NPK can can thié‘g dé‘dét ham luong P2Os nhu nhau (1,65 g) gila cac loai
phén NPK 16-16-8 liic bat dau thi nghiém két tlia voi FeS04.7H,0

. .. Ptongso KL can . P tdng sb KL can

KH Lap lai (%ngos) (gram) KH Lap lai (%P2g05) (gram)
1 16,2 10,19 1 16,8 9,821

2 15,9 10,38 2 16,1 10,25

SPM6 3 15,8 10,44  SPMS 3 16,9 9,763
4 16,5 10,00 4 16,4 10,06

1 15,5 10,65 1 16,2 10,17

2 16,0 10,31 2 16,2 10,17

SPM7 3 17,3 9538 o MI0 3 16,2 10,17
4 16,6 9,940 4 16,2 10,17

1 16,2 10,19 1 241 6,850

SPM8 2 15,9 1038 gorpg 2 245 6,730
3 16,0 10,31 3 243 6,790

4 15,7 10,51 4 23.9 6,900

Tinh todn lwong cdn ¢ dm dé thuec té dé dat lwong P20s cung cap ban ddau nhiwr nhau giita cdc
loai phan NPK la 1,65 gram P>Os/mau; KH la ky hiéu; KL la khoi liong.

https://tapchidhnlhue.vn
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2.2.2. Phuong phdp phdn tich cac chi tiéu

trong thi nghiém

Bdng 3. Phuong phap phéan tich dugc dung trong thi nghiém

Chi tiéu Phuong phéap phan tich Tom tat phuong phap
Am 3o TCVN 9297:2012 Say mau & nhiét 6 50°C trong 2 gid
Chuyén hoéa N dang hitu co va urea thanh ammonium
sulfate bang acid sulfuric va chat xac tac. Chung cat
N téng s6 TCVN 5815:2018 ammonium tir dung dich kiém va hap thu vao mét luong

du dung dich acid boric. Chuidn do lwong
amonitetraborate bang dung dich acid sulfuric chuan véi
sur ¢c6 mat cua chi thi mau

P,0s tong s6 TCVN 8559:2010

Trich mau bang dung dich acid citric 2%. Sau d6 giai
phong phosphate lién két véi citric bang HaSOs va
HNO:s. Orthophosphate ty do phan ng véi molybdate
va ion antimon trong méi trudng acid tao ra phirc chit
antimon phosphomolybdate. Khtr phitc chit bing
ascorbic acid tao thanh phtc chat phosphomolybdate
blue (PMB). Po d6 hip thu cia phirc chit & bude song
880nm trén may quang phd dé xac dinh ndng do
orthophosphate

P,Os hoa tan

Phuong phap so mau xanh duong cua phuc
phosphomolybdates

K0 tong s6 TCVN 8560:2018

Chiét K trong phan bon bang dung dich hydrochloric
acid (HCI) 0,05 N. Sau d6 xac dinh K trong dung dich

mAau biang méay hip thu nguyén tir ngon lira

2.3. Xir Iy s6 ligu

S6 liéu dugc phan tich thong ké bang
phan mém Minitab phién ban 16. So sanh
cac gia tri trung binh gitta cac loai phan bon
NPK 16-16-8 dé phan tich ANOVA va danh
gia su khac biét co y nghia bang phép kiém
dinh Tukey ¢ mirc y nghia 1%.
3. KET QUA VA THAO LUAN
3.1. Ham lwgng dinh dudng ban diu cia
cac loai phan NPK (16-16-8) thir nghiém

Két qua phan tich am d6 cho thay
trong cac loai phan NPK 16-16-8 thi miu
SPM9 (cong nghé urea 16ng) c6 am do cao
hon khac biét (2,84%) so vdi cac loai phan
NPK 16-16-8 con lai (Bang 4). Trong khi
d6, phan NPK 16-16-8 dwoc san xuit theo
cong nghé polyphosphate Ca Mau (SPM6)
va cong nghé vo vién hoi nudc, vén nude
ngoai (SPMS) thi hat phan hat am thap nhat,
am d6 dao dong 0,54-0,99%. Ngoai ra, phan
NPK 16-16-8 tu tron (SPM11) do khong co
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bd sung thém chit phu gia, két dinh va
chbng 4m nén thanh phan urea rat d& hut 4m
dan dén d6 4m khi 1am thi nghiém cta phan
nay ting cao (2,16%). Két qua nay cho thiy
cong nghé phdi tron, san xuat c6 anh hudng
nhiéu dén d6 4m cta thanh phim NPK 16-
16-8, von kha quan trong trong viéc vin
chuyén, luu kho va anh huong dén chat
luong thanh phan cac dudng chit NPK co
trong phan néu ton trit 1au.

Trong cac loai phan NPK 16-16-8
thir nghiém thi phan NPK 16-16-8 san xuét
theo céng nghé polyphosphate Ca Mau
(SPM6) c6 ham lugng dudng chit NPK cao
nhét, kha 6n dinh so véi cac loai phan NPK
16-16-8 khac va cao hon muc chuin cong
b6 1a 16,5% N, 16,3% P.Os 8,83% KO
(Bang 4). Pidu nay cho thiy cong nghé
NPK polyphosphate rat uu viét trong viéc
on dinh va duy tri ham lwong dudng chit
NPK khi phdi tron.
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Cac loai phan NPK 16-16-8 mdt mau
con lai (SPM7, SPMS8, SPM9) duogc san
xuit bang cong nghé vo vién hoi nudc hay
urea long ciing cho két qua NPK on dinh so
v6i tiéu chuan cong bd ngoai trir NPK 16-
16-8 san xuat vo vién hoi nudc, nhap khau
(SPM9) c6 ham lugng N tong sd thap hon
tiéu chuan nhung chwa khac biét ¥ nghia
thdng ké (Bang 4). Tuy nhién, cac loai phan
NPK ba mau (SPM10) va phan tu tron tir
phan don (SPM11) c6 ham luong N dat thap
hon nhiéu so véi chuan cong bd 1an luot 14
13,2% N va 15,2% N; tuong tu cho ham
luong K>0 phan tich dat dugc chi la 6,47%
cho phan tu tron (SPM11). Két qua nay ¢

thé do 14y miu céc hat phan khong ddng déu
cho loai phan ba mau, dan dén thanh phan
NPK trong mau phan tich khong dung ty 1é
tron NPK 12 16-16-8. Diéu nay cho thiy san
xudt NPK theo cong nghé tron co gidi tir
phan don d& dan dén viéc cung cip khong
dung liéu luong va ty 16 NPK cho nhu cau
cdy trong khi can bon phan dung thoi diém.
Két qua nay mot lan nita ching minh rang
cong nghé san xuat phan NPK 16-16-8 mot
mau rat hiru dung trong viéc dam bao ding
vé ham luong va ty 18 cac dudng chit NPK
can cung cAp so véi phan NPK 16-16-8 tron
ba mau.

Bing 4. Bién dong ham lugng dudng chat cac loai phan NPK (16-16-8) thir nghiém (mau kho kiét)

A Am do N tong sb P tong sb K tong so
Ky higu (%) (%N) (%P,05) (%K0)
SPM6 0,99« 16,52 16,32 8,83°
SPM7 1,64 16,0° 16,52 8,05°
SPM8 0,544 14,9% 16,12 8,03°
SPM9 2,842 15,52 16,72 8,43°
SPM10 1,10 13,2° 16,42 13,62
SPM11 2,16® 15,2% 16,92 6,47°
F tinh 28,5™ 535™ 1,98 ™ 133"

CV (%) 9,4 6,20 2,24 4,8

Trong cung mot cot cac trung binh theo sau boi cdc chit cai giong nhau thi khong khdc biét thong ké
theo phép kiém dinh Tukey/MiniTAB/Version 16; "): khac biét thong ké ¢ mirc y nghia 1% qua
phan tich ANOVA, “ns”’: khong khac biét thong ké giita cdc logi phan NPK

3.2. Thanh phan P,Os hoa tan trong nwéc
cia cac loai phan NPK (16-16-8) thir
nghiém

P hoa tan trong dung dich dugc xem
1a dang P,0s hitu dung cho cay trong. Dang
P nay bao gom tit ci cac loai P don
(orthophosphate) va P da (polyphosphate)
¢6 trong thanh phan P,0s thuc su hiru dung
(hoa tan trong nudc) ciia phan NPK. Két
qua phan tich ham lugong P,Os hoa tan trong
dung dich trich bang nudc trudc va sau phan
g két tia véi FeSO4.7H;0 cua cac loai
phan NPK 16-16-8 dugc trinh bay trong
Bang 5. Khong c6 su khac biét v& ham
luong P hoa tan trong nudc gilra cac loai
phan NPK 16-16-8 mdt mau khi thir

https://tapchidhnlhue.vn
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nghiém. Cong nghé vo vién hoi nudc lan
luot c6 ham lugng P hoa tan 13 4,97g P2Os/L
(SPM8) va cao nhdt la 521g P,Os/L
(SPM7). K& d&n 1a cong nghé
polyphosphate v4i ham Iugng P hoa tan 1a
4,429 P,Os/LL (SPM6) va cong nghé urea
long voi 4,94g P,Os/L (SPM9). Déi véi
nhém phan NPK 16-16-8 san xuat theo
cong nghé tron ba mau thi mirc d6 P hoa tan
vao trong nudc thap hon khac biét so véi
nhém phan NPK 16-16-8 mot mau, 1an luot
la 4,11g P,Os/L (SPM10) va 2,21g P.Os/L
(SPM11). Két qua nay lan nira cho thay
cong nghé NPK 16-16-8 mot mau rat co wu
diém trong viéc gia tang tinh hoa tan cua
P,Os tong sd ¢ trong phan hon 1 cong
nghé phdi tron phan NPK 16-16-8.
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Bang 5. Ham luong P20s hoa tan trong dung dich trich bang nudc (ty 1¢ 1:25) trude va sau phan tng
két tua voi FeSO4.7H,0 cua céac loai phn NPK (16-16-8) thir nghiém

K9 hicu P hoa tan P dahoatan P donhdatan P dahoatan
Y e (g P20s/L) (g P20s/L) (g P20s/L) (%)
SPM6 4,420 3,962 0,464 89,72
SPM7 5,212 2,76°¢ 2,452 53,0°¢
SPM8 4,978 3,220 1,75¢ 64,9°
SPM9 4,943 3,30° 1,63¢ 66,9°
SPM10 4,11° 2,02¢ 2,090 49,2¢
SPM11 2,21° 1,52¢ 0,694 69,0°
F tinh 102 ™ 201 ™ 139 ™ 238 ™
CV (%) 5,06 4,52 8,78 2,83

Trong cung mot cgt cdc trung binh theo sau boi cac chir cai giong nhau thi khong khac biét thong ké
theo phép kiém dinh Tukey/MiniTAB/Version 16, C: khac biét thong ké o mirc y nghia 1% qua
phan tich ANOVA, “ns”’: khong khac biét thong ké giita cac loai phdan NPK

Dic biét, khi xét vé thanh phan P hoa
tan thi két qua cho thdy viéc san xuat phan
NPK  16-16-8 theo cdng  nghé
polyphosphate ctia Ca Mau (SPM6) rat co
hi€u qua trong viéc lam gia ting khac biét
thanh phan P da (polyphosphate), cao hon
khac biét (3,96g P,Os/L) so vai tat ca cac
loai phan NPK 16-16-8 con lai, chiém ty 18
89,7% polyphosphate c6 trong thanh phan P
hiru hiéu cua NPK 16-16-8 Ca Mau, trong
khi d6 ham lugng P don (orthophosphate)
trong SPM6 14 thip nhat (0,46g P,0s/L) so
véi cac P don hoa tan cua cac loai phan
NPK 16-16-8 khac (Bang 5). Cong nghé

phan NPK vo vién trong va ngoai nudc
(SPM7, SPMS) ¢6 ham lugng P don kha cao
so voi cac loai phan NPK 16-16-8 thu
nghiém, 1an luot 1a 2,459 P,Os/L va 1,75¢
P,Os/L). Két qua ciing cho thay loai phan
NPK 16-16-8 ba mau ngoai thi truong
(SPM10) va tu tron (SPM11) c6 ham lugng
P da hoa tan thap nhat, khac biét théng ké
so véi cac loai phan NPK 16-16-8 con lai,
lan luot 13 2,02 va 1,52g P,0s/L (Béang 5).
3.3. Anh hwéng cia cong nghé san xuit
dén thanh phan l1an (P,Os) c6 trong cac
loai phan NPK (16-16-8) thir nghiém

Bing 6. Thanh phan P,0s c6 trong céc loai phan NPK (16-16-8) thir nghiém (mau kho kiét)

Ky hiéu P hﬁ’u dung (%PzOs) P da (% PzOs) P dorn (% PzOs)
SPM6 10,8%¢ 9,662 1,11¢
SPM7 12,92 6,83¢ 6,062
SPM8 12,0% 7,79 4,22°¢
SPM9 12,48 8,28" 4,10¢
SPM10 10,1¢ 4,974 5,13P

SPM11¢) 8,12¢ 5,58¢ 2,54¢
F tinh 332™ 123 ™ 88,4 ™
CV (%) 5,57 4,38 9,83

Trong cung mot cot cdc trung binh theo sau boi cdc chir cai giong nhau thi khong khdc biét thong ké
theo phép kiém dinh Tukey/MiniTAB/Version 16, C: khac biét thong ké o mirc y nghia 1% qua
phdn tich ANOVA, “ns”: khéng khdc biét thong ké giita cdc loai phan NPK

Theo Wang va cs. (2021) thi cac dic
tinh cua ammonium polyphosphate (APP),
bao gdm muc do trang hop, toc do tring
hop, d9 hoa tan va ty 1¢ thu hdi N va P, thay
d6i dang ké va bi anh huéng boi ty 1& mol
cua nguyén li€u thé (P:N), nhiét d6 phan
(g, thoi gian va ap suit trong cac diéu kién
san xuat khdc nhau. Trong quy trinh san
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xudt c6 MAP va urea, cic san phim
ammonium polyphosphate t6i uu thu dugc
trong diéu kién két hop ty 16 mol = 1,6:1, T
= 130°C va t = 45 pht, trong khi diéu nay
xay ra trong diéu kién ty 1¢ mol = 1:1,7, T =
180 °C va t = 60 phuat trong quy trinh PA
(phosphoric acid)-urea. Nhin chung, cac
dic tinh ctia phan bon APP duoc san xut

Lam Van Thong va cs.
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bang quy trinh MAP-urea tét hon so véi quy
trinh PA-urea.

Két qua tinh toan, wdc lugng, danh
gia va so sanh ham Ilugng P da
(polyphosphate) c6 trong phan NPK 16-16-
8 trén tong sb ham luong P ban dau co trong
cac loai phan NPK 16-16-8 thir nghiém
dugc trinh bay ¢ Bang 6. Két qua cho thay
so v6i tidu chuan cong bd (16% P20s) thi
phan nhom phan NPK 16-16-8 dugc san
xuit bang cong nghé vo vién hon nuéc
(SPM7, SPMS8) va cong ngh¢ urea long
(SPM9) c6 ham lugng P hitu dung (hoa tan
t6t trong nudc) cao hon y nghia (lan luot 1a
12,9; 12,0; 12,4% P»0s) so voi phan NPK
16-16-8 cong nghé polyphosphate (SPM6:
10,8% P,0s) va NPK 16-16-8 tron co hoc
(SPM10: 10,1 %P,Os va SPM11: 8,12%
P,Os). Tuy nhién, khi xét vé thanh phan va
ty 16 P da (polyphosphate) ¢ trong tong

ham luong P thuc su dé tiéu (hoa tan trong
nude) thi cong nghé polyphossphate san
xuat phan NPK 16-16-8 ctia Cong ty C6
phan Phan bon Dau khi Ca Mau (SPM6) cao
hon khéc biét so v6i tat ca cac cong nghé
cho san xuat phan NPK 16-16-8 con lai.
Ham lugng P da c6 trong phan NPK 16-16-
8 Ca Mau la 9,66 %P,0s cao hon khac biét
so vai cac loai phan NPK 16-16-8 con lai,
dao dong 4,97-8,28% P,Os (Bang 6). Trai
lai, ham luong P don (orthophosphate) co
trong phan NPK 16-16-8 Ca Mau la théap
nhat (1,11% P,0s), ké dén 1a nhém phan
NPK 16-16-8 tu tron (SPM11) va cao nhat
la nhém phan NPK 16-16-8 duoc san xuat
bang cong nghé vo vién hoi nude (SPm7 va
SPMS), lan luot 1a 6,06 va 4,22% P,0s.
Riéng phan NPK 16-16-8 ba mau ngoai thi
truong (SPM10) c¢c6 ham Iugng P don
(orthophosphate) cao khac biét (5,13%

P20s).
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: | 654 | ‘ 10.4
2 362 245 |
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Hinh 1. Phan trim cua tong lugng P20s c6 trong cac loai phan NPK (16-16-8) thir nghiém
(mAu kho kiét)

Trong nghién ciru nay thi ham lugng
P.Os khong hitu dung dugc xem la lugng
P,Os con s6t lai trong phan cin bi cua phin
NPK 16-16-8 sau khi hoa tan toan bd NPK
vao nudc trong 1 gid. Két qua so sanh truc
quan & Hinh 1 cho thdy nhém phan NPK 16-
16-8 ba mau duogc san xuit bang cach tron

https://tapchidhnlhue.vn
DOI: 10.46826/huaf-jasat.v10n2y2026.1312

co hoc thi ¢c6 ham luong P,0s khong hitu
dung chiém ty 1& (%) cao hon cac phan NPK
con lai, lan lugt 1a 38,4 va 66,8% cho
SPM10 va SPM11. Két qua ciing cho thiy
cac loai phdn NPK 16-16-8 vi cong nghé
vo vién hoi nudc (SPM7, SPMS, cong nghé
urea 1ong (SPM9), va cong nghé tron NPK
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16-16-8 ba mau ngoai thi truong co ty 1€ P
don (orthophosphate) trong thanh phan
P2Os c6 trong phan NPK cao hon khac biét
(dao dong tur 24,5-36,7%) so voi cong nghé
NPK polyphosphate ctia Cong ty C6 phan
Phan bon Dau khi Ca Mau, 1an don chiém
ty 16 rat thip (6,84%). Pic biét, so v6i tong
P.Os c6 trong phén, thi cong nghé NPK
polyphosphate ctia Cong ty C6 phan Phan
bon Dau khi Ca Mau lam gia ting ty 1¢ lan
da (polyphosphate) co trong phan cao rat
khac biét so vai cac loai phan NPK 16-16-8
thir nghiém con lai, P da chiém dén 59,4%
P trong phan NPK 16-16-8 ctia Ca Mau, cao
hon réat nhidu so véi cac cong bd cua cac
cong ty khac 1a chi 20-30% P da.
4. KET LUAN VA PE NGHI
4.1. Két luan

Két qua thi nghiém di ching minh
dugc ham luwong P da (polyphosphate) co
trong phan b6n NPK 16-16-8 Ca Mau la
mdt dac trung cong nghé khac biét so véi
cac loai phan NPK 16-16-8 phd bién & Viét
Nam, cu thé: (i) NPK 16-16-8 duoc san xuét
theo cong nghé polyphosphate ctia Ca Mau
(SPM6) rit c6 hiéu qua trong viéc lam gia
ting khac biét thanh phan P da
(polyphosphate), cao hon khac biét (3,96g
P,0s/L) so véi tit ca cac loai phan NPK 16-
16-8 con lai, chiém ty 1& 89,7%
polyphosphate c¢o trong thanh phan P hiru
hiéu cua NPK 16-16-8 Ca Mau; (ii) Cong
nghé NPK polyphosphate ciia Cong ty Co
phan Phan bon Dau khi Ca Mau lam gia
tang ty 1€ P da (polyphosphate) c6 trong
phan cao rét khac biét so véi cac loai phan
NPK 16-16-8 tht nghi€ém con lai, P da
polyphosphate chiém dén 59,4% P trong
phan NPK 16-16-8 ciia Ca Mau, cao hon
nhiéu so voi cac cong bd ciia cac cong ty
khac 1a chi 20-30% P da.
4.2. Dé nghi

Tiép tuc nghién ctru cAu triic mach
polyphosphate va ty 1€ ctia chung c6 trong
thanh phan P trong céc loai phan NPK gitip
nghién ctru dwoc kha ning giai phong P dé
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t6i wu hoa viée bon phan P dap ing nhu cau

cho cdy trong.
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