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Struvit, magie amoni phosphat (MgNH,PO,.6H,0 hoac MAP) la tinh thé v6 co mau tring, c6 thé su
dung lam phan bén nha cham. Bai viét nghién clu danh cia moét sé ion kim loai dén kha nang thu hoi
amoni trong nudc thai biogas bang su két tinh magie amoni phosphat.

Tu khéa: amoni, magie amoni phosphat, phosphat.
Chi s6 phan loai 2.7

STUDY THE EFFECT OF
SOME METAL IONS ON THE
RECOVERY OF AMMONIUM

FROM BIOGAS WASTE
WATER BY CHEMICAL
METHOD

Summary

Struvite,magnesiumammonium
phosphate hexahydrate
(MgNH,PO,.6H,0 or MAP), is
a white inorganic crystalline
mineral that can be used as
a slow releasing fertilizer.
The authors have studied the
effect of some metal ions on
the recovery of ammonium
from biogas wastewater
by magnesium ammonium
phosphate crystallization.
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Mé dau

MAP (Magnesium Ammonium Phosphate hexahydrated -
MgNH ,PO,.6H,0) la tinh thé mau trdng [6, 8], dé két tlia trong moi
trudng pH > 7. G pH < 7 thi MAP bat dau tan ra nhung rit cham,
do dé no dudc ting dung lam phan bon nha cham cho céac loai cay
trong. Phan (ing xay ra theo phuadng trinh sau [1, 4, 5]:

Mg2* + NH; + POY + 6H,0 <> MgNH,PO,.6H,0 | (1)
pK, = 12,6 (25°C)

Dua vao phan (ng (1), nhdm nghién ctu da thu hoi déng thoi
amoni va phosphat trong nudc thai tii cac bé biogas. MAP 1a mot
san pham thu dugc ti qua trinh nay.

Trong qua trinh thu héi amoni ti ngudn nudc thai biogas bang
phudng phap tao két ta MAP, phan (ng bi anh hudng bdi nhiéu
yéu t6 nhu: ty I& mol, pH, thoi gian phan tng... P&c biét, &nh hudng
cla modt s6 ion kim loai nhu: Ca?*, Mn2*, Fe2*, Ni?*, Al**.. Nhom
nghién ctiu da phan tich xac dinh nguén nudc thai biogas c6 chia
cac ion nay, chiing xuét phat ti nguén thic an du thtia hoic nuée
réia chudng trai. Céc ion kim loai nay cé thé gay anh hudng dén
phéan ting tao MAP béng cach thay thé Mg?*, tao phtc véi NH3, tao
két tha véi POY.

Nguyén liéu va phuong phap nghién ciu

Nguyén liéu

Cac mau nudc chiia amoni dugc pha ti hda chat tinh khiét.

Thi nghiém

Pé khao sat anh hudng ctia mot s ion kim loai dén phan ting tao
MAP, nhém nghién clu st dung ty 1& mol Mg2+: NH; : PO§ = 1:1:1
va cho ion kim loai vao véi cac nong doé tuong tng la 100, 200,
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300, 400, 500 (mg/l).

Tién hanh phan (ng nhu sau: dau tién, 1dy 500
ml dung dich NHi 500 mg/I cho vao thiét bj phan
ting, ti€p theo cho m, g Na,PO,.12H,0 98%, cho
tling ion kim loai vao theo cac ndng doé tuong Ung
nhu trén va tién hanh khudy trén déu dung dich, do
pH dau (pH,), sau d6 cho m, g MgSO,.7H,0 98%
vao va bat dau tinh thdi gian phan dng (t ). Sau khi
phan (ing két thic, loc két tia dem sy khoé 6 khoang
40°C trong 48 h dén khéi lugng khong déi réi dem
can thu dugc khéi lugng két tda MAP (m,,,.); dich loc
thu dugc dem xac dinh ham lugng Mg?* +NHz + POY
con lai va do pH sau phan ting (pH.).

Cac phuong phap phan tich

Néng dé NH: duge do bang phuong phap so mau
véi thube thlr Nessler. Néng do PO dudc do béng
phudng phap so mau véi thuéc thi amonimolipdat -
vanadat. Néng dé Mg?+, Ca2* dudc do bang phuong
phap chudn doé Complexon. Két tlia dudc riia 3 1an
bang nudc céat, sau dé dugc sdy kho trong td sdy &
40°C trong 48 h [7]. D&c trung bé mat cla MAP dudc
do bang phuang phap chup SEM. C4u trdc tinh thé
clia MAP dugc do bang phudng phap XRD. Thanh
phan cia tinh thé dudc xac dinh bang phuong phap
EDX.

Két qua va thao luan

Anh huéng cta ion Ca?*

KE&t qué khao sat anh hudng cla ion Ca?* dén
qua trinh tao MAP va hiéu suét thu hoi amoni dudgc
trinh bay & bang 1 va hinh 1.

Bang 1: két qua khao sat anh hudng cua Ca?* dén phan ing
két tinh MAP

Néng 9 trong dich loc (mg)
[Ca*] Hiéu sut thu hoi

S6ma H :
Doy | ™ M g | N por | e | anonicy

1 0 8 | 591 | 172 | 3882 | ME2 0 9,77

2 100 | 8 | 845 | 124 | 4471 | 4392 | 3476 96,27

3 200 | 8 | 640 | 140 | 4785 | 2469 | 6952 96,03

4 300 | 8 | 646 | 240 | 6868 | 2277 | 10429 94,28
5 400 | 8 | 673 | 164 | 11824 | 854 | 139,06 90,15
6 50 | & | 684 | 165 | 11167 | 1063 | 17380 90,70

(ghi chu: m,, la khéi lugng két tda thu duogc tinh trong 1|
hén hop phén tng. lon Ca?*: ding CaCl, 96%)
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Hinh 1: su phu thudc cua hiéu suét thu héi amoni vao néng dé Ca?

TU k&t qua thi nghiém & bang 1 cho thay, khi
néng do Ca?* tang thi thi hiéu suat thu hoéi amoni
giam, diéu nay cé thé la do Ca?* da thay thé mot
phan Mg?* trong qua trinh tao MAP, két hgp véi goc
POY theo céac phan tng (2) [2], (3) [3], (4) nén da
lam gidm ham lugng phosphat tham gia vao phan
ung tao MAP:

Ca?* +NH; + POJ + 6H,0 <> CaNH,PO,.6H,0 | (2)

5Ca?* + OH- + 3POY « Ca,(OH)(P04), | (3)

3Ca? + 2P0 — Ca,(PO,) | (4)
Anh huéng cia Mn?

K&t qua khao sat anh hudng cla ion Mn2* dén
qua trinh tao MAP va hiéu suét thu héi amoni dugc
trinh bay & bang 2 va hinh 2.

Béng 2: két qua khdo sat dnh hudng cla Mn?* dén phan (ng

két tinh MAP
Néng dé trong dich loc (mg/l)
(Mn*] Hiéu suét
$6 mau mgl) pH L) , . . , thu hoi
9 Mg* NH; PO; Mn? amoni(%)
1 0 8 5,91 17,2 38,82 71,62 0 96,77
2 100 8 4,90 13,6 126,21 88,91 56,78 89,48
3 200 8 5,03 16,0 110,69 88,48 86,21 90,78
4 300 8 513 15,4 107,24 88,04 98,95 91,06
5 400 8 5,35 10,8 138,28 83,26 107,46 88,48
6 500 8 543 13,2 135,69 75,87 123,18 88,69

(ghi chu: m,, la khéi lugng két tia thu dugc tinh trong 1 |
hén hop phén tng. lon Mn?*: ding MnSO,.H,0 99%)

TU két qua thi nghiém & bang 2 va hinh 2 cho
thay, khi ndbng do Mn?+ tang thi hiéu suéat thu hoi
amoni giam, diéu nay c6 thé |a do Mn2+ da thay thé
mot phan Mg?* trong qua trinh tao MAP, va két hgp
véi g6c PO theo phan ting (5) va (6):

Mg2* +NH: + POY + 6H,0 — MnNH,PO,.6H,0  (5)
Mn2* + 2PO§ — Mn(PO,), (6)
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Hinh 2: su phu thuéc cua hiéu sudt thu h6i amoni vao néng dé Mn?*

Anh huéng cia Fe**

Ké&t qua khao sat anh hudng clia ion Fe?" dén
qua trinh tao MAP va hiéu suat thu hoi amoni dudc
trinh bay é bang 3 va hinh 3.

Béng 3: két qua khdo sat dnh hudng cla Fe?* dén phan ung
két tinh MAP

B Néng dé trong dich loc (mg/)) Hiéu suét
s6 | [Fe¥] vt 8
miu | (mgn) | PP M@ e | NHe o[ o, | tuhd

g NH; PO; Fe amoni (%)
1 0 8 5,91 17,2 38,82 71,62 0 96,77
2 100 6 542 | 1872 | 46,90 14,57 48,160 96,09
3 200 6 557 | 2424 | 9259 14,57 156,80 92,28
4 300 6 57 276,0 | 101,21 26,30 102,48 91,66
5 400 6 559 | 2784 | 106,38 33,26 102,48 91,14
6 500 6 566 | 2928 | 150,34 41,09 102,48 87,47

(ghi chi: m,, la khéi lugng két tda thu duogc tinh trong 1|
hén hgp phéan tng. lon Fe?: diung FeSO,.7H,0 99%)
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Hinh 3: su phu thudc cta higu sudt thu hoi amoni vao néng do Fe?*

TU két qué thi nghiém & bang 3 va hinh 3 cho
thay, khi ting nong do Fe?* thi hiéu suat thu hoi
amoni gidm, diéu nay cé thé 1a do Fe?* da tham
gia phan (ing tao két tha vé6i POS theo phuong trinh
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. ]

phan (ng (7).

3Fe? + 2P0} — Fe (PO,), (7)

Anh hudng cta Niz+

K&t qua khdo sat &nh hudng clia ion Ni2* dén qua
trinh tao MAP va hiéu suét thu héi amoni dugc trinh
bay & bang 4 va hinh 4.

Béng 4: két qua khdo sat dnh hudng clda N+ dén phan dng
két tinh MAP

. . Néng do trong dich loc (mg) Higu suat thu
Sf INF] pH, | m_() hdi amoni
M mg) || wge | NHG | POT | N )

1 0 9 591 172 | 3882 | 71,62 0 96,77
2 100 9 5,02 272 | 80,52 | 88,91 30,55 93,29
3 200 8 5,18 192 | 88,28 | 56,30 39,56 9,64
4 300 8 5,24 216 | 5293 | 57,17 4425 95,59
5 400 7 5,03 192 | 27,93 | 50,22 62,45 97,67
6 500 7 5,09 516 | 3828 | 3674 89,35 96,81

(ghi chu: m,, la khéi luong két tda thu dugc tinh trong 1 1
hén hop phén tng. lon N#*: ding NiSO,.6H,0 98,5%)
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Hinh 4: su phu thudc cua higu sudt thu héi amoni vao néng dé N+

TU két qué thi nghiém & bang 4 va hinh 4 cho
thdy, Ni2* &nh hudng khong I6n dén qua trinh tao
MAP, diéu nay c6 thé 1a do Ni** da tham gia tao
phic NH,, nhung khi pH clGa méi trudng phan Ung
gidm thi sé& lam pha v& can bang tao phtc sinh ra
NHZ, chinh diéu nay lai tao diéu kién thuan Igi cho
phan (ing tao MAP. Ngoai ra, Ni?* cling c6 thé tham
gia phan Ung tao két tla véi POS theo cac phuong
trinh phan Ging (8) va (9).

Ni2* + 6NH, <> [Ni(NH,) J2* (8)
3Niz* + 2POY > Ni (PO,),0 | 9)
Anh hudng cta AP+

K&t qua khéo sat anh hudng cla ion Al** dén qua



trinh tao MAP va hiéu suét thu héi amoni dugc trinh
bay & bang 5 va hinh 5.
Béang 5: két qua khao sat anh hudng cua AP+ dén phan tng

két tinh MAP

Néng dé trong dich loc (mg/l) P—
AL A sk
3 s KT " + 5 "
mau | (mgf) Mg? NH; POA, AP amoni (%)
1 0 8 5,91 172 3882 | 7162 0 96,77
2 100 7 5,11 48,0 33,10 | 87,61 34,25 97,24
3 200 7 5,03 108,0 | 9345 | 87,17 | 4502 92,21
4 300 7 497 984 | 13397 | 8848 | 7836 88,84
5 400 7 4,88 1872 | 160,69 | 88,04 | 10527 86,61
6 500 7 4,73 1968 | 217,59 | 88,04 | 124,32 81,87

qua trinh tao MAP nhu Ca?*, Mn?+..

M6t s6 ion kim loai c6 thé tao phic véi NH, 1am
gidm hiéu sudt thu hdi amoni nhu Ni?*, Fe?*..

Mét s6 ion kim loai c6 thé tao két tla véi POY
cling lam gidm hiéu suét thu h6i amoni nhu Fe®,
Al3+..

Ngoai ra, mot sé ion kim loai c6 thé gay anh
hudng doéng thsi dén qua trinh tao MAP bang cach
thay thé mot phan Mg?+ va tao két tlia vsi POS hoac
tao phuc véi NH, va tao két tia véi POY.

(ghi chd: m,, 1a khéi luong két tda thu duoc tinh trong 11 hén hop
phan ung. lon AF+: ding Al,(S0,),)
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Hinh 5: su phu thuéc cuda hiéu sudt thu h6i amoni vao néng dé AP+

TU két qua thi nghiém & bang 5 va hinh 5 cho
thdy, khi tang nong do AP+ thi hiéu suét thu hoi
amoni giam, diéu nay c6 thé la do AP+ tao két tla
véi g6c PO theo phuong trinh phan (ing sau:

AR+ + PO 2H,0 < AIPO,.2H,0 (10)

Két luan

Céac ion kim loai cé trong nudc thai biogas cé thé
gay anh hudng dén qua trinh tao MAP theo 3 hudng
va déu lam gidm hiéu sudat thu hdi amoni nhu sau:

Mot s6 ion kim loai c6 thé thay thé Mg?* trong
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