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Tom tdt:

Thu hai nito (N), photpho (P) va tdn dung diing cdch cdc nguyén t6 co trong nuéc thdi thity san, nudc ot
(dung dich con lqi tir qud trinh sdn xudt mudi tif nuéc bién), xuong cd, sé tré thanh nguén nguyén liéu cé ich
dé sdn xudt struvite phuc vu nong nghiép, mang lai lgi ich cd vé kinh té va moi truong. Nghién ciiu sii dung
phuiong phdp phan tich, nghién ciiu thuc nghiém dékhdo sdt kha ndng thu hoi photphat (PO *) tit tro xuong
cd va dnh hudng ciia cdc thong so pH, ty 1¢ mol Mg>*:NH *:PO *, thdi gian phdn ting dén hiéu sudt thu hoi
NH_}, PO} ti nuidc thdi surimi; so sanh hiéu sudt thu hoi NH,*, PO * va hiéu qud kinh té khi sii dung nuit
Ot va tro xviong cd thay thé cdc hgp chdat Mg*, PO *> cong nghiép; tii do, dé xudt mo hinh xi; ly nudc thdi thity
san mang lai hiéu qua cao vé mdt ky thudt va tiét kiém chi phi vin hanh. Két qud nghién ciiu cho thdy, viéc
st dung Mg** ti nuiéc 6t va PO > tik xuiong cd cho hiéu sudt thu hoi NH * dat 82,9% va PO > dat 90,7% 6 diéu
kién pH = 9,1; ty 1¢ mol Mg>*:NH *:PO }* la 1,4:1:1, thoi gian phdn ting 90 phiit dat hiéu qud kinh té tot nhdt.
Tir két qua nghién ciiu, nhém nghién ciiu dé xudt b sung cong doan két tia struvite sau qud trinh xit ly ky
khi trong quy trinh xii Iy nuiéc thdi ché bién thity san nham gidm tdi N cho quy trinh xii ly hién hiiu.

Tii khéa: Struvite, nude thdi ché bién thiy sdn, nudc 6t, xuong cd.
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Research on nitrogen and phosphorus recovery from seafood

processing wastewater by struvite precipitation technology
Abstract:

Recovering nitrogen (N), phosphorus (P) and properly utilizing elements in seafood processing wastewater, sea
water bitterns (remaining solution from the process of producing salt from sea water), fish bones, will become
useful raw material source to produce struvite for agriculture, bringing both economic and environmental benefits.
The study used analytical and experimental methods to investigate the ability to recover phosphate (PO,*) from
Jfish bone ash and the effects of pH parameters, Mg**:NH *:PO > molar ratio, reaction time to recovery efficiency

of NH_ ', PO,* from surimi wastewater; compare the recovery efficiency of NH ", PO,* and economic efficiency

as using sea water bitterns and fish bone ash to replace industrial Mg**, PO,” compounds; From there, the study
proposes a model for seafood processing wastewater treatment that brings high technical efficiency and saves
operating costs. Research results show that using Mg** from sea water bitterns and PO, from fish bones gives
recovery efficiency of NH,* reaching 82.9% and PO,* reaching 90.7% at pH = 9.1; Mg**:NH *:PO *, molar ratio is
1.4:1:1, reaction time 90 minutes; and achieve the best economic efficiency. From the research results, the research
team proposed adding a struvite precipitation step after anaerobic treatment in the seafood processing wastewater
treatment process to reduce the N load for the existing treatment process.

Key words: Struvite, seafood processing wastewater, sea water bitterns, fish bones.
JEL Classifications: Q53, N52, N53.

1. AT VAN PE Long et al,, 2021). Thong thudng, dé ché bién 1 tin ca

Nudc thai ché bién thuy san phat sinh tif céng doan
rtia sach va so ché nguyén liéu, chta nhiéu chat hiiu
0, chét dinh dudng, chat ran lo liing, cic ion NH Jva
PO,”, néu xd ra mdi trudng sé la tdc nhan gay hai doi
v6i hé sinh thai thiy sinh, gay 6 nhiém nguén nudc va
anh hudng dén stic khoe con ngusi (Nguyén Quang

can khoang 20m’ nudc, vi vy, trong nudc thai chiia mot
lugng 16n mau ca va dich chét tit cac bo phén ctia ¢4, dan
dén ham lugng chat hiiu co hoa tan va lo lting cao, ndng
d¢ tong Nito trong nudc thai tit 120+700 mg/L (Cowi
Consulting and A.S.Planners, 2000). Ngoai ra, trong qua
trinh ché bién thuy san, phé phdm xuong ca chita ham

S67/2024

21



¢

22

NGHIEN CUU

lugng cao PO,* va nuidc 6t tli cic ruong mudi chita ham
lugng cao MgCl,, MgSO, (Tap chi Cong Thuong di¢én
tt, 2004). Do vay, néu dugc thu hoéi va tdn dung dung
cach cac nguyén t6 c6 trong nudc thai thiy san, nudc 6t,
xuong ca, thi chung sé tré thanh ngudén nguyén liéu cé
ich d€ san xuét struvite phuc vu noéng nghiép, viia mang
lai lgi ich ca vé kinh t€ va moi truong, phu hop véi tiéu
chi gidam thiéu khai thac tai nguyén thién nhién, han ché
chét thai phat sinh va giam thiéu tic dong xau dén moi
trudng (Luat BVMT, 2020).

Struvite (NH,MgPO,.6H,0) dugc biét dén la mot
dang phan bén cham tan cung cap dong thoi nguyén té
dalugng (N, P) va nguyén t6 trung lugng (Mg) phtt hop
cho nhiéu loai cay trong nén dugc stt dung lam nguyén
liéu d€ san xudt cac loai phan bon hon hgp hodc phiic
hgp khac (Salleh et al, 2016).

Cac cong trinh nghién ctiu da cong bo cho thay
viéc két hgp tro xuong dong vat va nudc 6t dem lai
hiéu qua cao trong viéc khtt N trong nudc thai tao két
tua struvite; Siciliano va cong sy (2016) st dung nudc
ot va bot xuong (tli qua trinh xt ly nhiét thit thai bo) da
loai bo hon 98% NH,* trong nudc ri rac bai chon lap,
thu hoi khoang 99% P, 95% Mg va tao két tua struvite
(Siciliano, Alessio, 2016). Jeong va cong su (2016) da
nghién ctiu xt ly nudc thai ché bién tom bang qua
trinh két taa struvite, véi hiéu qua xt ly NH,* dat
93,1% va PO43' dat 99,9% (Jeong, Byung Gon, 2016).
Tai Viét Nam, Nguyén Thi Huyén (2019) da khao sat
kha nang tao két tua struvite tii nudc thai chan nudi va
nudc 6t; nghién ctiu da loai bd NH,* trén 97% va P trén
85% & diéu kién pH = 9, ty 16 Mg*:NH, *PO > = 1:1:1
(Nguyén Thi Huyén, 2012); Lé Van Dung (2016) da
nghién ctu thu hoi NH,* va PO,* tif nudc thai biogas
bing phuong phép két tua struvite két hgp su dung
nudc 6t, v6i hiéu suat thu hoi NH S dat 78,3% va PO e
dat 98,22% & pH = 10, thdi gian phan ting 20 phut va
ty 1é Mg*:NH,*:PO* = 1:1,2:1 (Lé Van Diing va cOng
su, 2016).

Nhu vay, viéc két ta struvite tii nudc thai cé chia
NH,*, PO,” dugc xem la phuong phép xt ly than thién
v6i moi truong, gitp loai bo N, P tlt nudce thai va thu
san pham c6 gid tri phuc vu néng nghiép. Pong thoi,
viéc stt dung nudc 6t va bot tro xuong d€ bd sung
Mg*, PO,* trong cong ngh¢ xt ly con gép phan mang
lai hiéu qua kinh té. Do d6, nghién ctiu nay thuc hién
khdo sat thu héi PO’ tif tro xuong cd va anh hudng
ctia cdc thong s6 pH, ty 1é¢ mol Mg*:NH *:PO,*, thoi
gian phdn ing dén hiéu suét thu hoi NH,*, PO* tu
nudc thai surimi; so sanh hiéu sudt thu hoi NH 5
PO, va hiéu qua kinh té khi su dung nuét 6t va
tro xuong cd thay thé cac hop chat Mg*, PO,> cong
nghiép; tii do6, dé xuit mod hinh xt ly nudc thai thay
san mang lai hiéu qua cao vé mat ky thuét va tiét kiém
chi phi van hanh.
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bai tugng nghién ctiu: Nudc thai ché bién thiy san
sau bé ky khi va keo tu loai bo SS; hoa chit st dung gom
MgCL 6H 0, (MgCO,), Mg(OH),.5H,0, H,PO ; H SO,
HCIL, NaOH 10%; SnCL.2H,0, (NH,) Mo O, 4HO,
NH,OH, HCIO, 70%, nudc ot (Mg = 42g/lit). Thoi
gian 14y mau nudc thai, nudc 6t, xuong ca vao thang
5/2023, mau dugc bao quan trong qua trinh nghién ctu
theo TCVN 6663-3:2016. (Nudc 6t trong thuc nghiém
dugc ldy tt Nha may san xuit mudi ¢ huyén Sa Huynh
tinh Quang Ngai; nudc thai va xuong cd tii Nha mdy ché
bién thity san, san xudt surimi).

Phuong phap phan tich: Déi véi mau nudce thai, do
dac pH theo TCVN 6492:2011; phan tich BOD, theo
TCVN 6001-1:2021, COD theo SMEWW 5220C:2017,
NH,* theo SMEWW 4500-NH, B&F:2017, PO, theo
SMEWW 4500-P.D:2017. Déi v6i mau nude 6t, phan
tich Mg?* theo SMEWW 2340C:2023. Mau tro xuong
cd, phéan tich PO’ theo TCVN 8940:2011.

Phuong phap nghién ctiu thuc nghiém: Trong
nghién ctiu thu hoi struvite, cac thong s6 pH (X1), ti 1é
mol Mg*:NH,"PO,*(X2), thoi gian phan tng (X3) la
cac bién doc lap; nghién ctiu stt dung phan mém Modde
5.0 dé thiét ké s6 lugng thi nghiém t6i vu; khao sat 3
bién dgc lap va 2 ham muc tiéu la hiéu suat thu héi NH *
(Y1) va PO,*(Y2). Khodng gia tri cac thong s6 khdo sat
gom pH (X1) i 8,5+9,5; ty 1¢ mol Mg**:NH,*:PO,*(X2)
tu (1:1:1)+(1,4:1:1), thoi gian phan tng (X3) ti 30+90
phut. Trong khdo sat chiét PO,* tlf xuong c4, thuc hién
nung xuong ca ¢ 600°C, phda mau bing dung dich axit
H SO, tli IM+3M, ty l¢ khoi lugng H SO /tro tli 1,0+1,4.

Mo ta thi nghiém

Dai véi thi nghiém két tha struvite: thi nghiém dugc
thuc hién trén mo hinh Jartest v6i 250ml nuGe thai, bd sung
H.,PO,/dich tro xuong cd d€ dam bao ty 1¢ mol NH,*:PO >
1a 1:1 (Nguyén Quang Long va cdng su, 2021). Tiép theo,
thém hop chit Mg** (MgClL,/MgCO,/nudc 6t) vao coc theo
cac ti1¢ da thiét ké cho thi nghiém; pH nudc thai dugc kiém
soat bang NaOH 10%. Dung dich dugc khudy & tdc do 120
vong/phut & 15 phut dau tién, sau d6 gidm t6c vé 50 vong/
phut cho dén khi két thiic phan ting. Sau d6, d€ lang dung
dich 10 phut, r6i thu ldy phan nudc trong dem phan tich
ham lugng NH,*, PO,* va tinh hiéu sudt thu hoi.

béi véi thi nghiém chiét PO 43', xuong ca thac lac
dugc xti ly so bo d€loai tap chét hitu co bam trén xuong,
sau d6 nung & 600°C trong 1 gid, ro6i ngam trong dung
dich H,SO,; tiép theo, loc tach cin, ldy phan nudc dé
phén tich ham lugng PO,*. Mau tro xuong dugc bao
quan trong & nhiét do phong thi nghiém

Toan bd thi nghiém dugc thuc hién phén tich mau
tai Phong thi nghiém ctia Trung tdm Phén tich va Phat
trién khoa hoc cong nghé (CADST), ma s6 VIMCERT
283, tai s6 52, duong s6 6, KDC Khang An, P. Phu Hiiu,
TP. Tha Dtc, TP. H6 Chi Minh.



3. KET QUA VA THAO LUAN

3.1. Thanh phdn nuéc thdi sau ky khi va keo tu

Thuc hién phén tich 3 mau nudc thai va lay gid tri
trung binh dé€ xac dinh thong s6 dau vao cho thi nghiém.

Bang 1. Thanh phan nuéc thai sau ky khi va keo tu
st dung cho nghién ciiu

STT Chi tiéu Pon vi Két qua
1 BOD, mg/L 67+3
2 COD mg/L 1184
3 N-NH,* mg/L 82+2
4 PO> mg/L +2

(Ngudn: Nhém tdc gid phan tich tai Phong thi nghiém ciia CADST)

3.2. Thanh phdn PO * trong tro xuong cd

Két qua khao sat qua trinh ngam chiét tro xuong ca
tt 15 thi nghiém véi 3 nong do H,SO, 1M, 2M, 3M; ty 1é
khéi lugng H,SO /tro tli 1,0+1,4 cho thdy, véi ty 1é ngam
chiét H,SO, 2M/tro = 1,2 cho hiéu qua thu héi PO ) cao
nhit véi 159mg/1g tro xuong cé; dat 96% so véi phuong
phap phd mau theo TCVN 8940:2011.
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3.3. Céc cdc yéu té6 dnh hudng dén qud trinh hinh
thanh struvite

Két qua nghién ctiu cho thay, ¢ diéu kién ty 1¢ mol
Mg:NH, *:PO,* = 1:1:1; thoi gian phan ting 30 phut, pH
dung dich tang tu 8,5 - 9,25 thi hiéu suat thu hoi NH 4*
tdng tli 38% 1én 83% va PO,* tli 49% lén 87%. Trong do,
hiéu suat thu h6i NH,*, PO * tii viéc st dung nudic 6t két
hgp xuong ca dat hiéu qua cao nhat khi pH > 9. biéu nay
cho thay pH dung dich la yéu t6 quan trong anh hudéng
dén hiéu suat thu hoi NH .5 PO 43‘; khi ting pH, sé lam
tang do bao hoa dung dich gép phan hinh thanh va phat
trién mam tinh thé struvite. Tuy nhién, & pH > 9,5, NH 4*
sé chuyén thanh NH, va lam giam kha nang két tinh ctia
tinh thé.

Hinh 1. Ham
lugng PO, thu hoi
tti tro xuong cd
(Nguon: Nhom tdc
gid phan tich tai
Phong thi nghiém
ciia CADST)

ek

b b s e b e e et

Hinh 2. Anh hudng ciia pH dén hiéu sudt thu hoi
NH ", PO. (Nguon: Nhom tdc gid phan tich tai Phong
thi nghiém ctia CADST)

NGHIEN CcUU ‘

Thuc hién thi nghiém & pH = 9, thoi gian 30 phut,
ti 1¢ Mg*:NH,"PO,* thay déi tii (1:1:1)+(1,4:1:1), b6
sung MgCl, va H,PO,. Két qua cho thdy, hi¢u suét thu
héi NH,*, PO,* tao struvite thay d6i khong ddng ké khi
ting ham lugng Mg**; cu thé, hiéu suat thu h6i NH,* dat
60+77%, PO,> dat 66+81%.

Anb bwemg ti 1§ mol dén hifu suit the hii smonl, phosplat
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Hinh 3. Anh hudng ti 1¢ Mg*":NH,":PO * dén hi¢u
sudt thu hoi NH ", PO (Nguon: Nhém tdc gid phan
tich tai Phong thi nghiém ciua CADST)

Khao sat sy hinh thanh két tha struvite theo thai
gian tli 15+120 phut, 6 pH =9, ty 1¢ Mg*:NH,"PO> =
1:1:1. Két qua cho thay, hiéu suat thu h6i NH ,vaPoO 43'—
tang theo thai gian (tt 15+90 phut); dat gia tri lan lugt la
69+82% va 74+89%. Trong do, hiéu suit thu h6i NH 5
PO, tli hé b6 sung nudc 6t va xuong ca dat hiéu qua cao
nhét § thai diém 90 phat.
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Hinh 4. Anh hudng ctia thoi gian phdn ting dén
hiéu sudt thu hoi NH,*, PO, (Nguon: Nhom tdc gid
phan tich tai Phong thi nghiém ctia CADST)

3.4. T6i uu héa cdc yéu té khdo sdt cia moé hinh thi
nghiém

Tu cac chudi thi nghiém & pH = 8,5+9,5 (bién
X1); thoi gian phan tng 15+120 phut (bién X2), ti 1é
Mg*:NH PO} = L:1:1+1,41:1 (bién X3), nghién
ctu st dung phan mén Modde 5.0 d€ quy hoach thuc
nghiém va xdc dinh di€u kién t6i du thu hoi NH,* (Y1)
va PO, (Y2) ctia m6 hinh thi nghiém.

Két qua phan tich ANOVA vé su phtu hop va c¢é y
nghia ctia mo hinh trong thi nghiém thu héi NH *, PO *>
toi uu cho biét su tuong thich ctia m6 hinh véi thuc
nghiém qua gia tri F (FMode > FLack of fit) va m6 hinh
hoan toan c6 y nghia thong ké v6i do tin cay trén 99% (p
< 0,0001). Bong thai, su phtt hgp ctia mo hinh véi thuc
nghiém thé€ hién qua hé s6 R? > 0,9 trong phuong trinh
hoi quy tuyén tinh Y1, Y2.
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Bang 2. Két qua phan tich ANOVA vé qua trinh

két tua struvite t6i vu

AL bbb ohi Khing rusng T
T | i { Mool thvich (Lack Phivowg trinkh bii quy
i Vi o Gida tr]| Gah or) [rim orf Ga irj ] tayem tink (Y3 '_"':_“;,
F P Fil p
;| Thimghige i: T wrwt dedbes ook ot thvas ikl wrewevive arosig e kel ohed Bide thiy sdos ik dypong
| b b vy Myl + POy I S !
Tim bl A 226 | o000 | 700 | oose | YITOAZTRIEXIIGNC] o,

XA

YI=T6.5+8,61%1+ 5 ITX2=
8 27x3-2 EX1 L ASX1X
Tleth:Tﬁnmﬂmdulﬁumm"ﬁrﬂﬁd] Ay ndwe vab dgg

Thu b Phosphas 404 | 0000 | 100 | 05M 003

? | i A g Mg + s
3 [ aiag | FI-TLAFIOATRI+G2% -
Thm i Amoas 307 | 0000 |43 | 04 : e R
— . 7= T ] -
Ti bbi Phoshn | 262 | 0.000 | 290 | 013 0,97

- 6, TEXE-5. 900057
o | T mphiges 3 T srw hin e hiaahs thas o iruevine vy s (el civd bidvs thigy vim s dymg
" | i b g MpCR + B

hé b6 sung MgCl, va H,PO, v¢€ hi¢u suat thu hoi, d¢ tin
cdy va su phut hgp ctia mo hinh thi nghiém. Tuy nhién,
trong nudc 6t van con 1 phan cic ion nhu Na* va K*
nén c6 kha niang gay anh huong dén hiéu qua thu hoéi
NH," va san phdm tao thanh c6 thé c6 lan tap chat
KMgPO,.6H,0, tuy nhién, chiing khong gay hai cho cay
trong va déu c6 gid tri lam phan bon.

Ve hiéu qud kinh té: Can cu trén lugng hoa chit st
dung dé xu ly 1m’ nudc thai ché bién thay san thu hoi
struvite & cac diéu kién t6i uu, tii d6 xac dinh hiéu qua
kinh té ctia 6 thi nghiém.

Y i=Td E3+0 15X =5 14X 3=
Thu ki Asscrz 712 | G000 | B4R (R T4 BINE4 NN - 088 3 2 4 4 4 ] X 3
e ‘ Bang 4,. Bang so sanh chi phi thu san pham struvite
Theu b Phowphar | 1452 | 0000 | 356 | 0162 “"ij;f;::ji:c':":x: 093 tu 1m? nudc thai
Tod mgphidms 4; Tl arvs e wvd il st Bl sremeving sremng s el oed Bidw sy s ik gl ; ; ; ; ; ;
i . Thi Thi Thi Thi Thi Thi
o bl wvag M€ + oy od I TR o . nghiém 1 | nghiém?2 | nghiém3 | nghiém4 | nghiém5 | nghitmé
i * = =i 21+10, 1= 4,173 %
I B teoosshono ) Mg Rosoridl il Mool B 00t el ' MgCl' | Mgl | MgCO+ | MgCO, | Nuscotr | Nugcotr
Thou bk P 270 | o000 | 233 | 0,363 ,_.. e 094 H,PO, Xuong ca H,PO, Xuong ca H,PO, xuong ca
| T mphigs 5 T are tedn el Aida S B Strarviee sreng st il wid Bl thoy du 1aF dgneg 1| Hoachit sit dyng
" | b sy N v 4 BP0 : ; i MgCL.6H,0 (kg) | 2,34 2,17
N . e YTi=rb 14, 301=3 5542 =
Thu béi Amscns 3L | 0000 | 093 | OF7 | 3 sawn aaniter pxcines | O MgCO, (kg) 0,96 0,96
T bbi Phosphas | 2402 | 0000 (029 | os ‘-:‘g"'”_;':'éﬁ:l'”x"' 0.6 Nue 6t (kg) 5,64 6,58
o | T g 6 T s Wi e R i BAF ntrueie sraoug e Al < Bi ety 1o o dpeng H,S0, (kg) 0,57 0,57 0,57
b b siuveg Nuwwe &4 + rueung oo S—— HCI (kg) 0,689 0,689
ThubiAmosi | 27,08 | 0.000 | 185 | 0334 aaxrosenx: | 9 H,PO, (kg) 0218 0218 0218
Tho bbi Phosphan | 24,12 | o000 | 750 | o0 Yaum) w_':q‘lt??_:'“m 058 NaOH 10% (kg) 6,5 6,5 6,5 6,5 6,5 6,5
(N bn: Nhém tdc oid sit d ha 8m Modde 5.0 dé thuic hié ) 2 Chi phi hoa chat
lguon: Nhom tdc gid st dung phdn mém Modde 5.0 dé thiic hién (d6ng)
MgCL6H,0 9352 | 8684
s A N A - \ 7 s A
Hiéu suit thu hoi NH *, PO * tu 6 thi nghiém tron, MgCO 27009 | 27.009
v 4 4 v 3
diéu kién t6i uu dugc néu chi tiét tai Bang 3. Ngoai ra, Nuge ot 0 0
. e LA N o H,S04 1313 1313 1313
mdi tuong quan gitia hiéu sudt thu hoi NH,*, PO,* véi o T
ccyéu to pH, ty ¢ Mg*:NH,_*:PO,*, thoi gian phan ting ) o8 798 Y
dugc minh hoa bang cac d6 thi bé mit dap ting tai Hinh NaOH 10% 8450 | 8450 | 8450 | 8450 | 8450 | 8450
LT ‘Thanh tién 22508 | 18447 | 41977 | 38494 | 13246 | 9763
5va Hinh 6.
2 A e _ Sén phdm tao
Bang 3. Hi¢u suét thu hoéi NH *, PO ? 3 thanh
tu 6 thi nghiém trong diéu kién toi uu Struvite (kg) 1,114 1,135 1224 1,248 1,170 1,190
TH T TH Th TH Th b °;‘3h th 14167 | 14441 | 15572 | 15883 | 14879 | 15134
STT Yéu t6 nghiém nghiém nghiém nghiém nghiém nghiém (d6ng)
1 2 3 4 5 6 4 Loi nhuin 8431 | -4006 | 26404 | -22.611 | +1.633 | +5371
1 Hop chit Mg** MgCl, MgCl, MgCO, MgCO, Nudc 6t Nudic 6t
2 Hopehitpo, | Hpo, | N [ mpo, | XM [ ypo | Xuome A Ghi chii: + Nong do N-NH," trong nudc thdi sau
3 pH 925 9.25 91 925 92 o1 ky khi la 82mg/l, struvite tao thanh khi thu hoi 100%
Tyle B N N N N N . 74 ‘A RNy
4 O B e B B e s amoni la 1,435 kg/m’. Tuy nhién, gid tri chi cd tinh
5 Thoi gian (phut) 72phat | 60phat | 84phat | 90phat | 90phat | 90 phut tham kh dO vi I’l(A)‘}’lg d@ NH4+ t?’OI’lg nudc l‘hl:ly s dl’l cao
PP o xsw " 1 o
s | M | 7 79,1 853 870 815 829 hon (dén vai tram mg/1), hiéu qud kinh té sé cao hon
7| RS | wse | ws | e | sz | s | s + Gid struvite cong nghiép: 12.722 dong/kg (Wuhan

A Hinh 5. B€ mdt
dap ving ctia thi
nghiém 1 vé thu hoi
NH/, PO
: A Hinh 6. B¢ mdt
T 3 dap ving ctia thi
' nghiém 6 vé thu hoi
NH,', PO
Ddnh gid chung: Qua 6 thi nghiém bén trén cho thay,
struvite tao thanh tit hé b6 sung nudc 6t va xuong ca
mang lai hiéu qué tuong dong véi san phdm struvite ti
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Palm-Leaf Biotechnology Co., Ltd.,).

Nhu vy, viéc st dung nudc 6t va xuong ca dé€ tao
két tha struvite khong chi dem lai hiéu qua kinh t€ cho
doanh nghiép; ma con gidp giai quyét lugng phé phdm
trong quy trinh ché bién thay san va phu phdm ti qua
trinh lam mu6i. Mét khac, qua trinh két taa struvite viia
giup gidm nong do NH,* va PO,> cho nudc thdi, viia
gitp giam tai N cho cac cong trinh xt ly tiép theo va
lugng bun sinh ra.

Két qua phan tich thanh phan nguyén t6 Mg, N, P
trong mau struvite thi nghiém so v6i mau struvite chuén
(Bang 5).
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Bang 5. Thanh phan cac nguyén t6 cé trong mau { t i T
struvite PAC —s  Bikeow Hitdnglytim | Thi | ;
Miu stravite Mau struvite b6 | Mau struvite bd e Lo = : e —
STT |Nguyén té chudin (%) sung MgCl, + | sung Nudc 6t + Thiét b uyém ndi - n hoa 1 5 8 | | Bdduphing |
H_.PO, (%) xuong ca (%) |
1 Mg 9,80 8,93 9,19 e Thchode tinh
2 N 5,71 4,07 4,25 Beten UASE
3 P 12,65 11,2 11,5

T o e
pivasy |-BEde i et
Nhém nghién ciiu dé xudt mé hinh xit ly nudc thdi ché | s | r |

| _..:I.:l.;.::é-;;uld'l:::q—- Thaes by b e |
bién thiy san c6 két hop tao két tua struvite: Quy trinh Huie &1 B4 hiu LASB LT 1:‘—7
froximmg —

xt ly nudce thai ché bién thay san dugce dé xuit (Hinh 8). NaC 10% Bé tidn LIASH
Tfong do, nuydc :[hal sau qud trl‘nh ky khi dli()(.:NbO sung L autrne |+ Strmvite o m
cong doan két tta struvite. Nho d6, N dugc diéu chinh i : ! : " -
gidm dén muic cin bang sinh hoa nén khong can cong i of iamowk |1 BihjevAsa | omeme
doan khti nitrat nhu quy trinh truéc day (Hinh 7). [ alia bl |
’ L] ] . { El fua simnake
e S, LTI o [ S —
_I_HI ------ ; E Chlogme 1 ' lll!-lnlhuhun o | Ib.a.:f\olmk Cip khi
,L i I—-| B4 khirtriing ‘ l_-i_\
P .y BEban Sy aile by f S B ling
l maghia’| w | | P ingripe e - cmom
Thett by i : T wir b i (Bl Q‘:‘ﬂ-“ MT2015 Err\'.}m |
—]—J . [z (. B A Hinh 8. Quy trinh xii ly nuéc thdi ché bién thiy sdn
b Z o két hgp tao két tia struvite
e Rl S ctiu trong dé tai cé do tin cdy thép, chi mang tinh tham
—[—l e . khdo; tuy nhién, danh gia nay cht yéu cho thay viéc st
chw || e | L[ e dung phé thai mang lai hiéu qua hon so véi st dung hda
s — PR chat cong nghiép; lam co s dinh hudng cho viéc xay

dung quy trinh kinh t€ tudn hoan cho hoat dong ché
bién thuy sanm
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