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Abstract: Industrial wastewater contains high ammonium concentration, leading to difficulties in
the treatment process using conventional methods. This study used the heat distillation method
following the alkalization of wastewater to remove and recover ammonium from the wastewater of
an industrial plant. The influent wastewater has a pH 6.41 and a very high ammonium concentration
(28000 mgN/L). The distillation system was designed to consist of heating, cooling, and recovery
units. After alkalinization, the wastewater sample was boiled using an electric stove, the ammonia
vapor passed through the cooler and condensed into liquid ammonia, and was recovered. The
controlling factors for the removal efficiency including solution pH (7-12) and distillation time (0.5,
10, 15, 30, 60 and 90 min) were investigated. Experimental results show that the optimal conditions
for ammonium treatment from wastewater are at pH 12 and distillation time of 30 min,
corresponding to 100% of removal efficiency. In terms of liquid ammonia recovery, the ice cooling
mode was more efficient than the tap water cooling and vacuum evaporating modes. Final ammonia
concentration reached 215 mgN/L that has potential for industrial production.

Keywords: Industrial wastewater, distillation method, cooling and recovery method, pH adjustment,
ammonia recovery.
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Nghién ctru xir 1y, thu hoi amoni trong nude thai cong nghiép
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c6 ham lugng amoni cao bang phuong phéap chung cat
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Tém tit: Nudce thai cong nghiép c6 ndng do amoni qua cao dan dén kho khan trong qua trinh xur 1y
bang cac bién phép truyén thong. Nghién ciru nay sir dung phuwong phép chung cat nhiét sau khi da
kiém héa nude thai dé xir 1y ciing nhu thu hdi amoni tir nude thai ctia mot nha méay san xuét cong nghiép.
Dic tinh nude thai dau vao 1a ¢ do pH = 6,41 va ndng d6 amoni & mirc rat cao (28000 mgN/L). Hé
thdng chung cit duoc thiét ké bao gdm: bd phan gia nhiét, bo phan lam mat va thu hodi. Mau nudc
thai sau khi kiém hoa dugc dun soi bang bép dién, hoi amoni di qua bd phan lam mat va ngung tu
thanh amoni dang 16ng va dugc thu hdi. Cac yéu t6 anh huong dén hiéu qua xir 1y 1a pH dung dich
(7-12) va thoi gian chung cat (0, 5, 10, 15, 30, 60 va 90 phit) duoc khao sat. Két qua thuc nghiém
cho théy, diéu kién t&i wu cho qua trinh xt Iy amoni tir nu6e thai 1a pH 12 va thoi gian dun s6i 30
phUt, twong tng véi hiéu suit dat duge 100%. V& két qua thu hdi amoni dang 10ng, ché d6 1am mat
v6i nudce da dat hiéu qua cao hon so v6i ché d 1am mat bang nudc may tir voi va ché do ¢6 quay
chan khong. San pham thu hdi dwoc ¢ ham lugng amoni dat 215 mgN/L, ¢6 tiém ning tai sir dung
trong qua trinh san xuat.

Tir khéa: Nude thai cong nghiép, phuong phap chung cit, phwong phap 1am mat va thu hdi, diéu
chinh pH, thu.

1. Mé dau

Thoi gian gan ddy 6 nhiém amoni trong
ngudn nude dang 14 mot van dé thoi su duoc
quan tdm. Do dé viéc nghién ciru dé loai bo
amoni 1a van dé nhan duoc nhiéu su quan tam.

Amoni 12 san pham phu, c¢6 doc tinh, sinh ra
trong qua trinh trao doi chét & co thé dong vat va
1a san phim cta su phan hiy tu nhién cac chit
thai dong thuc vat. Nguén 6 nhiém nito trong
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nude bé mat co thé tir nhiéu ngudn khac nhau do
con ngudi tao ra nhu: sinh hoat, d6 thi, cong
nghiép, nong nghiép, giao thong van tai thuys,...
Trong mdi trudng nude, amoni ton tai & ca dang
phan tir (NHz) va ion (NH.") phu thudc vao pH,
nhiét d6 va d6 man nhung pH anh hudng hon ca.
Su xuét hién amoni trong nudce la bao hiéu cta
ngudn nude bi 6 nhidm, can phai kiém soat chit
ch€ cac chi tiéu khac c6 nguy co gay hai cho strc
khoe nhu nitrit, nitrat va vi sinh [1].
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Ngoai ra, mot s6 ngudn nude thai c6 chia
ham luong amoni rat cao nhu trong céng nghé
san xudt pin lithium, nudc ri rac, nudc thai chan
nuoi,.. Ngu{)n nude thai nay néu khong duogc xir
ly va thu hoi s& gay lang phi tai nguyén, lam 6
nhiém méi truong. D6i voi ngudn nude thai co
ham lugng amoni qua cao thi cac phuong phap
truyén théng trong xtr Iy nude nhu clo hoa, dién
tham tach, loc nano, hép phuy,... khong hiéu qua
trong viéc loai bo amoni. Nghién ctru ctia Khai
va Trang (2012) nghién ctru thu hdi N, P tir nudc
ri rac cho thay hiéu qua thu hdi cac chat dinh
duong N, P c6 thé dat dén 80% [2]. Trinh va nnk
(2023 va 2024) sir dung thiét quay hiéu ning cao
két hop diéu chinh pH dé loai bo amoni trong
nudce ri rac va nudc chan nuoi lon, hi¢u qua loai
bo tir 33-94% [3, 4]. Trong nghién ciru khac,
Khoa va nnk (2021) nghién ctru thu hdi amoni tir
nude thai bang cach tao két qua struvite [5]. Gan
day, Duc va nnk (2024) thyc nghiém chién luoc
hop 1y nham téi wu hoéa ty 1é mol N:P ciia nudc
thai sinh hoat thu hdi dong thoi N-NH,* va P-
PO.% thong qua két tia struvite str dung than sinh
hoc bién tinh v&i magie 1am yéu t6 tao mam két
tia [6]. Cac nghién ctru nay cha yéu tap trung
vao viéc loai bo hay tao san phdm khéc co gia tri
tir amoni trén nén hé c6 bd sung thém P, Mg hoic
Ca. Nghién ciru nay st dung phuong phap chung
cit nhiét két hop cac k¥ thuat phun suong, diéu
chinh pH, thap lam mat... dé xir Iy thu hdi amoni
trong nudc thai giau NH,4", tai st dung trong san
xudt cong nghiép cua chinh nha may phat sinh
chét thai.

2. P6i twong va phwong phap nghién ciru
2.1. DBéi twong nghién ciru

2.1.1. Mau nuére thai

Mau nuéc thai st dung trong nghién ciru
duoc léy tai mot nha may san xuét Pin trong khu
cong nghiép thudc tinh Hung Yén (Bang 1).
Nudc thai san xuét chira (NH4)2SO4 sau khi san
xuit ciia cong ty chira ndéng do amoni vuot
QCVN 40:2011/BTNMT (muc cho phép 1a 5
mgN/L) [7]. Nghién ctru duge thuc hién nham
xtr Iy va thu hodi amoni trong nudc thai san xuat

clia nha may nham tai sir dung trong san xuét cong
nghiép cua chinh nha may phat sinh chat thai.

Bang 1. Béc trung nudc thai nha may nghién ciru

Thong sb bon vi Gié i Er.OI{g mél;l
nudc thai san xuat
Nhiét do - 26
pH - 6,41
pHmV - 24
OXH-K ORPmMV 339
Do dan dién mS/cm 0,053
Do duc NTU 7,5
DO mg/L 7,5
D6 man ppt -
Amoni mgN/L 28000

2.1.2. Nguyén liéu va héa chdt

Dung dich chuan: NH4Cl tinh khiét duoc sy
kho & 105-110 °C dén khdi lugng khong dbi.
Dung dich gdc ¢6 ndng @6 1000 mgN/L tinh theo
N duogc pha bang cach hoa tan 0,955g NH,CI
trong 250 mL nudc deion va 1 mL clorofoc dugc
bd sung dé bao quan dung dich. Dung dich lam
viéc 100 mgN/L dugc pha bang cach pha lodng
10 lan.

Thudc thir Nessler: hoa tan 5 g HgCl, va 4 g
KI trong nudc deion. Thém 40 g NaOH vao binh
va lic déu, sau d6 dinh mire 1én 500 mL. Dé léng
trong 24 gio va loc can thu duoc dung dich thudc
thir [8].

Hoa chat NaOH 5 M dé diéu chinh pH duoc
hoa tan bang nudc deion. Dung dich axit HsPO,
0,5 M duoc pha lodng bang nudc cit khi sir dung.

2.1.3. Thiét bi, dung cu

- My lac tron Edmund Buhler GmbH;

- May do da chi tiéu ctua nudc Horiba,

- Ta siy Memmert;

- Lo nung Lenton AWF 12/5;

- Can dién t&r Shimadzu AUX220;

- May do quang UV- VIS;

- May do pH;

- Méy c6 quay chan khéng Rotavap;

- Bép tir;

- Cac dung cu thiy tinh nhu pipet, binh tam
gidc dung mau, cdc thiy tinh, binh dinh mic.
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2.2. Phuong phap nghién cieu

2.2.1. Phwong phdp chung cat két hop diéu
chinh pH

Hinh 1. Nuéc thai xtr Iy bang phwong phép nhiét.

Thoi gian dun anh huéng dén ham luong
amoni trong nuéc. Néu thoi gian dun qua ngan,
luong khi thoat ra khong xir 1y duoc hét amoni
trong nudc thai. Nguoc lai néu nhu dun dén hét
ham luong amoni trong nude thai s& ton thoi gian
va tiéu hao nang lugng. Can phai tim ra thoi gian
dun thich hop. Thoi gian duoc tinh khi nudc bat
dau soi ¢ 100 °C.

O pH khéc nhau thi dang tdn tai ciia amoni
khac nhau. Dang ton tai ctia amoni anh hudng
den kha nang xtr ly amoni [9]. Nudc thai khi dua
vé mot dang ton tai ciia amoni 1a NHs thi dé dang
cho viéc xtr Iy amoni khi chung cit. Vi vy can
xac dinh pH va thoi gian tdi wu trong giai doan
dun soi.

Trong nudc thai chira phan 16n ion NHs* nén
hai thir nghiém khong diéu chinh pH va diéu
chinh pH mét lan duy nhét s& khong du lugng
xut dé pha v& hoan toan lién két nay, hai phuong
phap khong dat dwoc hiéu qua cao. Tién hanh
phuong phap diéu chinh pH nudc thai lién tuc,
khao sat anh huong cua pH va thoi gian dén hiéu
qua xu ly.

Khao sat xir Iy 500 mL nudc thai, thém vao
dung dich lugng NaOH 5M thich hop dé diéu
chinh pH dung dich lan luot 14 7, 8, 9, 10, 11, 12
va tién hanh khao sat thuc nghiém dun séi véi
thoi gian dun lan luot 1a 5, 10, 15, 30, 60, 90
phut, lién tuc kiém tra va c¢b dinh pH mdi 10
phut, luu lai lwong NaOH mL can chinh ban dau
va ci qué trinh. Mau duge mang di phan tich
bang phuong phép so mau. Sau d6, so sanh ham
lwgng amoni thu dugc sau khi xu 1y tir cac pH
khao sat dé tim ra ¢ pH va thoi gian thich hop.

Bang 2. Lugng NaOH (mL) dugc sir dung diéu chinh pH cho 500 mL nudc thai

Gia tri pH 7 8 9 10 11 12
NaOH diéu chinh ban dau (mL) 2 8 20 43 75 120
Tong NaOH tiéu ton dé duy tri do
pH trong qué trinh chung cat (mL) 18 o4 69 163 165 274
2.2.2. Nghién ciru gidi phdp thu hoi amoni i) Bép tur;

2.2.2.1. Thi nghiém v61 h¢ chung ct thu hdi
amoni gia nhiét két hop ngung tu bang phun suong

Ung dung phuong phép chung cat thu hoi
amoni. Thi nghiém dugc tién hanh bai phuong
phap gia nhiét tai hé phan tmg dwoc diéu chinh
pH = 12 trong sudt qua trinh chung cit. Danh
muc thiét bi duoc liét ké dudi day va két ndi
trong Hinh 2.

Hé thdng bao gom:

i) Thiét bi gia nhiét/phan tng (tin dung ndi
ap suit dung tich 6 L);

iii) Ong ngung tu;

iv) Bom phun suong;

v) Khu thu hoi;

vi) Day dan dung dich sau chung cét.

Hé dugc thiét ké bao gom bom phun suong ,
ong phéan {img, bép dun va ndi 4p suat. Noi ap
suat c6 thé tich 6 L véi dién ap 220 V. Chiéu cao
dng ngung ty 12 1500 mm bén trong co cac vach
ngan chtra nude ngung tu, khoang cach mdi vach
ngan la 70 mm dan xen nhau theo dang so le. Cac
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véach ngin lién két cac dng din nude ¢ bén ngoai
cot v6i chiéu dai mdi 6ng 2000 mm.

R6t 500 mL nudce thai (Bang 1) vao thiét bi
phan ung, diéu chinh pH bang dung dich NaOH
(5 M) dén pH = 12 (thuc hién bing cach dua
nhanh thé tich dung dich NaOH theo ty 1€ duogc
xéc dinh bang thi nghiém chuan do pH trudc do).
Tién hanh gia nhiét va ngung tu hoi NHs. Sau
mdi 10 phut, thiét bi duge 1am ngudi va do pH,
bd sung dung dich NaOH dé diéu chinh pH = 12
thong qua dong mé van duge thiét ké trén nap

o s 0m

T b

thiét bi phan ung. Khi nuéc duge dun sbi &
~100 °C, hoi (bao gdm ca NHs) sé& bay 1én tir ndi
chung cét qua ngung tu. Sau d6 may bom nudc
s& bom nudc vao 6ng phan tng & dang suong dé
lam lanh, ngung tu hoi tao thanh dang dung dich.
Dung dich sau khi ngung tu s€ dong lai & cac
vach ngin dan xen nhau va di ra tir cac 6ng dan
nude vao binh thu san pham. Nudc thai con lai
sau khi xir Iy nhiét s& dugc dan qua cot hap phu
than hoat tinh dé xir Iy lugng amoni con lai trong
dung dich.

Hinh 3. M6 hinh hé chung cat va thu hoi amoni bang giam nhiét.

2.2.2.2. Thi nghiém véi hé chung cit két hop
ngung tu boi thiét bi sinh han trao doi nhiét

Hé théng bao gom:

i) Bép tir;

ii) Binh hai c¢6 500 mL;

iii) Ong sinh han;

iv) Hé théng tudn hoan nudc;

v) Ong thu dung dich.

H¢ duoc thiét ké trong quy mo6 phong thi
nghiém gdm bép tir, binh hai ¢6, dng sinh han,
ong chua dung dich ngung tu va h¢ thong bom
nudc giam nhiét. Binh hai c6 dugc dung dé chira
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mau nude xur 1y, co bé dé rot dung dich NaOH
(5 M) d diéu chinh pH, c6 con lai duoc ndi voi
ong sinh han. H¢ théng tuan hoan nudc gitp
giam nhiét do 6ng sinh han hd trg qua trinh
ngung tu.

Khi dung dich trong hé dugc gia nhiét, khi
amoni s& bdc hoi rdi duoc dan vao dng sinh han.
Tich tu du lugng hoi cong véi qué trinh gidm
nhiét cia hé thong trao do6i nhiét, dang khi s&
ngung tu dan chuyén thanh dang léng roi duoc
dan vao 6ng chta dung dich.

Trong quy mé phong thi nghiém, khao sat xtr
Iy 200 mL nuéc thai ¢ binh 2 ¢6 500 mL, mot cd
dé chinh pH c6 con lai din khi bay hoi vao hé
ngung tu. Do pH ctia nude thai dugce ¢6 dinh mdi
10 phut. Khi duoc dan qua day vao ong sinh han,
dng c6 hé thong nude 1am mat lién tuc chay dé kich
thich qua trinh ngung tu. Dung dich sau khi ngung
tu dugc dan vao O6ng dong. Nudc thai sau qua trinh
xir 1y s& duoc dan qua cot hip phu than hoat tinh
dé xtr Iy lugng amoni con lai trong dung dich.

Toan by qua trinh thu hdi dugce tinh tr lac
nude thai bit dau sbi. Va cac mau xir 1y déu duoc
chinh ¢6 dinh pH = 12 trong sudt qua trinh.

+ TH1: khong sir dung chat hip thu

Xu 1y 200 mL nudc thai tai pH = 12 amoni
dugc xir Iy hoan toan trong nudc thai & moe 30
phut, khi nudc thai bt dau soi, tién hanh dun tiép
30 phut dé c6 thé thu hoi dugc hét lugng amoni.
Tién hanh do ndng d6 amoni thu hdi duoc.

+TH2: ap dung quy trinh hap thu bang nuge
nhung dng thu hoi dugce suc thang vao nudc cat

Nudc thai dugce tién hanh dun séi 30 phut tai
pH =12. Ong din dung dich thu hdi duoc suc
thang vao 50 mL nudc cit dang c6 & 6ng dong
dé tang su hoa tan cta khi amoni. Khao sat nham
muc dich thu hdi hoan toan lwong khi amoni, vi
qué trinh thu hdi c6 thé con x6t mot luwong khi
amoni chua kip lang dong. Tién hanh do nong d6
amoni thu hdi duoc.

Str dung nudc d4 ha nhiét va thay dbi thé tich
NaOH

+ TH3: tién hanh qua trinh thu hdi thanh 2
dot mdi dot 10 phut, luong NaOH chinh pH & hai
dot béng nhau. Lugng NaOH duogc thém vao ¢
mdi qua trinh 1a Vi = V2 = 30 mL.

Dot 1 dun s6i nudce thai 10 phut voi pH = 12.
Sau d6 1am ngudi binh hai ¢6 rdi tiép tuc ¢d dinh
pH = 12, dun tiép 10 phat. Nudc ding dé ha nhiét
6ng sinh han ctia ca qué trinh dugc ding khoang
2 °C dé day nhanh qua trinh lam lanh, ngung tu
hoi. Tién hanh do néng d6 amoni thu hoi duoc
cua hai qua trinh.

Qua trinh tach 1am 2 dot nham giam thiéu sy
bdc hoi ctia hoi nude nhim thu duoc dung dich
amoni tinh khiét c6 ndng do cao nhét. Va giam
thiéu duoc nhugc diém dé lai cin mudi cua
phuong phap.

+ TH4: tién hanh qua trinh thu hdi thanh 2
dot mdi dot 10 phut, lugng NaOH dé chinh pH
dot 1 gép d6i dot 2. Lugng NaOH dugc thém vao
& mdi qua trinh 1a V; = 2V, = 50 mL.

+ TH5: tién hanh qua trinh thu hoi trong 10
phut voi luong 16n xit NaOH.

Cho 80 mL NaOH vao 200 mL nudc thai,
tién hanh dun sbi 10 phut. Sir dung nudc ha nhiét
ong sinh han & 2 °C d¢ day nhanh qua trinh
ngung tu. Tién hanh do ndng d6 amoni thu
hdi duge.

2.2.2.3. Thi nghiém vé6i hé chung cit bang co
quay chéan khéng

St dung hé thong cd quay chan khong
Rotavap.

Hinh 4. H¢ théng Rotavap.

Trong nudc thai c6 chira nhiéu NHs tu do va
ion NH,*, tmg dung phuong phap déay khi, st
dung xut NaOH dé pha v& lién két ion NH,*
thanh gbc NHs tu do [10], rdi sir dung hé cb
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quay chan khong dé tach cac goc tur do ra khoi
mat nudc.

Khi tién hanh hut chan khong, céc gbc amoni
tu do s& dan dugc tach khoi nudc va duoc dan
qua hé théng lam lanh. Hoi s€ bi ngung tu lai
thanh nudc roi chay xudng noi chira dung dich.
Két hop quay va c6 dinh nhiét do bép ¢ 80 °C dé
day nhanh qua trinh ngung ty va giam sy bdc hoi
cua nudce nham thu hdi duoc dung dich amoni c6
nong d6 cao nhat. Tién hanh do ndng d6 amoni
thu héi duoc.

2.3. Phuong phap xdc dinh amoni

Ham luong amoni dugc xdc dinh béng
phuong phép so mau véi thude thir Nessler. Pha
lodng mau 100 1an, sau d6 thém 1 mL thudc thir
Nessler, do quang bang may do quang UV-VIS,

Amoni trong méi trudng kiém phan tng voi
thudc thir Nessler (KzHgls) tao phirc ¢ mau
vang hay nau sim phu thudc vao ham luong
amoni ¢ trong nudce [11].

Mau tao ra do thudc thir Nessler dugc dinh
luong gian tiép bang may do mau & budc séng
366 nm. BJ nhay cia phuong phap ing voi ham
luong amoni dudi 3 mg/L, nén trude khi phan
tich can phai pha lodng miu dén ngudng cho
phép cua phép do.

Hinh 5. Dung dich duong chudn NH,".

Xay dung duong chuin: i
_ buong chuén dugce xay dung tir cac diém co
nong do 0; 0,05; 0,1; 0,2; 0,5; 1 mgN/L. Thém

1 mL thudc thir Nessler, lic déu cac 6ng nghiém
va dé yén 10 phut rdi dem do mau & bude song
366 nm. Tir két qua do mat d6 quang, xay dung
duong chuan biéu dién sy phu thugc do hap phu
quang vao nong d¢ amoni trong mau.

3. Két qua va thao ludn

3.1. Hiéu qua xu Iy bang phirong phdp ching cat
ket hop diéu chinh pH

Véi ndng d6 ban dau ctia nude thai 1a 28000
mgN/L. Duéi day 1a két qua danh gia kha nang
xtr 1y bi anh huong boi cac yéu to6 pH va thoi
gian. Tt d6 xac dinh cac diéu kién tdi wu cho qua
trinh xtr ly amoni trong nudc.

Céac mirc pH 7; 8 va 9 déu co su twong dong
1a ndng d6 sau khi xtr Iy & 10 phit dau déu giam
r0i lai ting dan 1én & cac mdc thoi gian sau. Hién
tuong d6 1a do trong qua trinh dun séi hoi nudc
va khi NHs tu do trong nudc thai déu bay hoi,
dén mot thoi diém nhit dinh luong NHs tu do s&
bay hoi hét, con lai 1 ion NH4* khong bi pha v&
lién két va hoi nudc tiép tuc bay hoi tiép nén
ndng do c6 xu hudng ting dan. Tai mbe 10 phut
ba mbc pH 7; 8; 9 ¢6 hiéu suét xur ly lan luot 1a
78,57%, 71,43% va 85,71%.

O cac mic pH 10; 11 va 12, ndng d6 déu ha
xudng trong 10 phit dau rdi ting 1én vao phut
thir 15, nhung tir ddy ndng do c6 xu hudng giam
manh va giam dan vé 0 mgN/L, thu dugc hi¢u
suét xtr Iy 100% & mirc pH 11 va 12. Ching t6
ion NH4" trong nudc thai da bi pha vo hoan toan
thanh NHs tu do rdi bi tach ra khoi nudc do qué
trinh chung cAt. Thi nghiém dat chuin diu ra
amoni theo QCVN 40:2011/BTNMT.

Phuong phéap diéu chinh d6 pH 1én cao c6
nhuoc diém 1 qua trinh xtr 1y cang lau nudc thai
dang xir 1y s€ dan xudt hién cin tréng. Cu thé 1a
tai pH = 10 ¢ phuat tha 80 nudc dan xuat hién
mau tring nhat. Tai pH = 11 va pH = 12 & pht
thir 30 déu xuat hién cin tring.

Can tring xudt hién 1a do phan ung cia
(NH4)2SO4 c6 trong nudc thai va xat NaOH dung
dé diéu chinh pH nudc thai.

(NH4)2SO04 + 2NaOH — NaSO. + 2H,0 +
2NH31.
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Béng 3. Két qua xtr ly amoni theo thoi gian
pH 7 | 8 | 9 | 10 | 11 | 12
Thoi gian (phut) Nong d6 amoni (mgN/L)
Ban dau sau khi chinh pH | 28000 18000 26000 18000 6000 8000
5 10000 14000 18000 12000 2000 6000
10 6000 8000 4000 300 10 2000
15 28000 22000 20000 7600 4000 6000
30 36000 22000 24000 6800 2000 0
60 40000 24000 28000 4400 0 0
90 70000 38000 30000 2000 0 0
70000 3.2. Két qud xir Iy ciia C&c hé thong xir Iy, thu
= 60000 hoi amoni
é’ 50000 @ pH=7 , \ ~ ,
= om0 pH-8 Tur két qua cia phén 3.1, mau pH = 12 ¢
2 pH=9 hi€u qua toi wu nhat v€ thoi gian va nong do dau
& 30000 X , N P J4
S pH=10 ra hop quy chuan cho phép, tao hiéu qua kinh t&
2 p=11 cao hon. Ung dung phuong phap chinh pH = 12
" 10000 o pH=12 7

Thoi gian (phut)

Hinh 6. Anh huong cua pH dén kha ning xt 1y
amoni cua hé phan tung.

Hinh 7. Can tring sau qua trinh xir 1y.

Két qua thi nghiém cho thiy khi xir 1y nuéc
thai bang phuong phap nay cang lau, luong xut
can thiét dé c6 dinh pH s& cang giam di do luong
ion NH,* trong nudc thai di dan bi pha v trong
qua trinh xtr ly.

cho toan b hé thong.

Nude thai dugc tién hanh c6 ndng d6 28000
mgN/L. Va sir dung xt NaOH 5 M dé chinh pH
va ap dung phuong phap day khi.

3.2.1. H¢ chung cat bang gia nhiét két hop
ngung tu bang phun swong

Heé thu hdi chi yéu bang cach hip thu amoni
vao nudc nén hé thu hdi duge dung dich amoni
kha loing. Vi nong d6 amoni thu duoc dat
40000 mgN/L. Nong do nay con twong doi lodng
so voi ham lugng yéu cau trong san xuat pin c¢&
20-25%.

3.2.2. Hé chung cat ngung tu

Thi nghiém dugc khao sat voi 5 truong hop:

THI qué trinh thu hdi amoni thu dwoc 80 mL
dung dich chira ham lugng 90000 mgN/L, TH2
qua trinh thu hoi duoc 140 mL ndng do 12000
mgN/L. Ca hai truong hop nudce théi sau khi xtir
ly déu xuét hién nhiéu cin trz“ing.

TH3 qua trinh thu hdi duoc lugng amoni cao
dao dong tir 142000 dén 246000 mgN/L va xuit
hién it cin & ca hai qua trinh. Nong d6 amoni cua
hai qua trinh c6 su chénh 1éch 16n, dot 1 néng do
con thap so véi yéu cau thye té tir 20-25% s& khong
thuan tién cho hé thdng thu hdi quy mé 16n.

TH4 néng d6 dung dich amoni thu dugc & 2
mdc thoi gian ngang nhau tir 214000 dén 21600
mgN/L va dat hi€u qua hon TH3. Nudc thai xtir
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1y & dot 2 xuat hién it can tring. Thi nghiém han
ché duge nhuoc diém dé lai cin tréng cua
phuong phap.

THS thu hdi duge amoni v6i ndng d6 cao 1én
t61 346000 mgN/L. Nhugc diém ctia TH5 1a qua
trinh s6i dién ra rat lau va sau qua trinh xtr ly dé
lai nhiéu cin mubi trng.

Tir két qua thyc nghiém cho thiy, viéc st
dung nuéc dé hap phu mang lai hidu qua 1o dét
(TH2, 3, 4, 5) so voi khong sir dung (THI1).
Ngoai ra, viéc st dung nudc da (2 °C) dé ha nhiét

(TH3, 4, 5) mang lai hi¢u qua ro rét cho qua trinh
ngung tu va thu hdi amoni. Viéc diéu chinh pH
theo 2 nic mang lai hi¢u qua cao, ngoai ra lugng
NaOH diéu chinh ciing anh huéng 16n dén hiéu
qua thu hdi amoni cling nhu lugng can mubi tao
ra. Hé thong ap dung TH4 “Tién hanh qué trinh
thu hoi thanh 2 dot mdi dot 10 phut, lugng NaOH
dé chinh pH dot 1 gap doi dot 2, 1an luot 1a 50 va
25 mL NaOH 5 M” mang lai hiéu qua cao va
tao ra it can mu01 c6 tiém nang ung dung trong
thuc té.

Béng 4. So sanh két qua thu ho6i amoni & cac hé thong va diéu kién khac nhau
(ndng d6 amoni thu hoi duge - mgN/L)

_He¢ chung cét ) Hé chung
bang gia nhiét ket He¢ chung cat két hop ngung tu boi thiét bi sinh han trao ddi nhiét cat bangAco
hop ngung tu quay chan
bang phun suong khong
TH3 TH4
40000 THL | THZ 551 [ Pota | ol [ bota | 1P 6000
90000 | 12000 | 142000 | 246000 | 214000 | 216000 | 346000

3.2.3. H¢ chung cdt ngung tu ding cé quay
chan khong

Qua4 trinh hit chin khong s& kéo theo nhidu
khi NH3 chua kip ngung tu ra bén ngoai nén hiéu
qua thu hdi cta hé thong thap. Nong do amoni
thu dugc ¢ phuong phap nay 1a 6000 mgN/L, van
thip hon so véi mitc yéu cau clia san xuat pin
lithium tir 20-25%.

4. Két luan

Nghién ctru da xtr Iy thanh c6ng amoni trong
nudc thai cong nghiép béng phuong phap nhiét
két hop diéu chinh pH. Cac yéu tb thoi gian va
pH anh huong 16n dén kha ning xir ly amoni. pH
dung dich t6i wu dem lai hiéu qua thu hdi cao nhat
la pH = 12, va dat hiéu suat 100% sau 30 phit.

Hé chung cit lang dong bang cach ha nhiét
1a hé thong mang lai hiéu qua thu hodi cao. Hé
dugc két hop tir cac phuong phap nhiét, ddy khi
va ngung tu. Hiéu qua xur ly amoni cua hé cao,
amoni dau ra phi hop voi QCVN
40:2011/BTNMT, thoi gian xu ly nhanh.

Thir nghiém hé chung cat ling dong bang
cach ha nhiét dung nuéc da (nhiét do 2 °C) cé
kha ning ap dung cao nhét 13 trudng hop “Tién
hanh qua trinh thu hdi thanh 2 dot mdi dot 10
phit, lwong NaOH dé chinh pH dot 1 gép doi dot
2. Nong d6 thu hoi trung binh ¢ hai qua trinh Ia
215000 mgN/L.
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