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Khéa Ludn Tét Nghiép_Nganh Ky Thuat Méi Trwdng

MO PAU
Viét Nam la mot nudc dang phat trién, sy phat trién kinh té xa hoi 1a vain
dé quan trong va dugc wu tién hang dau, nhat 13 ngdy nay trong qua trinh toan
cau hoa dang dién ra manh mé. Viét Nam ngdy cang tham gia nhiéu t6 chirc va
tao tiéng vang trén truong qudc té. DAy 1a nhimg van hoi tién dé phat trién kinh
té x4 hoi nhung ciing khong kém phan khé khan va thir thach. Mot trong nhiing
thir thach d6 1a nhitng van dé vé méi truong.

Cung voi su phét trién kinh té xa hoi 1a nhitng van dé moi trudng hét st
quan trong, d6 1a 6 nhiém ngudn nudc, khong khi, dat ... gay anh huong truc
tiép dén doi séng va sirc khoe con ngudi.

Do d6 van dé dat ra 1a 1am sao vira phat trién kinh té xa hoi nhung van
dam bao dugc moi truong thuc hién muc tiéu phat trién bén ving.

Qua trinh phat trién chin nudi gia sic gia cAm va lam mudi déng vai tro hét
stc quan trong nhung xét trén phuong dién moi truong, nganh chan nudi va lam
mudi ciing 12 mot trong nhitng nganh gay 6 nhiém moi trudng dic biét 1a moi
truong nudc.

Vi vay nghién ctru xtr Iy nudc thai trong chin nudi c6 nong d6 amoni cao
bang magie trong nudc Ot két tia tao phan bon MAP 13 viéc lam can thiét gin

lién viéc phat trién kinh té€ véi bao vé moi truong.
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CHUONG I. TONG QUAN

1.1 Ngudn goc va hién trang 6 nhiém amoni trong nuéc O viét nam

1.1.1.S0 lwge vé amoni

Amoni bao gdm c6 2 dang: khong ion hod (NH3) va ion hoa (NH4). amoni
c6 mit trong mdi truong c6 ngudn gde tir cac qua trinh chuyén hoa, nong nghiép,
cong nghiép. Luong amoni tu nhién & trong nude bé mit va nude ngdm thuong
thap hon 0,2mg/lit. Cac ngudén nudc hiém khi co thé co6 nong do6 amoni 1én dén
3mg/lit.

Viéc chian nudi gia siic quy mé 16n c6 thé lam gia ting luong amoni trong
nuéc mit. Sy nhim ban amoni c6 thé ting 1én do cac doan ndi dng bang vira
ximang. Amoni trong nudc 12 mot chat 6 nhiém do chét thai dong vat, nudc cong
va kha nang nhiém khuan. Khi ham luong amoni trong nudc an udng cao hon
tiéu chuén cho phép ching té nguén nude di bi 6 nhiém boi chét thai dong vat,
nudc céng va ¢6 kha nang xuat hién céc loai vi khuan, ké ca vi khuan gay bénh.
Luong amoni trong mdi truong so voi su tong hop bén trong co thé 1a khong
dang ké. Tac hai ciia né chi xuat hién khi tiép xtic voi lidu lugng khoang trén
200mg/kg thé trong.

Véi nhitng 1y do trén day, amoni dugc xép vao nhom cac chi tiéu cam quan.
Khi amoni trong nudc dn udéng vuot qué tiéu chuan cho phép thi chua anh hudng
1am t&i ste khoé nhung d6 1a dau hiéu cho thay ngudén nudc bi 6 nhiém boi chat
thai c6 ngudn gdc dong vat va c6 thé chira cac vi khuan giy bénh.[10]

1.1.2. Nguén goc gy 6 nhiém amoni trong tu nhién
Nito tir dat, nude, khong khi vao cac co thé sinh vat qua nhiéu dang bién ddi

sinh hoc, hoa hoc phirc tap rdi lai quay tré vé dat, nude, khong khi tao thanh mot

vong khép kin goi 1a chu trinh nito.
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Trong ty nhién amoni ton tai mot lvong nho trong khi quyén do thuong xuyén
hop chit nay duoc tao ra tir cac qua trinh phan huy cac vat liéu hitu co ¢6 ngudn
gbc dong, thuc vat. ngoai ra Trong nudc mua, nude bién ngudi ta ciing phat hién
thay c6 NH; va cac cac mubi amoni.

Hoat dong cua nai lira cling 14 ngudn sinh ra mudi amoni (nhw amoni clorua
NH,4CI va amoni sunfat (NH,4),SO,). Tai mot sb vung khoang chtra sdéda, nguoi
ta ciing thdy c6 cac tinh thé amoni bicacbonat NH,;HCO;. Cac hoat dong sinh
hoa hang ngay ctia nguoi va dong vat ciing 1a ngudn sinh ra NH;.

1.1.3. Nguon gbc giy 6 nhiém do con nguoi

Ngudn 6 nhiém nito trong nudc bé mat co thé tir nhiéu ngudn khac nhau
do con nguoi tao ra nhu: sinh hoat, d6 thi, cong nghi¢p, néng nghiép, giao thdng

van tai thuy,...

Nudc thai sinh hoat: 1a nudc thai tir cac khu dan cu, cac co sé hoat dong

thuong mai xa hoi nhu cong so, truong hoc...

Trong nudc thai sinh hoat thuong chira nhiéu tap chat dudi dang protein,
cacbonhidrat, lipid, cac chét ban tir nguoi, dong vat, thuc vat, cac loai rac, giéy,
g5, cac chit hoat dong bé mat,...Ngoai ra con co cac loai vi khuan nhu: tring
giun, virut, vi trung, siéu vi trung.

Trong nudc thai sinh hoat cling ¢c6 chira mgt ham lugng nito nhét dinh.
Viéc nude thai sinh hoat khong duoc xir 1y chay vao hé théng cac con song trong
thanh phé ciling 1a mot trong cac ngudn gbc gay 6 nhiém nuéc.[2]

Nudc thai d6 thi: 1a nudc thai trong hé théng thoat nudc ciia mot thanh
phd, mot khu do thi.

Trong nudc thai do thi, ngoai nudc thai sinh hoat con cé thé c6 nudce thai

cua mdt sO co s& sadn xuat cong nghi€p, nudc thai cua cac bénh vién, tram y té
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(loai nudce thai nay can duoc xtr ly dac biét vi ngoai cac tap chét thong thuong no
con chtra nhiéu loai vi trung, virut gy bénh hét stc nguy hiém dbi voi con
nguoi).

Nudc thai cong nghiép: 1a nudc thai tir cac nha may, xi nghiép san xuat
hodc tir cac co sd san xudt tiéu thu cong nghiép dang hoat dong.

Céc tap chit trong nudc thai cong nghiép rat da dang, phuc tap tuy thudc
vao dic thu cia san xuit nhu nguyén liéu st dung, cac qui trinh san Xuét, cac
bién phap k¥ thuat dugc ap dung...Thuong cac tap chat chinh 1a tir cac nguyén
liéu duoc san xudt va tir cac chat duoc hinh thanh trong cic cong doan san xuat

khi thuc hién cac bién phap ky thuat khac nhau.

Cac nganh cong nghiép sir dung nitrat trong san xuat 13 nguén cha yéu giy
6 nhidém ngudn nudc. Nitrat duoc thai qua nudc thai hoic rac thai. Trong hé
thong dng khoi ciia cic nha may nay con chira nhiéu oxit nito thai vao khi quyén,
gap mua va mot $6 qua trinh bién d6i hoa hoc khac, ching roi Xuéng dat dudi

dang HNOj3, HNO,. Do d6 ham lugng cua cac ion nay trong nudc tang 1én.

Nudc thai nong nghiép: 1a loai nudc thai trong qué trinh san xuat nong

nghiép.

Tap chat chu yéu c6 trong nuéc thai nong nghiép 1a cac loai phan bén vo
co, hitu co, cac hoa chit, thudc bao vé thuc vat, cac chét kich thich sinh trudng
du thtra hoac bi rira tréi. Ham lugng céc tap chét phu thudc vao ché do canh tac,

mua vu san xuat.

Nong nghiép hién dai 1a ngudn gy 6 nhiém lén cho nudc. Viée sir dung
phan bén hoa hoc chira nito véi s6 lugng 16n, thanh phan khong hop 1y, st dung
bura bai thudc trir sdu, diét co,...thong qua qué trinh rta troi, tham, loc, lugng

nitrat hoa, amoni trong nudc bé mat va nudc ngam ngay cang 16n.
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Nudc thai do giao thong van tai thuy: Nudc trén cac dong song, ho, bién
c6 thé bi 6 nhiém do cac phuong tién tau, thuyén trén song, bién thai ra, cic tau
chd dau, hoa chat bi ro ri lam anh hudong dén moi truong nudc, lam chét cac loai

dong, thuc vat séng trong moi truong song, bién.
1.2 .Pjc tinh ciia cic hop chit nito doi véi con nguwdi va hé sinh thai

Nito 13 mét trong nhitng nguyén t6 chinh khong thé thiéu trong cac hop chat hiru
co phurc tap cua vi sinh vat nhu: protein, axit nucleic, chit mau,... Thuc vat téng
hop protein tir nito dudi dang amoni va nitrat. Con nguoi va dong vat 1y ngudn
cung cép protein tur thyc vat va dong vat. Qua trinh téng hop protein dugc thuc
hién nho hé thong cac enzim ma enzim lai chinh 13 cac protein. Protein 13 thanh

phén chinh tao nén té bao song.

Thé nhung trong hé sinh théi, nito ton tai & nhiéu dang khac nhau nhu:
NH; (NH;), NO3, NO3,..., va néu tit ca cac ion nay ton tai trén gidi han cho

phép thi s& gdy anh hudng dén con ngudi va hé sinh thai.

Nhu chung ta da biét, NH; tu do c6 doc tinh ddi véi con nguoi va dong

vat, vi NH; phan tng véi clo tao ra chét co thé gay ung thu 1a cloamin.

Trong nudc ton tai can bang: NH; + H,0 = NHF + OH™ (1.1) va c6
thé c6 su chuyén hoa NH} sang NO3, NO3. Céc ion nay 1a tic nhan gay doc ddi
véi con nguoi, dac biét l1a voi tré em. Boi vi, NO; oxi hoa ion Fe** cua
hemoglobin tao ra methemoglobin 1a chat khong c6 kha nang két hop va van
chuyén oxi tdi cac té bao. Pay 1a mot trong nhiing nguyén nhan giy ra cac bénh
vé mau cho tré em. Ngoai ra, nitrit con c6 kha niang két hop véi cac amin, amit
va cac hop chat chira nito khac tao ra nitrosamin, mot nhém carcinogen la tac

nhan c6 kha nang gy ung thu, de doa su séng ciia con ngudi .[3,4]
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Vi viy, trong cac nguon nudc thai bi nhiém amoni qué cao can phai xu ly dé

dam bao an toan cho ngudi va hé sinh thai.
1.3.Mét s6 tinh chét co ban ciia ammoniac
1.3.1 Tinh chit vat Iy
Amoniac c6 cong thirc phan tir la NH3. Phan tir luong NH; la 17,0306g/mol.

O diéu kién thuong, NH; khan 1a mot chét khi khong mau, nhe bang nira khong
khi (ty trong so véi khong khi bang 0,596 ¢ 0°c), c6 mui sdc dic trung.

Amoniac khan tao “khéi” trong khong khi am. Amoniac hoa tan manh trong
nudce tao thanh dung dich nudc cia NH; (hay con goi 1a amoni hydroxit do trong
dung dich nudc cia ammoniac c6 tao thanh NH; OH). O 0°C, NH; ¢6 do hoa tan
cuc dai la 89,9¢g trong 100 ml nudc. Dung dich nuéc cia NH; (con co tén la “

nude dai quy”) kha bén nhung bi loai gan hét NH; khi dun téi si.

Néng do ctia amoni hydroxit cé thé duogc xac dinh bﬁng ty trong ké hodc Bomé
ké.

O ap suat khi quyén, NH; hoa 1ong tai -33,34°C (239,81°K), c6 trong luong
riéng 682 g/lit tai 4°C, hoa ran tai -77,73° C (195,92°K), vi vay & nhiét do thuong

ngudi ta phai lwu trir NH; 1ong dudi ap suét cao (khoang trén 10 atm tai 25,7°C).

Do NH; 16ng ¢ entalpy (nhiét bay hoi) AH thay doi 16n (23,35kJ/mol) nén chat
nay duoc dung lam moi chat 1am lanh.NH; 1ong 1a mot dung mdi hoa tan tét
nhiéu chat va 1a mot trong nhitng dung mdi ion héa khong nuéc quan trong nhat.
N6 c6 thé hoa tan cac kim loai kiém, kiém tho va mot sd kim loai dat hiém dé tao

ra cac dung dich kim loai (c6 mau), dan di¢n va c6 chira cac electron solvat hoa.

NH; 16ng 1a mot dung mdi ion héa nhung yéu hon nudc. N6 c6 thé hoa tan va

phan li nhiéu hop chat c6 lién két ion dién hinh nhu cidc mudi nitrat, nitrit,
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Xyanua, V.V ... ciia kim loai kiém va amoni. Trong NH; 1ong, cac mudi amoni tan
déu co tinh axit. So voi trong mdi trudng nuéc, thé oxyhoda khir ciia nhiéu hé

trong NH3 16ng déu chuyén sang duong hon.
1.3.2. Tinh chit héa hoc
Phan tir NH; ¢6 céu triic kim tu thap tam giac (trigonal pyramid).

Dua vao mét sd tinh chit hoa hoc dic trung ctia ion NH; nhu: cin br?mg
phan ly ctia cac mudi amoni, kha ning tao phirc it tan, kha ning tao két tua,., dé

tach loai amoni trong nudc thai:

- lon NHj ton tai trong nudc chu yéu do sy phan ly ctia cdc mudi amoni

va sy hoa tan NHs. Trong nudc ton tai cin bang sau:
NH; + H,O0 = NHj + OH™ (1.2)

Duya vao phan Gmg ndy ngudi ta c6 thé chuyén hoa NH; trong nudc thanh
NH; bang cach kiém héa méi truong nudc dé lam cho can bang chuyén dich vé

bén trai. NH; tao thanh dugc tach ra bang phuong phéap co hoc nhu thdi khi.

lon NH; c6 kha ning tao phirc it tan v&i ion Mg® va P02~ trong mdi

truong ammoniac:
Mg?* + NHj + PO}~ = MgNH,PO, ! tring (1.3)
va tao két tia amoniphotphomolipdat trong méi trudng axit:
3NHf + PO;™ + 12Mo05~ + 24H* = (NH,)3[PMo,,04,] + 12H,0 (1.4)
Phan tmg nay duoc dung dé nhan biét ion PO3~ trong nudc.

Ngoai ra, ion NH} ciing c6 thé bi oxi hoa bai cac tic nhan oxi hoa nhu:
clo, ozon,...tao thanh N,, NO5, NO3. Dya vio tinh chat nay, trong qu4 trinh xur 1y

amoni trong nudc thai nguoi ta thuong tién hanh cac phan tmg hoa hoc dé loai
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b6 hoan toan NH} hodc chuyén NH} thanh NO3, bang cac tac nhan oxi hoa nhu:
clo, ozon,..., hoac béng cac phan tng sinh hoc nhod cac vi sinh vat dac chung nhu

anammaox.
1.4.  Qua trinh chuyén héa nito
1.4.1.Qua trinh amoni héa sinh hoc

Qua trinh chuyén hoéa nito trong nude thai thuong bat dau bang su thuy
phan, oxi héa va phan hay nito hitu co bao gdm: cac hop chit di vong, protein,
peptit, axit amin, ure,...

Duéi tac dung cua enzim ureaza, ure va cac hop chit tuong tu ure bi thuy

phan tao thanh ammoniac va mudi amonibicacbonat. Phan trng nay c6 thé mo ta

bang phuong trinh sau:
CO(NH,), + 2H,0 €28, NH," + HCO; + NH; (1.5)

Su chuyén hoéa nito hitu co thanh amoni dugc thuc hién nho cac nho céac

loai vi khuén, xa khuén va ndm mdc.
N-hiru co (axit nucleic, protein, peptit, amino axit) » NHj (1.6)

Amoni tao thanh dugc cac loai vi khuan st dung 1am nguén dinh dudng
nito déng hoa dé xay dung té bao méi. Tao va cac thyc vat thuy sinh khac ciing

ding amoni cing v&i CO, va P dé quang hop [1, 8, 9].
1.4.2.Qua trinh nitrat héa sinh hoc

Nitrat hoa amoni la mot qué trinh gém hai giai doan. PAu tién, amoni bi
oxi héa thanh thanh nitrit nhd vi khuan Nitrosomonas, 14 vi khuan hinh cau hogc
hinh bau duc, gram (-), khong sinh bao tir. Sau dé nitrit bj oxi hoéa thanh nitrat
nho vi khuan Nitrobacter, 14 truc khuan gram (-) khong sinh bao tir. Qua trinh

nay duoc mo ta theo hai phuong trinh sau [3, 7, 8]:
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ONH," + 30, Nitrosomonas_ 2NO, +4H" +2H,0+Q (L.7)

2NO, +0, Nitrobacter INO; +Q  (L.8)
Phuong trinh tong:
NH," +20, — NO; +2H" +H,0  (1.9)

Trong qua trinh nitrat hoa, oxi déng vai tro 14 chat nhan dién tr va chi
nhan dién tr ma Nitrosomonas va Nitrobacter c6 thé st dung. Do d6, moi

treong hiéu khi 1a diéu kién can thiét cho qua trinh nitrat hoa.

Qua trinh nitrat hoa 1a qua trinh giai phong nang lugng, Nitrosomonas va
Nitrobacter sir dung ning lugng nay dé duy tri va phat trién sinh khéi (cac té bao
vi khuan). Cac té bao vi khuan nay c6 thé biéu dién gan ding bang cong thirc
héa hoc CsH;O,N. Phan tng tong hop sinh khoi nhd Nitrosomonas va

Nitrobacter duoc thuc hién nhu sau [6]:
NH; + HCO3 + 4C0, + H,0 - CsH,0,N + 50, (1.10)

Nhu viy, cic té bao vi khuan duoc tao nén hoan toan tir cac hop chat vo
co. Ngoai ra can c6 thém mot luong nho cac chét chat dinh dudng vi lugng nhu
P, S, Fe cho qué trinh téng hop nhung khong lam thay doi phan tmg (1.10).
Ning luong ban dau cho phan tng téng hop nay khoi phat thu duoc tir phan tng
oxi héa NH; va NO; (phuong trinh (1.7) va (1.8). Do d6 cic phan tng oxi hoa
NH; va NO; thuong xay ra dong thoi.

Vi ndng lugng giai phong tir phan tmg oxi hda 1 mol NH} hodc NO3 it
hon niang luong can thiét dé tao thanh 1 mol céc té bao vi khuan, nén cac phuong
trinh (1.7), (1.8) va (1.10) phai duoc can bang lai dé dat dugc hiéu suit chuyén
d6i nang luong tic 1a ning luong can st dung bang ning lugng tao thanh. Vi

vdy, qua trinh nitrat hoa sinh hoc c6 thé biéu dién bang phuong trinh tong sau.
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NH; + 1,830, + 1,98HCO3
— 0,021CsH,0,N + 0,98NO3 + 1,041H,0 (1.11)

Phuong trinh nay duoc st dung dé danh gia ba thong sb quan trong trong
qué trinh nitrat héa: nhu cau oxi, d6 kiém can st dung va su tao thanh sinh khoi

c6 kha nang nitrat hoa.
1.4.3.Denitrat hoa

Denitrat hoa 1a qua trinh khir NO3 hodc NO3 thanh san pham cubi cing 13
khi N, nho céac vi sinh vat ky khi. Cac vi sinh vat thyc hién qua trinh nay phan b
rong rii trong mdi truong. Trong sb cac vi sinh vét thyc hién qua trinh denitrat
hoa cé Thiobacillus, Hydrogenomnas thuéc nhém tu dudng va Pseudomonas,

Micrococcus thudc nhom di dudng.

Dé qua trinh denitrat hoa dat hiéu suat cao can phai b xung cac hop chat
hitu co dé phan hily sinh hoc 1am ngudn cacbon. Hién nay, ngudi ta thuong sir
dung metanol, etanol, dudng, dam,... Qua trinh phan Grng xdy ra nhu sau:

3NO3 + CH;0H - 3NO; + CO, + 2H,0 (1.12)
2NO; + CH3;0H - N, + CO, + H,0+ 20H™ (1.13)
T6ng hop hai qua trinh:

3NO3 + 5CH;0H — 3N, + 5C0, + 7H,0 + 60H~ (1.14)

Néu trong nudc c6 oxi hoa tan s& lam giam hiéu suat cua quéa trinh
denitrat hoa, do cac vi khuan s& sir dung O, thay cho NO3 hodc NO; nhu chét
nhan dién tir tir phan Gng khir dé tao ning luong. Do d6 phai loai bo oxi hoa tan
truée khi thuc hién qué trinh denitrat héa bang cach bd sung thém mot luong

metanol vao nudc.

Nguyén Vin Thai — MT1301 Page 10



Khoa Luan Tét Nghiép_Nganh K§ Thuat Moéi Truong

1.4.4 Phwong phap anammox

Anammox (Anaerobic ammonium oxidation) la qué trinh oxi héa amoni
yém khi, trong d6 amoni va nitrit dugc oxi hoa mdt cach truc tiép thanh khi N,
dudi diéu kién yém khi, vi amoni 1a chat cho dién tir con nitrit 1a chat nhan

dién tir dé tao thanh khi N,.

San pham chinh ciia qua trinh Anammox 1a N,, tuy nhién khoang 10%
nito  dua vao (amoni va nitrit) duoc chuyén thanh nitrat. Phuong trinh hé sé ty

lugng cua qua trinh Anammox dugc dua ra nhu sau:

NH; + 1,3NO; + 0,066HCO; + 0,13H* — 1,02N, + 0,26NO; +
0,066CH,00 5Ny 15 + 2,03H,0  (1.15)

Pay 1a mot phuwong phap c6 hiéu qua va kinh té hon so voi qua trinh loai
b6 amoni thong thudng tir trong nudce thai co chira nhiéu amoni. Uu diém cua
phuong phéap nay so véi phuong phap nitrat héa va denitrat héa 1a nhu cau vé

oxi it hon va khong can nguon cacbon hiru co tir bén ngoai.

Con duong trao d6i chat cho Anammox duoc chi ra trén hinh 1, amoni bi
oxi hoa thong qua hop chat hydroxyl amin thanh hop chit hydrazin. Puong
luong khir nhan dugce tir NoH, sau do khir nitrit thanh NH,OH va khi N,. Su tao
thanh nitrat c¢6 thé kich thich cho su phat trién sinh khéi.
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Hinh 1.1. Co ché sinh ho4 gia thiét cta phan (mg Anammox

1.5.Cac phuwong phap héa hoc xir ly amoni
1.5.1.Phwong phép Clo héa nwéc dén diém dot bién

Hién nay, trén thé gidi da nghién ciru rat k§ vé bién phap clo héa t&i diém
nhay dé xtr Iy amoni trong nudc thai. Bén canh dé ciing co rat nhiéu nghién ctru
dé cap dén viéc xtr Iy amoni bang phan tmg ozon hoa c6 xuc tac, tuy nhién vé
mit nguyén 1y hai phuong phap nay gan gidng nhau.

Nguyén Iy cta phuong phap clo hoa [6]:

Khi clo hoa tan trong nuéc thuy phan nhanh theo phuong trinh:

Clygong) + H,0 = HOCl+ H* + CI~  (L.16)

HOCl = H* + 0OCI~ (1.17)
Axit hypocloro (HOC) 14 axit yéu, nhanh on dinh trang thai can bang véi
ion hypoclorit (OCI"). Téng clo chtra trong HOCI, OCI" va Clyggng duge goi 1a

“clo tu do”.
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Khi amoni hoa tan trong nudc nd ton tai chu yéu & cac dang sau: NHj,
NH}, va NH,OH tuy theo pH ctia méi truong. Tuy nhién ham lwong NH,OH rat

nho nén tong nito coi nhu chi chtra trong hai dang: NH; va NH} .
Amoniac long phan tmg v6i axit hypocloro tao ra monocloamin:
NH3@eng) + HOCl - NH,CI + H,0 (1.18)
Bén canh d6 con xdy ra cac phan tng sau:
NH,Cl + HOCI - NHCI, + H,0  (1.19)
NHCI, + HOCI — NCI; + H,0 (1.20)

Cac phan ung ndy chimg t6 rang hai dang dicloamin (NHCl,) va
tricloamin (NCl3) s& kho tao thanh trong méi truong kiém, vi & d6 dang OCI” ctia

clo tu do chiém uu thé.

Dicloamin lai 14 chia khéa dé phat trién phan ung oxi hoa khir clo-nito

amoni:
NHCl, + H,0 = NOH + 2H* + 2CI~ (1.21)

Gbc NOH c¢6 thé phan tng véi monocloamin va dicloamin giai phong khi N
NOH + NH,Cl - N, + H* + CI” + H,0 (1.22)
NOH + NHCl, - N, + H* + ClI™ + HOCI (1.23)

Ngoai ra, NOH ciing c6 thé phan mg véi axit hypocloro tao ra nitrit:
NOH + HOCl -» NO; + 2H* + CI” (1.24)

Sau do clo tu do s€ oxi hoa nitrit thanh nitrat.

Céc phuong trinh (1.16) — (1.24) c¢6 thé dugc viét lai nhu sau:

Clagong) + 2NHF — N, + 8H* + 2CI- (1.25)
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4Clyeng + NHF + 3H,0 > NO3 + 10H* + 8CI~  (1.26)

Sau khi cac qua trinh xay ra thi moi truong axit cia dung dich dugc trung
hoa bang cach thém vao mot luong kiém.
Theo phuong trinh phan mg (1.25) va (1.26), néu tat ca nito amoni duoc

oxi héa thanh N, thi ti 1& clo tu do trén N-amoni & thoi diém ban dau sé la:

,5.70, o , e 3 s \ TN eoas R X
! 110 ° = 7,6. Mit khac, n€u chi nitrat tao thanh thi ti 1€ nay ¢ thoi diém ban dau
sé€ la: 20,3.

1.5.2.Xir Iy amoni bang phwong phap thoi khi cuéng birc

Pé xir Iy amoni bang phwong phap thoi khi cudng birc can phai diéu chinh
pH ctia moi truong 1én cao dé chuyén NH; vé dang NHs, sau d6 thoi khi manh

hozc dua vao thiét bi cyclon dé tach pha va loai NH; ra khoi dung dich.
Trong nudc thai bi nhiém amoni ton tai can bang dong sau:
NH; + H,0 = NH; + OH™ (1.27)

Chiéu chuyén dich cua can bang nay phu thudc vao sy thay d6i pH cia
moi truong. Cu thé, & pH = 7 trong dung dich chi ¢ ion amoni, con ¢ pH = 12
thi amoniac t6n tai dudi dang khi hoa tan. Khi pH dao dong trong khoang 7-12
thi trong dung dich ton tai dong thoi ca ion NH} va khi NH; véi ti 18 phan tram
phu thudc vao gia tri ciia pH. Khi pH ting 1én trén 7, can bang (1.27) s& chuyén
dich sang trai tao ra nhiéu khi amoniac va ddy 1a thoi diém thich hop dé loai bo

ra khéi dung dich bang cac thiét bi thoi khi.

Ti 1& gitta khi NH; va ion NHJ trong nudc thai con phu thudc vao nhiét
d6. Khi nhiét d cang cao thi ti 1¢ nay cang 1on [4, 5]. Do do6 viéc xur Iy amoni
bang phuong phap thoi khi cudng burc ¢ thé phdi két hop ca hai yéu td nhiét do

va pH. Tuy nhién, trong thuc té xtr Iy thi viéc nang cao nhiét do clia nudc thai dé
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xtr 1y amoni thi di€u rat kho thuc hién vi can phai cung cap mdt nguén nang

luong qué 16m.

Ngoai hai yéu t6 nhiét d6 va pH, viéc xir Iy amoni bang phuong phap thdi
khi cudng btrc con phu thudc vao luu lugng khong khi thoi vao. Chung ta can
phai tinh toan luu lugng khong khi can thiét, thoi gian luu cta pha 16ng va pha
khi trong thap thoi dé co thé tach loai amoni ra khoi dung dich. Pay 1a bai toan
thuc té nén can phai c6 cic thong sd thyc té nhu: ham lugng amoni cé trong
nuoc thai, yéu cau can phai xu 1y,..., thi méi co thé tinh toan dugc luu luong

khong khi can thiét.
1.5.3.Xir Iy amoni bang phwong phap sir dung nhuya trao doi ion
Trao ddi ion 13 qué trinh trong d6 xdy ra su trao doi gifta cac cation va
anion trong dung dich (pha 16ng) vdi cac cation hodc anion ciia ionit (chét trao
doi ion) & pha ran. Két qua cac cation hodc anion ctua dung dich dugc giir lai trén
ionit va duogc tach loai khoi dung dich.
Su trao doi ion khong lam thay doi ciu trac cta ionit. Trao doi ion 1a mot
dang hap phu hoa hoc c6 thé biéu dién boi phuong trinh sau:
Me™ + Z — A* > (Z),Me™ + nA* (1.28)
Trong do: Me™* (NH}, Ca?*,Mg?", ...) 1a c4c ion trong nudc thai.
A* (Na*,H") 1a cic ion trén vt liéu ionit.
Z (RSO;Na, RSOsH, RCOONa, RCOOH,...) 1a chét nén cua vat liéu
ionit.
Trong linh vuc xtr Iy nudc thai, dung nhya trao doi cation cé thé loai duoc

amoni trong nudc thai. lon ma amoni cé thé trao doi rat da dang cung véi ban
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chét cta dung dich dugc str dung dé tai sinh cot ionit. Néu dung dung dich cua

natri dé tai sinh ionit thi qua trinh trao ddi ion c6 thé viét nhu sau:
NHf + NaZ —» NHfZ + Na* (1.29)

Khi Iya chon nhya trao d6i ion NHJ, khong nhitng phai xem xét dén do
bén, tinh chju mai mon ma con phai chu y dén do chon loc dé loai bo ion amoni
trong sy c6 mat cua cac ion khac va gia thanh ctia nhya. Theo kinh nghiém thi
zeolit tu nhién va téng hop 1a mot trong nhitng vat li¢u ionit tdt nhat dé tach loai

amoni.
1.5.4.Xir Iy amoni bang phwong phap két tia MAP

MAP (Magie Ammonium Phosphate hexahydrated) c6 cong thirc héa hoc
MgNH;PO,4.6H,0 Ia tinh thé v6 co mau trrfmg, dugc st dung lam phan bon nha

cham.

MAP khong tan trong moi truong amoniac nhung tan trong moéi truong

axit nén ta thuc hién phan tng trong moi truong bazo.
Phan tng x4y ra theo phuong trinh sau:
Mg?* + NH} + PO}~ = MgNH,PO, | tring (1.30)

MAP 132 mot san pham c6 thé dugc san xudt voi mot cong nghé don gian
va ¢6 thé dugce dung dé tach loai hoic thu hoi amoni tir nude thai. Ty 18 N:P:K
trong MAP van dang duoc nghién ctru dé co thé dung cho cdy trong. MAP 13
loai phan cé chat luong tdt trong cac diéu kién dic thu khi so sanh véi nhirng
loai phan bon tiéu chuan. Chat lugng ciia nd bao gém: tan cham, thanh phan cua
nito va photpho van chua dugc thur nghiém trén dién rong dé sur dung MAP nhu
1a phan bén hodc phan bo sung. Cac yéu to khac ung ho sir dung MAP nhu 1a

mot loai phan bon vi MAP 1a san pham chura rat it cac kim loai nang so v&i cac
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phan boén cong nghiép. Ngoai ra, can phai bo sung kali vao MAP dé dap tmg nhu

cau NPK cua cac loai cay trong cu thé.

O Nhat Ban, MAP duoc thu hoi tir cac nha may xur 1y tip trung nén rat
thuan loi va duoc st dung lam phan bon cho laa. Ngoai ra, nd ciing ¢ thé dugc
st dung trong néng nghiép ngoai san xuét thyc pham,... cho nganh cong nghiép

hoa, san xuat thirc an cho gia suc,...

Ngoai cac phuong phap hoa hoc ké trén, viéc xu 1y amoni con duoc thuc
hién bang cac phuong phap sinh hoc nhu: phuong phap anammox, phuong phap

sharon,...
1.6. Nguon goc va thue trang 6 nhiém nwéc 6t & Viét Nam
Nudec 6t la phﬁn dung dich con lai trén rudng mubi sau khi mudi da két tinh.

Nguoi ta thao nude 6t ra bé chira rdi thai ra bién. Thanh phan nudc 6t 30
d6 Bomé gom c6 NaCl, MgCl, (166,2 g/l) ), MgSO, (68.9g/1), KCI, NaBr va mot
sd nguyén té vi luong khac, trong d6 ndng do mudi Mg?* dat toi 23%. San xuit 1
tAn mudi sé thai ra trén dudi 2 m® nude 6t 30 4o Bomé.

Theo s6 liéu hang nim ca nudc ta san xuat trén dudi 900.000 tin mudi nhu
vay luong nudc 6t thai ra khong dudi 1.800.000 mét khéi. Chi tinh riéng 4 xi
nghié¢p san xuit mudi cua 3 tinh Khanh Hoa, Ninh Thuén, Binh Thuin mdi nim
da thai ra tir 400.000- 500.000 m® nuée 6t voi néng do6 dam dic, gy 6 nhiém va
hay hoai mdi truong ving bién ven bo. Trong cac ao, dia va ving ven bién noi
nudc ot thai ra, néng do cac mudi tang lén rit cao, khién sinh thai thay doi, ca,
tom chét, cac quﬁn thé sinh vat nhu san ho, rong bién bi huy hoai... Déng thoi,
néu nudce 6t khong duoc thai ra xa b s& lam cho ndng d6 mudi Mg®* ngay cang

ting trong khu vyc lay nuéc ban dau va dan dén gidm hiéu qua khai thac muoi
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an. Song néu biét khai thac né thi khong nhiig gép phan han ché 6 nhiém méi

truong sinh thai ma con dem lai thu nhap khéng nhé cho ngudi lam mudi.[11]
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CHUONG II. THUC NGHIEM

2.1 Hoa chit va dung cu
2.1.1 Héa chat
— Potassium sodium tartrate (KNaC4H;04.4H,0)
— KI,Hgl,
— Amoni-molipdat ((NH4).MoO,)
— Ammonium Metavanadate (NH;VO5)
— EDTA (CyoH14N,0OgNa, 2H,0 )
— Kali dihydrophotphat (KH,PO,)
— NH4CI
— MgCl,.6H,0

2.1.2 Dung cu
— Can phan tich
Binh dinh murc loai 50ml,100ml, 500ml, 1000ml
— Pipet loai 1ml,5ml,10ml, 20ml, 25ml.
— May do quang DR 2010-USA

Bom hut chan khong

2.2 Thuc nghiém
2.2.1 Xac dinh ham lwong amoni biang phwong phap so mau véi thuoc thir

Nessler.
* Nguyén tic:

Amoni trong mdi truong kiém phan tng v6i thude thir Nessler (K,Hgl,) tao phirc

c6 mau vang hay nau sam phu thudc vao ham lugng Amoni c6 trong nudc.
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2K,Hgl, + NH; + KOH — NHHg,l; + 5KI + H,0 (2.1)

Céac ion Fe**, cr**, Co?", Ni*", Ca®", I\/Ig2+,..., trong nudc gay can trd phan
mg nén can phai loai bo bang dung dich Xecnhet hay dung dich Complexon III.
Nudc duc duge xtr Iy bang dung dich ZnSO,4 5%. Clo du trong nudc duoc loai

trir bang dung dich natrithiosunfat 5%.

Mau tao ra do thudc thir Nessler dugce dinh luong gian tiép bang may do
mau ¢ budc song 425 nm.
D0 nhay cua phuong phap Uing v6i ham lugng amoni dudi 3mg/l, nén
truée khi phén tich can phai pha loing miu dén ngudng cho phép cia phép do.
* Chudn bi héa chit:
X4y dung duong chuan NH,":
Hoa tan 0,2965g NH,CI tinh khiét da siy kho t6i khéi luong khong d6i & 105-
110°C trong 2 gio bang nudc cit, dinh mirc thanh 100 ml va thém Iml clorofoc
(dé bao vé). Vay 1ml dung dich ndy c¢6 1mg NH,". Sau d6 pha lodng dung dich
nay 100 lan bang cach 1ay 1 ml dung dich trén pha lodng bang nudc cit dinh
muc té1 100ml. Ta thu dugc dung dich ma trong 1 ml dung dich c6 0.01mg
NH,".
Chuan bi dung dich Xenhet
- Hoa tan 50 g KNaC4H,0¢.4H,0 trong nuéc cat va thém dén 100 ml. Dung

dich can loc loai bo tap chét, sau d6 thém 5 ml dung dich NaOH 10% va dun
néng mot thoi gian dé dudi NHs, thé tich dung dich sau khi dun con 100 ml.

Chuén bi dung dich Nessler
Dung dich A: can chinh x4c 3.6g KI hoa tan bang nudc cat sau d6 chuyén

vao binh dinh muc dung tich 100ml. Can tiép 1.355g HgCl, cho vao binh trén lac
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k¥ cho thém nudc cat téi 100ml.
Dung dich B: can chinh x4c 50g NaOH hoa tan trong 100ml nudc ct.

Tron déu hon hop A va B theo ti 16 A:B 1a 100ml dung dich A va 30ml dung

dich B, lic déu gan 13y phan nudc trong.
*  Xay dung dwong chudn amoni

Lay vao cac binh dinh mtrc 50ml cac dung dich NH," 0.01 mg/l véi cac
thé tich nhu bang 2.1.L4y thém nudc cat dinh mirc téi 50ml. Roi cho thude thir,
lac déu cac 6ng nghiém, dé yén 10 phat réi dem do mau & bude song 425 nm. Tir
két qua do mat 46 quang thu dugc, xay dung dudng chuan biéu dién su phu

thudc d6 hap phu quang vao ndng do amoni trong mau.

Bang 2.1. Két qua xay dung duong chuin ctia amoni

Ong dl?ung Nuée cat | Xenhet | Nessler | [NHZ]

. ich B ABS
nghiém (mi) (ml) (ml) (ml) (mg)

1 0 50 0.5 1 0 0

2 1 49 0.5 1 0.01 0.043

3 2 48 0.5 1 0.02 0.096

4 3 47 0.5 1 0.03 0.144

5 4 46 0.5 1 0.04 0.204

6 5 45 0.5 1 0.05 0.261
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Do thi biéu dién dwong chuan amoni
0.3

y =15.245x-0.006
0.25

0.2

o 015
o
< 0.1
0.05 /
0 :
0.01 0.02 0.03 0.04 0.05 0.06
-0.05

mg

Hinh 2.1. D6 thi biéu dién dudng chuan amoni
2.2.2 X4c dinh ham lwong photphat bang phwong phap so mau véi thudc
thir Amonimolipdat-vanadat
* Nguyén tic:
Trong moi trudong axit, amonimolipdat phan tng véi dung dich octophotphat tao
thanh axit molipdophotphoric c6 mau vang, cuong do mau cua dung dich ty 1€
thuan véi nong do photphat.
* Hoa chiit:

+ Pha dung dich chuin PO,>

Cén 2.4g KH,P0O4.3H,0 hoa tan trong nudc cét, sau do dinh murc thanh 100 ml
duoc dung dich PO, ¢6 ndng d6 10g/1. Pha lodng dung dich nay thanh 20 lan
bang cach ldy 5ml dung dich trén pha lodng béang nudc cat dinh mic dén 100

ml ta dugce dung dich c6 ndng do 5g/1

+ Thudc thur
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- Dung dich A: Can chinh xac 12.5 g (NH4)¢M07;0,4.4H,0 pha trong 150mi
NH,OH 10%

- Dung dich B: Can chinh xac 0.625 g NH,VO; cho vao cbc thay tinh. Thém
150 ml nudc cat dun nhe trén bép cho tan hét roi 1am ngudi va thém tiép 150ml

HCI dac.
- Sau d6 cho dung dich A trén véi dung dich B dinh mtrc thanh 500ml.
*  Xdy dung dwong chuin PO,*

Chuén bi 5 binh dinh mtc 50ml 1an luot cho vao 5 binh d6 mét lugng dung
dich photphat (PO,> 0.5g/1 ) va thubc thtr nhu trong bang 2.2, sau d6 dinh muc
bang nudc cat dén vach , lic déu dé 10 phut sau d6 do quang & budc song

430nm. Két qua do dugc thé hién trong bang 2.2.

Bang 2.2. Bang s liéu xac dinh dudng chuan amoni

STT Thé tich Nong do Thubc thir ABS
PO, (ml) PO,*(mg/l) (ml)
1 0 0 5 0
2 0.4 5 0147
3 0.8 8 5 0.248
4 1.6 16 5 0.507
5 2.4 24 5 0.733
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Do thi biéu dién dwong chuin photphat
0.8
0.7

0.6

05 /

0.4

0.3 /

0.2 /

0.1

0 5 10 15 20 25 30
Nong do (mg/l)

y =0.03

ABS

Hinh 2.2. D6 thi biéu dién dudng chuan photphat
2.2.3 Xac dinh ham lwgng Magie
* Nguyén tic:
Dua trén phan tmg tao phirc bén ctia Mg®* véi EDTA ¢ pH = 10
Mg?t + H,Y?™ & MgY?™ + 2Ht (2.2)
Chat chi thi ET-OO ¢6 mau xanh biéc khi ¢ dang tir do, c6 mau do6 nho khi &

dang phuc. Sat diém tuong duong, EDTA phan tmg v6i phic MgInd chuyén chi

thi EToo trd lai dang tu do ¢6 mau xanh biéc.
Mgind + H,Y?~ & MgY?™ + Hind (2.3)
Do nho xanh biéc
* Chudn bi héa chit:
- Dung dich EDTA: 0,01M

Hoa tan 3,7224 g EDTA trong 1000 ml nuéc cat.
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- Dung dich dém amoni: pH = 10
Hoa tan 8,1g NH,4CI va 130,5ml NH3 25% (d = 0.91) trong 1000ml nudc
cét.
- Chi thi ET-OO: Eriocrom T den 1% trong NaCl
* Xdc dinh

Dung pipet ldy chinh xac V ml (10ml) dung dich Mg®* can xac dinh vao
binh non c& 250ml, thém 5 ml dung dich dém amoni pH = 10, thém mot it chi thi
ET-00, lic déu, dung dich c6 mau do nho. Dung dung dich EDTA 0,01M tir
buret chuan d6 cho dén khi dung dich chuyén sang mau xanh biéc. Ghi thé tich

EDTA tiéu ton V, ml. Lam ba l1an r6i lay két qua trung binh.

CepTta-Vo
v M

Tinh két qua theo biéu thirc sau: Cpgz+ =
2.2.4.Xir ly tach Magie ra khoi nudc ot
+» Lam sach nudc ot:

Trong nudc 6t c¢o thanh phan SO, phai loai bo dé tranh tao thanh CaSO, 1an
vao thanh pham Mg(OH), mudn vay chung t6i dung CaCl, dé két tia toan bod
S0,* trong nudc 6t, khi d6 xay ra phan tng:

MgSO, + CaCl, — MgClI, + CaSO,4| (2.4)
% Phan tng két tia Mg(OH),
Xét phan ung két tia Mg(OH)2 tir sita vOi va nudc Ot:
Ca(OH), + MgCl, — 2Mg(OH), + CaCl, (2.5)
Do d6 tan ciia Mg(OH), rit nho (5,5.10™ & 25°C) Va d6 tan ciia Ca(OH), lon
(1,6 g/1 & 25°C) nén phan tmg trén dién ra theo chiéu tao thanh Mg(OH),.
Mudn nhan duoc dang két tia Mg(OH), x6p, d& loc rira, it bi nhiém ban CaCl,,

Phai tuan thu mot s6 diéu kién sau:
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- Dung dich sita voi phai lodng, moi diéu ché dé tranh bi cacbonat hoa.
- Khudy tron trong sudt thoi gian phan Gmg.
- Nap dan sita voi vao dung dich nuée 6t
- Phan tng ¢ nhiét do thuong.
- Mg(OH), sau khi tao thanh duoc ling 3-4 gio' d& dang rira sach ion CI
nhung néu dé lang qua lau vi du sau 2 ngay méi loc thi khong thé rira hét
Cl" nita va d6 nhiém ban can-xi 1én t6i 10%. '
- Théng thuong Mg(OH), dugc rira 5 lan voi ty 16 R/L=1/10 1a hét CI".
Mg(OH), duoc say kho ¢ nhiét do 100°C.
2.2.5. Nghién ciru tao MAP va xir Iy amoni véi cac ty 18 NH,", Mg™ va PO,>
khac nhau va trong diéu kién khac nhau.
Chuan bi héa chat.
+ Dung dich Mg?* 0,2M: Hoa tan 49.2 g MgS0,.7H,0 trong 1 lit nudc cat.
+ Dung dich NH} 0,2M: Hoa tan 10,7 g NH,Cl trong 1 lit nudc cét.

+ Dung dich PO3~ 0,2M: Hoa tan 25 g NaOH va 13,68 ml HsPO, 85%
(d=1,685g/ml) trong 1 lit nudc cat.
+ Pha dung dich b6 xung PO,> : Can chuan xac 1.43g KH,PO, hoa tan trong

11 nuéce cat ta duge dung dich PO, nong d6 1mg/ml.
Céc budc tién hanh thi nghiém:
- Tinh toan thé tich can thiét tung chat NH,", PO, Mg2+ ban dau dé co
cac ti 1& cAn nghién ciru.
- Tién hanh tron 1an luot 3 thé tich cia NH,", PO,>, Mg* theo cac ti 1é
can nghién ctru, x4c dinh lugng mMAP tao thanh va xac dinh hiéu sudt

xu Iy amoni, tir do tim ra duogc ti ¢ té1 uvu.
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- Khao sat anh huong ctua PH ¢ ti 1¢ t6i wu. Diéu chinh PH hén hop & céc
PH khéac nhau 8—12 sau dé xac dinh luong MAP tao thanh va hi¢u suét
amoni sau cac phan ung. Tir két qua chon ra diéu kién PH t6t nhét cho
phan Ung.

- Khao sat anh huong thoi gian phan Gng, tién hanh tuong tu ¢ ti 16 t6i uu
va PH t6i wu nhung tién hanh trong céc khoang thoi gian khac nhau tir
5—30 phut sau do6 xac dinh lugng MAP tao thanh va ham lugng amoni
sau phan ung. Dua vao két qua khao sat cac khoang thoi gian khac nhau
chon ra thoi gian t6t nhat cho phan tng.

- Ap dung cac diéu kién thich hop sau khao sét tién hanh thuc nghiém trén

mau thuc.
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CHUONG III - KET QUA VA THAO LUAN

3.1 Khio sat cac diéu kién téi wu cho phén wng tao két tia MAP
3.1.1. Khdo sat sw dnh hwong cua ty ¢ mol

Dé khao sat sy anh hudng cua ty 16 mol NH,*, PO,*, Mg* dén khéi luong
MAP va hiéu suit xu 1y amoni, t61 chuan bi cac thi nghiém béng héa chét tinh
khiét co cac ty 16 mol NH,", PO,*, Mg* khac nhau.
- Tién hanh phan tmg nhu sau:

Pau tién, 1ay V; (ml) NH; cho vao cbc 250ml, tiép theo cho V, (ml) PO3~
va tién hanh khuay tron déu dung dich, sau d6 cho V5 (ml) Mg?* vao va bat dau
tinh thoi gian phan tng (t,,). (V1,Va, V3 thé tich tinh trudc twong tng véi céc ti
1&¢ mol cua NH,*, PO,*, Mg®* khéc nhau can nghién ctru) trong bang 3.1

Sau khi phan tng két thic, loc két tia dem sdy kho dén khoi luong khong
d6i rdi dem can thu dugc khdi luong két tia MAP (muap). Dich loc thu dugc

dem xac dinh ham luvong NH,", PO,>, Mg®* con lai sau phan tng.

Cu thé chuin bj cac mau thi nghiém vaéi cac ty 1€ mol khdc nhau nhu trong

bang 3.1

Nguyén Vin Thai — MT1301 Page 28



Khoa Luan Tét Nghiép_Nganh K§ Thuat Moéi Truong

Bang 3.1. Bang cic ti 1& vé sé mol NH,", PO,*, Mg®* nghién ctru

Thé tich cac dung dich
54 miy Tile (mol) (ml) _
NH,": PO,™: Mg NH," PO,’ Mg**
(0.2M) (0.2M) | (0.2M)
1 0.4 1 1 8 20 20
2 0.6 1 1 12 20 20
3 0.8 1 1 16 20 20
4 1 1 1 20 20 20
5 0.4 1 1.2 8 20 24
6 0.6 1 1.2 12 20 24
7 0.8 1 1.2 16 20 24
8 1 1 1.2 20 20 24
9 0.4 1 1.6 8 20 32
10 0.6 1 1.6 12 20 32
11 0.8 1 1.6 16 20 32
12 1 1 1.6 20 20 32
13 0.4 1 1.8 8 20 36
14 0.6 1 1.8 12 20 36
15 0.8 1 1.8 16 20 36
16 1 1 1.8 20 20 36

Sau khi tién hanh 1am cac mau thi nghiém theo ty 1 mol trén, ching t6i thu dugc

két qua trong bang 3.2.

Nguyén Vin Thai — MT1301 Page 29




Khoa Luan Tét Nghiép_Nganh K§ Thuat Moéi Truong

Bang 3.2. Bang két qua khéi lugng MAP tao thanh va luong cac chat NH,",

PO,*, Mg* con lai sau xur 1y.

s4 Tils MMAP Nong d6 con lai sau xtr Iy 1;11112[1
mau NH,*: PO,*: Mg** 9) NH,” | Mg® | PO, | xuly
(mg/) | (g/) | (mg/l) | NH,

1 0.4 1 1 1.006 110 0.029 93.83
2 0.6 1 1 0.657 34.5 0.046 98.60
3 0.8 1 1 0.701 20.2 0.06 99.34
4 1 1 1 0.654 96.9 0.07 97.28
5 0.4 1 1.2 0.676 17.2 0.142 98.96
6 0.6 1 1.2 0.601 24.3 0.158 08.94
7 0.8 1 1.2 0.643 19.9 0.228 99.00
8 1 1 1.2 0.598 78.6 0.288 97.65
9 0.4 1 1.6 | 0.598 96.6 | 0.564 | 35.097 | 93.23
10 0.6 1 1.6 0.697 85.4 0.696 17.74 | 9574
11 0.8 1 1.6 0.555 66.9 0.696 29.84 | 97.34
12 1 1 1.6 0.555 85.6 0576 | 32.03 | 9712
13 0.4 1 1.8 0.512 96.4 0.758 92.79
14 0.6 1 1.8 0.871 51.9 0.83 97.25
15 0.8 1 1.8 0.798 54.9 0.972 97.69
16 1 1 1.8 | 0.727 78.9 | 1.003 97.20

Qua két qua ¢ bang 3.2, thu duoc biéu d6 vé su phu thudc ciia hiéu suat xir 1y

amoni va su phu thudc cua khéi luong MAP vao ty 1é mol nhu sau:
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Hi¢u suit(%) Hi¢u Suat xir ly amoni

100.00 98.60 99.34 98.96 98.94 99.00

98.00

96.00 -

94.00 -

92.00 -

90.00 -

88.00 -

Cac ti 1€ mol

Hinh 3.1. Biéu d biéu dién két qua NH," con lai sau tao MAP

Khdi lwong MAP tao thanh & céc ti 1é mol
MMAP (g)

1.2

1.006
1- 0.871

0.8

0.798

0.657 07915 654 0676 0.601 0643 o

0.598 0.598
0.6

0.4

0.2

Cac ti 1€ mol

Hinh 3.2 .Biéu d biéu dién két qua luong MAP tao thanh & céc ti 1& mol khac
nhau
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Nhan xét:
Qua két qua khao sat anh huéng cua ti 16 mol NH,*, PO,>, Mg?* dén khéi luong
MAP va hiéu suit xtr 1y amoni, chiing to61 nhan théy & ti 16 mol 0.8:1:1 cho két
qua xir Iy amoni 13 t&t nhat (99.34%). va & ti 1 0.4:1:1 1a cho khdi lwong MAP
tao thanh 16n nhat (1.006 g). Vi thé t6i chon 2 ti 18 0.4:1:1 va 0.8:1:1, dé thu
nghiém kha nang xur ly amoni va tao phan bon MAP trong cac nghién ctru sau.
3.1.2. Khdo sat sy anh huéng cia pH
Sau khi nghién ctru anh huéng cua cac ty 1¢ mol Mg?* : NHf : PO3~, ching tdi
sit dung 2 ty 1& 0.4:1:1 va 0.8:1:1, dé khao sat su anh huong cua pH dén khoi
lugng MAP va hiéu suat xi Iy amoni.
Nong d6 ban dau cua cac chit trong mau phan tmg ddi véi ti 16 0.8:1:1 Ia:
[Mg2+]ban ddu — 5184 (mg/I)
[NHZ]ban ddu — 2594 (mg/I)
[PO3 ™ Juun a2 =15435.48 (mg/1)
Sau khi tién hanh cac thi nghiém & ty 1& mol 0.8 : 1 : 1vdi cac pHy khéc nhau,
t61 thu dugc két qua biéu dién & bang 3.3

Bang 3.3. Két qua khao sat su anh huong ciua pHy d6i véity 16 mol 0.8 : 1: 1

B PH mMAP NH4+sauxly | Hiéu sufit xur ly
(9) (mg/l) NH," (%)
1 8 0.35 101.43 96.09
2 9 0.41 118.36 95.44
3 10 0.48 75.73 97.08
4 11 0.55 21.35 99.18
5 12 0.56 19.98 99.23
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Qua két qua & bang 3.3 ta cd biéu dd thé hién sy anh hudng ciia PH t6i hiéu
suat xtr Iy NH," trong i 16 0.8 : 1 : 1

Hidu suit (%) Hiéu suat xu ly amoni

100.00

99.18 99.23

99.00

98.00

97.00

96.09
96.00

95.00
94.00

93.00 T
8 ) 10 11 12

PH

Hinh 3.3. D6 thi thé hién sy anh hudng cta PH t6i hiéu suat xir Iy NH," trong ti
1€0.8:1:1

Khoi lwrgng(g) mMAP
0.6 0:55 0.56
e 0.48
0.41
0.4 0:35
0.3
0.2
0.1
0 T T T 1
8 9 10 11 12
PH

Hinh 3.4. Biéu d6 thé hién su anh huéng ctia PH t6i tao khdi lugng MAP trong
ti160.8:1:1
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Nhan xét:

Qua khao sat su anh huéng cua PH téi kha niang xir Iy NH," trong ti 18 0.8 :1 :1.
Ta thay PH bang 12 thi cho khéi luong MAP 14 16n nhét (0.56g) va hiéu suét xtr
ly NH," 13 t6t nhat (99.23%). Tuy nhién so voi hiéu suat xtr Iy amoni va mMAP
khi PH bang 11 so v&i PH bang 12 ting khong dang ké. Ma tao mdi truong PH
bang 11 thuan loi hon tao moi trudng PH bang 12. Vi thé trong ti 1¢ nay ta chon

PH bang 11 dé tién hanh thi nghiém trong thuc té.

Tién hanh khao sat su anh huong cua PH t&i kha nang xa Iy NH," trong ti 18
04:1:1

Nong do ban dau cua cac chat trong miu phan tng doi véi ti 16 0.4:1:1
[Mg?*Toan aiu = 5184 (mg/l)
[NH Joan a2u = 1783 (mg/l)
[PO3 ™ Joan aiu =15435.48 (mg/l)
Két qua dbi véitilé 0.4 :1:1 dugc thé hién trong bang 3.4

Bang 3.4. Két qua khao sat su anh huong cua pHy ddi véi ty 16 mol 0.4 :1:1

2 x mMMAP NH4+ sau xur 1y Hi¢u suat xur 1y
SO mau PH o) (mg/l) Y 'NH4+ (%) 4
1 8 0.234 116.3 93.48
2 9 0.466 113.94 93.61
3 10 0.623 109.51 93.86
4 11 0.69 107.53 93.97
5 12 0.771 107.15 93.99
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Qua két qua & bang 3.4 ta ¢6 biéu dd thé hién sy anh hudéng ctia PH t6i hiéu suat

xtr Iy NH," trong ti16 0.4 :1:1

nong do Nong do amoni con lai sau xir ly
(mg/l)
118 1163
116 -
114 -
112 -
110 -
108 -
106 -
104 -
102 -

113.94

109.51

107.53 107.15

8 9 10 11 12
PH

Hinh 3.5. D6 thi thé hién sy anh hudng cta PH t6i hiéu suat xir Iy NH," trong ti
1€04:1:1

Khéi lwong mMMAP
(@
0.9
0.8
0.7
0.6
0.5

0.4
0.3 0234

0.2
0.1
0

0.771

0.69

o)
o
N
uw

0.466

11 12

10
PH

Hinh 3.6. Biéu d6 thé hién sy anh huéng ctia PH t6i hiéu suat xa Iy NH," trong
tile04:1:1
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Nhan xét:
Qua khao sat su anh hudng cia PH t&i kha ning xtr Iy NH," trong ti 18 0.4 :1 :1.
Ta thiy PH bang 12 thi cho khéi lugng MAP 14 16n nhit (0.771g) va hiéu suét
xtr Iy NH," 12 t&t nhét (95.87%). Nhung so hiéu suét xir Iy amoni va khéi luong
phan mMAp tao thanh khi PH bang 10 ting khong nhiéu vi thé ta c6 thé chon
PH bang 10 1a PH dung ap dung trong thuc té.
3.1.3. Khdo sat sy anh huwéng ciia thoi gian phan tng
Sau khi khao sat anh huéng cua ty 18 mol va pHg, t0i chon tiép céc ti 1& mol va
PH ti wu & trén, dé khao sat sy anh hudng cta thoi gian phan tung (tpu) dén khéi
lugng MAP va hiéu suat xtr I amoni. Cu thé nhu sau:
Nong d6 ban dau cta cac chit trong mau phan tng ti 16 0.8 :1:1 I
[Mg2+]ban ddu — 5184 (mg/l)
[NHZ Joan a3 = 3057 (mg/I)
[PO3 Tpan aiu =15435.48 (mg/l)
Tién hanh thi nghiém dé khao sat sy anh huong cta thoi gian phan tmg (tpu) dén
khéi luong MAP va hiéu suat xr Iy amoni d6i voi ti 16 mol 0.8: 1: 1. 6 PH =11 ta

thu dugc két qua nhu bang sau:

Bang 3.5. Két qua khdo sat sy dnh huéng ctia t,, dbi véity1é mol0.8:1: 1

34 mau Khoang t,h(‘yi gian mMMAP NH4+ sau xur ly H,iéu su+€'1t XU
(phit) (9) (mg/l) Iy NH," (%)

1 510 0.568 78.286 97.44

2 1015 0.584 68.339 97.76

3 1520 0.658 52.393 98.29

4 20—25 0.754 34.399 98.87

5 25—30 0.752 35.519 98.84
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Khoi lwong MMAP
(9)
0.8 0.754 0.752
0.7 0.658
06 0.568 0.584
05 -
04 -
03 -
02 -
01 -
0 - . . . .
5->10 10->15 15->20 20->25 25->30
Thoi gian (phut)

Hinh 3.7. Biéu d6 thé hién su anh hudng cta thoi gian phan tGng t6i tao thanh
MAP trong ti 1€ 0.8 : 1 : 1.
Nhan xét
Biéu dd hinh 3.7, cho thay khoang thoi gian tdi wu cho phan tmg tao két tua
MAP (0.7549) va hiéu suat xir ly amoni (98.87 %) 1a 2025 phut. Néu kéo dai
thoi gian phan tng thi hiéu suat xa 1y va khéi luong MAP thay doi khong déng
ké. Vi vay, t6i chon thoi gian tdi wu cho phan tng tao két tia MAP & ty 18 mol
0.8:1:1lapHs=11va khoang thoi gian tir 2025 phut.
Tién hanh khao sat sy anh hudng cua thoi gian phan tng téi xtr Iy amoni
va tao khdi luong MAP trong cac tile 0.4:1:1
[Mg2+]ban dau — 5184 (mgll)
[NHI]ban dau — 1783 (mgll)

[PO3 ™ Joan aau =15435.48 (mg/l)
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Tién hanh thi nghiém dé khao sat sy anh huong cta thoi gian phan g (tpu) dén
khéi luong MAP va hiéu suét xur Iy amoni d6i voi ti 16 mol 0.4: 1: 1. 6 PH =10 ta

thu dugc két qua nhu bang sau:

Bang 3.6. Két qua khdo sat sy anh huéng clia t,, dbi véitylémol0.4:1:1

38 mau Khoang t,héri gian mMMAP NH4+ sau xu ly | Hiéu su+£'1t xu ly
(phut) (9) (mg/l) NH,™ (%)
1 510 0.558 146.3 91.79
2 10—»15 0.674 129.94 92.71
3 1520 0.658 129.51 92.74
4 20—25 0.956 107.53 93.97
5 25—30 0.953 108.15 93.93

Qua két qua ¢ bang 3.6 ta co biéu d6 thé hién sy anh hudng cua thoi gian phan

g t6i hiéu suat xir Iy NH," trong ti 16 0.4 : 1 : 1.

HiGu suat (%) Hi¢u suat xu ly amoni
94.50 93.97 93.93
94.00 —
93.50 /
93.00 92.71 9274
92.50 4 v~
' 91.79
92.00 —
r

91.50
91.00
90.50

5->10 10->15 15->20 20->25 25->30

Thoi gian (phut)

Hinh 3.8. D6 thi thé hién su anh hudng cta thoi gian phan tng téi hiéu suat xir

ly NH," trong ti 16 0.4 : 1 : 1.
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Khéi lugng mMAP
» (9)
X 0.956 0.953
0.8 0.674 0.658
06 0.558
04 -
02 -
0 - . ; ; .
5->10 10->15 15->20 20->25 25->30
Thoi gian (phut)

Hinh 3.9. Biéu d6 thé hién su anh hudng cua thoi gian phan Gng toi tao thanh
MAP trong ti 1¢ 0.4 : 1 : 1.
Nhan xé&t:

Qua dd thi hinh 3.8 va biéu d6 hinh 3.9, cho thay khoang thoi gian t6i
wu cho phan tng tao két tta MAP (0.9560) va hiéu suat xir Iy amoni (95.86%) la
20—25 phut. Néu kéo dai thoi gian phan tng thi hiéu suat xur Iy va khéi lugng
MAP thay d6i khong dang ké. Vi vay, t6i chon thoi gian tdi wu cho phan mg tao
két thia MAP o ty 16 mol 0.4 : 1: 112 pHg = 10 va 2025 phlit.

3.2. Ap dung cac diéu kién toi wu da nghién ciru trén cho xir ly amoni va tao
két tia MAP v6i cac miu nuwée thai co nong do NH," cao

Xtr Iy amoni thyc té trong nudc thai tir cic ham biogas & cac khu vuc chin
nudi tap trung
Ap dung cac diéu kién toi wu nghién ctru & trén va ciing st dung nudc 6t (nudc
bién cé dac) vao xur Iy mau nude thai tir hAm biogas ctia mot ho gia dinh & huyén

Hung Ha, tinh Thai Binh
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Xac dinh céc thong s6 dau vao cia nudc thai va nudce ot.

Bang 3.7.ThOng s0 dau vao ctia nude thai va nudce ot.

Khoa Luan Tét Nghiép_Nganh K§ Thuat Moéi Truong

Stt Thong sd Nudc thai Nudc 6t
1 NH," (mg/l) 422.2 -

2 PO, %(mg/l) 199.032 14.194
3 Mg* (g/) 0.192 64.8
4 SS (mg/l) 80 15

Tién hanh tinh toan cho cac ti 1é mol va tién hanh thi nghiém céc ty 1é mol trong
diéu kién thich hop.

Sau khi tinh toan va tién hanh thi nghiém d6i voi ty 16 mol 0.8 :1 :1 ¢ diéu kién
moi truong PH = 11 va khoang thoi gian 20—25 phut, ta thu dugc két qua nhu
¢ bang 3.8

Bang 3.8 Két qua tao MAP va xir Iy NH," trong ti 16 NH,*/PO,*/Mg** =0.8:1:1.

NH," (mg/l)
Ngay | NH, con | Hiéusudt | POs%conlai | Mg*conlai | mMAP (g)
lai (mg/I) (%) (mg/l) (9/l)

1 227.45 46.1 67.42 0.168 0.754

2 242.71 42.5 36.77 0.12 0.654

3 201.33 52.3 27.097 0.101 0.611

4 246.14 41.7 36.45 0.149 0.525
Nhan xét

Tir két qua trén cho thay hiéu suat xir Iy amoni thap hon nhiéu so v6i phong thi
nghiém (99.34%), hiéu suat xir Iy amoni cao nhat trong 4 mau cung diéu kién chi

dat 52.3% luong MAP nhiéu nhat 13 0.754g.

Tién hanh thi nghiém tuwong tu v6i ti 16 0.4 :1 :1 & diéu kién PH=10

khoang thoi gian 20—25 pht.
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Bang 3.9.Thong s6 dau vao cua nude thai va nude ot. (22/5/2013)

Stt Thong sd Nudc thai Nudc 6t
1 NH," (mg/l) 401.9 -

2 PO, *(mg/l) 199.032 14.194
3 Mg* (g/) 0.192 64.8
4 SS (mg/l) 80 15

Sau khi tién hanh thi nghiém ta thu duoc két qua nhu & bang 3.10.

Bang 3.10. Két qua tao MAP va xu Iy NH," trong ti 16 NH,/PO,>/Mg*
=0.4:1:1.

Ngay NH," (mg/l) ' :
NH, conlai | Hiéu suat PO‘(‘mC‘/’II; lai | Mg : ‘}f)“ lai m'z/";‘P
(mg/l) (%) : : L
1 86.653 78.91 16.313 0.125 1.282
2 77.979 80.6 33.23 0.048 175
3 51.859 87.097 71.93 0.0096 155
4 46.52 88.42 27.41 0.0192 1591
Nhan x¢&t

Tir két qua trén cho thay hiéu suat xtr 1y amoni thap hon so véi két qua
dung hoa chat tinh khiét (93.83%). Hiéu suét xur Iy amoni cao nhat trong 4 mau

cung diéu kién dat 88.42%. Luong MAP tao nhiéu nhat 1a 1.75g

Khéi lugng MAP tao thanh cao hon so véi két qua dung héa chat tinh khiét
do mAu nudc thai co chtra cic tap chét tao ra thém két tiia dang khac ngoai dang
MAP

*  Tom lai:

So sanh két qua thu dugc mau nude thai va nudce 6t thyc té & 2 ti 18 thi

NH,*/PO,*/Mg®* = 0.4: 1: 1 cho két qua tbt hon.
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* TOm tit quy trinh tan thu Mg trong nudc 6t dé xtr Iy NH," trong nudc thai
va tao phan bon MAP nhu sau:
1. Tach SO, trong nudce 6t bang CaCl,
Loc bo két tia thu dung dich loc.
2. Dung nudc voi Ca(OH), tich Mg”* trong nuéce 6t
3. Thu két taa, loc tap chat va siy & 100°C.
4. Tinh toan luong can thiét NH,*, PO,>, Mg”™ dé co ti 18
NH,": PO,*: Mg?*=0.4: 1: 1
Piéu kién thi nghiém:
— PH t6i wu 10+11
— Thoit gian phan img: 20— 25 phut.
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KET LUAN

Khoa luan tot nghiép di thu dwoc nhimg két qua sau.

1.

Nghién ctru dugc
Diéu kién t6i wu cho phan tng tao két tia MAP la:

- Tylé mol Mg?* : NHJ : PO; :Mg?*t=04:1:1

- pH=10

- Thoi gian phéan g t,, = 20 —25 (phat).
Tan dyng duoc nude 6t trong san xuat mudi dé xtr Iy amoni cd trong nudc
thai gop phan 1am tang thu nhap cho cc lang nghé lam mudi.
Co6 thé két hop xtr Iy duogc ion photphat néu trong nguén nuée thai cé chira
ion nay ¢ ham lugng cao.
Thu duoc san pham MAP 1am phan bén nha cham c6 gia tri va ¥ nghia
thuc tién cao ddi voi cay trong.
Quy trinh xtr Iy than thién v6i méi trudng vi khong gy 6 nhiém thi cap.
Duya vao mé hinh c6 thé ap dung xu 1y cac loai nudc thai c6 chira amoni

cao.
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