Trwong Pai hoc Dan Lap Hdi Phong Khod ludn tét nghiép

BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

1SO 9001 : 2008

KHOA LUAN TOT NGHIEP

NGANH: KY THUAT MOI TRUONG

Sinh vién : Pham Vin Uéc

Giang vién hwéng din : PGS.TS Pong Kim Loan

HAI PHONG - 2012

Gido vién huwéng dan: PGS.TS. Pong Kim Loan
Sinh vién: Pham Van Uéc 1



Trwong Pai hoc Dan Lap Hdi Phong Khod ludn tét nghiép

BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

NGHIEN CUU CHE TAO ZEOLIT TU BUN PO VA
KHAO SAT KHA NANG LOAI BO ION AMONI
TRONG NUOC

KHOA LUAN TOT NGHIEP PAI HQC HE CHINH QUY
NGANH: KY THUAT MOI TRUONG

Sinh vién : Pham Vian Uéc

Giang vién hwéng din : PGS - TS Pong Kim Loan

HAI PHONG - 2012

Gido vién huwéng dan: PGS.TS. Pong Kim Loan
Sinh vién: Pham Van Uéc 2



Trwong Pai hoc Dan Lap Hdi Phong Khod ludn tét nghiép

BO GIAO DUC VA PAO TAO
TRUONG PAI HQC DAN LAP HAI PHONG

NHIEM VU PE TAI TOT NGHIEP

Sinh vién: Pham Van Ugc Ma SV:121554
Lop: MT1202 Nganh: Ky thuat méi truong
Tén dé tai: Nghién clru ché tao zéolit tir bun d6 va khao sat kha nang loai bo

ion amoni trong nudc

Gido vién huéng dan: PGS.TS. Pong Kim Loan
Sinh vién: Pham Van Uéc 3



Trwong Pai hoc Dan Lap Hdi Phong Khod ludn tét nghiép
LOI CAM ON

Trudc hét em xin chan thanh cam on cac thiy ¢ gido Khoa Mbi truong,
truong Pai hoc Dan Lap Hai Phong da nhiét tinh giang day va truyén dat nhiing
kién thirc quy bau, bd ich trong sudt khoa hoc vira qua. D6 1a nhitng kién thic
vO cling quan trong gitp em co co s& Vitng vang trong subt qua trinh nghién cau

cling nhu hoan thanh khoa luan tét nghiép nay.

Véi 16ng biét on sau sac, em xin chan thanh cam on PGS.TS Ddng Kim
Loan — giang vién Khoa Moéi truong — truong Pai hoc Khoa hoc ty nhién — Dai

hoc Québc gia Ha Noi d3 tan tinh hudng dan em hoan thanh khod luan nay.

Em ciing xin dugc chan thanh cam on céc thay ¢ gido giang day tai Bo
mon Céng nghé moi truong, cdn bo phong thi nghiém Khoa Moi trueong da tao
diéu kién gitp d& em vé trang thiét bi, hoa chat va phong thi nghiém trong suét

qué trinh tién hanh nghién ctu.

Nhan day, em cling xin chan thanh bay t6é long cdm on t&i1 gia dinh va ban
bé, nhitng nguoi luén bén canh dong vién va gitp d& em trong sudt qué trinh

hoc tap, nghién ctru cling nhu hoan thanh khoa luan.
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QCVN: Quy chuan Viét Nam
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BYT:Bo Y Té

QD: Quy dinh

FAO: Qu¥y luong thuc thé gidi

NH,": Amoni
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LO1 MO PAU

Khoang 71% véi 361 trigu km? bé mit trai dat duoc bao phu béi nudc.
Nudc 1a dang vat chét rat can cho tit ca cac sinh vat séng trén Trai Dat. Nude ¢
nhiét hoa hoi, dong bang va ngung két twong dbi gan nhau, vi vay nudc ton tai
trén Trai DAt ¢ ca ba dang: ran, 1ong va hoi.

Nguoi ta da phat hién thiy khoang 80% loai bénh tit ctia con ngudi cé
lién quan dén chit lugng ciia ngudn nude dung cho sinh hoat. Vi vay chét luong
nudc ¢ vai trd hét strc quan trong trong su nghiép bao vé va cham soc stc khoé
cong dong.

Céc ngudn nude duge sir dung chi yéu 13 nude mat va nudc ngdm da qua
xtt Iy hodc st dung tryc tiép. Phan 16n chung déu bi 6 nhiém bai cac tap chat véi
thanh phﬁn va muc do khac nhau tuy thudc vao diéu kién dia ly, dac thu san
xuat, sinh hoat ctia timg viing va phu thudc vao dia hinh ma né chay qua hay vi
tri tich tu. Ngay nay, v4i su phat trién ciia nén cong nghiép, qua trinh d6 thi hoa
va bung nd dan s di lam cho ngudn nudc ty nhién ngay cang can kiét va ngay
cang 6 nhiém.

Hoat dong nong nghiép sir dung gan lién véi cac loai phan bon trén dién
rong. Cac loai nudc cong nghiép, sinh hoat gidu hop chét nito thai vao méi
truong lam cho nudc ngdm ngay cang bi 6 nhidm cac hop chét nito ma chi yéu
la amoni.

Amoni khéng giy doc truc tiép cho con nguoi nhung san pham chuyén
hoa tir amoni 14 nitrit va nitrat 13 yéu t6 gy doc. Cac hop chat nitrit va nitrat
hinh thanh do qua trinh oxi hoa ctia vi sinh vat trong qua trinh xtt ly, tang trir va
chuyén tai nudc dén nguoi tiéu dung. Vi vy viée xtr Iy amoni trong nudc 1a dbi
tuong rat dang quan tam.

Vi muc dich khai thac tiém nang Ung dung cua céc loai vat li¢u tu nhién
va tai st dung chét thai trong linh vuc xt 1y nudc, khoa luan da chon va thuc
hién dé tai: “Nghién ciru ché tao zéolit tir bun dé va khio sat kha ning loai

b6 ion amoni trong nuwéc ”

Gido vién huéng dan: PGS.TS. Pong Kim Loan
Sinh vién: Pham Van Uéc 10
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CHUONG I. TONG QUAN

1.1. Amoni — van dé dwoc quan tam hién nay
1.1.1. Bdn chdt va cdc tdac dong c6 hai cua amoni trong nudéc

Amoni 1a mot san pham phu ddc sinh ra trong qua trinh trao doi
chat & co thé dong vat va 1a san pham cua sy phan huay tu nhién céc chat
thai dong thuc vat. Su xuét hién amoni trong nuédc hiéu bao ngudn nudc
bi 6 nhidm, can phai kiém soét chat ché cac chi tiéu khac cé nguy co gay
hai cho siac khoe nhu nitorat, nitorit va vi sinh. QCVN 08 va 09:
2008/BTNMT quy dinh cho nuéc mat: loai A (amoni 0,1 - 0,2 mgN/L),
loai B (amoni 0,5 - 1,0 mgN/L); cho nudc ngam amoni la 0,1 mgN/L.

Trong mdi trudong nudc, amoni tén tai & ca dang phan ta (NH;) va
ion (NH,") phu thuéc manh vao pH, nhiét d6 va dd min; nhung pH anh
hudong quan trong hon ca va d6 do6¢c cua amoni ctiing phu thuéc cao vao
pH nuéc. Chang han nhu no sé& chuyén hoéa thanh ion amoni kém doc hon
& pH thap (pH < 7), nhung ¢ pH >7 c4c muc doc cua amoni ting 1én do
tang dang phan ta. Muac amoni tong (NH; + NH,") chi & khoang 0,25
mg/L d3 c6 thé gay nguy hai cho c4 va cac loai sinh vat nuéc khac.
Riéng dang phan tir (NH3), chi can ¢ néng do rat thap (0,01 + 0,02 mg/L)
ciing di c6 thé giét chét ca [10].

Bang 1.1 Dang ton tgi cua amoni phy thuge vao pH [11]

pH 6 7 8 9 10 11
%NH;3 0 1 4 25 78 96
%NH," 100 99 96 75 22

Quy¥ luong thuc thé gisi (FAO) quy dinh cho nuéc nubi ca: amoni
< 0,2 mgN/L dbi véi ho Salmonid (ca hoi) va 0,8 mgN/L ddi véi ho
Cyprinid (céa chép) [10].

Gido vién huéng dan: PGS.TS. Pong Kim Loan
Sinh vién: Pham Van Uéc 11
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Amoni 12 mét théng sé khdng bén, khi & dang ion, n6 l1ay oxy trong
nude dé bi oxy hoa tro thanh nitrat. Trong truong hop d6, noé 1a doc tb
ddi vai doi séng cua thuy sinh trong méi truong nudce theo phuong trinh
dudi day:
NH; + H,0O » NH,” +OH

v

NH," + 20, NO; + H,O + 2H"

NH, +1,50, Nitrosomonas NO; + 2H" + H,0

NO, + 0,5 O, Nitrobacter= NO5

1,02NH," + 1,50, + 2,02HCO3” — 0,02CsH;0,N +1,06H,0 + 1,92
H,CO3

DPéi voi con nguoi, ban than ion amoni c6 mat trong nudc (thuc ra)
khong qua doc (QCVN 01/02: 2009/BYT quy dinh mac amoni trong
nudce sinh hoat va an uéng 14 1,5 mgN/L), song ndong d6 amoni trong
nudc cao o thé gay mét sd hau qua nhu sau:

+ Tha nhat: 1am giam hiéu qua, do tin cay cua cong doan clo hoa,
do phan ting ngay vai clo tao cloramin c6 tac dung sat khuan yéu so voi
clo khoang 100 lan.

+ Thu hai: khi c6 mat 1au trong nudc, ¢ thé bi vi khuan oxy hoa
thanh nitrit va nitrat. Ban than nitrit va nitrat khong gay ung thu nhung
khi vao co thé nguoi dé phan tng véi cac chat khac tao thanh cac hop
chat N-nitroso gy ung thu (tiéu chuan cua Bo y té vé viéc ban hanh chi
tiéu vé sinh nude an udng sé: 1329/2002/BYT/QP).

+ Thr ba: amoni clng véi mot sb chat vi luong trong nudce (hitu co,
photpho, sit, mangan...) 1a nguén dinh dudng - thac an dé vi khuan (ké
ca tao) phat trién, gay hién twong khéng én dinh sinh hoc cho chét luong
nudc sau xir Iy. Nudc ¢é thé bi duc, dong can trong hé théng 6ng dan, bé
chara; nudc bi xudng cap vé cac yéu tdé cam quan. Pay 1a khia canh chinh
duoc gigi khoa hoc quan tdm nhiéu va la yéu cau bt budc vé ham luong
amoni sau xt Iy caa moi quy trinh san xuat nuéc cap cho sinh hoat.

1.1.2. Nguyén nhan nhiém amoni va cdc phwong phdp xir Iy amoni trong
nuoc

Gido vién huéng dan: PGS.TS. Pong Kim Loan

Sinh vién: Pham Van Udc 12
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Nguyén nhan khién ngudn nuéc bi nhidm amoni 1a do cac hop chat
chtra nito c6 trong chét thai trong sinh hoat va hoat dong san xuit duoc
dem thai ra méi trudng ngay cang nhiéu. Dudi tac ddng cua cac vi sinh
vat, ching chuyén héa thanh amoni. Amoni nhd nudc mua dan tham
thdu qua dat, ngdm vao c4c mach nudc ngam va nam yén ¢ doé cho tai
khi dugc khai thac Ién.

Céc phuong phap thong thuong nhu 1ang, loc, keo tu tao bong déu
khéng c6 kha nang xtr ly hiéu qua amoni vi cac qua trinh trén chi xu ly
duoc cac tap chat lo ling, cac chat ran hoa tan. Hién nay, mot sé6 phuong
phap xir 1y amoni di duoc ap dung nhiéu, d6 1a: clo hoa dén diém dot
bién, trao d6i ion; thoi khi & pH cao, ozon hoa vai xdc tac bromua,
phuong phap sinh hoc va dién tham tach.
1.1.2.1. Phwong phdp clo héa dén diém dst bién

Clo gan nhu 13 héa chiat duy nhat c6 kha niang oxy hoa
amoni/ammoniac & nhiét dd phong thanh N,. Khi hoa tan clo hoac cac
hop chat clo trong nudc, tiy theo pH cia nudc ma clo ¢6 thé nam & dang
HCIO hay CIO™ theo phuong trinh:

Cl,+ H,O <«——HCI+ HCIO (PH<7)
HCIO «— H" + CIO (pH > 8)
Khi trong nuéc ¢6 NH," s& xay ra cac phan (ng sau:
HCIO + NH3; = H,O + NH,CI (monocloramin)
HCIO +NH,CI = H,0O + NHCI, (dicloramin)
HCIO + NHCI, = H,O +NCl; (tricloramin)
Néu du Clo thi s& xay ra phan ang phan hay cloramin:
NH,CI + NHCI, = N,1 + 3HCl

Lac nay luong clo du trong nudc s& giam téi gia tri nho nhat vi xay ra
su phan hay cloramin, diém tuwong ung véi gia tri ndy goi 1a diém dot bién.

Gido vién huéng dan: PGS.TS. Pong Kim Loan
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Hinh 1.1 Puong cong Clo hod toi diém dot bién doi voi nuwdc cé6 amoni

Theo ly thuyét, d& xu ly NH," phai dung ti Ié CI:N = 7,6:1, song
trong thuc té phai dung ti Ié 8:1 hodc hon dé oxy hoa hét NH,". Do xay
ra cac phan ung di néu, qua trinh Clo hoa thuc té xay ra theo mot dudng
cong c6 dang dic biét, co “diém dot bién”. Nhitng nghién ctu trudc day
cho thay, toc do phan ung cua clo véi hitu co bang mot nira so vai phan
tng véi amoni. Khi amoni phan tng gan hét, clo du sé phan ang véi céac
chat hitu co ¢6 trong nudce dé hinh thanh nhiéu hop chat coclo c¢6 mui dic
trung kho chiu. Trong d6, khoang 15% la cac hop chat nhom THM
(trihalometan) va HAA (axit axetic da bi halogen héa), déu la cac chat co
kha niang gay ung thu va bi han ché néng do nghiém ngat.

Ngoai ra, voi luong clo can dung rat I6n, van dé an toan tro nén
khé giai quyét dbi véi cac nha may lon. Pay ciing 1a 1y do 1am cho
phuong phap clo hdéa mac du rat don gian va ré tién vé mat thiét bi va
xay dung co ban nhung rat kho ap dung.

1.1.2.2. Phwong phdp trao déi ion

Qua trinh trao d6i ion I qua trinh héa ly thuan nghich, trong d6
xay ra phan ung trao doi giira cac ion trong dung dich dién ly véi cac ion
trén bé mat hoic bén trong pha ran tiép xac vai no.

Nhua trao dbi ion dang ran duoc dung dé thu nhirng ion nhéat dinh
trong dung dich va giai phong vao dung dich mot luong tuong duong cac
ion khac c6 cung dién tich. Bé loai bo ion NH,"*, c6 thé dung nhua trao
doi cationit (14 nhitng hop chét cao phan tir hitu co c6 chira cdc nhom
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chac c6 kha ning trao d6i vai cdng thire chung 13 RX, trong d6 R 1a gbc
hitu co phuc tap, X c6 thé 1a SO;H, COOH). Qua cot nay céac cation bi
gitr lai :

Cat-H*(Na*) + NH," — Cat-NH," + H*(Na")
1.1.2.3. Phuong phdp théi khi ¢ pH cao

Amoni tdn tai trong nude dudi dang can bang:
NH," <> NHj (khi hoa tan) + H* (pH = 7 vé&i pKa = 9.5)

Nhu vay & pH gan = 7 chi c6 mét lugng nho phan tir NH; so vai
ion amoni (NH,"). Néu nang pH téi 9,5 ty Ié [NHs/NH,] = 1 va cang
tang pH, can bang cang chuyén vé phia tao NH3. Khi d6 néu ap dung céc
ki thuat suc hoac thdi khi thi NH; s& dudi ra khoi méi truong nude va di
vao khi quyén theo dinh luat Henry, 1am céan bang chuyén dich vé phia
phai :

NH," + OH «<NHat + H,0

Trong thuc té, pH phai nang 1én xap xi 11, lugng khi can dé dudi
NH; & mtc 1600 m? khong khi/m? nudc va qué trinh rat phu thudc vao
nhiét d6 moi truong [3] . Phuong phap nay ap dung cho nudc thai la chua
yéu, hiém khi ap dung d6i véi nude cap do bang cach nay khé cé thé dua
nong d6 amoni xudng dudi 1,5 mg/l.

1.1.2.4. Phuong phap ozon hoa vai xic tac bromua

Pé khic phuc nhuoc diém cta phuong phéap clo hoa dén diém dot
bién, co thé thay thé mot tac nhan oxy hoa khac nhu ozon véi sy c6 mit
cua Br. V& co ban, xir Iy NH," véi su c6 mit cua Br ciing dién ra theo
co ché giéng nhu dung clo. Duéi tac dung cua Og, Br™ bi oxy héa thanh
BrO™ theo phan tng sau day:

Br + O3+ H < HBrO + O,
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Phan (tng oxy hdéa NH," dugc thuc hién véi ion BrO™ twong tu nhu
cua ion CIO’

NH; + HBrO — NH,Br + H,O
NH->Br + NHBr, — NHBr + H,O
NH,Br + NHBr — N1 +3Br + 3H"

Pay chinh 1a diém tuong ddng gitta hai phuong phap clo hoéa va
ozon ho6a véi xuc tac Br- do Galat - Gorhev va Moris tim ra nam 1975.

1.1.2.5. Phwong phap sinh hoc

Phuong phap vi sinh thuong duoc ap dung dé xir ly cac chat hitu co
dé& phan hay sinh hoc va mét sé it ciu tir vo co (dugc cac vi sinh vat ty
dudng st dung nhu ngudn thic dn) trong nudc. Phuong phap sinh hoc
nhin chung khéng gay 6 nhiém thur cap, déng thoi cho ra mot san pham
nudc VGi chat lwong dam bao sach vé mit hoa chat doc hai va 6n dinh vé
hoat tinh sinh hoc, chat luwgng cao (ca vé mui vi va tinh &n mon).

Trong phuong phap nay, amoni s& dugc chuyén hoa thanh nitrat
hoac N, nho hoat tinh caa vi sinh vat phéan giai nito (phan nitrat héa)
trong tu nhién. Vé nguyén tic, cac diéu kién vé dinh dudng ciing nhu cac
yéu td khac phai théa man hoic dugc bd sung cho qué trinh xir 1y sao cho
vi sinh vat cé duoc hoat tinh cao nhat. Nuéc thai cdng nghiép hay sinh
hoat chita nhiéu chat hitu co, dinh dudng va ning luong ludn duoc
khuyén céo st dung phuong phap sinh hoc dé xur ly. Boi vi, trong
phuong phap nay, khong phai st dung bat ky mat loai hda chat nao dé xir
ly amoni cho nén chi phi s& thap hon so vdi cac phuong phap xu Iy
amoni khac, thém vao do6 cac san pham phu khéng mong muén s& khéng
tao thanh [8].

1.1.2.6. Pién tham tach
bién tham tach duogc thuc hién bang cach dit cac mang co tinh

chon loc vai cation va anion luan phién nhau doc buéng dién phan.
Phuong phap nay hién dang dem lai hiéu qua cao trong xa ly amoni.
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Céng nghé dién tham tach duoc s dung dé tach loai amoni co
nhiéu vu diém vi ddng thoi co thé tach loai dwoc mot sé kim loai nang
trong nudC Ngam nhu asen. Ngoai ra, hé théng van hanh 6n dinh, pho
hop véi khi hau nhiét déi gié mua nhu ¢ Viét Nam.

Tuy nhién, cdng nghé dién tham tach ciing con mot sd han ché nhu:
can phai loc so bo dé loai Fe va cin, tiéu tén nudc vi ¢é ty 1& nudc thai
khé cao, ...

1.1.2.7. Tham thdu nguwroc

Tham thau nguoc (reverse osmosis-RO) 14 qué trinh xay ra khi
nudc di chuyén qua mang nguoc vai gradient ndong do, nudc sé di chuyén
tr noi c6 ndong do thap hon téi noi c6 ndng d6 cao hon. Hay tudng tuong
mot mang ban tham vai dung dich 1a nudc tinh khiét & mot bén va nuéc
thong thuong (c6 mudi khoang) & mot bén. Néu mot qua trinh tham thau
thong thuong dién ra, nudc tinh khiét sé di qua mang sang bén kia nudc
thuong. Pé lam diéu nguoc lai (tham thau nguoc), nguoi ta ding mot ap
lwyc du manh dé day nguoc nudc tir noi ¢6 ham luong mudi khoang cao
“thAm” qua mét loai mang dic biét dé d¢én noi khoéng cé hoac co it mudi
khoang hon. Do d9, trong tham thau nguoc, mot &p luc s& duogc tac dong
Ién phia mang c6 chira dung dich nudc thong thuong dé budc cac phan tir
nude nay di qua mang phia cé nudc tinh khiét.

1.1.2.8. Loc nano

Loc nano 1a mét bién tuéng cua tham thau nguoc. N6 co co ché
gidéng nhu loc tham thau nguoc nhung c6 diém khac 1a né cé kich thudc
mao quan cta mang c¢& nano, I6n hon kich thuéc mao quan cua tham
thdu nguoc c6 kich thudc ca A°.

Theo nghién ctru cia Khoa ky thuat khoang san, Truong dai hoc
Osmanganzi, Thoé Nhi Ky nam 2002, phuong phap loc nano di duoc st
dung @é xur Iy amoni trong nudc cip cho ngudi dan & Eskisehir, véi cong
suat 80.000 m3/ngay. Két qua thu dugc kha tét, ndng do6 amoni giam tur
6,5 mg/l xudng 0,2 mg/I [12].
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1.2. Giéi thiéu Bun Pé
1.2.1. Nguon goc

Bun d6 1a tén goi mot chat thai caa cdng nghé Bayer (phuong phap cha
yéu dugc &p dung trong qua trinh tinh luyén bauxite dé san xuat nhdém), bao
gom mot sd cac chat nhu sit, mangan... va mot luong kiém du thira phét sinh
trong qua trinh dung hoa, tach quang alumin.

Boxit c6 chua dén 30-54% la alumina, Al,O;, phan con lai 1a cac
silica,nhiéu dang Oxit sat, va dioxit titan. Trong tién trinh Bayer, bauxit bi
chuyén héa bai mét ludng dung dich natri hydroxit (NaOH) néng Ién téi 175°C
dé tré thanh hydroxit nhém[7].

Bun dé
T =170..180°
Bo6 xit - Binh ap suét ) > Na[AI(OH,,]
Ighién nat Loc
NaCIH i i + Nue y
AI(OH)3 két tinh + Nudc ¥ Két tinh

Nhoém oxit 4—[ Lo quay }: v

Hinh 1.2 So' d6 cdng nghé Bayer

Céc thanh phan héa hoc khéac trong bauxit khéng hoa tan theo phan {ng
trén duoc loc va loai bo ra khoi dung dich tao thanh bun do, quang duéi hay
dudi quang cua loai quang bauxit. Chinh thanh phan bun do nay gay nén van
nan moi trudng vé van dé d6 thai gidng nhu cac loai quing dudi ctua cac khoang
san kim loai mau noi chung[8].

1.2.2. Pdc diém, thanh phan hda hoc va tinh chdt vt ly
1.2.2.1. Pgc diém

Bun do ¢ dang huyén phu c6 ty trong khdi trong khoang tir 1,2-1,3 g/m®,
ham luong chat kho 1a 250-350 g/l. O pha long thi n6 chaa khoang 7g Na,O/
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(mot chat gay 6 nhiém nghiém trong) va cé pH rt cao nam trong khoang 12-
13[13].

Theo két qua nghién ctu mau bun d6 cua nganh cong nghiép nhdm cho
thay: bun do 1a chat thai twong d6i phtc tap duoc phan tich ngan gon vé cac hop
chét sau: Al,Os, SiO,, Fe,05, TiO,, CaO, Na,0, P,0s, V,0s, ZnO, MgO, MnO,
K,0O, va tinh chiu lua [8].

Tuy vay, cac kim loai ning doc hai nhu chi, chat phong xa trong bun do
khong thuc nguy hiém dén tinh mang con nguoi vi ham lwogng cua ching khong
dang ké. Piéu thuc su nguy hiém va doc hai 1a luong nudc thai kém theo bun do
c6 pH Ién, xuat phat tir cach xtr 1y va luu trit bin do theo kiéu hién tai, vi bun do
truwdc khi thai va chén 1ap sé duoc rira nhiéu 1an nham tan thu kiém[7].

Pai dién cac to chuc cong nghiép & My va Anh cho rang, néu duoc xir ly
dung dan, loai bun thai nay khong doc hai. Theo tiéu chuan EU, bun do tir qué
trinh luyén bauxite thanh nhdm khong bi coi la chét thai doc hai [14]. Tuy nhién,
hién trén thé gisi chua co nudc nao xir ly triét dé duoc van dé bun do. Cach pho
bién ma ngudi ta van thuong 1am 1a chon lap bun d6 ¢ cac ving dat it nguoi, ven
bién dé tranh doc hai.
1.2.2.2. Thanh phan hda hoc va tinh chdt vt Iy

Thanh phan hoa hoc caa bin thai thay d6i tuy ting loai quang bauxit va
tuy vao phuong phap thu hoi nhdm oxit ¢ trong quang. Bun thai 1a mot hdn hop
c6 do kiém cao chira chu yéu cac oxit caa Al, Fe, Si, Ti va mot so nguyén t6
khac & muac vét nhu Ga, V, Ni, Mg, Cr....

Bang 1.2 Thanh phan héa hoc bin dé ciia nha may hda chdt Tan Binh

Thanh phan Ty & (%) Thanh phan Ty & (%)
Al,O, 14.14 P,Os 0.297
SiO, 11.53 V,05 0.116
Fe,Os 48.50 Zn0O 0.027
TiO, 5.42 MgO 0.049
CaOo 3.96 MnO 0.17
Na,O 7.50 K;0s 0.58
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Bang 1.3 Ty I¢ cap hat ciia Bin D6

% cap hat pm

>80 50 —-80 20 -50 2—-20 <2

6,91-14,2 | 282-6,46 | 12,33 -15,17 | 27,33 - 39,09 | 37,12 - 42,09

Bang 1.4 Tinh chdt vt ly

Mau sic b6 cam, dd, dé nau, nau

bo pH 11,7 -12,5

Kich thudce hat 70%hat <100pm va 30% hat >= 100um
Dién tich bé mit riéng 7,3 -36,4 m°/g

Ty trong 1,08 - 1,33

1.2.3. Mét sé két qua nghién cizu xiz Iy va iing dung ban dé trong thuec té

Trong mét nghién ctu cia Hindet al. naim 1999, bao cdo chi ra rang
phuong phéap xtr Iy thong thuong la xoay quanh viéc xay dung dap dat sét I6t
hodc dé dé chira bun d6, chi don gian 1a bom va dé khd tu nhién. Theo céc tac
gia, khu vyc xir Iy thong thuong duoc thiét ké don gian va khong tén kém, tuy
nhién do tac dong tiém niang vé nudc ngam va modi truong xung quanh, va
nhitng khé khan lién quan dén phuc hdi bé mit khu vuc, budc phai cé nhiing
thay ddi quan trong khi xay dung khu x Ii trong thuc tién [DJ Glenister, 1992] .
Diéu nay dan dén viéc xay dung gap doi ho chira, két hop mot mang cao phan tir
cling nhu 16t dat sét, va dé rdo nuéc hd, c6 mot mang ludi thoat nudce chira cac
chat dan.

Trong mot bao co khéc cua al Agrawal va cong su cho biét, trong sé 84
nha may alumina trén thé gidi, chi c6 bay nha may thuc hién viéc xir Iy bun do
bang nudc bién trong mot cach co ké hoach vi su khan hiém cua dat [9]. Mot
bang séng ché vé viéc xtr 1y bun do cling da duoc cap cho WM Gerald. Tiéu dé
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cua sang ché do 1a " Xu Iy va sir dung bun do duogc tao ra trong qué trinh Bayer
" AU701874. Cac nha phat minh dé& xuat mot quy trinh san xuat nhiing dang
bun do c6 nong do kiém thap va nhém ¢ mac cho phép than thién voi moi
truong [14].

T&i nam 2000 Virotec International Ltd di dau tu thanh cong va dua ra
cong nghé méi vé xir 1y bun do co6 tén la cdong nghé BaseconTM va san pham
Bauxsol TM. Cong nghé nay str dung nudc bién dé trung hoa lugng kiém trong
bun d6 [13]. Tai An Do c6 hd xir Iy ban, tai bai xu Iy bun khd cé hé théng phun
nudc dé giam thiéu cac van dé vé bui. O Trung Quédc, hau nhu luong bun do
dugc chdn Iap. Tuy nhién hién nay c6 khoang 10% luong bun d6 dang duoc téi
ché dé thu hoi kim loai hoac 1am nguyén liéu cho quéa trinh san xuat gach. Tai
Nhat Ban, phan 16n bun do dugce d6 vao dai duong sau khi trung hoa lugng kiém
J. Hyuna et al., 2004]. Tuy nhién, J. Hyuna va cong su cho biét rang cong ty san
xuat nhém tai Nhat Ban da phat trién ky thuat xt 1y so b cho bauxite trudc khi
qua trinh Bayer dé giam s luong caa bun do thai (sang ché Nhat Ban s6 Heisei
6 - 340934 nam 1994 va sang ché Nhat Ban s6 Heisei 7 - 47301, 1995).

Tai Hy Lap chi co6 mot nganh céng nghiép nhom. Phuong phap xtr ly tai
day dang thay d6i. Tinh dén nay (2006) bun d6 dugc thai ra qua duong éng &
vinh Antikyra. Mot du 4n méi, lién quan dén loc & &p luc cao, xu 1y khd va tai
st dung bun do, dang dugc thuc hién.

Bang 1.5 Cac wng dung hién co

Trong luyén kim Trong san xuat vt ligu
+ Thu hoi khoang sat. + Dung dé san xuat xi mang
Portland.

+ Thu hoi Nhom.

Ung + Ding 12
. ung lam gach.
+ Thu hoi Titan. g ga

dung o
N oo . , + San xuat chat don nhe.
+ Thu hoi cac kim loai quy hiem khac ' '
nhu V, Ga, Sc .... + San xuét tam lop cach am.
+ San xuét chat don
1.3. Zeolite
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1.3.1. Khai niém, phan logi va cdu tric

Zeolit 1a cac aluminosilicat c6 cau trac tinh thé vé1 hé thong mao

quan rat ddng déu.
Cong thirc hoa hoc cua zeolit dugc biéu dién dudi dang:

Mx/n-[(AIOZ)x-(SiOZ)y]-ZHZO
Trong do6 : M - kim loai hoa tr1 n.

y/X - ty sd nguyén tir Si/Al; ty sd nay thay d6i tuy theo
tung loai zeolit.

z - s6 phan tir H,O két tinh trong zeolit.

Ky hiéu trong méc vudng 1a thanh phan ctia mot 6 mang co s tinh
thé.

Céu trac khong gian ba chiéu cta zeolit dugc hinh thanh tir cac don
V1 SO cép la cac t&¢ dién TO,4 (T = Al hoac Si). Khac vdi ti dién SiOy4
trung hoa dién, mdi mdt nguyén tir Al phdi tri tir dién trong AlO4, con
thira mot dién tich am. Vi thé, khung mang zeolit tao ra mang dién tich
am va duoc bu trir boi cac cation M™ nam ngoai mang. Cac tir dién TO,
két hop véi nhau tao ra don vi cdu trac tha cip (SBU, Secondary
Builiding Unit).

: ,}{ } i
S ,;"?
* 6 b3 Fuh

N e
Ga83

T < )
O//b\/: ?..4 \’1:
L ‘ <F
- LD
3-8 4= 5

Hinh 1.3 Mét s6 don vi cdu triic thir cdp ciia zeolit

Nguoi ta phan loai zeolit dya theo nhiéu tiéu chi khac nhau:
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- Theo ngudn gbc: gdm zeolit tu nhién va zeolit tong hop.

- Theo chiéu hudéng khong gian cua cac kénh hinh thanh cau truc
mao quan: gom nhiéu zeolit c6 hé thong mao quan mot chi€u, hai chiéu

va ba chiéu.

- Theo dudng kinh mao quan (thudng duogc xac dinh tir vong cira s6
mao quan tao nén bdi cic nguyén tir oxy): gdom zeolit mao quan nhd
(vong 6+8 oxy, dudng kinh mao quan ®= 3+4A° vi du: ZSM-5, ZSM-
11, ZSM-22); zeolit mao quan rong (vong 12+20 oxy, ®= 7+ trén 15A°,
vi du: faujasit, mordenit, VPI-5, offretit).

- Theo ty sd Si/Al: gdom Zeolit ¢c6 ham luong silic thap (Si/Al=
1+1.5,vi du: A,X); ham luong silic trung binh (Si/Al= 2+5, vi du:
mordenit, chabazit, erionit, Y); ham lugng silic cao (Si/Al > 10, vi du:
ZSM-5, silicalit).

1.3.2. Tinh chat hdp thu cia Zeolite

Zeolit c6 kha nang hap phu rat cao nho cau trdc tinh thé réng, cac
khoang tréng chiém khoang 50% thé tich va dién tich bé mat bén trong
cac khoang c6 thé dén 1000 m?/g.

Trong thuc té zeolit c6 kha niang hap phu 16n ngay ca ¢ nhiét do
cao, do nhiét dd cao co cau tinh thé van bén. Nho vay, c6 thé dung lam
chat xdc tac cho nhitng phan ng & nhiét do cao.

Zeolit chi hap phu nhitng chat ma kich thudc phan tir cua ching
nho hon kich thuéc ctra s6 di vao tinh thé zeolit. Pay 1a tinh hap phu
chon loc cua zeolit, con dugc goi 14 ray phan tw, do cac cua sé di vao tinh
thé co kich thuéc rat dong déu. Ap dung tinh chat nay, su trao déi cation
duoc thuc hién dé cé duoc kich thudc ctra s6 tinh thé thich hop cho su
hap phu mét loai phan tir mong muén, dugc st dung dé tach cac phan tu
c6 kich thuéc khac nhau ra khéi hén hop ciaa ching.

Zeolit c6 kha ning hap phu cao ngay ca khi ndong do chat hap phu
rat thap. Do do, zeolit hau nhu hap phu hoan toan mét tap chat nao dé
trong qua trinh phan ung. Zeolit c6 kha ning hap phu manh céc chat
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phén cuc, dac biét la nudc va hidrocarbon chua bao hoa, do d6 phan cuc
& cac thanh ngan cua bo khung tao thanh mot thé hap phu twong déi lon.

Trong thuc té tinh hap phu va hiéu tng ray phan ti cua zeolit duoc
ap dung vao phuong phéap phan tich va tinh luyén hdon hop khi, loai tap
chat trong nguyén liéu trudce khi dua vao san xuat dé giam kich thudc va
bao vé thiét bi ciing nhu tranh ngd ddc xuc tac, ting chat lwong san pham.

1.3.3. Ung dung cua Zeolite

Viéc tim ra zeolit va téong hop dugc ching da tao nén budc ngoac
I6n trong c6ng nghé hoa hoc, ttng dung zeolit khdéng nhitng 1am ting vé
ca s luong, chat luong cua cac qua trinh ma con gop phan nang cao hiéu
SUAt.

Trong xur Iy méi trudong, zeolit dugc dung 1am chat hap phu céc
khi thai trong nha may, dong co. Ngoai ra, zeolit duoc ding 1am chat hap
phu céac kim loai ning, doc td hitu co... trong nudc thai cong nghiép.

Trong néng nghiép, zeolit dugc dung dé cai tao dat, chéng chua,
kho can, nang cao hiéu qua phan bon, thudc trir sau, diét co ting niang
suat va chat lugng san pham, bao quan mot s6 néng san sau thu hoach,
lam chat vi luong trong thac dn gia stc, tay ué chudng trai trong chan
Nuoi.

Trong céng nghiép zeolit da duoc ding lam chat loc, sy khd bao
quan thuc pham, lam chat tach, xdc tac cho cac phan tng trong hda dau.
Ngoai ra zeolit dugc dung dé san xuat chat tay rira, xa phong, lam xic
tac bazo cho phan tng diéu ché nhién liéu diesel sinh hoc, vat liéu tir tinh
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CHUONG II. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Péi twong nghién ciru
Dbéi twong nghién ctu cua khoa luan nay la cac vat liéu hap phu
amoni trong nudc dugce diéu ché tir bun do va cao lanh.
e Muc tiéu nghién ctru:
Khoa luan tap trung vao viéc xem xét kha ning hap phu amoni cua
cac vat liéu duoc diéu ché tir bun dé va cao lanh.
e Noi tién hanh:

Thuc nghiém duoc tién hanh tai Khoa Méi truong, Trudong Pai hoc
Khoa hoc Tu nhién, Pai hoc Quéc gia Ha Noi. Phoé X—Ray va mau SEM
duoc chup tai Khoa Héa — Pai hoc Khoa hoc Ty nhién. C4c phan tich dé
danh gia két qua nghién ciru duoc thuc hién tai Phong thi nghiém Khoa
Moai truong.

2.2. Dung cu va héa chat

Dung cu va thiét bi Hoa chat
+ Binh dinh mic 25ml, + Amoni clorua ( NH4CI)
50ml,100ml, 250ml, 500ml,

+ Axit HCI 1%.
1000ml.

R ., + Dung dich NaOH 50%.
+ Binh tam giac 250ml.

. + Dung dich H,SO,
+ Pipet 1ml, 2ml, 5ml, 10ml.

. i + Bun do
+ Diia khuay thuay tinh.

+ Qua b + Cao lanh d3 tinh ché, cao lanh
u Op Cao Su.
abop oh tho.

+ Phéu loc, may d .
cu loc, may do quang + Thymol

+ Giay loc, giay do pH. . .
yloc, glay dop + Natri nitro pruxit.

+ Can dién tu, ta sdy hda chat va

. , + Dung dich @ém OXH.
dung cu, may khuay tu,...
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2.3. Cac phuwong phap nghién ctu
2.3.1. Phwong phdp tong quan tai liéu

Thu thap, téng hop céc tai liéu, cac cong trinh nghién ctu co lién
quan dén van dé nghién cau. Céac nghién ctu, bai bao vé loai bo amoni
bang phuong phap hip phu & trong va ngoai nudc. Bun d6 va cac
phuong phap bién tinh, ... Tir d6, xac dinh c4c van dé, ciing nhu cac thi
nghiém can thiét cho viéc tién hanh thuc hién cac ndi dung cuaa khoa luan.

Nghién cu va ly giai cac sé liéu thuc nghiém.

Tim hiéu tai liéu, so d6, quy trinh xir ly va hién trang vé nudc rac
sau xu 1y dé cé cai nhin tong quan trong viéc xir ly amoni tir dong thai
vao ngudn tiép nhan dat tiéu chuan cho phép.

2.3.2. Cdc phuong phap thuc nghiém
2.3.2.1. Piéu ché cac vt liéu hap phu

Mdu 1 (M1): Bun d6 thd, dugc say khd & 120°C, trong 24h

Mdau 2 (M2): Bun d6 bién tinh

Budc 1: Bun do kho duoc gid thanh hat c6 kich thudc nho, sau dé
duoc cho thém nudc cat thanh mot hdn hop bun dic.

Buéc 2: Hon hop trén duoc cho thém NaOH dé ndng d6 kiém trong
bun do 1a 11%, sau d6 dugc dem dun cach thuy trong vong 24h & nhiét
do trong khoang < 100°C.

Buéc 3: Bun do6 sau khi dugc dun cach thuy dem di rua lai bang
nudc cat dé dua vé trung tinh, loc qua giay loc va dem sy khod & 115°C.

Budc 4: Gid bun do da duoc say khé thanh nhitng hat c6 kich thudc
tir 0,5-1 mm lam vt liéu dung dé nghién ctu kha nang hap phu amoni.

Mdu 3 (M3): Dich loc ( Bun d6 + dung dich H,SO, 7%) va cao
lanh tinh ché

Bude 1: Bun d6 nguyén géc kho duwoc gid thanh cac hat cé kich
thuéc nho, sau d6 cho thém dung dich H,SO, 7% dé hoa tan, khudy trong
2h, d¢é dung dich ling xudng rdi loc lay dich trong.
Gido vién huéng dan: PGS.TS. Pong Kim Loan
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Buéc 2: Lay dich loc va dung dich NaOH 12,8% hoa tan vao cao
lanh tinh ché, khuay dung dich trén trong 2h tai nhiét do phong. Sau do
cho vao binh cau dé yén 24h.

Budc 3: Pun cach thuy véi sinh han héi luu, dun hdn hop trong 5h
(T°> 90°C) @é nguodi, gan nuéc bé mat va ra san pham bang nudc cat
cho téi pH= 8, loc qua gidy loc va dem say khé ¢ 120°C.

Budc 4: Gid san pham da duwoc sdy khd thanh nhitng hat cé kich
thudc nho 1am vat liéu hap phu dé nghién ctu kha nang hap phu amoni.
2.3.2.2. Nghién cizu déng hoc cua qué trinh hdp phu

Phan nay bao gom céc nghién ciu: thoi gian can bang hap phu, anh
huong cua pH, anh huong caa néng ¢ amoni dén hiéu qua xir ly amoni

cua cac vat liéu da diéu ché va xac dinh tai trong hap phu cuc dai cua vat
li¢u theo phuong phéap tinh.

a) Thoi gian can bang hdp phu

Chuan bj 3 mau dé lic trong cac khoang thoi gian 1h, 1.5h, 2h,
2.5h, 3h, 3.5h, 4h, 4.5h, 5h. M&i mau thuc nghiém tién hanh nhu sau:

- Can 1g vat liéu di chuan bj nhu muc 2.3.2.1 cho vao binh nén
250ml, thém 150ml NH," ndng d6 100 mg/I.

- Pem céc binh nén trén di lac trong cac khoang thai gian khac nhau.

- Sau khi lic, gan ldy phan nudc trong va dem li tam, sau d6 loc lai
bang gidy loc dé duoc dung dich trong subt.

- HGt Iml mau sau loc dinh mc vao binh 25ml. Sau d6 hut 1ml
dung dich sau khi dinh muc cho vao dng nghiém va thém 4ml nudc cat.
Lan luot thém céc loai thudc thir nhue mé ta trong muc 2.3.3.1.b.

- Pé yén 5 phut va dem di do quang ¢ budc séng 694nm.
b) Anh hwong cua pH

Chuan bi mau @é lac ¢ cac pH: 3, 4, 6, 7. Mdi mau thuc nghiém

tien hanh nhu sau:
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- Can 0,5g vat liéu da chuan bi nhu muc 2.3.2.1 cho vao binh nén
250ml, thém 100ml NH4" néng dd 100 mg/l. Biéu chinh dén cac gia tri
pH theo mong mudn bing axit HCI 0,1N. Pem cic mau di chuan bj di
lic trong thoi gian 1a 3h.

- MAu sau lic dugc gan lay phan trong dé di 1i tAm. Sau d6 loc lai
bang giay loc dé dugc dung dich trong sudt.

- Hat 1ml mau sau loc cho vao binh dinh mtc 25ml, dinh mirc dén
vach.

- Hat 1ml mAu tir binh dinh mac 25ml cho vao 6ng nghiém va thém
4ml nudc cat. Lan luot cho cac hda chat nhu phan a, dé yén 5 phut roi
dem do quang & budc song 694nm.

C) Anh hwéng cua noéng dé amoni

Chuan bi 6 mau dé lac ¢ cac khoang nong do: 25 mg/l, 50 mg/l, 75
mg/l, 100 mg/l, 150 mg/l, 200 mg/l. Mdi mau thuc nghiém duogc tién

hanh nhu sau:

- Can 0,5g vat liéu cho vao binh nén 250ml. Pha & mdi khoang nong
do6 vai thé tich 100ml va cho vao binh non.

- Pem cac mau di chuan bi di 14c trong thoi gian 1a 3h.

- MAu sau lic duoc tiép tuc tién hanh thi nghiém gidng nhu xac dinh
anh huong caa pH.
2.3.2.3. Nghién ciru xdc dinh tdi trong hdp phu cwc dai theo phwong
phap dong

Tién hanh quéa trinh hap phu déng dé nghién cau kha nang xir ly
amoni thuc té cua vat liéu. Vat liéu dugc st dung dé nghién cau la dich
loc bun d6 + cao lanh tinh ché (M3).

Thiét ké hé thong
Céc théng sé cua hé thong loc
- Cot loc duoc st dung 1a éng nhua c6 duong kinh d = cm. Chiéu

cao cot loc 1a 25cm.Co van diéu chinh toc d6 nude dau ra & dudi.

Gido vién huéng dan: PGS.TS. Pong Kim Loan
Sinh vién: Pham Van Uéc 28



Trwong Pai hoc Dan Lap Hdi Phong Khoa ludn tét nghiép
- Kich thudc hat cua vat liéu la: 0.5 - Imm

- Khéi lwong vat liéu nhoi vao cot loc: 1g twong duong vai chidu day
la 1cm (Cha y: vat ligu loc trude khi dugc nhdi vao cot phai dugc ngam it
nhat 8h trong nudc cat dé dudi khi hodc dudi khi bang may hat chan khong)

- Chiéu cao cot nude chinh 1a chiéu day cua I6p vat lidu loc

- Cot loc duoc thiét ké 12 hé chay gian doan tuc 14 khi hé khéng hoat
dong chdng ta cé thé khoa van nuéc dau ra phia duéi cot. Tuy nhién khdng
duogc dé kho vat liéu loc nén trong cot lGc nao cling phai chta nudc.

R
L LIRS, BIYIR N I, ¥ P

Lz 7

Hinh 2.1 Hé théng cét loc
Chu thich: 1: Vat liéu loc dich bun do + Cao lanh tinh ché.

2: Bong thuy tinh.
3: Van diéu chinh.
D: buong kinh 1cm.,
L1: Chiéu day vat liéu.
L2: Chiéu day Ip béng.
2.3.3. Phwong phap danh gia
2.3.3.1. Phwong phdp xdc dinh ddc trung cdu tric vat liéu
a) Phwong phdp kinh hién vi dién tir quét
Phuong phap hién vi dién tir quét (Scanning Electron Microscope —
SEM) 1a phuong phap duoc st dung dé nghién ctu hinh thé, kich thudc
va hinh dang vi tinh thé do kha niang phong dai tao anh ré nét va chi tiét.

Nguyén ly hoat dong cua thiét bi nhu sau: str dung cac chum electron thi
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cap phat ra tor mét mau vat dugc chiéu sang boi mot chum eletron ning
lwong cao (0,5 + 35kV). Khi cac chum electron nay quét 18n trén bé mat
mau vat, ching s& dap vao mau va tao ra mot tap hop hat thir cap di tSi
detector. Tai day, né dugc chuyén thanh tin hiéu dién, va sau khi duoc
khuyéch dai s& di t6i 6ng tia catot rdi duoc quét Ién anh.

/

Nguon cdap
election -
Ong tia catdét

/

T hirc Bién
qud trinh

v A
. ) quét dong bo Chryén thanh tin hidu
Tricong qUélt———m dién va Khuyéeh dai

Detector

Hinh 2.2 So' do nguyén Iy cua kinh hién vi dién tir quét

Phuong phap SEM cho phép xac dinh dugc kich thudc trung binh va hinh
dang tinh thé cia cac hat, ciing nhu cac vat liéu c6 cau trdc tinh thé khac.

b) Phiwrong phdp nhiém xa Ronghen

Phuong phap nhiéu xa tia X (X-Ray Diffraction - XRD) cho ta cac thong
tin vé cac pha tinh thé trong mau, 6 hoan thién cua tinh thé va xac dinh kich
thuéc hat. D6i véi vat lidu nano, xac dinh kich thudce tinh thé bang nhiéu xa tia
X la phwong phap nhanh, khong 1am hong mau va da duoc thir nghiém tir 1au.
Nguyén li chung ctia phuong phap 1a dua vao anh huong khac nhau caa kich
thuéc hat 1&8n anh nhiéu xa. Cac tia X dén bé mit cua cau tric mang tinh thé, tai
cac nat mang chung bi phan xa va giao thoa. Khi di qua cac khe gi{ra cua nuat
mang nay, ta s& thu duoc cuc dai giao thoa khi thoa méan diéu kién Bragg:

D=2dsin0=n.A
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Vai: A : bude séng cua tia X.
D: khoang cach giira 2 mit phang mang lién tiép nhau.

0 : gbc tai cua chum tia X.

e e

Hinh 2.3 Sw tan xa cua tia X tir cac mdtphcfng tinh thé

Pay chinh 1a hé thuc Vulf — Bragg, phuong trinh co ban dung dé
nghién ciu céu trdc mang tinh thé. T cdng thuc trén, khi biét cac gia tri
goc quét, ta cé thé xac dinh duogc d. So sanh gia tri cua d vai d chuan, sé
xac dinh duoc thanh phan, cau tric mang tinh thé cua chat can nghién
cau (Vi mdi chat co6 gia tri d dac trung riéng). Vi thé phuong phap nhiéu
xa tia X duoc st dung rong rai trong nghién ciru ciu trdc tinh thé cua vat
liéu.

¢) Phan tich xac dinh néng dé amoni theo phwong phdp so mau voi
thuéc the thymol

Str dung phuong phap phan tich dé danh gia hiéu qua xu ly amoni.
e Nguyén tic:

Phan tich amoni dua trén phuong phap indothymol: phan rng cua
amoni va hypochlorite véi sy ¢cO0 mat cua xuc tac thymol tao thanh hop
chat indothymol mau xanh dam. Po ¢ budc séng 694nm. Gidi han phat
hién tir 0,1 - 1,2mg/l N-NH,".

e Quy trinh:
Phuong trinh duong chuan y = 0,9612x + 0,02 (phu luc).
Ty Ié pha lodng 1/25 mau phan tich -»1/5 mau do quang.
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- Hat V(ml) mau

- Thém 1 giot natrinitropruxit — liac déu
- Thém 1 giot dung dich d&m OXH — lic déu

- Thém 2 giot thymol —lic déu

- binh mac 1én 5ml
Dung dich néu cé amoni s& chuyén sang mau xanh
Pé yén 5 pht réi dem do quang ¢ budc séng 694 nm

2.3.3.2. Phuwong phdp xdy dung dwong dang nhiét hap phu va tinh toan
tai trong hdp phu cuc dai

a) Phuwong trinh Langmuir

M6 hinh tinh todn cho cac phuong phap hap phu, trao doi ion
thuong str dung 1a phuong trinh Langmuir.

Khi thiét lap phuong trinh hap phu Langmuir, ngudi ta xuat phat tur
céc gia thiét sau:

+ Tiéu phan bi hap phu lién két véi bé mat tai nhitng trung tam xac
dinh

+ MOi trung tdm chi hap phu mot tiéu phan.

+ Bé& mat chat hap phu 1a déng nhat, nghia 1a nang luong hap phu
trén cac trung tam la nhu nhau va khéng phu thuéc vao su c6 mat cua cac
tiéu phan hap phu trén céac trung tam bén canh.

Thuyét hap phu Langmuir duoc md ta bdi phuong trinh:

C, =Cm.L
1+ b.C,

Trong do:
Cum: dung luong hap phu cuc dai (mg/g)
C., C;: dung luong hap phu va ndng d6 dung dich tai thoi diém can bang
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b: hé s6 ciia phuong trinh Langmuir (dwgc xac dinh tir thuc nghiém)

Cr (mg/g) 4

ClI (ma/

[
>

Hinh 2.4 Buong hdp phu dang nhiét Langmuir
Pé xac dinh cac hang sé trong phuong trinh Langmuir, ta c6 thé
viét phuong trinh nay ¢ dang:

C, 1 C,
= “+
Cc., bc, cC,.

r

Puong biéu dién C/C, phu thudc vao C, 1a dudng thang c6 d¢o doc
x=1/C,, va cat truc tung tai 1/b.C,

Cm=—
Do d6: tga

Tai trong hap phu cwe dai ciaa vat liéu

Cl/Cr
A

bC, { c

Hinh 2.5 D6 thi dé xdc dinh cac hang sé trong phirong trinh Langmuir

v

b) Phuwong trinh Freundlich

M6 hinh Freundlich gia thiét rang qua trinh hap phu 1a don 16p, su
hap phu xay ra trén bé mat khong ddng nhat va co tuong tac gitta Cac
phan ta bi hdp phu. Md hinh Freundlich dwoc md ta bai phuwong trinh:
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1—* — k Cl/n

Trong do:

I, C: dung luong hap phu va ndong do6 dung dich tai thoi diém can
bang

k, n: hé sb cua phuong trinh Frendlich, dwoc suy ra tir cac gia tri
thuc nghiém

=

Hinh 2.6 Puwong hdp phu dang nhiét Freundlich

Pé tim hé s a, n cua phuong trinh Frendlich, phuwong trinh (*)

duoc viét lai nhu sau:
1
IgT" =Ilgk+—=-1gC
n

V& d6 thi biéu din sy phu thudc ciaa 1gCr vao 1gCl dé tim cac hang
s a, n cua phuong trinh Freundlich.

gl

Igk

Hinh 2.7 D6 thi dé xdc dinh céc hang sé trong phwrong trinh
Langmuir
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CHUONG III
KET QUA VA THAO LUAN

3.1. Két qua xac dinh dic trung cau tric caa vat liéu

3.1.1.Vdt liéu M1 (Bun dé nguyén gac)
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2-Theta - Scale

[AFile: Duong K53TT mau l.raw - Type: Locked Coupled - Start: 10.000 ° - End: 70.000 ° - Step: 0.030 ° - Step time: 1. s - Temp.: 25 °C (Room) - Time Started: 5 s - 2-Theta: .
E01-074-1775 (C) - Gibbsite - AI(OH)3 - Y: 73.08 % - d x by: 1. - WL: 1.5406 - Monoclinic - a 8.67600 - b 5.07000 - ¢ 9.72100 - alpha 90.000 - beta 94.570 - gamma 90.000 - |
[#]oo-032-0149 (D) - Calcium Aluminum Oxide - Ca3AI206 - Y: 44.25 % - d x by: 1. - WL: 1.5406 - Cubic - a 15.26870 - b 15.26870 - ¢ 15.26870 - alpha 90.000 - beta 90.000 -

01-074-2248 (C) - Suolunite - CaSiO3H20 - Y: 48.43 % - d x by: 1. - WL: 1.5406 - Orthorhombic - a 11.02000 - b 19.74000 - ¢ 6.08000 - alpha 90.000 - beta 90.000 - gamm

Hinh 3.1 Két qud chup nhiéu xq tia X cua vdt liéu M1
Tt gian d6 nhiéu xa Ronghen cua vat liéu nhan thay :

Trong bun do ¢ miat chu yéu gibbsite - AI(OH)s, canxi nhém oxit -
CazAl,Og va suolunite - CaSiOs.H,0. Phé cua vat liéu tai goc quét 20 = 18,3°
pic cua Gibbsite xuat hién véi do cao 16n hon ca (380 Cps), tiép dén l1a canxi
nhdm oxit & 20 = 21,4° ¢4 cudng d6 260 Cps va cudi cung 1 suolunite xuat hién
V6i cudng do cao nhat 12 240 Cps & goc quét 20 = 34,2°,

Anh chuyp kinh hién vi dién tir quét (SEM) caa vat lieu M1 trén hinh 12
nhan thay cac hat c6 kich thuéc khong dong déu nhau c& khoang 10+26nm. Cac
hat gin vé&i nhau tao thanh nhitng cum 16n hon, tao nén moét bé mit tinh xp ¢6
kha nang hap phu.
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l;."\ ' ok &
5 o -
i S4800-N1HE, 19/0kY"8. 5mn x100k SE(M,LAO) 11/7/2012

@

1S 4800-NIHE10.0kV 8.5mm x200k SE( LA

Hinh 3.2 Anh SEM cua vdt liégu M1
(Bun do nguyén gdc, siy khd ¢ 120°C trong 24h)

3.1.2.Vt liéu M2 (Bun dé bién tinh)

WNU-HN-SIEMENS D5006 - Meu Bundo bientirh

Lin (Cps)

“e‘lf‘f[‘ﬂ“rr‘ L1l . warlfte PN N
50 €

3 10
2-Theta- Scale

[107-0824 (D) - Gbbsie - A(OH)3- Y:1.27 %-d x by:1.000 - WL:1.54056
[ 44-1496 () - SociumAuminumSiicate low-camegieis - NaASO4- Y:0.73%- 0 x by: 1000 - WL: 154056

Hinh 3.3 Két qud chup nhiéu xq tia X cua vdt liéu M2

Tir phd xa tia X caa vat lidu bun do bién tinh ta thay, trong vat liéu van co
Al(OH); véi ty 1é cao nhat va da thay xuat hién carnegieite (NaAlIO,) véi ty 18
cao thir hai. Pic caa vat lidu gidng zeolit nay nhan dugc & d = 4.134 voi 20 =

21.4°,
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@

- o 1 * i &L 2 1 i i 1
'$4800-NIHE 10.0kV 8.6mm x100k SE(M_LAO)'1 1/7/2012 14:19  500nm ||l S4800:NIHE 10:0kV 8.6mm X150kSE(M,LAQ) 11/7/20%2}14:23 I 300;1m

Hinh 3.4 Anh SEM cua vdt ligu M2

Céc két qua chup anh qua kinh hién vi dién tir quét trén hinh 14 cua vat
bun do di bién tinh cho thiy qua trinh thay luyén d3 lam vé tron cac hat vat liéu,
tao ra kich thuéc déng déu va nho hon so v6i bun do thd. G mau vat liéu da bién
tinh cac cum hat xuat hién nhiéu hon. Diéu nay c6 thé giai thich théng qua qua
trinh ché tao vat liéu. Bun do bién tinh di duoc bd sung NaOH va dun cach
thity, do d6 bun do cd thé bién tinh chuyén sang mot loai zeolit méi.

3.1.3.Vdt ligu M3 (Dich loc biin dé + cao lanh tinh ché)

d=3.680

500 —]

2-Theta- Scale

LB File: Hoang-Moiruong-Mau bun do 2raw - Type: 2Th/Th locked - Sart: 10000 °- End: 70000 © - Siep: 0,030 ° - Siep ime: 1.0 s - Temp. 250 °C (Room) - Anode: Cu - Creation: 05/28/12 1339:47
File: Hoang-Moiiruong-Mau bun do 2-araw - Type: 2Th/Th locked - Sart: 5,000 ° - End: 10.010° - Siep:0.030 ° - Sep ime: 1.0's - Temp.:25.0 °C (Room) - Anode: Cu - Creation: 05/28/12 134313
(=] 38-0515 (1) - Sodium Aluminum Sufide Siicate Hydrate Unnamed zeolite - NaB(ASI6024) S4H20 - Y:37.18%- d x by: 1.006 - WL:1.54056

[ 06-0221 (D) - Kaolinite 1Md - A2S205(OH)4 - Y:12.73 %- d  by: 1000 - WL: 154056

(=] 46-1448 (1) - Thomsonite - NaCa2A5Si4020 6H20 - Y: 23.64 %- d x by: 1.000 - WL: 154056

[4] 46-1045 (*) - Quartz, syn - SIO2 - Y: 1636 %- d x by:1.000 - WL: 154056

Hinh 3.5 Két qud chup nhiéu xq tia X cua vdt liéu M3
Tu gian d6 pho XRD cho thay da tong hop duoc tinh thé c6 cau trac
don vi co s (Al6Si6024)6- gidng zeolit NaA tir dung dich hoa tach trong buin
do véi cao lanh, nhung xuat hién su t6 hop cta luu huynh & dang sulfua trong
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tinh thé véi cong thac cong 1a Na8(Al6Si6024)S.4H20. Tai goc quét 20 =
24,2° pic cua tinh thé xuat hién vai cuong d6 kha lon (200 Cps).

Ngoai ra con thay xuat hién cao lanh c6 cuong do khoang 80 Cps ¢ cac
goc quét 20 = 134; 249 va 623° khoang thomsonite
(NaCa2AI5Si4020 .6H20) tai goc 26 = 21,3° ¢6 cudng do twong ddi 16n (135
Cps) va quartz ¢ goc quét 20 = 26,7° c6 cuong dd 90 Cps.

Hinh 3.6 Mdu chup SEM cua vt liéu M3
Anh SEM cua mau vat lidu M3 duoc tong hop tir dich hoa tach bun d6
véi cao lanh theo ty Ié tinh toan da cho ra san pham la nhitng hat vat liéu tron,
hinh cau c6 cau trac don vi co s& gidng zeolit véi kich thudc rat ddong déu va
nhé hon nhiéu so véi vt liéu 1 (< 1 pm). Cac hat ndy c6 mat do Ion 16n, nam
phu trén bé mat cia cac khoang khac nhu cao lanh, thomsonite va quartz.

3.2. Khio sat kha ning hap thu caa céc vt liéu
3.2.1. Khdo sét thoi gian dat can bang hdp phu
V6i muc dich xac dinh thoi gian dat can bang hap phu, ching toi da tién
hanh khao sat quéa trinh hap phu theo thai gian cho cac vat liéu hap phu trén.
e Nong d6 ban dau: 100mg/I.
e Thoi gian hap phu: 1h, 1h30, 2h, 2h30, 3h, 3h30, 4h, 4h30, 5h.
e Thé tich hap phu ban dau: 150ml.
e Khéi lugng chat hap phu: 1g.
CoVva C, 1a ndng do tai thoi diém ban dau va sau thoi gian hap phu.
Sau 30 phat 1dy 10ml mau dem phan tich.
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Mau 1. Bun d6 thd, siy khd ¢ 120°C trong 24h

Khod ludn tét nghiép

Bang 3.1 Khdo séat khd nang hdp phu amoni theo thoi gian cua vt liéu

bun do tho
1h 1h30 2h 2h30 3h 3h30 4h 4h30 5h
Thoi gian
(150ml) | (140) | (130) | (120) | (110) | (200) | (90) | (80) (70)
Abs 0,352 | 0,346 | 0,336 | 0,325 | 0,315 | 0,298 | 0,286 | 0,285 | 0,284
X(mg/l) 0,345 | 0,339 | 0,328 | 0,317 | 0,306 | 0,289 | 0,277 | 0,275 | 0,274
Co (mg/l) 100 |43,125|42,37 | 41 | 39,62 | 38,37 | 36,12 | 34,62 | 34,375
Ci(mg/l) | 43,125 | 42,375 | 41 | 39,62 | 38,37 | 36,12 | 34,62 | 34,37 | 34,25
m, (MgN) 15 6,0375 | 5,508 | 4,92 | 4,358 | 3,837 | 3,251 | 2,77 | 2,406
m; (mgN) 6,468 | 5932 | 533 | 4,755 | 4,221 | 3,612 | 3,116 | 2,75 2,39
Cr (mgN/g) | 8,532 | 8,637 | 8,815 | 8,98 | 9,117 | 9,342 | 9,477 | 9,497 | 9,513
Hiéu
p 56,875 | 57,625 | 59 | 60,38 | 61,63 | 63,88 | 65,38 | 65,63 | 65,75
suat(%)

Qua két qua khao sat cua vat liéu hap phu (M1) cho thay noéng do
amoni giam kha nhanh tir nhitng gio dau tién, sau khoang 4h nong do
amoni hau nhu khong thay doi, vay thoi diém dat can bang hap phu la 4h,
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Trwong Pai hoc Dan Lap Hdi Phong Khod ludn tét nghiép
Mau 2. Bun d6 bién tinh

Bdng 3.2 Khdo séat khd nang hdp phu amoni theo thoi gian cua vt liéu
bun do bién tinh

1h 1h30 | 2h |2h30| 3h | 3h30 | 4h 4h30 5h
Thoi gian
(150ml)| (140) [(130)|(120){(110)| (200) | (90) | (8O) | (70)

Abs 0,346 | 0,342 |0,328| 0,32 |0,315/0,302| 0,29 | 0,286 | 0,284

X(mag/l) 0,339 | 0,334 | 0,32 |0,312(0,306| 0,293 | 0,281 | 0,276 | 0,274

Co(mgN/l) | 100 | 42,37 |41,75| 40 | 39 |38,25| 36,62 | 35,12 | 34,5

Cy(mgN/l) | 42,37 | 41,75 | 40 | 39 |38,25/36,62| 35,12 | 34,5 | 34,25

mo(mgN) 15 5,932 |5427| 48 |4,29| 3,82 | 3,296 | 2,81 | 2,415

m1(mgN) 6,356 | 5,845 | 5,2 | 4,68 |4,207|3,662| 3,161 | 2,76 | 2,397

Cr (mgN/g) | 8,644 | 8,731 |8,958|9,078| 9,16 | 9,322 | 9,457 | 9,507 | 9,525

Hiéu suit(%)| 57,63 | 58,25 | 60 | 61 |61,75|63,38| 64,88 | 65,5 | 65,75

Qua két qua khao sat cua vat lieu hap phu (M2) cho thay nong do
amoni giam kha nhanh tir nhitng gio dau tién, sau khoang 4h30 nong do
amoni hau nhu khong thay ddi, vay thoi diém dat can bang hap phu la
4h30.
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MAu 3. Dich loc bun do + cao lanh tinh ché

Bdng 3.3 Khdo séat khd nang hdp phu amoni theo thoi gian cua vt liéu
dich bun dé + cao lanh tinh ché

1h 1h30 | 2h |[2h30| 3h |[3h30| 4h [4h30| 5h
Thoi gian
(150ml)| (140) |(130){(120)|(110){(100)| (90) | (80) | (70)

Abs 0,312 | 0,301 |0,289|0,282| 0,28 |0,275|0,264|0,262| 0,261

X(mgN/I) 0,303 | 0,292 |0,279/|0,272| 0,27 |0,265|0,253|0,251|0,2507

Co (mgN/I) 100 (37,875| 36,5 [34,87| 34 |33,75|33,12|31,62|31,375

C. (mgN/l) | 37,87 | 36,5 |34,87| 34 |33,75|33,12|31,62|31,37 31,337

mo(mgN) 15 5,302 |4,74514,185| 3,74 |3,375(2,981| 2,53 | 2,196

m1(mgN) 5,681 | 5,11 [4,533| 4,08 |3,712(3,312|2,846| 2,51 | 2,193

Cr(mgN/g) | 9,319 | 9,511 |9,723|9,828|9,856|9,919|10,05|10,07|10,077

Hiéu suat(%) | 62,13 | 63,5 |65,13| 66 |66,25|66,88(68,38|68,63(68,663

Qua két qua khao sat cua vat lieu hap phu (M3) cho thay nong do
amoni giam kha nhanh tir nhitng gio dau tién, sau khoang 4h nong do
amoni hau nhu khong thay d6i, vay thoi diém dat can bang hap phu la 4h.

e Két luan:

Qua két qua khao sat cua 3 vat liéu hap phu trén cho thay néng do
amoni giam kha nhanh tir nhitng gio dau tién va dat duoc thoi gian can
bang hap phu & cac thoi gian khac nhau. Nhung sau khoang 3h hiéu suat
hap phu amoni cua 3 vat liéu hau nhu khéng thay d6i, vay ta chon thoi
gian dat can bang hap phu 1a 3h dé lam céc thi nghiém tiép theo.

3.2.2. Khao séat anh hwong cua pH

Anh huéng caa pH dén qué trinh hap phu amoni dugc khao sat

trong ving pH = 3 - 7 véi diéu kién:
e Nong do ban dau: 100mg/I.
e Thé tich dung dich hap thu: 20ml.
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e Khéi lugng chéat hap phu: 0,2g.
e Thoi gian hap phu: 3h.
Trong d6: Camoni = 100mg/l vay trong 20ml cé 2mg.

C, noéng do sau hap phu pha long
m, s mgN con lai trong pha long
Cr=my—my

Mau 1. Bun d6 thd, siy khd ¢ 120°C trong 24h

Bang 3.4 Khdo séat kha ndng hap phu amoni theo pH cua vdt liéu bun do
tho

pH 3 4 6 7
Abs 0,612 0,592 0,576 0,549
X 0,615 0,595 0,579 0,552
Co (mgN/I) 100 100 100 100
Ci (mgN/l) | 76,875 74,375 72,375 69
mo(mgN) 2mg 2mg 2mg 2mg
my(mgN) 1,383 1,338 1,302 1,242
Cr (mgN/g) | 3,085 3,31 3,49 3,79

Tu két qua trén ta thay, trong ving pH = 3 - 4 nong do hap phu
hau nhu khong thay d6i, tuy nhién dén pH = 6 - 7 hiéu suat hap phu c6
xu hudng giam xudng
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Mau 2. Bun d6 bién tinh

Bdng 3.5 Khdo sét khd néng hdp phu amoni theo pH cua vat lidu ban do bién tinh

pH 3 4 6 7
Abs 0,596 0,57 0,547 0,539
X 0,599 0,572 0,548 0,54
Co (mgN/I) 100 100 100 100
C, (mgN/l) | 74,875 71,5 68,5 67,5
m, (MgN) 2mg 2mg 2mg 2mg
mi (MgN) | 1,347 1,287 1,233 1,215
Cr(mgN/g) | 3,265 3,565 3,835 3,925

Tu két qua trén ta thay, trong vang pH = 3 - 4 hiéu suat qua trinh hap
phu hau giam dan; tuy nhién dén pH = 6 — 7 hiéu suat hap phu khéng thay
doi.

Mau 3. Dich loc bun d6 + cao lanh tinh ché

Bdng 3.6 Khdo séat kha ndang hdp phu amoni theo thoi gian cua vt liéu
dich loc bun dé + cao lanh tinh ché

pH 3 4 6 7

Abs 0,496 0,47 0,448 0,401
X 0,495 0,468 0,445 0,396

Co (mgN/I) 100 100 100 100
Cy (mgN/l) | 61,875 58,5 55,625 49,5
m, (MgN) 2mg 2mg 2mg 2mg
m; (MmN) 1,113 1,053 1,001 0,891
Cr (mgN/qg) 4,435 4,735 4,995 5,545

Tu két qua trén ta thay, trong ving pH = 3 - 4 hiéu suat qué trinh
hap phu cé xu hudng giam dan; tuy nhién dén pH = 6 - 7 hiéu suat hap
phu khéng thay d6i va giam dan. Nguyén nhan anh huong cua pH dén
qué trinh hap phu amoni trén bun doé bién tinh duoc giai thich 1a do su
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hap phu canh tranh cua H* va sy tich dién duong trén bé mat vat liéu hap
phu & viing pH thap.

3.2.3. Khdo séat khd ndang hap phu cua vt liéu

Pé xac dinh kha nang hap phu cua vat liéu, ta tién hanh khao sat
vai cac dung dich amoni ¢6 cac ndng dd ban dau khac nhau: 25mg/I,
50mg/I, 75mg/I, 100mg/l, 150mg/l, 200mg/l (cac dung dich nay duoc pha
tir mubi NH,CI). Thuc hién qua trinh hap phu:

e Thé tich hap phu: 100ml
e Khéi lugng chat hap phu: 0,2g.
e Thoi gian hap phu: 3h.
Thé tich dung dich do lai sau ly tam 1& 18 ml.
Trong d6: C, ndong do sau hap phu pha léng
m, s6 mgN con lai trong pha long
m, = My —my

Cr=m,x1:0,2
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MAu 3. Dich loc bun do + cao lanh tinh ché

Khod ludn tét nghiép

dich bun dé + cao lanh tinh ché

Co (mgN/I) 25 50 75 100 150 200
Abs 0,059 | 0,102 | 0,248 | 0,231 | 0,412 | 0,623
X 0,0416 | 0,085 | 0,134 | 0,219 | 0,407 | 0,628

C, (mg/l) 52 10,663 | 16,82 | 27,36 | 50,875 | 78,531

Mo (MgN) 0,5 1 1,5 2 3 4

m; (mgN) | 0,0936 | 0,191 | 0,302 | 0,492 | 0,915 | 1,413

m, (Mg) 0,406 | 0,808 | 1,198 | 1,508 | 2,085 | 2,586

Cr (mg/g) 2,03 4,04 | 599 | 7,54 |10,425|12,932

Cl/Cr 2,561 | 2,639 | 2,808 | 3,628 | 4,88 | 6,072

Bdang 3.7 Khdo sat khd nang hdp phu amoni theo nong dé cua vdt liéu

D6 thi thu dugc c6 dang duong cong hap phu dang nhiét Langmuir.
O day, chang t6i st dung phuong trinh Langmuir dé tim ra tai trong hap
phu cuc dai cua vat liéu.

! < y = 0,0506x + 2,1655
2 R? = 0,9906
G 4 =
O 3 / ¢ Seriesl
2 —— Linear (Seriesl)
1
0
0 50 100
Cl

Hinh 3.7 Tdi trong hdp phu theo Langmuir cua dich bin dé + cao
lanh tinh ché
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Khod ludn tét nghiép

Vay kha niang hap phu cuc dai cua vat liéu: 26 mg NH4*/g.

Mau 2. Bun d6 bién tinh

Bang 3.8 Khdo séat khd nang hdp phu amoni theo nong dé cua vdt liéu
bun do bién tinh

Co(mg/l) | 25 | 50 | 75 | 100 | 150 | 200
Abs 0,062 | 0,113 | 0,166 | 0,242 | 0,430 | 0,636
X 0,044 | 0,098 | 0,152 | 0,231 | 0,427 | 0,641
C.(mgN/l) | 55 |12,36|19,02 |28,97 | 53,44 | 80,09
me(mgN) | 05 | 1 | 15 | 2 3 4
m. (mgN) [0,099 | 0,222 | 0,342 | 0,521 | 0,961 | 1,441
m, (mgN) [0,401|0,778 | 1,158 | 1,479 | 2,039 | 2,559
Cr = (mgN/g) | 2,005 | 3,89 | 5,79 | 7,395 10,195 | 12,795
Cl/Cr 2,743 3,177 | 3,284 | 3,917 | 5,241 | 6,259

D6 thi thu dugc c6 dang duong cong hap phu dang nhiét Langmuir.

O day, chang t6i st dung phuong trinh Langmuir dé tim ra tai trong hap
phu cuc dai cua vat liéu.

_®

/

Cl/Cr

oo

SO B N W~ 01 O N

50

Cl

100

y =0,048x + 2,5075

R?=0,9933

& Seriesl

—— Linear (Series1)

Hinh 3.8 Tdi trong hdp phu theo Langmuir cuia bin dé bién tinh
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Vay kha ning hap phu cuc dai cua vat liéu: 22 mg NH,*/g.
e Phuong trinh Freundlich
MaAu 2. Bun dé bién tinh

Bdang 3.9 Khdo sat khd nang hdp phu amoni theo nong dé cua vdt liéu
bun do bién tinh

Ci(mg/l) | 55 |12,36|19,02 |28,97 | 53,44 | 80,09

Cr = (mgN/g) | 2,005 | 3,89 | 5,79 | 7,395 | 10,195 | 12,795

Lg ClI 0,74 11,092 1,279 1,461 | 1,727 | 1,903

Lg Cr 0,302 0,589 0,762 | 0,868 | 1,008 | 1,107

1,2

y = 0,6866x - 0,1659
1 — R? = 0,9853
08

L. ! /
)
> 0.6 _
- 0.4 ¢ Seriesl
{ —— Linear (Seriesl)
0,2
0
0 0,5 1 15 2

Lg CI

Hinh 3.9 Tdi trong hdp phu theo Freundlich cia bin dé bién tinh

Do thi thu dugc c6 hé sé hdi quy R? = 0,9853 chirng té phu hop véi md
hinh dang nhiét hap phu Freundlich.

Hé sdn= 1/tg 0,1659 = 345,362
[ =kC"" Ha s6 k = 1,995
Quaé trinh hap phu amoni tuén theo dang nhiét Freundlich ¢ hé s6 k =

1,995 cho thay qua trinh hap phu twong ddi tét va dién ra mot cach thuan loi.
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Mau 3. Dich loc bun do6 + cao lanh tinh ché

Khod ludn tét nghiép

Bdang 3.10 Khdo sat khd ndng hap phu amoni theo néng dé cua vat liéu
dich loc bun dé + cao lanh tinh ché

C, (mgN/I) 5,2 10,663 16,82 27,36 50,875 | 78,531
Cr=(mgN/g) | 2,03 4,04 5,99 7,54 10,425 | 12,932
Lg CI 0,716 1,027 1,225 1,437 1,706 1,895
Lg Cr 0,307 0,606 0,777 0,877 1,018 1,111
1,4
1,2 y = 0,6622x - 0,1009
1 (‘ R%?=0,9716
- >
o 08 *
2 o6 / & Seriesl
0.4 P —— Linear (Seriesl)
0,2
0
0 1 15
Lg Cl

Hinh 3.10 Tdi trong hdp phu theo Freundlich cua dich bun dé + cao lanh tinh

ché

Do thi thu dugc c6 hé sé hdi quy R? = 0,9716 ching té phi hop véi md
hinh dang nhiét hap phu Freundlich.
Hésdn=1/ tg 0,1009 = 567,849.

r — k.Clln

Hé sd k = 2,024.
Quaé trinh hap phu tuan theo dang nhiét Freundlich c6 hé sé k = 2,024 cho
thay qua trinh hap phu dién ra tét va thuan loi.
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3.3. Khao sat kha nang xi& ly amoni cua vt liéu dich bun dé + cao

lanh tinh ché bing mo hinh déng

Cho dung dich NH," 20mg/l chay qua cot loc véi 2 téc do lan luot 12
2ml/phit va 0,5ml/phit. Xac dinh ndng d6 NH," & dau ra theo thoi gian ta thu
duoc két qua trong bang sau:

+ Van téc 2ml/pht.

Bang 3.11 Kha néng hap phyu cua vat liéu véi mdu nwéc pha (toc do

2ml/phat)
Thoi
_ 10/20| 30 |40 |50 |60 | 70 | 75 | 80 | 85 | 90 | 95 100|105
gian(ph)
Thé tich
(m) 20{40| 60 | 80 |100{120{140|150|160|170|180|190 (200|210
m
Nong do
N | 0,1/0,13/0,19|0,25|0,48|0,65|0,72|0,84|0,96|1,18|1,26|1,34|1,51
4

+ Van toc 0,5ml/phat

Bang 3.12 Khd ndang hap phu cua vat liéu véi mdau nwéc pha (toc do
0,5ml/phat)

Thoi
gian | 10| 20|30 | 60 | 120 | 240 | 300 | 360 | 420 | 540 | 600 | 660 | 720 | 780 | 820
(ph)

Thé
tich | 5 110|15| 30 | 60 | 120 | 150 | 180 | 210 | 270 | 300 | 330 | 360 | 390 | 410
(ml)

NH,"
0,09 0,14 | 0,22 0,36 | 0,42 | 0,56 | 0,68 | 0,94 | 1,16 | 1,24 | 1,36 | 1,51
(mg/1)
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Qua két qua bang 3.11 va bang 3.12 cho thay, véi 1g vat liéu da
ché tao duoc c6 thé xur 1y dugc 210 ml nudc pha ¢6 ndng d6 amoni ban
dau 20mg/l xudng muc tiéu chuan vé ham leong amoni trong nuéc sinh
hoat néu cho dung dich chay qua cot va&i van tdéc 2ml/phit va xu Iy duoc
410 ml dung dich trén néu cho chay qua cot véi van téc 0,5ml/phat.

Két qua cho thdy hiéu qua hap phu giam khi ting téc d6 dong
(giam thoi gian tiép xuc). Muac do giam dang ké khi téc d6 dong tang tir
0.5 Ién 2ml/phat, hiéu qua hap phu amoni cua vat liéu so voi ly thuyét

twong ung giam tir 80 xudng 34%.
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CHUONG 1V
KET LUAN VA KIEN NGHI

Két luan

Sau qué trinh 1am khoa luan, ching toi rat ra mot sé két luan vé kha ning
tong hop vat liéu hap phu tir bun do va cao lanh 1am vat liéu xir ly amoni trong
nudc nhu sau :

1. Nghién ciu bé mat bang kinh hién vi dién tir quét, cho thay bé mat vat
liu hap phu c6 nhiéu 15 tréng va tré nén x6p hon. Nho d6, lam ting kha ning
hap phu amoni trong nudc.

2. Tién hanh khao séat kha ning xur Iy amoni cua cac vat liéu thu duoc két
qua tai trong hap phu cuc dai ctua cac vat liéu dbi véi cation NH,* 1a vat lieu M2
= 22mgN/I, vat liéu M3 = 26 mgN/I.

3. Qua tién hanh khao sét kha nang xt ly amoni cua c4c vt liéu theo thoi
gian thu duoc két qua thoi gian can bang hap phu la vat liéu M1= 4h, vat liéu
M2 = 4h30, vat lidu M3 = 4h.

4. Tién khao sat kha nang xir ly amoni cta cac vat liéu theo pH ta thu
duoc két qua pH anh huong téi qué trinh hap phu 1a pH = 7.

5. Khao st kha nang hap phu amoni trong nuéc thai da cho nhiing két
qua tuong di tét, tir d6 co thé tinh toan duoc lugng chat hap phu can thiét dé xir
Iy amoni dua vé tiéu chuan thai cho phép.

Kién nghi

Trong qué trinh thyc hién dé tai, do thoi gian va diéu kién thi nghiém c6
han, chua thuc hién hét nhiing ph@in can lam, chung t61 dua ra mot sb hudng
nghién ctu tiép theo nhu sau

1. Tiép tuc nghién ctru sau hon vé ban chat hap phu caa bun do va cao lanh.

2. Phan tich thém vé céc thong sé chi tiéu co trong nudc thai, danh gia
nhitng anh huong cua ching dén kha nang hap phu amoni trong nudc.
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PHU LUC

Phwong phap xdc dinh amoni.
Két qua phwong trinh dwong chuan NH,*
+ Nguyeén tac:

Phan &ang caa amoni va hypochlorite véi sy ¢cO mat caa xdc tac
thymol tao thanh hop chat indothymol mau xanh dam. Po ¢ budc song
694 nm.Giéi han phéat hién tir 0,1- 1,2 mg/l N-NH,".

+ Chuan bi thubc thir:

- NH,": Can 0,03891g NH,CI dinh mutc thanh 100ml nudc céat 2
lan thu duoc dung dich géc 0,1 g/l. Bao quan trong ta lanh.

Dung dich lam viéc: 1dy 10ml pha lodng 10 lan vao binh dinh mac 100ml.

- Natri nitro pruxit: Can 0,5g natri nitro pruxit pha thanh 25ml
dung dich. Bao quan trong ta lanh.

Dung dich lam viéc: lay 2,5ml pha lodng 10 lan vao binh dinh mac 25ml.

- Dung dich @éém: Can 0,794g Na,COj; va 0,504g NaHCO; dinh
muc thanh 100ml.

-NaOCI: Lay 1ml dung dich 5% clo du + 4ml nuéc cat sau do lac
déu cho vao lo mau nau cé nat van, bao quan trong ta lanh.

Dung dich 1am viéc: 1ay 1ml pha lodng 10 lan thanh 10ml
- Thymol: Can 1,5g thymol + 4g NaOH dinh mac thanh 50ml.
+ Céch tién hanh:
- Hat V(ml) mau
- Thém 1 giot natrinitropruxit — lic déu
- Thém 1 giot dung dich d¢ém OXH — lic déu
- Thém 2 giot thymol —lac déu
- binh mac 1én 5ml

Dung dich néu c6 amoni s& chuyén sang mau xanh
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Dbé yén 5 phut réi dem do quang ¢ budc séng 694 nm.

V dung dich

i 0,5 | 0,75 1 1,5 2 25 | 3
chuan 0.01g/I(ml

Néng d6 (mg NH, /)| 0,1 | 02 | 04 |06 | 08 | 1 [12

Do quang (Abs) 0,154 | 0,206 | 0,397 [ 0,61 | 0,782 | 0,951 | 1,2

14
1,2 y=0,9612x+0,0209
' / R =0,997

1
0,8 .

¢ Seriesl

06 —— Linear (Series1)
04
0,2

0 .

0 0,5 1 15

Hinh . Phirong trinh dwong chudn cuia NH,*
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