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SUMMARY

STUDY THE EFFECT OF CALCIUM TO REACTION OF
MAGNESIUM AMMONIUM PHOSPHATE

In this paper we studied the effect of calcium to reaction of magnesium ammonium
phosphat.Struvite, magnesium ammonium phosphat hexahydrate (MgNH4PO,4.6H,0
or MAP), is a white inorganic crystalline mineral that can be used as a slow

releasing fertilizer.

1. MO BAU

MAP (Magnesium Ammonium
Phosphate hexahydrated) c6 c6ng thirc
héa hoc MgNH,PO4.6H,0 14 tinh thé
mau tring, d& két tua trong moi trudng
pH > 7. Khi méi truong pH < 7 thi MAP
bt dau tan nhung rat cham, do d6 né
dugc ung dung lam phé&n bon nha cham
cho céc loai cay trong.

Phan ung xay ra theo phuong trinh sau [3]:
Mg?* + NHj + PO}~ + 6H,0 —
MgNH,PO,. 6H,0 lpK, = 12,6 (25°C)
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Dua vao phan tng nay, chiung t6i da thu
hdiddéng thoi amoni va photphat trong
cadc nguon nudc thai c6 ham luong
amoni va photphat cao nhu: nudc thai tu
cac bé biogas,nudc ri rac tir cac bai chon
lap rac, nudc thai cua cac nha may san
Xuat phan dam.

Trong qué trinh thu hdi amoni tir céac
ngudn nudce thai bang phuong phap tao
két taa MAP, thi phan @ng nay chiu anh
huong cua rit nhiéu yéu té nhu ty 1é
mol, pH, thoi gian phan tng,... Bac biét
& anh huong cua ion canxi, vi cac



ngudn nuéc thai thuc té co chira rat
nhiéu canxi (trudng hop nuée cing).

2. NGUYEN LIEU VA PHUONG
PHAP NGHIEN CUU

2.1. Nguyén li¢u

Cac mau nudc chira amoni dugc pha tir
hoa chat tinh khiét.

2.2. Cac phuong phap phan tich

Nong d6 NHZ, PO3~, dugc do theo cac
phuwong phap chuan d6 [4]. Nong do
Mgz+, Ca?* duoc do bang phuong phap
phd hap thu nguyén ta. Két tua duoc rira
3 lan bang nudc cit, sau d6 dugc siy
kho trong 16 siy & 40°C trong 48 h
[5].Dac trung bé mat cia MAP duoge do
bang phwong phap chup SEM. Céu tric
tinh thé cia MAP duoc do bing phuong
phap XRD va EDX.

3. KET QUA VA THAO LUAN

Pé khao sat anh huong coa canxi dén
phan ung tao két tia MAP, hiéu sut thu
hoi amoni va photphat. Chidng toi chuan
bi cac mau thi nghiém bang hoa chat
tinh khiét va tién hanh phan ¢ng voi 3
cach két hop khac nhau.

- Chuén bi héa chét:

+ Dung dich Mg?* 0,2M: Hoa tan
41,4284 g MgCl,.6H,O 98% trong 1 lit
nudc cat.

Bang 1. Két qua ciia 1y 1é

+ Dung dich Ca®* 0,2M: Hoa tan 23,1208
g CaCl, 96% trong 1 lit nudc cat.

+ Dung dich NH7} 0,2M: Hoa tan 10,7536
g NH4C1 99,5% trong 1 lit nudc cét.

Dung dich PO3~ 0,2M: Hoa tan 77,5755
gNazPO,.12H,0 98% trong 1 lit nudc cat.
- Tién hanh phan tng nhu sau:

Pau tién, lay V; (ml) NH}cho vao thiét
bi phan wng, tiép theo cho V, (ml) P03~
va tién hanh khuay tron déu dung dich,
do pH dau (pHg), sau do cho Vs (ml)
Mg2*(hoac Ca?*, hodc ca Mg va Ca?")
vao va bit dau tinh thoi gian phan tng
(t).

Sau khi phan ung két thic, loc két tua
dem sdy kho ¢ khoang40°C trong 48
giodén khéi luong khong dbi roéi dem
can khéi lwong két taa (mgr). Dich loc
thu duoc dem xac dinh ham Iluong
Mg?*, Ca?*, NH}, PO3~ con lai va do
pH cua dung dich sau phan tng (pHs).
Cu thé chuan bi cac mau thi nghiém voi
cac ty 1€ mol khac nhau nhu trong bang
1, 2, 3 va két qua thu duoc biéu dién &
cac bang 1,2,4.

Mg?*:NHf:PO; =1:1:1

. o 1 o, H|§u

Trwéc xir ly Sau xir ly sukt

thu
. | Mg?*1 | [NH7] | [PO3T] | ., | M«r | [Mg?'] | [NHi] | [PO3"] | hoi
PR gy | () | (mgiy | P @ | mam) | (mah) | (mon) amon
0

11 | 16200 | 12000 | 63333 | 75 | 169 | 7.2 395 | 524 | 967

47




(*):

100um 4

0KV 8.4mm

Hinh 1. SEM cua MAP thu duot o ty 1¢
Mg?*:NH}: P03~ =1:1:1

Phuong phap phan tich SEM duoc thuc
hién dé xac dinh dic trung bé mat cua
két tua (Hinh 1). Bé mat cua tinh thé vo
dinh hinh 1a cac 15 thd va c6 kich thuéc
dai khoang 15 — 40 pm.
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Hlnh 2. Pho EDX cua két tua ¢ ty Ié
Mg?*:NH}:P0O3~=1:1:1

0,000 keV Det:

Lu ngket tia thu d‘woc trong 1L hon hop phan ing

Hinh 2 1a phan tich EXD, thanh phan bé
mat cua két tua co6 chaa rit nhiéu
nguyén tir O (51,8%), P (

21,99%), Mg (19,52%) va lugng Vét cua
mot s6 nguyén te C (4,45%), Na
(1,84%), ClI (0,39%). Két qua nay rat
phu hop vai thanh phan caa MAP.
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Hinh 3. Phé IR cua két tia oty 1é
Mg?*:NHf:P0O3} =1:1:1
Hinh 3 1a phan tich IR, trén do chi ra
rang ph6 hong ngoai cia két tua tuong
tu voi phd hong ngoai cua két tia MAP
trong co s& phd hong ngoai cua Sastle.
Mg®* dic trung & tin sb 1435 cm™,
NHjdic trung & tin s 3271 cm™va
PO3~ dic trung O tan s6 1006 cm™
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Hinh 4. Phé XRD cua két tia oty 1é Mg?*t: NH: P03~ =1:1:1
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Hinh 4 13 phan tich XRD, trén d6 chi ra rang cac pick dic trung cua két tia gan véi
mau chuan caa MAP.

Bang 2. Két qud cuaty lé Ca?*:NHS:PO3~=1:1:1

Hiéu

Truwéc xir ly Sau xir ly SUAt

thu

g | [Ca®] | [NHi] | [POF7] mer | [Ca%*] | [NH]] | [PO3-] | hdi
PHa | gy | (maty | mamy | PHs | @ | (man) | (mal) | (mgh) emon
0

11 | 2666,6 | 12000 | 63333 | 80 | 66 | 04 | 721,0 | 10220 | 39,9

Bdng 3. Cac thong s6 ban dau cua ty 1¢
Mg?*: Ca®?*:NH}: PO~ =05:05:1:1

Trwéc xir ly

H [MgZ*] | [Ca?*] | [NHZ] | [PO3"]

P (mg/l) | (mg/l) | (mg/l) | (mg/l)

11 | 810,0 | 1333,3 | 1200,0 | 6333,3
Ws00-RIHE 0KV B.',ngé}x25.0k SE{M;LA?)):2/20/2(;'J4 . §
Hinh 5. SEM cua két tia thu diroc oty 1é

Ca?*:NH}:PO;~=1:1:1
Bdng 4. Két qud cua ty Ié Mg?*: Ca?*:NH;: P03~ =05:05:1:1
Sau xir ly Hiéu suat
= thu hdi
pH; Micr [Mg2+] [Ca2+] [NHI] [POi_] amoni (%)
(9) (mg/l) (mg/l) (mg/1) (mg/l)
8,0 11,6 0,24 1333,3 408,8 532,6 65,9

Hinh 6. SEM cua két tiia thu duweot ¢ty 16
Mg2*: Ca?*:NH}f:PO3  =0,5:05:1:1
Qua céc két qua trén cho thay, khi thu
hoi amoni bang phuong phép tao két tua
MAP I cao nhat 96,7% (Bang 1), tinh
thé MAP thu duoc thé hién rat rd (hinh
1), con khi s dung ion Ca?* thay thé
cho Mg®* thi cho két qua thu hdi amoni
la thip nhat 39,9% (Bang 2), két tua thu
dugc khéng phai 1a MAP (hinh 6). Khi
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sir dung ddng thoi ca hai ion nay thi két
qua thu hdi amoni khéng cao 65,9%
(Bang 4), tinh thé MAP bi anh hudng va
thé hién khdng rd so véi khi chi dung
Mg?®* (hinh 6).

Nhu vay, canxi c6 gy anh huong dén
qua trinh thu hoi amoni bang phuong
phap két taa. Diéu nay c6 thé duoc ly
giai 14 do canxi di thay thé mot phan
nhoé magie va tao thanh két taa tuong tu
MAP. Ngoai ra, do phan tng tao MAP
Xay ra trong moi trudng kiém manh cho
nén canxi di chuyén sang dang canxi
hidroxit, két taa mau tring, rat nhay va
rat khd lang. Khi pH cua mdéi trudng
phan tng giam xuéng thi canxi co thé
phan &ng véi photphat dé tao thanh két
tia canxi photphat. Piéu nay la nguyén
nhan gy anh huong dén phan ung tao
MAP va qua trinh tach pha cua hon hop
phan tng khi MAP da duoc tao thanh.

4. KET LUAN

Qua cac két qua thuc nghiém ching toi
c6 nhiing két luan sau:

Thu hdi amoni bang phuong phap tao két
tia MAP ludn dem lai hiéu qua cao nhat.
O nong do cao, ion canxi c6 gay anh
huong dén phan tng tao két tua MAP
nhung khong 1on.
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