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ABSTRACT

The removal of high concentration N and P from wastewater is an important issue
to reduce water and environmental pollution and improve water quality
significantly. The aim of this study was to recover N and P from real wastewater
through crystallization process at different operational conditions. The struvite
(Magnesium ammonium phosphate hydrate, MgNHsP0O4.6H20 formation
recovered from real wastewater containing high concentration of N and P has
been studied experimentally. The effects of pH, Mg/P molar ratio, precipitated
temperature and reaction time on the yield of struvite recovery were discussed.
The pH and Mg/P molar ratio are the significant factors influencing P recovery
efficiency. Yield of recovered struvite 95,243,1 % was observed at pH8.3, Mg/P
molar ratio of 1:1, at 30 < and 90 min of reaction and 60 min for aging period.
Moreover, the temperature of crystallization process showed minor effects on the
crystal production in the range of 20-40 . The X-ray diffraction (XRD) pattern
confirmed the formation of struvite structure recovered from the real wastewater
source. The obtained valuable struvite recovered from wastewaters contains high
nutrient of Mg, N and P which isproposed for slow-release fertilizer for
agriculture applications.

TOM TAT

Viéc logi b6 N va P & nong do cao ra khéi nguon nieée thai la mét van dé quan
trong nhdm gidm thiéu 6 nhiém méi truong nuwéce va cai thién dang ké chdt heong
nguon nwde. Myc dich cia nghién ciru ndy la thu hoi N va P tir nueGe thdi thuc
théng qua qud trinh két tinh & cdc diéu kién cong nghé khdc nhau. Struvite (Magie
amoni photphat hydrat, MgNHsPO4.6H20 thu hoi tir nuede thai thiee cé nong do N
va P cao di dwoc nghién ciru. Anh hudng ciia pH, 1y 1é mol Mg/P, nhiét do két tia
va thoi gian phan img dén hiéu sudt thu héi struvite da duwoc thao ludn. Két qua
cho thdy pH va ty I¢ mol Mg/P la cdac thong 56 quan trong danh hiong dén hiéu
sudt thu héi P thong qua struvite. Hiéu sudt thu hoi struvite dat 95,2431 % ¢ pH
8,3, ty Ié¢ mol Mg/P la 1:1, ¢ 30 °C va thoi gian phan g la 90 phut va thoi gian
lam gia la 60 phit. Hon nita, nhiét dg két tinh trong khodng 20-40 °C anh hwéng
khong dang ké dén hiéu sudt két tinh struvite. Nhiéu xa tia X (XRD) xdc nhdn sw
hinh thanh cdu tric struvite dwoc thu hoi tir ngu&n nuwdc thai thue. Struvite thu
degre tir mede thai cé chira ham heong dinh dwéng (Mg, N va P) cao dwoc dé xudt
lam phdn bon tan chdm cho cac vng dung néng nghiép.
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1. GIOI THIEU

Nudc thai cia cac nganh coéng nghiép dac thu
thuong chira ham lugng 16n ion NH* va PO,* gay
tac dong dang ké dén hé sinh thai, giy 6 nhiém moi
truong va anh huong dén suc khoe con nguoi. Dé
dam bao chi tiéu xa thai ddi voi N, phuong phap
tripping thudng dugc sir dung dé lam giam nong do
(hogdc amoni) trong nudc thai (Machdar et al., 2018).
Theo d6, dong nudc thai phan tén thanh céc hat chat
long rat nho dé thuan tién cho qua trinh truyén van,
amoni thoat ra tir cac hat chat 1ong nho va giai phong
vao khong khi. Tuy nhién, phuong phap nay con
nhiéu han ché boi amoniac khong duoc xu 1y triét
dé. Bén canh d6, phuwong phéap nay chi hiéu qua khi
nuéc thai ¢6 ham lugng NHs tir 10 dén 100 mg/L
(Machdar et al., 2018). P4i voi ham lugng amoniac
cao hon (cao hon 100 mg/L), viéc ap dung cac ky
thuat thay thé khac co hiéu qua kinh té hon 1a can
thiét. Mot sé phuong phap da dugc ap dung dé loai
bo nito (¢ dang amoni) khoi nudc thai cong nghiép
bao gdm zeolit tw nhién (Chung et al., 2000), k¥
thuat mang (Karabelas et al., 2001) va k¥ thuat dién
cuc hoa (Dermentzis et al., 2012). Trong d6, cong
nghé thu hdi cac dinh dudng co gia tri trong nudc
thai luon dwoc nghién ctu va phat trién. Hon nia,
amoni 14 hop chét chira N, 1a ngudn nguyén liéu rat
quan trong dé san xuat phan bon, 1a mét trong 3
ngudn dinh dudng chinh cin thiét cho cdy trong
cung voi photpho va kali. Trong khi d6, NH3z dugc
san xut tir cong nghé Haber-Bosch c6 chi phi cao,
nén viéc thu hdi amoni tir ngudn nudce thai thanh san
pham co gi4 tri thay vi loai bo ludn 1a y twong dot
pha trong nén kinh té tuan hoan. Vé xu 1y phdt pho
trong nudcC, phuong phép sinh hoc 1a phuong phap
phd bién. Phuong phap sinh hoc ¢6 wu diém 1a it sir
dung hoa chat bé sung nhung yéu cau cao vé cac
thong sé DO, pH va thé tich bé xir 1y vi thoi gian
phan mg kéo dai. Cac nghién ciru gan dy cho thay
cong nghé két tia magie-amonia-photphat tir nuéc
thai nham thu hdi amoni khong nhitng hiéu quéa vé
chi phi ma con ¢6 y nghia 16n vé moi truong.

Struvite (NHsMgP04.6H,0) dugc biét dén 1a
mot dang phan bén cham tan cung cap dong thoi
nguyén t6 da luong (N: 6% va P,Os: 28,9%) va
nguyén t trung lugng (Mg: 10%) phu hop cho
nhiéu loai cdy trong (Salleh et al., 2016) nén struvite
duoc sir dung lam nguyén lidu dé san xuat cac loai
phan bén hon hop hoic phic hop khac. Cac cong
trinh nghién ctru cong bd cho thay struvite co thé
duogc thu hdi tir cac ngudn nudc thai cong nghiép
nhu nudc ri rac (Li et al., 2003; Salleh et al., 20186,),
nuéc thai phan gia cam (Yetilmezsoy et al., 2009)

91

Tdp 57, S 6A (2021): 90-97

gia stic (Huang et al., 2014), hodc nudc tiéu (Etter et
al., 2011; O’Neal & Boyer, 2015), nudc thai sinh
hoat (Kim et al., 2006 & Rabinovich et al., 2018),
nuéc thai nha may san xuat phan bon (Machdar et
al., 2018). O khia canh ky thuat, struvite cé tich s6
tan nho (2,5 x 10™3) (Hu et al., 2019), dé dang két
tua trong khoang pH tuong dbi rong tir 7,0 — 11,5.
Bén canh pH, ty 1€ mol Mg/P (khoang 1:1 hoac
1,2:1) (Yu et al., 2012) ciing 1a yéu t6 quan trong
anh huong dén hiéu suit két tinh struvite. Thanh
phan cua két tia va hiéu suat thu hoi struvite phu
thudc vao nhiéu théng sd cong nghé nhu pH dung
dich, ty 1¢ mol Mg/P, ty 1¢ mol N/P. Mic du ty 1¢
mol cta NHs*: PO, :Mg?* cua struvite 1a 1:1:1,
nhung mot trong cac ty 1é trén thay do6i, pH dung
dich thay dbi thi hiéu suat va thanh phén cua két
tha ciing thay doi theo, va tinh thé hydrat thu dugc
cling thay ddi theo cong thirc phan tir sau
MgNH4PO.nH,O (n =1, 3, 6, 7), (Negrea et al.,
2010). Tir cac nghién ciru da cong bd, hau hét cac
nguodn nudce thai chia rat it ion Mg?*, dé thu duoc
két tua struvite, cin b6 sung ion Mg?* vao hé phan
ung voi ty 1€ phu hop, trong d6 MgCl,.6H.O duogc
xem la ngudn cung cap Mg hiéu qua nhét boi chi phi
nguyén liéu cia MgCl,.6H,0 1a twong ddi thap hon
so v6i cac hop chét chira Mg khac. Ngoai ra, hiéu
suit thu hoi ddng thoi ca N va P thong qua két tua
struvite phu thudc vao ndng do cua cac chét dinh
duong chira N, P trong dung dich nudc thai va pH
cua dung dich. Vi dy, nghién ciru cia Machdar et al.
(2018) cho thdy véi nong do ammonia trong nudc
thai 1a 533+10 mg/L, hiéu suat thu hdi ammonia cao
nhét dat 94,7% khi thuc hién két tia ¢ ty 16 mol cua
Mg?:NH4*:PO4% 1a 1,2:1:1 va pH9. Tuy nhién, dé
dat duoc cac ty 1& phu hop, cac hoa chat c6 thé s&
phai duoc bd sung vao hé phan ung vi du:
NazHPO4.12H,0, MgCl,.6H,0 va NaOH (Machdar
etal., 2018).

Nhu vay, viée két tia struvite va cac dan xuit
clia n6 tir nudc thai co chira nito, phdt pho duge xem
la phuong phap xir Iy than thién vai moi truong, loai
b6 dong thoi ca N va P tir nudc thai va thu dwoc san
phdm c6 gia tri dé phuc vu cho san xuit nong
nghiép. Co rat nhiéu nghién ctu két tua struvite
nham thu hdi cac nguyén té dinh dudng N, P tir cac
nuéc thai va danh gid anh huong cia cac thong sb
cong nghé dén hiéu suat, dén kich thudc hat cua
struvite cling nhu nghién ciru dong hoc két tinh. ..
Tuy nhién, hau hét cac nghién citu tap trung vao hé
nudc thai gia 1ap duoc pha ché tir hoa chit tinh khiét.
Nhim huéng téi tng dung cong nghé két tua dé thu
hdi N, P tir hé thdng nude thai nha may phéan bon co
nong do N va P cao, nghién ctru nay khao sat anh
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huong cua cic thong sd cong nghé (pH, Mg/P, thoi
gian két tia, nhiét do két tua) dén hiéu suét thu hoi
struvite tir ngudn nudc thai thuc. Ngoai ra, thanh
phan pha ciia két tia struvite dugc nghién ciru bang
phuong phap nhiéu xa tia X va khao sat do cham tan
ctia san pham trong méi truong nudc va moi truong
acid.

2. VAT LIEU VA PHUONG PHAP
NGHIEN CcUU

Céc hoa chat dugc sir dung trong nghién ciru nay
bao gdm Na;HPO4.12H,0, NaOH, MgCl2.6H:0 c6
d tinh khiét 99% tir cong ty Xilong Chemical Co.
Ngudn nudc thai sir dung trong nghién ctru nay duoc
thu hoi tir hé théng xir 1y khi thai ciia nha may phan
bon NPK. Tuy theo thoi diém, thoi gian luu cua
dung dich trong hé thong xt Iy va san pham san
XUat, nong dd cac chét dinh dudng trong nudc thai
c6 thé thay d6i. Bé thuan tién, luong 16n dung dich
dugc thu gom va lam ddng nhét dé sir dung cho suét
qua trinh nghién ctru. Nudc thai thyc sau khi loc bo
céc chét ran lo limg duoc phan tich xac dinh nong
dd N, P. Cac thi nghi€m dugc thuc hién trong binh
phan mg c6 dung tich 1a 500 mL cé chtra san 200
mL nuéc thai thuc va khudy lién tuc véi toe do
khudy khoang 450 vong/phat ¢ nhiét d6 30°C.
Na;HP0,.12H,0 dwoc thém vao hé phan tng dé
dam bao ty 16 mol N/P theo ty 1¢ thiét ké. Sau do,
MgCl,.6H20 dugc cho vao hé phan tmg twong tng
Vi cac thong sé cong nghé dé thuc hién két taa. Cac
hoa chat dwoc cho vao binh phan tng cich nhau
khoang 15 phut d¢é dam bao hé dong nhat. Sau do,
pH cua hé duoc diéu chinh bang cach nho ting giot
dung dich NaOH 40% dé dat duoc pH xéc dinh (pH
7,5, 8,0, 8,3 hoac 8.,5) va tiép tuc khéy trong cac
khoang thoi gian xac dinh. Sau khi 1am gia theo cac
khoang thoi gian khac nhau, két taa dugc thu hdi
bang phuong phép loc hut chan khong va say & 40°C
trong 48 gio. Dé khao sat anh huong cua nhiét do
dén hiéu suat thu hoi N va P, nhiét do cia hé phan
g duoc didu chinh bang chiller ministat 125 théng
qua binh phan tng vé 4o ¢6 dung tich 500 mL. Mo
hinh két taa struvite duoc mo ta nhu ¢ Hinh 1.

Thanh phan pha cua két tia dugc xac dinh bang
phuong phép nhiéu xa tia X (XRD) trén thiét bi D8
Advance, Brucker, Dirc, vdi bude song CuKa (A =
1,5418 A) dién thé 40 kV va cuong do dong 40 mA.
Ham lugng cua nito trong dung dich hay trong két
tua struvite dugc xac dinh theo phuong phap
Kjeldahl dugc moé ta & TCVN 2620:2014. Ham
lwong caa photpho trong dung dich hay trong két tua
struvite dwgc x4c dinh theo phwong phap quang phd
UV-VIS trén may do Hitachi spectrophotometer U-
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2910 theo TCVN 8:559:2010. Céc thi nghiém dugc
thyc hién 2 lan dé lay gia trj trung binh.

May khuéy

R

Pau do pH

Hoéa chit

Hinh 1. M hinh hé théng két taa struvite

Hiéu suit thu hoi nito (H(N)), photpho (H(P))
duoc xéc dinh theo cong thuc sau:

(lPo71, - [Poi71,)
[P03],- 100

H(P) = 1)
(e, - vES1,)
H(N) = [NH;]D. 100 @
Trong do,
[PO371,, [INH}1, va [PO37] , [NH}], lan luot la

nong do cia cac ion trong dung dich trude va sau
khi két taa.

Do cham tan cua két tua struvite duoc thuc hién
nhu sau: Cho 5,0 gam struvite (thu dugc ¢ diéu kién
pH8,3, Mg/P=1,2, nhiét d6 30°C, thoi gian 90- 60
phut) vao cdc ¢6 chtra san 100 mL nudc cit hoic
axit citric 0,1 N va lic nhe trong cac khoang thoi
gian 5, 10, 15, 30, 45, 60 ngay. Sau d6, cic mau
duoc loc hut chan khong dé xac dinh luong N da bi
hoa tan ra dung dich theo cac thoi gian ngam. Do
giai phong ciia struvite dugc tinh theo luong N (%)
da bi hoa tan so v6i tong luong N ¢6 trong 5 gam
struvite nhu sau:

_(C1-c2)x 100
B C1

Trong d6: C1 1a lugng N (g) cé trong struvite,
C2 1a lugng N(g) bi tan ra trong dung dich nuéc
hodc dung dich acid citric

0
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3. KET QUA VA THAO LUAN

3.1. Anh huéng ciia pH, ty 1& mol Mg/P va
thoi gian phan tng dén hiéu suat két taa
struvite

Céc nghién ciru cho thay pH va ty 1¢ mol Mg/N/P
1a cac thong s6 cong nghé quan trong anh huong dén
hiéu suat va do tinh khiét cua két taa struvite. Hiéu
suat thu hdi struvite ty 1¢ thuan véi pH tir pH7 dén
pH9 (Adnan et al., 2003), dat hiéu suit cao nhét &
pH tir 9-10 va hiéu suat giam ¢ pH >10. Tuong tu,
Mohamad t al. (2016) cong bd rang hiéu sut thu hoi
N va P ty 18 thuan véi pH cua dung dich dén pH 9,5.
Trong khi d6, Hao et al. (2013) cong bd ring moi
truong Kiém thich hop dé thu duoc struvite tinh
khiét. Ngoai ra, dé thu dugc struvite co do tinh khiét
cao (99,7%) pH can dugc diéu chinh tir 7,0 dén 7,5
& nhiét do 25,3°C, néu pH 1a 8,0-9,0 thi d¢ tinh khiét
con khoang 30,7%, khi pH > 9,5 d9 tinh khiét giam
manh, chi con khoang <30%, va khong thé két taa
struvite khi pH > 10,5. Nhu vay, dé két taa struvite
¢6 hiéu suit va do tinh khiét cao, pH dugc diéu chinh
tir 7,5-9,5 (Hao et al., 2008). Tuy nhién, dé han ché
sy bay hoi ammoniac ra khoi dung dich (do pH cao),
struvite ¢6 thé duoc két tinh & pH7,5 dén pH8,5. Do
vay, trong nghién ctru nay, pH duoc khao sat la
khoang 7,5-8,5. Bén canh do6, véi muc tiéu tao ra két
taa struvite c6 cong thuc hoa hoc la
NH:MgPO..6H0, ti I1¢ mol Mg/P =1, nén ti I¢ mol
Mg/P trong khao sat nay dugc chon trong khoang 1
— 1,2 nham muc tiéu thu hdi téi da duoc lwong P
trong nudc thai ma luong du thura cia Mg trong
nudéc thai trong khoang chip nhan dwoc. Ti 1& mol
Mg/P cao hon s& tiéu ton nhidu hoa chét b sung va
gay du thira Mg trong nudc thai.

Ngoai ra, ty 1€ mol caa N/P cua nudc thai thuc
(sir dung trong nghién ciru nay) 1a 8/1 cao hon rét
nhiéu so vai ty 1¢ hop thirc va cao hon céc ty 1é duoc
dé nghi tir cac tai liéu tham khao (N/P tir 1:1-1:1,8).
Do d6 dé khao sat anh huong cua cac thong sb cong
nghé dén hiéu suat thu hoi struvite (tinh theo ham
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lugng P) tir nudce thai thyc, ndi dung nghién ctru nay
khao sat ty 18 mol Mg/P lan luot1a 1:1,1,1:1 va 1,2:1
& cac pH tir 7,5 dén 8,5 ¢ cac thoi gian két tia (phut)
va thoi gian lam gia (phut) khac nhau 90-60, 60-60,
60-30 va 30-0 (vi du 60-30 1a két tia trong 60 phut
va thoi gian 1am gia 1a 30 phut). Cac mau duoc ky
hiéu theo thtr tu pH-ty 1¢ mol Mg/P (vi du v6i mau
pH8,0-1,0 1a miu duoc khao sat & pHS, ty & mol
Mg/P 1a 1,0).

Hiéu suét két taa struvite dugec mé ta & Hinh 2
cho thay véi cing ty 1¢ mol Mg/P 14 1:1, pH tang tir
7,5 1én 8,3, hiéu suat thu hoi P tang tir 74,3+4,1%
1én 92,945,0% khi so sanh cung thoi gian phan tng
va lam gia lan lugt 1a 60 va 60 phat. Tuy nhién, khi
tang pH tir 8,3 1én 8,5, hiéu suat thu hdi P hau nhu
khong thay doi, tir 92,945,0%-93,5 +2,9%. Diéu d6
cho thay khi ty 1¢ mol Mg/P >1 hau nhu anh huéng
khong dang ké dén hiéu suat thu hdi P ¢ pH tir 8,0-
8,5 vaty 1é mol N/P =8:1. Ngoai ra, ¢ pH8,3, khi ty
16 mol Mg/P dugc didu chinh lan luot 141,0; 1,1; 1,2,
hiéu suét thu hdi P ¢ thoi diém 60-60 lan luot 1a
92,9+45,0, 91,143.6 va 94,0 + 2,8%.

Ngoai ra, tng v6i mdi didu kién két taa, khi ting
thoi gian phan ung hodc 1am gia, & hau hét cac thi
nghiém, hiéu suit déu tang nhung toc d6 ting khong
dang ké. O diéu kién pH8,3, Mg/P=1,0, ¢ thoi gian
30-0 hiéu suat dat 83,1 +4,1% va tang 1én dén
90,142,9% & thoi gian 60-30, dat 92,9+5,0% & thoi
gian 60-60 phut, dat 95,2+3,1% ¢ thoi gian 90-60
phut. Két qua thu duoc ¢ Hinh 2 cho thay struvite
dé dang két tinh & pH7,5 va toc d6 két tinh rat nhanh,
hiéu suat dat 60,1+3,5% sau 30 phut phan Gng. Két
qua nay mét lan nira khang dinh rang chi can 30-50
phut 1a c6 thé thu duoc két taa struvite (Lind et al.,
2000). Battistoni et al. (2001) cong bd rang 1 gio 1a
du dé hinh thanh két taa struvite, tham chi c6 thé
trong vong 1 phut (Booker et al., 2010), thoi gian
dai hon chi dé cho kich thudc tinh thé struvite 16n
hon (Adnan et al., 2003).
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Hinh 2. Hiéu suét két ta struvite theo ti I¢ Mg/P, pH, thoi gian phin #ng va théi gian 1am gia

3.2. Anh hwéng ciia nhigt d§ dén higu sut
két tinh struvite

Dé khao sat anh huong cua nhiét d6 dén hiéu
suat két tinh struvite, cac nhiét do dugc thuc hién 1a
20, 30 va 40°C va xéac dinh hiéu suit theo cac médc
thoi gian 30-30, 60-30 va 90-60 phut ¢ cac diéu kién
sau (1): pH8,3- Mg/P=1,0 va (2) pH8,3- Mg/P=1,2.
Két qua (Hinh 3 (a), 3(b)) cho thdy ¢ cac nhiét do
khao sat, khi tang thoi gian phan tng thi hiéu suat
két tua struvite ting nhe nhung hiéu suat két tua
struvite khong bi anh huong khong dang ké bai nhiét
do tir 20- 40°C. Cong bd cua Booker et al. (2010)
cho thiy qua trinh tao struvite dién ra véi toc do rat
nhanh. Thoi gian phan tng kéo dai lam ting kich

[ o0p-60p [N 60p-30p [N 30p-30p
_ (a) m

1004

20 30 40
Nhiét dé (°C)

1004

thudc san pham struvite va tang thém mot lugng nho
cuia san pham. Két qua ciia nghién ctru nay cho thay
¢6 su tang nhe hiéu suét tao struvite khi ting thoi
gian phan ng tir 30 phat 1én 90 phit. Trong khoang
thoi gian phan Gng khao sat nay, nhiét do trong
khoang 20-40°C khong anh huong dang ké dén hiéu
Suét tao struvite c6 thé do thoi gian phan tng da dai
cho qua trinh phan (ng gan dén trang thai can bang.
Do d6, vai thoi gian phan ng ti thiéu 30 phut thi
qua trinh két tua struvite c6 thé thuc hién & nhiét do
phong ma khéng anh huéng dang ké dén hiéu suat
két tinh struvite. Tuy nhién, d& dam bao chéc chan
thu hoi struvite tdi thiéu 90% thi thoi gian phan ung
t6i thiéu 1a 60 phut.

I co-s0 [l c0-30 [ 30-30

20 30 40
Nhiét dé (°C)

Hinh 3. Hiéu suét thu hdi photpho & cac diéu kién (a) pH8,3-Mg/P=1,0 va (b) pH8,3-Mg/P=1,2 theo
nhiét do
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3.3. Cac tinh chit dic trung cia két tha
struvite

Két tua struvite thu dwgc ¢ diéu kién pH8,3-
Mg/P=1,2, nhiét d6 30°C, thoi gian phan ung 1a 90
phut, thoi gian lam gia 1a 60 phut c6 hiéu suat thu
hoi struvite 1a 94,8 +3,6% dé xac dinh ham luong
dinh dudng, thanh phan pha va d¢6 cham tan trong
dung dich nu6c hodc axit citric. Ham lwong dinh
dudng cua struvite bao gom N tong: 4,36 +0,3%,
P,0s tong: 25,0+0,7%, Mg: 9,89+0,1%. Trong khi
d6, Huang et al. (2006) da diéu ché struvite tir nudc
thai cia nha may xu 1y nudc thai Annacis Island
Wastewater Treatment Plant (WWTP), ham lugng
dinh dudng caa struvite la Mg 9,7+0,8%; N: 4,9
+0,3% va P: 11,5 £0.7% (P2Os: 26,3%). Ham luong
dinh dudng cua Struvite tinh theo 1y thuyét 1a Mg
9,9%; N: 5,7% va P: 12,6% (P2Os: 28,9%). Diéu d6
cho théy struvite thu dugc phii hop Véi cac nghién
ctru da cong bd.

Gian d6 nhiéu xa tia X (Hinh 4) cho thdy cac
peak tai cac vi tri 20 la 14,99° 15,79° 16,46°
20,88°; 21,46°; 27,08°; 30,63°; 31,9°%; 33,26° phu hop
véi cac peak dac trung cia MgNH4PO4.6H20 khi so
sanh voi phd chuan ICSD: 060626. Ngoai vi tri cac
peak, cuong d§ cac peak nhon, d§ ban rong hep, ty
1 cac peak twong dong vai phd chuan, cho thay cac
vat liéu thu duoc 1a struvite co do tinh thé hoa cao.
Két qua nay co thé so sanh vdi cac két qua di cong
b6 (Gong et al., 2018; Salleh et al., 2016). Gian d6
nhiéu xa tia X cua mau xuét hién cac peak c6 cuong
d6 thap tai cac vi tri 24, 39, 41 va 47° ¢6 thé 1a cac
hop chat cia cac thanh phan NH.*, Mg?*, K* ¢6
trong ngudn nudc thai.

e Struvite

Cudng db (a.u.)

MgNH,PO,,.6H,0
(ICSD: 060626)

||| ) || |l|||| Al
L T ) T

20 30 40 50
2 Theta (dd)
Hinh 4: Gian d6 nhiéu xa tia X cua struvite thu
dwoc ¢ pH8,3-Mg/P=1,2, nhiét d9 30°C, thoi
gian 90- 60 phut
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D6 phén giai cua struvite (tinh theo ham luong
N) trong dung dich nudc va trong dung dich acid
duoc mo ta & Hinh 5. Két qua cho thay trong khoang
30 ngay dau tién trong dung dich nuéc, tbe do phan
giai nhanh, toc do tan dat khoang 0,041% / ngay va
sau d6 cham dan, dat 0,012%/ ngay trong 30 ngay
tiép theo. Trong khi d6, toc d9 tan trong moi trudng
acid nhanh hon so v&i méi trudng nude, dat khoang
0,10%/ ngay trong 20 ngay dau tién, sau d6 cham
dan dat khoang 0,014% / ngay trong 40 ngay tiép
theo. Nhu vay, sau 60 ngay, d6 phan giai cua struvite
dat 1,75 £0,13% trong moi trudng nude va 2,97
0,21% trong moi truong acid. Trong khi do, voi
cong bd ciia Magdalena et al. (2020), do phéan giai
(tinh theo ham luong P) dat 12% sau 105 ngay khao
sat. DOi chiéu véi tiéu chuan vé do tan theo 1SO
18644:2016, san pham struvite thu dugc 14 loai phan
bon cham tan.

20 T T T T T T 30
—e— H,0 ”
—=— Acid +
154 +/
g il 20§
~ o -~
e 10 1 G
g ['° 5
o Il =
a 10
¢/
54
S 5
2
0 T T T T T 0
0 20 30 40 50 60

Thoi gian (ngay)

Hinh 5. P§ phéin giai caa struvite trong dung
dich nuéc va acid theo thoi gian

4. KET LUAN

Nghién clru nay khao sat anh huong cua pH, ty
16 mol Mg/P, nhiét do két tia va thoi gian phan ung
dén hiéu suat thu hoi struvite tir nguon nudc thai
thuc c6 chira ndng do N va P cao. Cac thong sé cong
nghé nhu pH ctia dung dich va ty 1€ mol Mg/P anh
huong dang ké dén hiéu suat thu hdi struvite. O diéu
kién ty 18 mol Mg/P 1a 1:1, pH 8,3, nhiét do két tua
la 30 °C, thoi gian phan tng 1a 90 phut va thoi gian
lam gia 1a 60 phat, hiéu suat thu hoi struvite dat
95,2+3,1%. Két qua nhiéu xa tia X cho thay két tua
thu duoc 1a struvite co chira lugng nho tap chat.
Struvite c6 ham lugng dinh dudng (Mg, N va P) cao
cung véi tinh chét tan cham, struvite pht hop dé lam
phan bon tan cham phuc vy san xuit néng nghiép.
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