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LOI CAM ON

Trudc hét em xin chin thanh cam on céc thay c6 gido Khoa Moi truong,
truong Pai hoc Dan Lap Hai Phong da nhiét tinh giang day va truyén dat nhiing
kién thirc quy bau, bo ich trong subt khéa hoc vira qua. D6 13 nhimg kién thirc
v6 cling quan trong giup em co co so viing vang trong sudt qua trinh nghién ctru

cling nhu hoan thanh kho4 luén tot nghiép nay.

Véi 1ong biét on sau sic, em xin chan thanh cam on PGS.TS Péng Kim
Loan — giang vién Khoa Mo truong — truong Pai hoc Khoa hoc ty nhién — Pai

hoc Qudc gia Ha Noi da tan tinh huéng dan em hoan thanh kho4 luan nay.

Em ciing xin dugc chin thanh cam on céc thay co gido giang day tai BO
mon Cong nghé modi trudong, cdn by phong thi nghiém Khoa M6i truong, truong
Pai hoc Khoa hoc tir nhién — Pai hoc Québc gia Ha Noi da tao diéu kién gitp d&
em vé trang thiét bi, hoa chat va phong thi nghiém trong sudt qua trinh tién hanh

nghién curu.

Nhan day, em cling xin chan thanh bay t6 long cam on té1 gia dinh va ban
bé, nhimg ngudi ludn bén canh dong vién va giup d& em trong sudt qua trinh

hoc tap, nghién ctru cling nhu hoan thanh khoa luan.

Sinh vién

Nguyén Thi Huyén
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Truwong Dai hoc Dan Lap Hai Phong Khod ludn tot nghiép
LOT MO DAU

Chin nudi 12 mot trong hai linh vuc quan trong trong nén néng nghiép
(chin nudi, trong trot), né khong nhitng dap tng nhu cu thuc pham cho tiéu
dung hang ngdy ctia moi ngudi dan trong xa hoi ma con 1a ngudn thu nhap quan
trong cua hang tri¢u ngudi nong dan hién nay. Pac bi¢t nong nghi¢p lai co y
nghia quan trong ddi véi nudc ta khi c6 t6i hon 70% dan cu sdng dya vao noéng

nghiép.

Sy gia ting tat yéu cta cac san phdm nong nghiép két hop véi nhu cau vé
thuc pham ngdy cang cao cia cudc song di thuc ddy nganh chin nudi phat trién
manh m¢. Déng tho1 qua trinh cong nghi¢p hoa va hién dai hoa dat nude, di
gitip chin nudi nong nghiép ¢ Viét Nam phat trién theo hinh thic t6 chuc
chuyén canh, khiac phuc dugc nhiéu khuyét diém cta chan nudi nho 1 truyén
théng nhu: phat trién khong bén vimng, kinh té ctia nong dan chat vat, khé khan,
kién thirc chian nudi yéu kém. Cong nghiép hoa chin nudi c6 thé 1a hé qua tat
yéu ctia chudi thuc pham lién két theo chiéu doc va cung umg cho cac ctra hang

ban 1¢ 16n, nhung ciing c6 thé xay ra mot cach doc 1ap.

Mic dau vay, cong nghiép hoa chin nudi cong véi su gia ting manh mé vé sd
luong dan gia suc da 1am gia ting manh cac chat thai cia cac trang trai, gia trai; dan
dén moi truong chan nudi (ddc biét 14 moéi trudng xung quanh) bi 6 nhiém trim
trong, nd6 di gy nén mdt lan séng moi phan ddi cc trang trai chin nudi tir phia
nguoi dan & gan cac trang trai. Theo bao céo tong két ctia vién chin nudi, hau hét
cac ho chan nudi déu dé nudc thai chay tu do ra méi truong xung quanh gy mui hoi
thdi nong nic, didc biét 1a vao nhiing ngay oi buc. Ham lugng cac chat dinh dudng
nhu amoni, phét pho, ndng d6 khi H,S va NH; cao hon mtc cho phép khoéng 30-40
lan. Tong s6 VSV va bao tir nim ciing cao hon muc cho phép rat nhiéu lan. Ngoai ra
nuoc thai chan nudi con ¢6 chira coliform, e.coli, COD..., va tring giun san cao hon
rat nhiéu 1an so v&i tiéu chuan cho phép.[7]

GVHD: PGS.TS. Déng Kim Loan 1
Sinh vién: Nguyén Thi Huyén



Truwong Dai hoc Dan Lap Hai Phong Khod ludn tot nghiép

Hién nay véi sy hoi nhap qudc té kém véi no 1a su gia tang nhimg quy dinh
vé bao vé moi trudng, ¥ thirc ngdy cang dugc ning cao cua cong ddng vé cac
van dé moi trudng thi van dé moi trudng ndi chung va moi trudng chin nudi noi
riéng da nhan dugc nhiéu su quan tdm ctia cong dong. Trén thé gidi moi truong
chin nudi di dugc danh gia mot cach kha toan dién, mot trong s do6 1a cac
nghién ctru veé Xir ly chét thai chan nuéi.Tai Viét Nam, mic du da phﬁn nao cam
nhan duoc tac hai vé moi truong do chin nudi giy ra xong gan nhu chua c6 mot

nghién ctru day du nao vé quan ly, xir 1y chat thai chan nudi.

Trong khudn khd mot khéa luan tét nghiép dai hoc, dé tai: “Khao sat kha
nang thu phan bon cham tir nwée thai chan nudi va nwée 6t ciia qua trinh
san xuat mudi dn”, nhim muc dich vira xur 1y 6 nhiém do ham luong nito va
photpho cao trong nuéc thai chin nudi vira tin dung cac nguyén té dinh dudng
nay dé san xuat magie amoni photphat (MAP). Pay 1a mot loai phan bon nha
cham c6 du thanh phan N, P va con bo sung lugng magie thich hop cho sy phat

trién cua cay trong.

GVHD: PGS.TS. Pong Kim Loan 2
Sinh vién: Nguyén Thi Huyén
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CHUONG 1. TONG QUAN
1.1. Nganh chén nuéi ¢ Viét Nam
1.1.1. Tinh hinh phét trién chdn nuéi ¢ Viét Nam

Theo danh gia ctia T6 chirc Nong Luong Thé gisi (FAO) “Chéau A s& tro
thanh khu vuc san xuét va tiéu dung cic san pham chin nudi 16n nhat”. Chin
nudi Viét Nam, giong nhur cac nude trong khu vuc phai duy tri muc ting trudng
cao nham dap ung da nhu ciu tiéu dung trong nude va timg budc hudng toi xuat
khau. S6 luong dan vat nudi, gia sic, gia cam nhin chung qua cac nim déu ting

thé hién qua bang sau:

Bing 1.1. So lwong gia stic, gia cAm qua cic nim

Loai vat Tong s6 dau con (triéu con)
>t nuoi 2006 2007 2008 2009 2010
1 Bo 6.51 6.72 6.33 6,103 5,916
2 Trau 2.92 2.99 2.89 2,886 2,913
3 Lon 26.85 26.56 26.7 27.63 27.37
4 Gia cam 214.6 226.02 247.32 280 300
5 Dé, clru 1.52 1.77 1.34 1.37 1.29
6 Ngua 0.087 0.1 0.12 0.102 0.09

Ngudn: Tong cuc thong ké, cuc chin nudi, 2011

Theo tong cuc théng ké, nam 2010 chin nudi gia stc, gia cAm duoc tap
trung dau tu phat trién dé bao dam ngudn thuc pham cho nhu cau tiéu ding ting
Ién trong nhitng thang cubi nam. Bén canh d6, cong tac phong, chéng dich bénh
tiép tuc duoc quan tam va trién khai kip thoi nham gidm muc thiét hai gia suc,

gia cam.

GVHD: PGS.TS. Pong Kim Loan 3
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Nim 2012, theo sd liéu téng hop so bd cude diéu tra 1/4 (nam 2012) cua

Tong cuc Thong ké, cuc chan nuoi.

e Chan nuoi trau bo: Chan nu6i trau bo dang c6 xu hudng gidm do hiéu qua
chin nudi thp, thoi gian tai dan cham, dién tich chin tha ngay cang thu hep nén
khong khuyén khich duogc nguoi chan nudi dau tu. Tuy nhién, dan bo sita tiép
tuc phat trién t6t do gia sira 6n dinh, dich bénh khong xay ra, ngudi chan nudi cé
i nén dau tu nhiéu hon. Téng dan triu ca nude c6 2.658.008 con, giam 5,14%
so v&i cung thoi diém nam 2011; téng dan bo c6 5.309.560 con, gidm 7,00 %;
bo sita ¢6 158.366 con, tang xap xi 1% so véi cing thoi diém nam 2011. San
luong thit trau Xuat chuéng 1a 50.375 tan, tang 3,68%; san luong thit bo la
174.839 tan, giam 1,54%; san luong sita 1a 203.965 tan, ting 14,24% so véi

cung thoi diém nam 2011,

e Chan nudi lgn: Pan lon ca nudc c6 26.692.037 con, tang 1,49% so véi
cung thoi diém nam 2011; San lugng thit lon xuat chudng 1a 1.936.230 tan, ting
4,78% so voi cung ky nim ngodi. Tuy nhién, chin nudi lon van con dang gip
nhiéu khé khin nhu gia dau vao ting, gia lon hoi c¢6 chiéu hudng giam, tam 1y
nguoi tiéu dung van con bj anh huong tuir viéc st dung chit cAm tao nac trong
chan nudi nén hién nay nguoi chan nuoi lgn khong dam manh dan dau tu tang

dan.

e Chan nudi gia cam: dan gia cam trén ca nudc ting 5,8% so véi cung thoi
diém nam 2011 va dat 310.745 nghin con. San luong thit gia cam hoi giét ban 1a
439.250 tan, tang 13,71%; san lugng trung l1a 4.081.160 nghin qua, tang 4,63%
so v6i cung thoi diém nam ngodi. Chan nudi gia cAm phat trién tuong déi tot do
dich cam gia cam da dugc khdng ché va thoi gian quay vong ngan nén viéc khoi
phuc, phat trién dan kha thuan lgi. Tuy nhién, hién tai thoi tiét n'fmg nong cling

lam anh huong dén sy sinh trudng, phat trién ctia dan va la nguy co ti€ém an gay

GVHD: PGS.TS. Déng Kim Loan 4
Sinh vién: Nguyén Thi Huyén
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bung phat dich bénh, vi vay nguoi chin nudi cling can chii dong dé phong dé co

bién phap kip thoi.

1.1.2. Hién trang 6 nhiém do ch:iin nudi

Tai Viét Nam, hién trang 6 nhiém do chin nu6i dang ngady mot gia ting &

mirc bao dong. Udc tinh luwgng chat thai ran do chan nudi ¢ nude ta nhu sau:

Bang 1.2. Khdi lwgng chit thai rin chin nudi & Viét Nam

Loai vat Tong chat thai ran (triéu tin/nim)

STt nuoi 2006 2007 2008 2009 2010
1 Bo 23.762 24.528 23.105 22.276 21.593
2 Trau 15.987 16.37 15.823 15.801 15.948
3 Lon 19.601 19.389 19.491 20.17 19.98
4 Gia cam 15.666 16.499 18.054 20.44 21.9
5 Dé, ctru 832 969 734 750 706
6 Ngua 127 146 175 149 131

Nguoén: TCTK, cuc chin nudi, 2011

Hién tai, & nong thon Viét Nam c6 khoang 8,5 triéu hd chan nudi véi gé‘m 6
triéu con bo; gﬁn 3 triéu trau; 27 triéu con lon; 300 triéu gia cam. Riéng vé nudi
lon, tir 1 - 5 con chiém 50% s6 hd, nudi 6 - 10 con chiém 20%, tir 11 con tré 1én

chiém 30%. [1](Cuc Chan nuéi, TCTK, 2011).

Mic du chin nudi phat trién, song phuong thirc chan nudi con lac hau, quy
md nho. Do d6, chua quan tdm dén xir 1y chét thai di 1am cho moi trudng noéng
thon von da 6 nhiém cang 6 nhiém hon. Chét thai ran chan nudi dang 1a mot
trong nhimg ngudn thai 1én & ndng thon, bao gdm phan va cac chit don chudng,
thire an thira, x4c gia suc, gia cam chét, chat thai 10 mo.. Do khéng c6 su quy
hoach ban dau, nhiéu xi nghi¢p chan nuoi, 10 md, xi nghiép ché bién thuc phém
cOn nam 1an trong khu dan cu, trong cac quan noi thanh, san xuét chan nudi con

GVHD: PGS.TS. Déng Kim Loan °
Sinh vién: Nguyén Thi Huyén
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nho, manh mun, phan b rai rac trong khi san xuat nong nghiép cé loi nhuan
thap, gia ca bip bénh, thi truong it 6n dinh. Vi vay, stc dau tu vao khau xu 1y
moi trudng trong chin nudi con thap. S6 luong cac 10 mo dat yéu cau vé sinh chi
khoang trén 30%. Hién tuong giét mo 1au, giét mo gia stc, gia cam bi bénh,
khong qua kiém soat giét md, nudc sir dung chat thai tir cac 10 mod khong duoc
kiém soét ciing 12 cac nhan t6 tac dong lam ting 6 nhiém méi truong khu vuc

xung quanh.

O nhiém do chan nudi va dic biét 1a chin nudi lon khong chi lam héi tanh
khong khi ma con anh huéng ning toi moi trudng séng dan cu, ngudn nudc va
tai nguyén dat va anh huong chinh dén két qua san xuit chin nudi. Cac hoat
doéng gay 6 nhiém do chin nudi van dang tiép tuc dién ra ¢ nhiéu noi trén ca
nudc. Tinh trang chdn nuoi tha rong, chan tha trén dat doc, dau nguén nudc, ...
con kha pho bién di gop phan lam ting dién tich dat x6i mon, suy giam chat

lugng dat, nudce, giam thiéu kha ndng san xuat nong nghiép trén vung rong lon.

Theo két qua diéu tra ciia Cuc Chan nudi nam 2006 vé chan nudi lon & 7
vung sinh thai thi sd gia trai, trang trai chin nuéi lon c6 ap dung céc bién phap
xt 1y chat thai chiém khoang 74%, con lai khong xir Iy chiém khoang 26%;
trong cac hg, cac co s& co xur 1y thi 64% ap dung phuong phap sinh hoc (Biogas,

0 v.v...), s6 con lai 36% xu 1y bang phuong phap khac nhu hoa hoc, vat 1y ...

Hon 61 triéu tan phan céc loai vat nudi dugc thai ra trong nam 2007 nhung chi
khoang 40% sd chat thai nay dugc xur 1y, con lai thuong duge xa truc tiép ra moi
truong. S6 phan khong duoc xir 1y va tai str dung lai chinh 14 ngudn cung cip phan
16n cac khi nha kinh (chi yéu 1a CO,, N,0) 1am Trai DAt néng 1én, ngoai ra con lam
roi loan do phi nhiéu ciia dét, gdy 6 nhiém kim loai ning, 6 nhiém dat, giy phi
dudng (NH,*, PO,*) va 6 nhiém nudc. Chua ké ngudn khi thai CO, phat tan do hoi
thd cua vat nudi (udc chimg 2,8 ty tin/nam/tong dan gia stc thé gidi). (Bao céo

hién trang 6 nhiém chan nuoi va giai phap, cuc chan nuoi).

GVHD: PGS.TS. Pong Kim Loan 6
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So sanh khéi lugng CTR chan nudi ciia Viét Nam trong 4 nim vira qua (tir
2007 : 2010) cho thiy téng khdi luong chat thai chin nudi twong d6i 6n dinh, do
tong sb cac loai vat nudi it bién dong. Theo ude tinh, c6 khoang 40 - 70% (tuy
theo timg ving) chat thai ran chin nudi duoc xu 1y, s6 con lai thai tryc tiép ra

a0, ho, kénh, rach...
1.1.3. M4t sé bién phap xi Iy nwéc thdi chin nuéi
1.1.3.1. Cac phwong phap vat ly

e Loc qua ludi chan rac

o Léng va loc bo cin két tu

e Dung anh sang mat tro1 lam kho (loai bot nudce).
1.1.3.2. Cac phwong phap sinh hoc

Cac phuong phap sinh hoc dung dé xur 1y chét thai trong chan nudi duoc liét

ké trong bang sau:

Bang 1.3 Cac phwong phap sinh hoc dung dé xir Iy chit thai chin nudi

STT | Tén phwong phap Pic diém co ban

Phuong phap u nong | ,
1 o U yém khi
(nhiét sinh vat):

- Khong nén chat ngay ma dé xop vai ngay, chat thai

5 Phuong phap 0 hon | ¢ sinh nhiét rdi méi nén chit.
hop
- C6 kha nang diét mam bénh cao hon.

- Nén chat, trat bun va tudi nudc qua 16 nho dé dam

3 Phuong phap u lanh .
bao d am 60 -70%.

. o -U v6&1 moét so loai vi sinh vat lam tdng qué trinh vo
4 Che bién phan vi sinh .
co hoa cua phan tuoi.
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Sit dng cong trinh -U phan yém khi trong ham c6 st dung cong nghé
. |Khi sinh hoc  (him khi sinh hoc.
b,iogas, tai biogas, b Xt ly twong dbi triét dé va tan dung nuéc thai
lang phu nilon) biogas tudi rau, co.
Phuong phéap ho sinh | - Chat thai lang dong dan khi chay qua cac hé thong
° hoc ao hd lién tiép.
- Nhu phuong phap ho sinh hoc nhung duing cho cac
., co s& chian nudi 16n. Bé ling xay kién c¢b va co sir
7 B¢ lang . .
dung thém mdt so trang thiét bi nhu ludi loc va suc
khi
- Str dung ché phém sinh hoc hodc men vao thurc an,
Xt 1y chat thai bang | nudc udng cua vat nudi dé han ché khi doc do gia
cac ché pham sinh | stc, gia cAm thai ra.
8 hoc, 1én men o i i
- Cac ché pham hoac men c6 thé dugc dua thang vao
chét thai dé 1én men hodc han ché sy thoi rita hodc
giét chét cac vi sinh vat c6 hai
9 Tiéu hiy xac U yém khi hoic thiéu dot
- Trong mot so thuc vat thuy sinh vao dudng thoat
Mot 6 phuong phip hodc ho chira nude thai.
10
khac - Pha tron mot vai thuéc nam truyén thong, than tre,
... vao thirc an, nudc ubng cua vat nudi.

Nguodn: Béo cdo 6 nhiém moi trudong trong chan nudi gia stc, gia cam tap trung

(Cyc chan nuoi)
1.1.3.3. Cac phuong phap hoa hoc

Bao gom cac phuong phdp st dung héa chat dé lam két taa, tao bong can
nham loai bo cac tac nhan gay 6 nhi€ém chinh trong nudce thai chian nuoi. Co ché
cuia qua trinh nay 1a viéc thém vao nudc thai cac hoa chat dé lam két tua cac chat
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hoa tan trong nudc thai hodc chét ran lo ling sau d6 loai bo chung théng qua

qua trinh lang can.

Trudc diy ngudi ta thuong ding qué trinh nay dé khr bot chat rén lo Iimg,
sau d6 1a BOD cua nudc thai khi c¢6 su bién dong 16n vé SS, BOD cua nudc thai
can xur 1y; khi nuéc thai can phai dat dén mot gid tri BOD, SS nao doé trudce khi
cho vao qua trinh xir 1y sinh hoc va tro gitp cho cac qua trinh ling trong cac bé
lang so cap va thir cip. Cac hoa chét thuong st dung cho qué trinh nay nhu phén

nhdm Al,(S04);.18H,0, mudi FeCl; ...
Al,(S0,);.18H,0 + 3Ca(HCO); > 3CaS0, + 2Al(OH); + 6CO, + 18H,0
FeCl; + Ca(OH), - 3CaCl, + 2Fe(OH);

Trong nudc thai chin nudi chira ham luong PO, 16n ta c6 thé dung phén,

natri aluminat ... dé loai bo:
Al(SO,); + PO,* — AIPO,” + SO, pH téi wu: 5,6 — 6
Na,Al,0, + 2 PO,* + 4H,0 — 2AIPO, + 2NaOH + 60H"

Maic khac, trong nudce thai chan nudi co nhiéu cht hitu co va sinh vat phu
du c6 thé xir 1y bang phuong phap kiém hoa nudc st dung cic hoa chat nhu voi,

soda, xut...

bac biét loai nudce thai nay thuong cod nhiéu vi trung, vi khuén, nén cung
v6i viée xtr 1y loai bo cac chat 6 nhiém bao gid ciing can phai khir trung trudc
khi thai ra mdi truong. Cac hoa chat dung dé khir tring thuong 14 cac tac nhan
co tinh oxy hoa manh nhu clo, ozon, kali permanganate... Voi cling thuong

dugc st dung nhu mdt tac nhan khir trung trong truong hop nay.[3]

1.2. Tong quan vé phan bén chim (magie amoni photphat-khoang Struvite)
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1.2.1. So lwoc vé phin bon

Phan boén 13 hop chét duge bd sung cho dat nham cung cip dudng chit cho
cay trong. Nhimng chit dinh dudng do phan bon mang dén dugc dung dé thuc
day cay cbi sinh truong va phat trién. Cac loai chat dinh dudng c6 trong phin
bon la nito, phét pho, kali, magie, canxi...dugc thém vao voi ) luong nho.
Phan bon thuong dugce dung rai truc tiép trén dat,va ciing duoc phun qua 14

(dinh dudng qua 14)
Trong thyc té, thudng gip cac loai phan bon nhu sau:

o Céc loai phan vo co: chtra nhiéu nguyén t6 da luong nhu dam (N),
lan (P), kali (K) va cic nguyén to vi luong nhu S, Ca, Mg, Fe, Cu, Zn, Mn,
Mo...

J Phan hitu co va phan hitu co sinh hoc: c6 ngudn gdc tir cac chat
thai cua hoat dong nong nghi€p nhu phan rac, phan bo, phan heo, phan mun va
trén co sd cac loai chat thai nay sir dung cac bién phap sinh hoc dé ché bién
thanh phan bén. Vé mat hoa hoc day 1a tap hop cac hop chét hitu co chira chu
yéu nhém chat mun nhu humic, fulvic, ... trong d6 ciling bao gdm cac nguyén t6
da luong va vi luong nhu phan v6 co nhung hau hét thanh phan chua dugc phan

tich chinh xac.
1.2.2. Gigi thiéu vé phan bon chgm

Phén bon cham c¢6 tic dung sau khi vao dét s& khong tan ngay ma sau 4-6
tuan méi c6 thé tan ra. Do dinh dudng trong phan dugc phéng thich ra moi
truong dat mot cach tir tir va lién tuc nén cay tréng su dung duoc lau dai, hiéu
qua str dung phéan cao hon, khong c6 giai doan nao cdy bi thiéu hut dinh dudng
nén cdy trong khoé¢ manh va mau xanh duoc giit bén lau hon so véi ciy bon

phan tan nhanh. Phan bén chim dugc xur Iy bang mot sd chat phu gia c6 tac
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dung lam giam tdc do tan ctia phan bon. Mot thoi gian sau khi bon ¢6 thé chung
ta con thdy ddu vét hat phan nhung thuc chit dinh dudng trong phan da duoc

cdy trong st dung hét.

Bang 1.4 Céc loi diém cia phan bon cham tan

Hiéu luc kéo dai Dudng chat duoc cung cip déu dian va kéo dai
cho cay tréng. Thi du Woodace (WA) c6 hiéu
lyc trung binh 2 nim, Nurseryace (NA) 8 dén
12 thang va IB-S1 khoang 4 thang

An toan va bao vé méi truong Chong that thoat dudng chat vao méi trudng

Hiéu qua st dung dam cao Do tinh phan giai Nito vao dat cham va déu

Dé dang, tién loi va tiét kiém chi | Chi can dém s6 vién va dat phan gan ré con cua
phi bon phan cay. S6 luong phan giam nhiéu nén tién loi cho

su khuan vac khi bon phan

1.2.3. Khoang struvite (magie amoni photphat, MAP )-mgt phédn chdm tan

Struvite hay MAP (magie amoni photphat) 13 mot tinh thé thuong gip
trong tu nhién voi su két hop khac nhau vé ndng do caa Mg®*, NH,", PO, vuot
qua gi6i han tan cta chung. Do struvite c6 hang sd pKs = 12.6 + 13.26, dang
khong tan cta chung c6 thé d& dang hinh thanh va tach khoi pha nude. Co thé
loi dung su két tinh MAP dé xu 1y céac chat dinh dudng N va P trong nudc thai.
So db qua trinh hinh thanh MAP trong tu nhién nhu sau.
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magnesium
P-qg
NH,
NH, ™ Mg effluent
PO, PO,
PO,
urine struvite

MAP dugc hinh thanh phy thudc vao hai yéu t6 chinh: ty 16 Mg:N:P va gia
tri pH cta qué trinh phan tng. Trong hau hét cac truong hop, su tao thanh MAP
lam giam lugng Mg dugc thém vao tir nude 6t dong thoi loai bo nhiing chat dinh

dudng nhu phét pho, nito trong nudc thai

Do dinh dudng cua MAP dugc mo ta nam 1960 boi cac nha khoa hoc Puc
va M§. Do no chi tan it trong nudc va dung dich dat nén sy giai phong cham
struvite (MAP) di tao ra ngudn P, N va Mg réat hiéu qua cho cay trong bon qua
14 hodc dat. Khi duoc nghién & cip do thich hop, Struvite c6 thé duoc tmg dung
vao dat véi toc do vuot xa nhitng chat dinh dudng hién tai ma khong giy nguy
hiém t6i hé thdng ré. Do d6 ma pham vi ing dung cta struvite rat rong rii. Cay

trong ciing sinh trudéng nhanh hon.

Khoang Struvite ¢ thé str dung cho trong trot giéng nhu bét ky loai phan
bon khac. Trong mdt s6 hat don gian, bot co thé chuyén ddi thanh cac hat nho. O
dang hat, phan bon dé dang dugc 4p dung va khong dong banh trong mdi truong

am udt. Khoang Struvite c6 nhitng uwu diém sau:

- Sinh hoc : cac chat dinh dudng trong khoang Struvite c6 thé dé dang
hap thu boi cay.
- Cham tan : do tinh hoa tan thap, khoang Struvite dam bao cung cip

chat dinh dudng 6n dinh cho cay trong.
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- Tinh khiét cao : chat gay 6 nhiém ( cac kim loai ndng...), c6 thé co

mat trong nude, khong két tiia voi khoang Struvite.

1.2.4. Cac cong trinh nghién ciru tong hop MAP tir cic ngudn nudée thai

Trén thé gio1 ¢ rat nhi€u nghién cuu tong hop MAP tir cac nguén nudc
thai khéac nhau giau chat dinh dudng N, P nhu nudc thai chan nuoi lgn, nudce thai
tai cac 10 giét mo ... va bo sung magie clorua hodc magie sulfat hodc magie tir

nude ot véi cac didu kién pH, va ty 18 mol khac nhau.

Nghién ciru loai bo ion amoni va phosphate trong nudc thai dong thoi tong
hop s6i Struvite-MAP thong qua tao két tia véi magnesium sulfate ciia nhom
nghién ctru thudc khoa hoa hoc cong nghi¢p va k¥ thuat moi truong, Pai hoc
Timisoara, Romania. Nghién ctru duoc tién hanh trong phong thi nghiém trén
bbn loai nude thai voi ndng dd amoni ban dau (0,08 - 1,6g/L) va phosphate (0,4-
8g/L), c6 ty 16 mol Mg™ : NH," : PO, =(1:1:1;2: 1: 1) va céc gia tri pH
khac nhau cta phan tng tir 6-11. Két qua thu duoc 13 san pham ran MAP duoc

tan dung lam phan bon.
1.3. Gi6i thiéu vé nuéc 6t

Nudc 6t 12 phan dung dich con lai trén rudng mudi sau khi mudi da két tinh.
Nguoi ta thao nudc 6t ra bé chtra 16i "tra v&" cho bién. Thanh phan nudc 6t 30
d6 Bomé gdm c6 NaCl, MgCl,, MgSO,, KCI, NaBr va mét sé nguyén td vi
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luong khéc, trong d6 nong do mudi manhe dat t&1 23%. San xuat 1 tan muoi sé

thai ra trén dudi 2m° nude 6t 30 do Bomé.

Theo sb liéu hang nim ca nuéc ta san xuat trén dudi 900.000 tin mudi nhu
vay luong nude 6t thai ra khong dudi 1.800.000 m®. Chi tinh riéng 4 xi nghiép
san xuit mudi cua 3 tinh Khanh Hoa, Ninh Thuén, Binh Thuin mdi nam da thai
ra tir 400.000 - 500.000 m* nuGce 6t v6i ndong do dam dic, gay 6 nhidm va hay
hoai méi trudng ving bién ven bo. Trong céc ao, ria va viing ven bién noi nudc
ot thai ra, néng d6 cac mubi tang 1én rat cao, khién sinh thai thay doi, ca, tom
chét, céc quén thé sinh vat nhu san ho, rong bién bi huy hoai... Déng thoi, néu
nuédc 6t khong dugc thai ra xa bo s& lam cho ndong d6 mudi manhé ngay cang
tang trong khu vuc ldy nuéc ban dau va dan dén giam hiéu qua khai thac mubi
an. Song néu biét khai thac né thi khong nhimng gép phan han ché 6 nhiém moi

truong sinh thai ma con dem lai ngudn loi khong nho.

Hién nay, nhu cau st dung cac san pham nhu tim lop, tam 6p tuong, tran
nha, nén nha, tim cach am, cach nhiét ché tr xi mang manhé kha 16n riéng tAm
lop mdi ndm nude ta ¢ nhu cau hang triéu m% ngoai ra trong cong nghiép gdm
san xudt gbm st, thuy tinh cling cAn mot lugng khong nhé MgO, MgCl ¢o thé
ché tir nude 6t. Uu diém cua vat liéu xay dyng lam tir xi mang manhé 1a d¢ cach
nhiét, cach am, cudng do chiu lyc cao, khong thAm nudc, mau sic da dang,
khong sir dung amiing nén khong gay doc hai cho ngudi san xuat va ngudi
dung... Nguyén liéu chinh dé san xudt cic vat liéu néu trén gdm cé oxyt magie,

clorua magie, s¢1 thuy tinh, phu gia...

Theo pho gido su- tién si khoa hoc Ngd Qudc Buu, Phan vién truong Phan
Vién khoa hoc vat liéu tai Nha Trang: Nhiing két qua nghién ctru ctia phan vién
nay cho thay, nudc 6t tir dong mudi c6 nong d6 mudi khoang tir 33 do Bomé tro
1én co thé st dung truc tiép dé thay thé thanh phan mudi clorua manhé trong

cong ngh¢ san xuat vat li¢u trén co sé xi mang manhé. Theo quy trinh cong nghé
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do Phan vién khoa hoc vat liéu tai Nha Trang dé xuit, mdi tim lop xi mang
manhé voi1 kich thudc 0,72m x 1,8m va trong luong 15 kg can 2,5 kg clorua
manhé hay 5 lit nudc 6t 33 d6 Bomé. Mdi nim, céc déng mudi & Vinh Hao
(Binh Thuén), Ca N4, Phuong Cyu (Ninh Thuén) thai ra tir 280.000- 350.000 m®
nudce ot trén 30 d6 Bomé. Do cac vung ndy c6 sd gid ning trong nim cao, khi
hau kho, tbc d6 bay hoi 16n nén nudc 6t co thé dat t6i 33- 35 d6 Bomé nho bay
hoi ty nhién, rat thuan lgi cho san xuét vat liéu xi mang manhé. Thé nhung hién
nay nhiéu co sé san xuat tdm lop xi ming magie van phai mua clorua magie cta
Trung Qudc véi gia trén dudi 1.500 dong/ kg. Trong khi do, nim ndy qua nim
khac, mot luong nude ot kha 16n tir cac dong mudi nude ta thai ra bién, giy 6
nhiém moi truong lai chua dugce khai thac quy mo 16n dé phuc vu san Xuét vat

liéu x1 mang magie.

Theo tai lidu ciia Cong ty xuat nhap khau vat tu k¥ thuat (Rexco) thudc
Trung tim Khoa hoc ty nhién va cong nghé Qudc gia, nude 6t sau khi duoc xir
Iy s& cho mot san pham goi 1a mudi ding, dung 1am nguyén liéu chinh (80%) dé
san xuat phan bon trung vi lugng. Hang nam, chi riéng 4 xi nghiép mudi néu
trén ¢ thé cung cdp khoang 200.000 m® nudc 6t trén 35 d6 Bémé va cho t6i
100.000 tan nguyén liéu 1am phan bén trung vi lugng. Mdi nim san xuat nong
nghiép nudc ta can hang tram ngan tan phan loai nay. (thong ké ciia bo nong

nghiép va phat trién nong thon, 2011)

Dau tu khai thac tan dung nudc 6t dong mudi c6 theé vi nhu phat tén nham
vao hai dich: gidi quyét van dé nhiém ban mdi trudng va 1a ngudn nguyén liéu

hoa chét phong pha phuc vu san xuét trong nudc, mang lai hiéu qua kinh té cao.
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CHUONG 2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi twong nghién ciru

Khdo sat kha nang loai bé amoni va photphat cua nudc thai chan nuoi

thong qua viéc tong hop khoang struvite.

Tan dung magie tor nguén nudc 6t san xuat mudi an dé thu phan bon

chdm magie amoni photphat.
2.2. Phuong phap nghién ciru
2.2.1. Phwong phdp thu thap tai ligu

Tién hanh diéu tra, thu thap cac thong tin, s6 lidu co lién quan dén dbi
tugng va pham vi nghién ctru bao gém viée thu thap va phan tich nhing tai liéu
sach, bao chi, gido trinh trong va ngoai nudc vé qua trinh khao sat, san xuat thu

phéan bon cham.
2.2.2. Khao sat thuee dia

Pay 1a phuong phap dé danh gia hién trang 6 nhiém va ldy mau nghién ctru
tir thue té. Mau nude thai duoc léy tr khu vuc ao chira nudc thai tai cac trang
trai chan nudi khu vuc ndng thon cua Hai phong va nude 6t duge ldy tir khu vue

Jam mudi ven bién D Son.
2.2.3.Cdc phwong phdp nghién ciru trong phong thi nghiém

Céc nghién ctru thyc nghiém duoc thyc hi¢n tai Phong thi nghi¢m cta Bo
moén Cong nghé moi truong, Khoa Méi truong, Truong Pai hoc Khoa hoc Tu

nhién, Pai hoc Qudc Gia Ha Noi.

Hoa chat dung cu cho nghién ctru duoc liét ké trong bang 2.1 dudi day
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Bang 2.1. Cac dung cu, thiét bi va hoa chat

Dung cu va thiét bi Héa chit
+ Pipet cac loai 1ml, 2ml, Sml, 10ml + Nudc ot

+ Binh dinh ma@c 25ml, 50ml, 100ml, | + NaOH 10%

250ml, 500ml.
+ Natri nitro pruxit

+ Binh non 250ml
+ Dém oxy hoa

+ Qua bdp cao su
+ Thymol

+ ila thiy tinh

+ Binh tia nudc cat
+ KH2PO4, NazHPO4

+ Buret
+ NH,CI

+ May khudy tir
+ AXxit ascorbic 1%

+ Gidy loc bang xanh
+ Amoni molipdap 2,5 %

+ Cdc can
+ Dung dich EDTA 0,05N

+ Can dién tu
+ Chi thi ET-0O0

+ Tu sdy
+ Dung dich dém NH4OH + NH,CI

+ M4dy do quang Jasco

2.2.3.1. Nghién cuzu logi bo nito va photpho trong nuwoc thai chan nuoi

Viéc loai bd nito va photpho trong nudc thai chan nuéi dugc thuc hi¢n
thong qua phan mg tao magie amoni photphat. Nhu dd no61 ¢ trén (muc 1.2.3 va
1.2.4), MAP la mot tinh thé thudng gap trong tu nhién véi su két hop ciia cac

ndng do khac nhau cia Mg®*, NH,*, PO,> vuot qua gidi han tan cua ching
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Trong phong thi nghiém MAP 13 mdt hop chét c6 dang tinh thé vo co va
c6 thé sir dung 1am phéan bon. Qua trinh tinh thé héa phu thudc vao nhiéu yéu td
nhu: néng do photphat, amoni, magie, gia tri pH va ty 16 N/Mg/P. Vi viy cic

nghién ctru & day bao gom:

-Nghién ctru anh hudng cia ty 16 mol NH,": Mg?* : PO,* dén hiéu qua hinh
thanh MAP va loai bo N, P ctia nudc thai.

-Nghién ctru anh huéng ctua pH dén hiéu qua hinh thanh MAP va loai bo N,

P cua nudc thai.

2.2.3.2. Nghién cizu tdn dung magie tir nirdc 6t Sdn Xudt muéi dn vdo viéc tong
hop MAP

Cac mau nghién ctru dugce thuc hién theo ty 1¢ vé Mg da chon ¢ muc 2.2.3.1
, nhung thay dung dich magie gia (pha tir hoa chét) bang nudc 6t dé tong hop
MAP & cac diéu kién pH khac nhau 9. Nghién ctru ty 18 mol theo Mg c6 trong

nudc 6t va ty 1€ mol theo N c6 trong nudc thai.
2.2.3.3. Phan tich déanh gid két qua nghién citu
a) Phan tich dich loc sau nghién ciru tong hop MAP.

e Phan tich amoni: Phan img ctia amoni va hypochlorite voi sy c6 médt cta

xUc tac thymol tao thanh hop chat indothymol mau xanh.
Céch tién hanh:

- Hut 2ml dung dich can phan tich cho vao binh 100ml, dinh mirc, dugc
dung dich pha loang c6 ty 1€ (1 : 50).
- Lay Vml dung dich pha lodng cho vao éng nghiém
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- Thém nudc cit dinh mic thanh 5ml sau d6 thém lan lugt 1 giot natri
nitropruxit, 1 giot dém oxy héa — lic déu. Chd 1 phut + 2 giot thymol — lac

déu. Sau d6 chd 3 phut roi dem do quang & bude song 694nm.

e Phan tich Orthophosphate : Amoni molypdate va kali antimonyl tartrate
trong moi truong axit trung binh phan Ung véi Orthophosphate tao thanh
molydo phosphoric sau d6 axit nay s€ bi khir sang mau xanh molybden dudi tac

dung cua axit ascorbic.
Céch tién hanh:

- Dung pipet hat Vml dung dich can phan tich cho vao binh 25ml, dinh
muc 0 ty 1¢ pha lodng (1 : 10).
- Sau d6 1ay Vml dung dich pha lodng cho vao binh 25ml+ 1ml dung dich

amonimolypdate 2,5% + 1ml axit ascorbic 1%.

Tia nudc cat 1én 1/2 binh dun s61 va c6 mau xanh duong dé ngudi dinh mirc

1én 25ml dem do quang ¢ budc song 829nm.

e Phan tich Magie: Chuan d6 tao phtrc Magie v6i dung dich nuéc mudi
dinatri cia EDTA & pH = 10 v6i chi thi ET — OO. Nong d6 t6i thiéu dé xac dinh
12 0,05 mmol/I.

Céch tién hanh:

Dung pipet ldy 50ml dung dich mau vao binh nén dung tich 250ml.

Thém 4ml dung dich dém (dung dich NH4CI + NH,OH).

Vai tinh thé ET-00. Dung dich c6 mau tim hong.

Tién hanh chuin do EDTA tur buret, lic déu, chuin do nhanh luc dau va

cham & diém cudi. Tiép tuc thém EDTA dén khi dung dich chuyén mau tir tim

hong sang xanh.
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- Tién hanh l3p lai 1an nita theo cach sau: Lay 50ml mau vao binh nén thém
vao binh mot thé tich EDTA it hon 1an chuan d6 trén 0,5ml so v&i thé tich tiéu
tén chudn d6 ban dau. Thém 4ml dung dich dém va vai tinh thé ET-O0. Chuan
d6 bang EDTA dén diém cubi.

- Néu thé tich EDTA tiéu tén trong chuan d6 nho hon 4,5ml thi ting thé
tich mau thir va ting dung dich dém tuong ung.
- Néu thé tich EDTA tiéu ton trong chuan d6 16n hon 20ml thi giam phan

thé tich mu thir va thém nuée dén 50ml.
b) Phén tich két tia MAP
e Phan tich héa hoc
Lay 1g két tia duing 5ml HCI 5% dé hoa tan sau d6 dinh muc vao binh 25ml.

Lay Vml dung dich hoa tan MAP dem pha lodng ty 1& (1:2,5) dung dé phén tich
ndéng do PO,” trong két tua.

Lay Vml dung dich hoa tan MAP dem pha lodng ty 18 (1:50) dung dé phén tich
ndng do NH,* va Mg®* trong két tua.

Céc quy trinh phan tich amoni, photpho, magie 1am theo quy trinh tai muc

2.2.3.3.a) da néu ¢ trén.
e Phan tich mot sd dic tinh vat 1y cua san phélm
- Hinh théi san pham (phuong phap kinh hién vi dién tir quét, SEM:

Phuong phép hién vi dién tir quét (Scanning Electron Microscope —
SEM) 1a phuong phap duoc st dung dé nghién ciru hinh thé, kich thudc va hinh

dang vi tinh thé do kha ning phong dai tao anh rd nét va chi tiét.
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Ngudn cdp
electron

Ong tia catit

Vit kinh :
nh

Thue hién
' gud frink

guét ding by Chuyén thanh tin hiéu

Trudng quél —m= dién via khuyéch dai

Phdn xa Derector

Mau -

Hinh 1: So d6 nguyén 1y cta kinh hién vi dién tr quét

Nguyén 1y hoat dong cua thiét bi nhu sau: st dung cac chum electron
thir cép phat ra tor mot mau vat duogc chiéu sang bo1 mot chum eletron nang
lugng cao (0,5 + 35kV). Khi cac chum electron nay quét 1én trén bé mit mau
vat, chiing s& dap vao mau va tao ra mot tip hop hat tha cép di to1 detector. Tai
day, n6 dugce chuyén thanh tin hiéu dién, va sau khi duoc khuyéch dai s& di t6i

ng tia catot rdi dugc quét 1én anh

Phuong phap SEM cho phép xac dinh dugc kich thude trung binh va

hinh dang tinh thé cta cac hat, cling nhu cac vat liéu co cAu trtc tinh thé khac.
- CAu tréc tinh thé cta san pham(nhiéu xa tia X, XRD)

Phuong phap nhiéu xa tia X (X-Ray Diffraction - XRD) cho ta cac

thong tin vé cac pha tinh thé trong mau, do hoan thién cua tinh thé va xac dinh
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kich thudc hat. P4i v6i vat liéu nano, xac dinh kich thudce tinh thé bang nhiéu xa

tia X 1a phuong phap nhanh, khong lam hong mau va da duoc thir nghiém tir 1au.

Nguyén li chung cia phuong phap 1a dua vao anh hudng khac nhau cua
kich thuéc hat 1én anh nhiéu xa. Céc tia X dén bé mit cta cu trac mang tinh
thé, tai cac nut mang chung bi phan xa va giao thoa. Khi di qua cac khe giita cta

nit mang nay, ta s€ thu dugc cuc dai giao thoa khi thoa man diéu kién Bragg:
A=sn2db6=n.1A
V&1 A: budce song cua tia X.
D: khoang céach giita 2 mit phang mang lién tiép nhau.

0 : goc to1 cua chum tia X

Hinh 2: Su tan xa tia X tir cic mit phang tinh thé

Pay chinh 1a hé thirc Vulf — Bragg, phuong trinh co ban dung dé nghién
clru cau triic mang tinh thé. Tir cong thic trén, khi biét cac gia tri goc quét, ta co
thé xac dinh duoc d. So sanh gia tri cia d voi d chun, s& x4c dinh duoc thanh
phan, cdu trac mang tinh thé cta chat can nghién ctru (vi mdi chat c6 gia tri d
dic trung riéng). Vi thé phuong phap nhidu xa tia X duogc sir dung rong rai trong

nghién ctru cau trac tinh thé cua vat li¢u.
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2.3. N¢i dung nghién ctru
2.3.1. Nghién cizu cdc diéu kign phan ing

Trong phan ndy cac yéu t6 anh hudng dén sy hinh thanh tinh thé magie
amoni photphat (MAP) va hiéu suit tao MAP nhu pH va ty 16 mol Mg : N : P

duoc khao sat. Phan ting tao MAP duoc viét nhu sau:
Mg?* + NH," + PO,* = MgNH,PO,

D¢ thay 10 cac anh hudng nay, nghién ctru dugce thuc hién véi cac mau gia

pha tur:
NH,Cl: dung dich c6 nong do 0,42 gN/1 (0,03M)
MgCl,: dung dich c¢6 nong d6 10gMg/1 (0,412M)
MgSO.: dung dich c6 néng do 10gMg/1 (0,412M)
Na,HPO,: dung dich c6 nong do 1,86gP/1 (0,06M)
KH,PO,: dung dich c6 nong do 1,86gP/1 (0,06M)
Céac khéo sat duoc tién hanh &:

-pH: do phan ung tao két thia MAP xay ra trong mdi truong kiém, nén cac

gia tri pH duoc nghién ctru 1a 9; 9,5; 10.

-Ty 1¢ mol Mg : N : P duoc khao sat tr 0,76 : 1 :1; 0,78 : 1: 1; 0,99 : 1 : 1;
1:1:1.

2.3.2. Nghién ciru logi bo N, P ciia nwoc thdi chan nuoi

Nghién cutru loai bd ion NH," va ion PO43' c6 trong nudc thai chan nuodi
dugc thue hién thong qua phan ung tao két tia magie amoni photphat. Cac diéu
kién phan tng dugc chon tr muc 2.3.1.
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Gié tri pH duogc nghién ctru 1a 9

Tylé molMg:N:Plal:1:1theotyl¢ N co trong nudc thai va ty 1€ Mg

co trong nudc Ot.
2.3.3. Nghién cizu tgn dung Mg tie nwegc Ot san xudt muéi dn

Nudce 6t thu duge trong cong nghé san xuat mudi bién chira nhiéu mudi
khoang quan trong nhu natri, kali, magie... Bac biét, magie dugc st dung rong
rdi trong nhiéu linh vic nhu téng hop dugc lidu, ché tao vat lidu xay dung, vat
lidu chiu ltra cao cdp... C6 thé thu hdi magie dudi dang Mg(OH)2 bang phuong

phap sita vo1, hoac phuong phéap st dung sitra domomit ...

Nghién ctru tan thu magie tir nude 6t dé tong hop, san xuat phan bon cham
MAP vira dap tmg duoc nhu cau vé phan bon trong nude mit khac ¢ thé giai

quyét duoc van nan 6 nhim moi trudng do san xuat mudi bién gy ra.
Tong hop MAP-Struvite tir héa chat thir nghiém

Tién hanh khao sat ty 16 N : Mg : P tai cac gia tri pH va cac dung dich hoa
chat khac nhau

- Kha ning thu hi tao san pham & diéu kién pH khéc nhau.

Céc dung dich hoa chat dugc pha sao cho ¢6 ndng do: N 13 0,42¢/1 (0,03M),
ndng do Mg 1a 10g/1 (0,412M), ndng do P 1a 1,86g/1 (0,06M).
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Bang 2.2 Khao sat ty 1€ N : Mg : P tai cac gia tri pH va cac dung dich hoa
chat khéc nhau

Dung dich Ty 18 Thé tich :
. N - Ham lugng dau vao (mg)
hoéa chat thir | Mau dung pH
nghiém NIMg:P | gich(ml) - 7 T
1 [1:099:1|50:36:25 | 9 21 36 46,5
NH.CI, 2 [1:076:1| 90:5:45 9 | 378 50 83,7
3a [1:0,78:1| 30:1,7:15 | 9 12,6 17 27,9
MgCI2.6H,0
3b |1:0,78:1] 30:1,7:15 | 10 | 12,6 17 27,9
Na,HPO,
3c [1:0,78:1| 30:1,7:15 | 95 | 126 17 27,9
NH,CI
! 4 | 1:1:1 |30:22:15| 9 12,6 22 27,9
MgSO,
5 | 1:1:1 | 30:22:15 | 95 | 126 22 27,9
KH,PO,

Qui trinh thuc hién: Trudc tién cho theo thtr tu Vml dung dich chira NH,",
Vml dung dich chira Mg®*, Vml dung dich chita PO,> vao binh nén 250ml dit
trén may khudy tir, bat may khudy véi tée d6 150 vong /phut trong vong 5 phit
(thoi gian pha tron va phan tGng), sau d6 giam téc d6 xudng con 50 vong /phut
diéu chinh pH bang dung dich NaOH 10% pH dugc xac dinh bang gidy do pH,
sau khi pH 6n dinh khudy tiép 10 phat (qua trinh 1én bong két tia). Dimg khuay
loc ngay két tiia bang gidy loc biang xanh. Két tia thu dugc cho vao ti siy &
nhiét d6 50°C trong thoi gian 24h, dung dich sau loc dem phan tich cic chat con
lai va tinh toan hiéu suit cua qua trinh.

Téng hop MAP tir nwéc thii bo sung héa chit, nuwéc ot

Tién hanh khao sét tai cac gia tri pH bang nudc thai, nudc 6t va bd sung hoa

chat theo bang sau:
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Bang 2.3. Khao sat tai cac gia tri pH sir dung nwéc thai, bé sung hoa chit va

nuéc Ot
Dung dI,Ch ~ Ty 1€ Thé tich dung Ham luong dau vao(mg)
hoa chat | Mau dich(ml) pH
. . icn(m + 2+ 3-
thir nghiém N:Mg:P NH," | Mg PO,
Nuécthai | 6 | 1:1:1 | 2055375 | 9 | 3152 | 55 | 69,8
MgSO4
7 1:1:1 20:5,5:37,5 95 | 31,52 55 69,8
KH,PO,
Nudc thai
8 1:1:1 | 20:1,25:375 9 31,52 55 69,8
Nudc ot
9 1:1:1 32:2:60 9 50,4 | 86,4 | 1116
KH,PO,

Quy trinh tién hanh tao séi Struvite twong tu nhu thir nghiém bang céc dung dich

hoa chit.
2.4. Xac dinh ham lwong diu vao ciia nwéc thai va nuéce 6t
2.4.1. Xdc dinh ham lwong ddu vao cia nwéc thdi

Mau nudc dugce 1ay tir ao chtra nudc thai tai khu vuc chan nu6i. Sau khi lay

mau nudc thai duge cho vao loc qua gidy loc va dugc bao quan trong ti lanh.
e Phan tich ham luong NH,":

Ham luong NH," trong nuéc thai chin nudi duge phan tich theo quy trinh tai
muc 2.2.3.3 dugc két qua do quang: Abs=0,323

Theo phuong trinh dudng chuan y= 0,961x + 0,02
=>x=(0,323-0,02) : 0,961 =0,31529 (mg)
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1ml miu = 0,31529 : 0,2=1,57648 (mg/L)

Ty 1€ pha loang (1: 1000) —1,57648 (g/L)
e Phan tich ham lugng PO,>":

Ham luong PO,* trong nudc thai chin nudi duge phan tich theo quy trinh tai

muc 2.2.3.3 dugc két qua do quang: Abs=0,467

Phuong trinh duong chuan y=41,97x + 0,016

=>x=(0,467 - 0,016) : 41,97 = 0,01074 (mg)

1ml mdu =0,01074 : 2=5,37288.10° (mg/ml)=5,37288.10" (g/L)
2.4.2. Xdc dinh ham lwong Mg** trong nwéc 6t

Nudc ot duoc léy tir khu vuc 1am mudi ven bién trude khi phan tich duogc

loc qua gidy loc va bao quan trong ti lanh.
Phan tich nudc 6t:
Lay chinh xac 1ml cho vao binh dinh mtc 100ml ty 18 pha lodng (1:100).

Lay 25 ml dung dich pha lodng cho vao binh nén 250ml thém 25ml nudc

cat.
Cho 4ml dung dich dém NH,OH + NH,CI vao binh nén.
Thém vai giot ET-OO dung dich c6 mau hdng.

Tién hanh chuan do EDTA 0,05N tir buret,ldc déu chuan do nhanh lc dau
va cham ¢ diém cudi.Tiép tuc thém EDTA dén khi dung dich chuyén tir mau

hong sang xanh.
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Thé tich EDTA tiéu tdn 1a:18ml

Nong d6 Mg tinh bang mmol/1 theo cong thirc:

C1.v3

Trong d6 : C1 14 ndng d6 cua dung dich EDTA,mmol/I

Vo 12 thé tich mau thr (50ml),ml.

V; 14 thé tich EDTA tiéu tén trong chuan do,ml.

Vepra =18ml; €0 Cyig .Vmg =Cepra.VepTA
=> Cpy =18 (ml) x 0,05 (N) : 25 (ml) =36.10° (N).
Cwmg =36.10° : 2 =18.10°° (M/I)

Ty 1¢ pha lodng (1:100) . C yy = 18.10°.100 =1,8(M/L).
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Chwong 3: Két qua va thio luan
3.1. Két qua diéu tra hién trang 6 nhiém nuéc thai chin nudi & Hai Phong
3.1.1. Tinh hinh chdn nuéi ¢ hai Phong

- Nhiing trang trai chan nuéi tip trung véi quy md 16n dang mé ra trién
vong 16n dé chuyén doi tinh chat san xuat cho néng dan cac huyén ngoai thanh
Hai phong. Tuy nhién, tinh trang quy hoach trang trai chua hgp ly va bdo dam
tinh phat trién bén viing khién qua trinh nay kho tranh khoi gay ra 6 nhiém moi

truong cho khu vuc nong thon von da 1am bat cap...

- Pi dau phong trao phat trién kinh té trang trai nhitng nim gan day 1a cac
huyén Tién Lang, Vinh Béo. S6 trang trai tai cic huyén niy phat trién kha nhanh
vé quy md, s6 luong. Tir nam 2006 — 2009, huyén Vinh Béo phat trién thém 195
trang trai, trong d6 c6 86 trang trai chin nudi, con lai 14 cac trang trai thuy san,
trang trai tong hop. Gan ddy, cac xd Vinh An, Viét Tién (Vinh Bao); Quang
Phuc, Kho1 Nghia (Tién Lang) no 1 céac trang trai chan nu6i lon. Tai cac xa nay
c¢6 nhiéu ho dau tu trang trai tp trung véi quy mo 100 - 300 con lon, c6 nhiing
trang trai nu6i 600 - 800 con lgn siéu nac. Mot ) trang trai quy mo lon dau tu
hang ty déng xay dung co so vat chat khd quy cu gdm cac 6 chudng trai, hAm

bioga c& 16n, may phat dién cong suat 16n phuc vu chan nuoi...

- Pén nam 2009, toan thanh phd da co 1831 trang trai, trong d6 c6 618
trang trai chan nudi, 745 trang trai thily san, 217 trang trai tong hop. Trang trai
trén dia ban thanh phd phat trién da dang, song c6 nhiéu loi thé nhat van 1a cac
trang trai chan nudi, nudi trong thuy san. Kinh té trang trai trong nhimg nim gan
day co xu thé hinh thanh cac viing tap trung chuyén moén hoéa nhu céc trang trai
chan nu6i & khu viuc Tan Thanh, Hai Thanh (quan Duong Kinh); Trdn Duong,
Hoa Binh (huyén Vinh Bao); Pha L&, Thay Triéu (huyén Thuy Nguyén); ving
trang trai tong hop vira chan nudi, nudi trong thily san va trong cdy an qua tai
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cac xd Ping Cuong, Lé Loi, Pong Thai (An Duong), Bach Pang, Poan Lap
(Tién Lang)...ving chin nudi tip trung & cac xa T Son (Kién Thuy); Tan Lién,

Vinh An, Viét Tién (Vinh Bao); Tan Vién, My Purc (An Lio)... [5]
3.1.2. Hién trang é nhiém nwéc thdi do chin nuéi:

- O mot sb dia phuong, khu vuc phat trién kinh té trang trai chua dugc
quy hoach tap trung, van xen l4n trong khu dan cu, dang bao dong vé tinh trang
6 nhiém moi trudng do chét thai cta cac trang trai, dac biét 1a céc trang trai chan
nudi lon. Tai cdc xd Quang Phuc, Khoi Nghia (Tién Lang), Viét Tién (Vinh
Bdao) bén canh mot ) trang trai da duoc di chuyén ra khu canh déng, hién van
con khéng it cac trang trai xen 1an trong khu dan cu, trong khi chua c6 hé théng
xtr 1y nuéc thai du tidu chuan tham chi 1a khong c6 hé thong xtr 1y, xung quanh
con ton dong bun thai ¢ doc tuyén kénh thoat nude nhu chat thai ran gom phéan
cua vat nuoi, thirc an thwra... nudc thair duoc xa truc tiép ra moi truong xung

quanh.

- Ngudn 6 nhidém tir hoat dong chin nudi cha yéu 1a tir phan thai, nudc
tiéu va nudc rira chudng tir cac chudng nudi. Pic trung co ban cla nude thai
chan nuéi 1a ¢6 ham luong chit ran lo ling SS, chit hitu co (thé hién boi COD
va BOD) cac chét nito (NH4-N va N-tong) rat cao (Lwong Puc Pham, 2009;
Lam Vinh Son va Nguyén Tran Ngoc Phuong, 2011) [6] . Trén thuc té phan thai
cua cac loai vat nudi thuong dugc tron cung voi nudce tiéu va nudc rira chuéng
trai. Do do, ndng do cac tap chat trong nudc thai chudng trai thudng cao hon tir
50-150 1an so v&i nudc thai d6 thi, ndng do cac chat nito (tong nito Kjendhal)
nam trong khoang 1.500 — 15.200 mg/L, cua P 1a tir 70 — 1.750 mg/L (A.
Murder, 2003; M. Maurer,2003) [15]. Hoat dong chan nu6i lon gay 6 nhiém
ngudn va anh huéng dén chat luong nudc ngam khi ma nong dé6 NH," quan tric
dugc dao dong 0,98 — 6,34 mg/L vuot qua tiéu chuan an udng cua Viét Nam tir

25 — 162 1an. Riéng vé ham luong COD trong nudc thai cac co s chian nudi déu
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co ty 1€ tir 314-542mg/1 cao hon gidi han cho phép tur 1,57-2,71 lan, ham luong
BOD tir 182,5-406,4mg/1 vuot tiéu chudn cho phép tir 1,22-2,7 1an [4]. Vi ndng
d6 cac chat 6 nhiém cao nén phan thai va nudc thai chin nudi 1a mot ngudn 6

nhiém nghiém trong néu khong duoc quan 1y va xir 1y triét de.

- B4i vy, mdi truong trong cac lang, khu dan cu vao bt ctr thoi diém nao
cling “sdc mui” hoi tanh chinh 1 san phdm cua qua trinh phan hiy cac chat thai
tir phan, nudc tiéu, thire an thira va qua trinh hé hap cua vat nudi. Cuong do mui
sinh ra phu thudc vao muc do vé sinh chué)ng trai, thanh phﬁn thtrc an, diéu kién
moi trudng. tr cac trang trai chian nudi lon. Ngudn nudc tai cac ao hd, kénh
rach xung quanh bi 6 nhiém ning.Tinh trang nay khién nhan dan dia phuong ¢

mot sO noi bét binh, thuong xuyén phan anh gay git.
3.1.3. Két qua diéu tra & nhiém nguon nuéc do chin nudi

Két qua diéu tra phan tich mau nudce thai tai khu vuc ao, hd chtra nude thai &
mot s trang trai chin nudi khu vuc ngoai thanh Hai Phong cho thy ndng do
amoni & muc rat cao (1,577 g/L), photphate (5,373.10° g/L) & mirc kha cao SO
voi QCVN 01-14:2010/BNNPTNT.

3.2. két qua nghién ciru loai bé N va P trong nwéc thai chin nudi
3.2.1. Két qud nghién ciru vé cac yéu té dnh hwéng dén phan ing két tiia

3.2.1.1. Két qua nghién ciru dnh huwong cia cac diéu kién phan img dén viéc loai

bo amoni

Chung toi da tién hanh thi nghiém xir Iy amoni trong nhing diéu kién pH va
ty 1€ mol N:Mg:P khac nhau. Dich lgc dugce phén tich theo quy trinh tai muc
2.2.3.3. Két qua phan tich nghién ctru vé cac yéu td anh hudng dugc thé hién

dudi bang sau:
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Bang 3.1.Két qua phan tich ham lwong NH," trong dich lec

, Ham . Ham
Khoi Thé tich | 1 Nong do |
014 , ¢ tic uon uon
i Tyle luong két % NH,* %
Mau pH dichloc | NH,4 NH,4 H %
N-Ma:P tia MAP sau loc .
-Mg. (ml) | sauloc dau vao
(9) (mg/l)
(mg) (mg)
1 1:099:1| 9 0,2345 78,6 1,0878 | 13,839 21 94,8
2 1:076:1| 9 0,4465 140 4,1446 | 29,604 37,8 89,03
3a [1:0,78:1| 9 0,1323 46,7 1,1225 | 24,036 12,6 91,09
3b 11:0,78:1 | 10 0,1201 46,7 1,21 25,91 12,6 90,39
3c [1:0,78:1 1] 95 0,1288 46,7 1,176 25,18 12,6 90,66

4 1:1:1 9 0,1388 47,2 1,1013 | 23,332 12,6 91,25

3) 1:1:1 9,5 0,1352 47,2 1,124 | 23,813 12,6 91,07

Nhan xét:

- Dua vao bang trén ta théy cac mau 3a, 3b, 3¢ str dung cac hoa chét thir
nghiém 1a NH,CI, MgCl,.6H,0, Na,HPO, c6 cung diéu kién ty 1¢ mol va thé
tich dung dich chi khac nhau diéu kién pH cho thdy nong d6 NH," trong dich loc
& mau 3a (1,123 mg) la nho nhat v&i diéu kién pH = 9, nong d6 NH," trong dich
loc & mau 3b (1,21 mg) voi pH = 10 1a 16n nhat — nhu vay so sanh giita 3 mau

thi mau 3a & pH=9 (91,09%)cho hiéu qua xt I amoni 1a cao nht.

- Ciing dua vao bang trén ta thdy cac mau 4, 5 sir dung cac hoa chat thir
nghiém la NH,CI, MgSO,, KH,PO, cbé cung diéu kién nhu nhau va chi khéc
diéu kién pH, cho thdy mau 4 tai pH = 9 c6 ndng d6 NH," (1,1013 mg) trong
dich loc 12 nhé hon so v6i mau 5 tai pH=10 c¢6 ndng do NH," trong dich loc
(1,124mg) — sir dung cac hoa chat thir nghiém khac nhau khong 1am anh hudng

dén két qua tong hgp MAP hay hiéu qua xir Iy amoni.
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- So sanh ty 16 N : Mg : P giita cac mau 3a va mau 4 co6 diéu kién pH

gidng nhau cho thiy mau 4 (1 :1 :1) c6 nong d6 NH," (1,1013mg) trong dich loc
it hon so voi mau 3a (1:0,78 : 1) c6 ndong d6 NH," (1,1225mg) — chon ty 186 N :

Mg:Plal:1:1dénghién ciru loai bo amoni la tot nhat.

3.2.1.2. Két qud nghién citu dnh huong cia cdc diéu kién phdn img dén

chat lrong dong thai P sau két tia (MAP)

Tiép theo ching t6i da tién hanh phan tich ndng do PO, trong dich loc (

theo quy trinh tai muc 2.2.3.3), két qua phén tich nghién ctru vé céc yéu té anh

huong duoc thé hién dudi bang sau:

Bang 3.2. Két qua phan tich ham lweng PO,> trong dich loc

, Ham . Ham
N i _ luong s .. luong
Mau pH dich loc 3 PO, dich 3 s H%
N Mg : P PO,~ dich PO,” dau
- Mg (ml) loc (mg/L) |
loc (Mg) vao (mg)
1 1:099:1 9 78,6 8,052 102,44 46,5 82,68
2 1:0,76:1 9 140 25,584 182,74 83,7 69,43
3a 1:0,78:1 9 46,7 9,090 194,64 27,9 67,42
3b 1:0,78:1 10 46,7 10,659 228,24 27,9 61,79
4 1:1:1 9 47,2 6,6352 140,57 27,9 78,62
5 1:1:1 9,5 47,2 6,7026 142,00 27,9 78,48
Nhan xét:

- Ta thay gifta cic mau 3a va 3b; mau 4 va 5 déu c6 cung ty 1¢ mol va thé

tich dung dich chi khac nhau & gia tri pH khao sat két qua cho théy tai gia tri

pH=9 ham lugng PO,> trong dich loc 1a thép nhat.
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- Trong tat ca cic mau nghién ctru déu cho thdy nong d6 PO, trong dich
loc nho hon so véi néng do PO,> dau vao. Nhu vay co thé di dén két luan viéc
nghién ctru tong hgp MAP khong lam anh hudng t6i 6 nhiém nguén nudc can

xu ly.
3.2.2. Két qud logi bé N va P trong nwéc thdi chin nudi

3.2.2.1.Két qud logi bé nito
Tién hanh nghién ctru thuc nghiém xir 1y amoni trong diéu kién pH =9 —

9,5, v4i ty 18 N:Mg:P = 1:1:1. Két qua xu ly dat dugc nhu sau:

Bang 3.3. Két qua phén tich ham lweng NH," trong dich loc

] Nong d@o |  Ham
£ 2,y Ham +
Ty 1é Khoi lugng | Thé tich NH,4 lugng
. i , luong .\
Mau pH két tua dich loc . dich loc NH,4
N:Ma:P NH4 dlCh N
-MVIg: (MAP) (9) (ml) (mg/L) | dauvao
loc (mg)
(mg)
6 1:1:1 9 0,2611 61 0,685 11,229 31,52
7 1:1:1 | 95 0,2512 62 0,8516 13,735 31,52
8 1:1:1 9 0,5604 51,9 0,666 12,832 31,52

Nhan xét:

- Dya vao bang trén ciing cho thiy gitta 2 mau 6 va 7 c6 cung diéu kién
gidng nhau chi khac gia tri pH, miu 6 vdi pH=9 cho két qua tao MAP la
0,2611(g) 16n hon mau 7 véi pH=9,5 ¢ két qua tao MAP 1a 0,2512(g). Pong
thoi ndng d6 NH," trong dich loc ctia mau 6 13 0,685(mg) nho hon so voi miu 7

la 0,8516(mg).

- So sanh giita 3 mau cho thiy khdi luong két tia cia mau 8 (0,5604g) 1a
16n nhat— hiéu suit thu MAP tir nuéc thai chan nudi bo sung nude 6t 1a tdt

nhat.
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- Nhu vay tai diéu kién gia tri pH=9 cho két qua nghién ciru tong hop

MAP 14 cao nhat va hiéu qua xir Iy amoni tir nudc thai chin nudi 13 tt nhat.

3.2.2.2.Két qud logi bé photpho
Tiép theo tién hanh phan tich ham lugng PO* trong dich loc thu duoc két

qua nhu sau:

Bang 3.4. Két qua phan tich ham lweng PO, trong dich loc:

Ham .
. Nong do .
Ty 18 The tich luong p0,* trong Ham lugng
x 4 5
Mau pH | dichloc PO,* _ PO,> dau
N:Md: P _ dich loc .
- Mg (ml) trong dich vao (mg)
(mg/L)
loc(mg)
6 1:1:1 9 61 9,8105 160,82 69,793
7 1:1:1 9,5 62 10,65 171,77 69,793
8 1:1:1 9 51,9 6,863 132,23 69,793

Nhan xét:

- Dya vao bang trén ciing cho thiy giita 2 mau 6 va 7 ¢ cung diéu kién ty
1& N:Mg:P giéng nhau, miu 6 vi pH=9 cho két qua tao MAP t6t hon, ham lugng

PO,* trong dung dich sau loc nho hon so véi mau 7 tai pH=9,5.

- So sanh ca 3 mau cho théy mau 8 co néng do POf’trong dich loc la thép

nhat =>hiéu qua téng hgp MAP 1a cao hon so véi mau 7 va 6.

3.2.3. Két qua nghién ciru siv dung nwéc ot cho diéu ché MAP tiv nwéc thai

chan nuoi

Chung t6i tién hanh thir nghiém xir 1y trong diéu kién pH =9 va ty 16 N:Mg:P
= 1:1:1 nhung Mg & diy khong bd sung tir MgCl,, MgSO, nita ma str dung nudc

Ot ciia qua trinh lam muoi. Két qua thu dugc nhu sau:
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Bang 3.5. Két qua phan tich NH," d6i v6i nghién ciru sir dung nuéc 6t cho

diéu ché MAP tir nwée thai chin nuéi

, ‘ Nong d6 | Ham
Khoi , Nong do N
Ty 1é , | Thé tich . NH,4 luong
N ; lugng két NH," trong .
Mau pH dich loc trong NH,4
e tua dich loc .
N:Mg:P MAP) @) (ml) ) dich loc | du vao
g mg
(mg/L) | (mg)
9 1:1:1 9 0,6133 78,6 1,1041 14,047 50,4

Biang 3.6. Két qua phén tich PO,> dbi véi nghién ctu sir dung nudée 6t cho

diéu ché MAP tir nwée thai chin nubi

. . i Néng do N A
Ty 1é The tich Nong do PO trong Nong do
Mau pH | dichloc | PO,*trong o PO,* dau
Mo ich loc
N:Mg:P (ml) dich loc (mg) vao (mg)
(mg/L)
9 1:1:1 9 78,6 9,981 126,98 111,6

Nhan xét: Dya vao cac bang 3.3, 3.4, 3.5, 3.6 cho théy hi¢u qua xu 1y

amoni & mau 8§ vdi ty 1€ mol theo N c6 trong nudce thai tot hon so véi mau 9 cod

ty 1& mol theo Mg trong nudc 6t nhung hiéu qua xir Iy photpho ¢ mau 9 lai tot

hon & mau 8.
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3.3. Két qua diéu ché magie amoni photphat

3.3.1. Két qud xdc dinh cdc dic trung vat ly cia két tiia MAP
3.3.1.1 Két qua phdn tich nhiéu xa tia X (XRD)

JU-HN-SIEMENS DS005 - Mau MgNH4P

800 -
100 -
600 -
50 -
400
300
200 -
100 -

d=4.252
0=4.T33

=001

d=4.785

-3 d5.910
e - Q7

kAl File: Thang-Moitruong-MgNH4PO4-M2 raw - Type: 2Th/Th locked - Star
[®] 15-0762 (*) - Sruvite, syn - NH4MgPO4 6H20 - Y: 14.55 %- d x by: 1.0C

Hinh 3. Pho nhiéu xa tia X ciia miu 6

Pho nhiéu xa tia X (hinh 4) cia mAu ciing thay xuat hién duy nhét cac tinh
thé struvite tong hop, c6 cong thirc tinh thé 1a MgNH,PO,.6H,0. Céc pic xuét
hién voi cudng do kha 16n (gan 400 Cps ¢ 260 = 20,9°). Tuy vay, van thap hon
so mau 9 (800 Cps & 20 = 20,9°) song da lam giam nong d6 amoni, din dén
giam hiéu suat két tua.[12-16]
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JU-HN-SIEMENS DS005 - Mau MgNH4P

oo,

= 1
- U—9. 00U

3.561
d=2.7216
2.3907

d

LA File: Thang-Moitruong-MgNH4PO4-ML.raw - Type: 2Th/Thlocked - Start 5.000 °
=] 15-0762 (*) - Sruvite, syn - NH4AMgPO4-6H20 - Y:30.91 %- d x by: 1.000 - WL: 1

Hinh 4. Phé XRD cua miu 9

Pho nhiéu xa tia X (hinh 4) ctia mau 9 chi thdy xuat hién duy nhat cac tinh
thé struvite tong hop véi cudng do 16n, co cong thire 1a MgNH,PO,.6H,0. Dién
hinh & goc quét 20 = 20,9° cudng do pic dat 800 Cps. Piéu ndy chimg t6 & diéu
kién téng hop (pH=9, ty ¢ mol Mg : N: P =1:1: 1, trinh ty cho chat phan
mg, nhiét d6 phong — 30°C) di wu tién cho hudng tao tinh thé magie amoni
photphat ngdm 6 phan tir nuéc (MgNH4PO,4.6H,0).

3.3.1.2.Két qud chup hién vi dién tir quét (SEM)

7

Hinh 5. Hinh anh MAP chup kinh hién vi dién tir quét (SEM), mdu 6
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Mau chtra ion amoni dugc tién hanh tong hogp MAP nhu di trinh bay trén
muc 2.2.3.1. Két taa thu dugc sau qua trinh phan tng duoc dua chup kinh hién
vi dién tir quét va ghi pho nhiéu xa tia X dé xem xét hinh thai, kich thudc cia
san pham va thanh phan pha tinh thé ciing nhu mutc d6 tinh thé hoa cua san

pham. Két qua chup anh SEM duoc thé hién trén hinh 5.

Anh SEM ctia mau 6 cho thay két tua 1a mot hdn hop cac tinh thé mau tring
c6 bé mit 16n, tho, dang hinh dng thon dai va ling tru ngin, khong dong déu.
Kich thudc tinh thé ¢ khoang 10 — 30 um. Theo Abbona va Boistelle [11],
Durant et al. [13] c4c mirc qua bdo hoa Mg®* va NH," & pH > 8 da thuc ddy su
hinh thanh céc tinh thé song huéng va ba chiéu ddi xtmg, nhung khi d6 bdo hoa
giam xudng s& dan dén su chuyén dang hinh 6ng sang thon dai nhiéu hon. Quan
sat anh SEM thr?iy o mat do cac tinh thé thon dai cao hon c6 1& do sau qua trinh

hinh thanh tinh thé d4 khong loc ngay két tua [12].

Nghién ctru tién hanh tong hop MAP tir nudc thai chin nudi bo sung magie
tir nude 6t theo cach da néu & trén. Két tia ciia phan ung dugc danh gia vat 1y

bang kinh hién vi dién tir quét (SEM) va phuong phap nhiéu xa tia X dé xéac

dinh su c6 mdt ciia khoang Struvite.

Hinh 6 . Hinh danh xdc dinh bang kinh hién vi dién tir quét (SEM) ciia mau 9

Két qua trén anh SEM cho thiy MAP tong hop tir nudc thai chin nudi bo
sung magie tir nudc 6t co hinh thai dep va giong MAP trong ty nhién (xem hinh
6). Cac tinh thé hinh thoi mau tring vun, khong dong déu, kich thudc khoang 1-
5 x 20pum. Phong dai 16n hon s& thdy bé mat cua tinh thé rat phat trién. Cac hat
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tinh thé véi kich thudc rat nho, nho hon 1 pm nhu trong hinh 5. bén canh. Céc

hat chong xép 1én nhau, mau tring trong.
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Hinh 7. Anh SEM mau 9 phéng dai

3.3.2. Két qua xdc dinh thanh phan héa hoc ciia MAP va hiéu qua loai bé

amoni

Phan két taa sau phan ung duoc loc va tién hanh phan tich hoa hoc dé xac
dinh thanh phén Mg, N, P. Qua trinh phan tich dugc thuc hién theo quy trinh da
néu tai muc 2.2.3.3 b . Dudi day 1a két qua phén tich cac mau 6, 7, 8, 9. Ham
luong % cac cdu tir co trong mau duoc tinh bang cong thirc: % H; = m;.100/a
(%); trong d6 H 1a ham lugng % cua cau tir j, m luong cdu tr j (mg) va a la

luong két tha (a = 1g).

Két qua phan tich va tinh toan thanh phan hoa hoc cua két tia duoc trinh bay

trong bang dudi day:
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Bang 3.7. Két qua phan tich thanh phan héa hoc ciia két tia

, .| PT duong chuén P-
PT duong chuan N- NH, 3 )
PO, y=41,97x + Magie
y=0,961x+0,02
0,016
(mg/L) o | w | ™ | ™
X (m m m
: ’ (mg/ml) : EDTA Mg)
Mau 6 0,155 0,0176 0,644 0,09351 0,3 0,09
%KT 1,756 9,35 9
. 0,156 0,01768 0,566 0,0819 0,25 0,075
Mau 7
1,768 8,19 7,5
Mau 8 0,154 0,0174 0,562 0,0813 0,025 0,075
%KT 1,74 8,13 7,5
Mau 9 0,157 0,0178 0,702 0,1021 0,3 0,09
%KT 1,785 10,21 9
MAP
) 57 12,6 9,9
chuan
MAP
4,9 16 8,6
[18]
MAP
11,8 16,2 16,3
[12]

Két qua trén bang 1 cho thdy ca bon mau két tua di tong hop duoc trong déu
c6 thanh phan hoa hoc gan gidng voi cu tao chuin cia MAP (Struvite). Ham
luong N trong két tia mau 9 cao nhat so v6i 4 mau tién gan dén véi gia tri N cua
MAP chuan. Diéu nay ciing phu hop rat nhiéu nghién ctru 1a ham luong N tang
thuong ty 16 thuan voi kha nang thu héi, pH va ty 16 mol cac cu tir tham gia tao

két tua [16-18]. Cong thirc phan tir ciia ¢4 4 san pham déu 1a MgNH,PO,.6H,0.
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3.3.3.Két qud tinh toan hiéu sudt thu MAP
Hiéu suat thu hdi amoni , photpho hay kha ning giam thiéu su phat thai
amoni, photpho vao méi truong nhd qua trinh tao MAP dugc tinh theo cong

thuec:

% A = (C, — C¢ )/ C ; trong d6 C, 12 ndng do ban dau cac ciu tir (N-NH,"
hoac P—PO43') va C. la néng dd con lai trong pha nudce sau loc két tia, A — hiéu

suat thu hoi.

Nhin chung nuéc thai chin nudi 1 nudce thai chtra ion amoni, photpho c6 thé
st dung thé thu phan bon cham véi hiéu suit cao (> 90%) trong diéu kién nhiét
do thuong, pH xung quanh 9 va ty 1€ mol Mg : N : P dao dong quanh gid tri 1 : 1
: 1. Pay 1a mot trong nhiing giai phap san xuat sach hon c6 tinh kha thi cao va

¢ y nghia thyc tién lén.

Bang trinh bay két qua phan tich ndng do amoni va photphat trong dich loc
(Str dung cac phuong trinh dudng chuin cho amoni va photphat nhu trén bang
1)

Bang 3.8. Két qua tinh toan hiéu suit thu MAP

Ty 18 Amoni Photpho
Mau NERY T pH Nong 9 A (%) thu Nong d9 A (%) thu
LR con lai N con lai ..
P (ma/L) hoi (ma/L) hoi
6 1:1:1 9 0,685 97,82 9,8105 85,94
7 1:1:1 9,5 0,8516 97,29 10,65 84,73
8 1:1:1 9 0,666 97,88 6,863 90,16
9 1:1:1 9 1,1041 97,81 9,981 90,06
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Nhan xét:

- Dya vao s liéu tir cac bang trén cho théy hiéu suét loai bo amoni va
photpho bang phuong phap tao két tia MAP tir nudc thai bo sung nudc 6t cao

hon so v&i sir dung hoan toan bang hoa chat.

- So sanh mau 8 va 9 & cung diéu kién pH, ty 1&6 mol nhung mau 8 véi ty
1é mol theo NH,4* cho hiéu suét loai bo NH," tét hon so véi mau 9 ¢6 ty 1€ mol

phan tmg theo Mg ¢6 trong nude 6t.
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Chuong 4. KET LUAN VA KIEN NGHI

Két luén:

Sau qua trinh nghién, khao sat kha nang thu phan bon cham MAP tir nudc thai

chan nuoi va nudc ot, toi xin rat ra mot so két luan sau:

v' Qua trinh loai bé dong thoi cac ion amoni va photpho dat hidu qua tot

nhét tai gia tri pH=9 v6i ty 16 mol Mg®* : NH," : PO, 1a1:1: 1.

v Tir két qua nghién ciru ¢6 thé két luan day 1a phuong phap c6 thé sir dung
dé xtr 1y s6 luong 16n nude thai tir cic nganh céng nghiép khac nhau c6

chtra ham luong N, P 16n.

v' Két tiia thu duoc 1a mot san pham hitu ich, séi Struvite — MAP hop chét
ndy duoc str dung lam phan bon véi wu diém tan cham nén giup cung cap

dudng chat cho cay trong mot cach lién tuc va déu din.
Kién nghi:

Trong qua trinh thuc hién dé tai, do thoi gian va diéu kién thi nghiém c6 han,
chua thuc hién hét nhimg phan can lam, chung t6i dua ra mot s6 huéng nghién

ctru tiép theo nhu sau :

v" Tiép tuc nghién ciru sdu hon vé cac diéu kién dé thuc hién phan uing tao

két thia MAP (ty 16 mol N: Mg : P, cac gia tri pH...).

v/ Nghién ctru mé rong cac yéu té anh huong khac nhu nhiét do, thoi gian

phan g 1én bong tao két tia MAP ...
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Truwong Dai hoc Dan Lap Hai Phong Khod ludn tot nghiép
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Truwong Dai hoc Dan Lap Hai Phong Khod ludn tot nghiép
Phu luc

Phan tich -NH,":
Nguyén tic:

Phan tng ctia amoni va hypochlorite vdi sy ¢6 mat cta xtic tac thymol tao
thanh hop chit indothymol mau xanh dam. Po ¢ budc song 694.0nm. Gidi han
phat hién tir 0,2 — 1 mg/L N- NH,".

Chuan bi thudc thir:

— NH,": can 0,03891 g NH,CI dinh mtc thanh 100 ml nudc cat 2 lan thu
dugc dung dich gbe 0,1 g/L. Bao quan trong ti lanh.

— Dung dich lam viéc: ldy 10ml pha loang 10 lan vao binh dinh mic

100mL.
Dung dich Natri nitro prusside
— Hoatan 1 g Natri nitro prusside trong 50 mL nudc cat ta dugc dd 2%

— Léiy 40 mL dung dich trén cho vao binh dinh mtc 50 mL va diung nudc

cat dinh mirc toi vach
Hon hop dém oxy héa

— Hoatan 4,8 g Na,CO; + 4,032 g NaHCO;3; + 4 mL dd NaOCI 5% vao binh

dinh mtc 100 mL. Dung nuéc cat dinh muc téi vach.
Thuéc thir Thymol

— Can 6g Thymol + 22 g NaOH hoa tan bang nudc cat trong binh dinh mirc
100 mL. Binh murc té1 vach.

Cach tién hanh:
- Hat V ml mau
- Dinh mirc 1€n Sml
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Truong Dai hoc Déin Lap Hai Phong

Khod ludn tot nghiép

- Thém 1 giot dung dich Natri nitroprusside — lac déu, chd 1 phit

- Thém 1 giot dung dich dém oxy hoa

- Thém 2 giot dung dich Thymol

— lac déu

— lac déu,

- Dung dich néu c¢6 amoni sé chuyén sang mau xanh

- Dé yén 3 phut rdi dem do quang & budc séng 690nm

Bang 1: Cac diém twong ing véi cac nong dd (1ap dwong chuin) cia NH,"

V dung dich
chuin

Img/I(ml)

0,5

Nong d6
(mg NH,*/1)

0.1

0.2

0.4

0.6

0.8

1.0

Do quang
(Abs)

0.154

0.206

0.397

0.61

0.782

0.951

Phuong trinh duong chuan ctia NH,":

C(mgN/L)

D6 quang (Abs)

i

=0,961x+0,020

R?=0,997

== Dy quang (Abs)

—Linear (b& quang

(Abs))

0,5

Abs
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Truong Dai hoc Déin Lap Hai Phong

Phan tich PO,*

- Can 0,4393 g KH,PO,4 dinh mtrc 1én 1L duogc néng do 0,1mg P/ml.

- Phaloang 10 lan

- Hat 1an luot tir 1-5 ml cho vao binh dinh mirc 25 ml

Khod ludn tot nghiép

- Hat Vml + 1ml amoni molipdap 2,5% + 1ml axit ascorbic 1% ( 1g/100ml)

- Dinh mirc 1én ¥ binh

- DPun dén sui bot va c6 mau xanh

- Pun xong méi dinh murc dé nguodi dem do quang & bude soéng 829 nm.

Bang 2: Cac diém twong ng v6i cac nong dd (I1ap dwong chuin) cia

PO,*
Nong d6 PO,>
0 0.01 0.02 | 0.025 | 0.03 | 0.04 | 0.05
(mgP/ml)
Do quang
0 0.429 | 0.865 | 1.082 | 1.289 | 1.716 | 2.081
Abs
Phuong trinh duong chuan PO, :
2,5
y=41,97x+0,017
2 RZ = O!O(]O
S 15
g—- 1 / ¢—Seriesl
/ —— Linear (Seriesl1)
0,5
0 / . . .
0 0,02 0,04 0,06
Abs
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