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LOI MO PAU

Mangan 1a nguyén té phd bién tha 12 trong sinh quyén. Ham luong cta no trén
bé mit trai dat chiém khoang 0,098% vé khéi lwong. Mangan c6 mit trong nhiéu doi
tugng moi trudong nhu dat, nudc, tram tich va trong céac vat chat sinh hoc khac nhau.
Day 1a nguyén t6 rt can thiét cho sy phat trién caa sinh gidi.

Tuy vay, mangan ciing trd thanh kim loai c6 tinh doc hai khi duoc hap thu &
nong d6 cao. Véi con nguoi, mangan gay ra hoi chimg duoc goi 1a “manganism”,
gay anh hudng dén hé than kinh trung wong, bao gom céc triéu chimg nhu dau dau,
mat ngi, viém phoi, run chan tay, di lai kho khan, co that co mat, tam than phan liét
va tham chi ao giac.

Mangan c6 mat trong hon 100 loai khoang khéac nhau. Thong qua qua trinh rira
tréi, phong hda cua dat da va cac hoat dong cua con ngudi mangan sé& duoc tich ty
trong cac ngudn nude khac nhau nhu ao, hd sdng, sudi, bién... goi chung 13 nuéc bé
mat roi tir nude bé mat mangan sé dugc ngam vao nhiing mach nudc trong 1ong dat
ma ta goi 12 nudc ngam. Pay 1a Ii do vi sao mangan ndi riéng va nhiéu nguyén té kim
loai nang ndi chung hién nay da c6 mat trong nguon nudc ngam cua nhiéu quéc gia
trén thé gidi.

C6 rat nhiéu phuong phap nham loai bo Mangan trong nudc nhu: phuong phap
ly hoc, hoa hoc, sinh hoc, trao doi ion, hap phu.. D3 c6 nhiéu phuong phap duoc si
dung, trong d6 phwong phap hap phu to ra c6 nhiéu wu diém va duoc sir dung rong rai
hon ca boi cac wu diém nhu xir Iy nhanh, d& ché tao thiét bi va dic biét 1a c6 thé tai
sir dung vat liéu hap phu. Trong phuong phap hap phu thi céc vat liéu khoang sét hay
vat liéu bién tinh tir c&c phu pham ndng nghiép nhu vo trau, 16i ngd, vo lac, ba mia,
vo san,... duoc xem 1a céc loai vat lidu hap phu cé nhiéu trién vong. Viéc nghién cau
st dung cac phu pham néng nghiép dé tng dung 1am vat liéu hap phu ion Mangan

trong nuGc S& co ¥ nghia thuc tién trong viéc st dung mot cach ¢ hiéu qua ngudn
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phu pham ndng nghiép khong 16, giam thiéu kha ning gy 6 nhiém moi trudng, dong
thoi tao ra mot loai vat liéu hap phu ré tién tir ngudn nguyén liéu san c6. Phu pham
ndng nghiép thuong gom céac thanh phan cellulose, hemicellulose, lignin, lipid,
protein, cac loai duong don, tinh bot, nudce, hidrocacbon, tro. Nhirng vat liéu nay co
kha nang hap phu kim loai nang nho cau trdc nhiéu 16 x6p va thanh phan gom céc
nhém chac hoat dong. Cac nhém chuc trong sinh khéi bao gdm nhém axetamido,
cacbonyl, phenolic, khung polysaccarit, amin, sunphua hydryl, cacboxyl, rugu va
este. C4c nhdm nay tao &i luc va tao phic véi ion KLN. Mot s vat liéu hap phu lién
két khdng chon loc, c6 thé lién két véi nhiéu ion KLN. Trong khi, cac vat liéu khac
lien két chon loc ion KLN phu thudc vao thanh phan héa hoc cua ching. Céac phé
pham nhu xo dira, triu, vo lac, bd mia, 14 cay che, cay dwong xi, than cay du du, than
cay chudi, vo trau, than cay ngo,... dd duoc nghién cau nham phat hién kha ning tach
kim loai nang trong nudc. Tuy nhién, hién nay trén thé giéi ciing nhu & Viét Nam
chua c6 cong bd ndo nghién ctu vé anh huong cua song siéu am dén qué trinh hap
phu cua vat lieu nay. V&i muc dich 1am ting gia tri sir dung cua phé pham nong
nghiép 1am vat liéu hap phu ion Mangan trong nudc , em da chon va thuc hién dé tai:
“Nghién ciru dnh hwong Ciia séng siéu am dén qua trinh hdp phu Mangan cia vt

liéu loc”.



Chuong 1 - TONG QUAN
1.1. Khéai quat vé Mangan
1.1.1. Tinh chdt vat ly va tinh chdt hoa hec

Mangan 1a mot kim loai mau tring bac, ¢6 ki hiéu Mn va c6 sé hiéu nguy@n tu
25. Mangan c¢6 mot s dang thu hinh khac nhau vé mang ludi tinh thé va ti khdi, bén
nhat & nhiét do thuong 1a dang a v&i mang ludi lap phuong tim khéi.

Mangan rat ciing va rat dé v nhung dé bi oxi hda. Céc trang thai oxi hda phd
bién nhat cia Mangan 13 +2, +3, +4, +6 va +7. Trong d6, trang thai 6n dinh nhat 1a
Mn*?. Mangan la kim loai twong ddi hoat dong. N6 dé bi oxi hoa trong khdng khi boi
cac chat oxi h6a manh nhu O,, F,, Cl, va tham gia phan @ng véi dung dich cac axit
lodng nhu HCI, H,SO,4 nhung lai thu dong trong dung dich HNO; dac, ngudi.

1.1.2. Nhéing #ing dung chinh ciza mangan va cac hgp chdt ciza mangan

Ung dung Ién nhit cuia mangan 1a trong cdng nghiép san xuat sat, gang, hop
kim thép, nhat la trong viéc ché tao thép khong gi. Ung dung Ién thir hai cia mangan
la san xuat cac hop kim nhém. Cac hop chét cia mangan duoc ung dung trong céc
linh vuc khac nhau nhu: dién te, 1am sach, khir mau, tay ué.. .

1.1.3. Vai tro ciia mangan déi Véi sw song

Mangan 1a mot nguy@n té can thiét cho tit ca cac loai. Trong co thé ngudi,
mangan |a thanh phan ciia nhiéu enzym déng thoi gop phan kich hoat cac enzym
khac, tham gia vao mot sé qua trinh nhu: téng hop axit béo va chlesterol, san xuat
hooc mén giéi tinh. O dong vat thi nghiém, thiéu mangan dan dén cham tang truong,
bat thuong xwong, giy sai sot trong qué trinh chuyén hda cachohydrat va chat béo.
Mangan ciing déng vai trd quan trong trong tong hop lignin, chuyén hoa axit
thephenolic va trong qua trinh quang hop ¢ thuc vat.

1.2. Van dé 6 nhiém Mangan téi ngudn nwéc
Mangan c6 mat trong hon 100 loai khoang khac nhau. Thdng qua qua trinh rua

tréi, phong hda cua dat da va cac hoat dong cia con ngudi mangan sé& duoc tich ty



trong cac ngudn nude khac nhau nhu ao, hd sdng, sudi, bién... goi chung 1a nudc bé
mat roi tir nuge bé mat mangan s& dugc ngidm vao nhirng mach nudce trong 10ng dat
ma ta goi 1a nudc ngam. D6 14 1i do vi sao mangan néi riéng va nhiéu nguyén t6 kim
loai nang ndi chung hién nay da c6 mat trong ngudn nudc ngam cua nhiéu quéc gia
trén thé gidi.

Ham luong mangan trong nudc tu nhién trung binh la 0,58mg/1, ham lugng nay
phu thudc vao 3 yéu td chinh: dia hoa cua khoang vat, diéu kién hoa hoc cua nudc va
hoat dong cua cac vi sinh vat. O ham lugng cao hon 0,15mg/1 c6 thé tao ra vi kho
chiu, 1am hoen & quan 4o. Ngay ca khi ndong d6 mangan < 0,02mg/1 thi né c6 thé tao
ra 16p cian mau den doéng bam vao thanh va ddy bon chira.Su c6 mat ciia mangan ¢
ndng do thap trong cac ngudn nudce ty nhién 1 can thiét cho stc khoe cua con ngudi.
Tuy nhién, & nong do cao, mangan lai gy ra nhiéu tac dong tiéu cuc. Dya trén nhitng
s6 liéu vé nguy co anh huang téi sac khoe ciia mangan, cac té chac va qubc gia da
dua ra céc tiéu chuan vé mangan trong nude an udng khac nhau. Lugng Mn cho phép
dua vao co thé trong cac ngudn thyc pham, nudc udng va khong khi tinh theo ngay
la:

Bang 1.1. Lugng Mn cho phép dua vao co thé

Nong d6 trung binh Khoang gidi han
(mg/kg) (mg/kg)

Thtrc an 3,0 27

Nudc udng 0,05 0-1

Khéng khi 0,02 0-0,029

(Canada Health, Manganese, Updated November 1987)
Tinh trang 6 nhiém mangan trong nudc ngam dang xay ra tai nhiéu quoc gia

trén thé gioi, trong d6 dang chu y nhat 12 & Bang-la-dét, Cam-pu-chia va dong bang



song Mé-kong. Co thé ndi rang d6i véi Bang-la-dét day thuc su 1a mot tham hoa.
Tang ngam nuéc ndéng 1a ngudn cung cap nude dn udng chinh cho mét lugng 16n dan
cu (khoang 140 triéu nguoi) ¢ ving ngoai 6 va ving d6 thi. Tuy nhién, diéu dang lo
ngai hién nay Ia trong mot cudc khao sat duoc tién hanh gan day da cho két qua hon
mot nira s6 giéng ¢ Bing-la-dét cd ndng d6 vuot qua tiéu chuan cho phép vé mangan
va sat. Nong d6 mangan trong 3534 mau nuéc ngam dao dong trong khoang tir <
0,001 mg/L dén 9,98 mg/L. Gi4 tri trung binh va trung vi lan luot 1a 0,554 mg/L va
0,287 mg/L. 27% s6 mau c6 nong dd nho hon tiéu chuan cho phép cua Bangla-dét
(0,1 mg/L). 32% sb6 mau c6 nong do6 mangan trong khoang 0,1 -0,4 mg/L. 25% s
mau c6 nong do trong khoang 0,4 - 1,0 mg/L. 17% s6 mau c6 nong dd mangan > 1,0
mg/L va 10 mau c6 ndng d6 mangan vuot qua 5 mg/L [1].

Vén dé 6 nhiém ngudn nudc hién nay 1a mot diém nong d6i voi dong bang chau
tho séng Mé-kéng rong Ion (dién tich khoang 62000km2), 50% sé giéng c6 nong do
mangan vuot qué tiéu chuan cho phép caa WHO (0,4mg/L). Khoang 2 triéu nguoi
dan sinh séng ¢ day dang chiu su & nhiém tir nhiing ngudn nudc ngam khdng qua X
Ii.

Nong d6 mangan cao ciing duoc tim thiy trong nudc ngam & mét sé québc gia
khac nhu: Ghana, Thuy Pién, Newzealand, Ha Lan...Nhu vay, 6 nhiém nudc ngam
ndi chung va 6 nhiém mangan néi riéng dang tré thanh van dé mang tinh thoi sy, toan
cau. Con ngudi khdng thé séng thiéu nudc. Vi vay, vai viéc str dung tai nguyén nudc
ngam nhu hién nay thi nguy co phoi nhiém mangan, gay anh huéng téi sicc khoe con
ngudi 12 rat [on. Do d6, cac cac nha khoa hoc trén thé gigi khuyén cao can phai tiép
tuc diéu tra nghién ctu vé van dé 6 nhiém mangan trong nugc mot cach sau rong hon
ntra.

O Viét Nam, cac ting nudc ngam cua ddéng bang song Hong va séng Mé-kéng
dang duoc khai thac trén quy md 16n dé str dung 1am ngudn nudc sinh hoat. Hién nay,

c6 khoang 17,3 triéu nguoi dang séng ¢ ddong bang séng Ctu Long va khoang 19,8



triéu nguoi dang song ¢ dong bang sdng Hong [2]. Song ngudn nudc ngam & cac khu
vuc nay dang de doa stc khoe hang triéu nguodi do 6 nhiém mangan. Tuy nhién,
nhitng nghién ctu vé van dé 6 nhiém mangan trong nudc ngadm hoic trong nudc
giéng khoan tai Viét Nam hién nay con kha han ché. Agusa va cong su (2005) da tim
thiy ndng do asen, mangan va bari cao khi phan tich 25 mau nudc giéng khoan tai 2
huyén viing ngoai 6 Ha Noi 1a Gia Lam va Thanh Tri. Gi4 tri trung vi cia nong do
mangan ¢ ca Gia Lam va Thanh Tri déu 16n hon 1 mg/L, 76% s miu nudc ngam co
nong do mangan cao hon tiéu chuan cho phép cua WHO (0,4 mg/L). Mét tinh khac &
ddng bang séng Hong 1a Ha Nam ciing da ghi nhan thay sy 6 nhiém mangan trong
nudc. 66 Mau nudc ngam duoc thu thap & 4 xa Vinh Tru, Nhan Pao, B6 Bé, Hoa
Hau. Piéu dang néi & day 1a hon 70% s6 mau nudc ngdm cd ndng do mangan vuot
qué qui chuan cho phép trong nudc dn ubng cua Viét Nam (0,3 mg/L). Tinh trang 6
nhiém nuéc ngam & doéng bang séng Mé-kéng, mién nam Viét Nam c6 phan nang né
hon so véi dong bang sdng Hong. Mot nghién ctru da duoc tién hanh vao nim 2007 -
2008 tai 4 tinh An Giang (n=107), Pong Thap (n=86), Kién Giang (n=122) va Long
An (n=89) vai tong s6 mau thu thap duoc 12 404 mau. Khoang nong d6 mangan trong
nuéc thay doi tir < 0,01 mg/L dén 14 mg/L. Trong d6, khi xét chung toan dong bang
thi 74% s6 mau nuéc ngam c6 nong do > 0,05mg/L. Tinh hinh 6 nhiém & cac tinh
cling rat khac nhau. Hon mot nira s6 mau & An Giang va Dong Thép c6 nong do
mangan > 0,05mg/L. Phan tram s6 mau khong an toan vé asen hay mangan ¢ An
Giang va Pong Thap lan luot 12 93% va 76% [3].
1.3. Mangan doi Voi co thé con nguwoi
1.3.1. Sw hdp thu va chuyén hda mangan trong co thé nguoi

Mangan dugc hap thu vao co thé ngudi thong qua 3 con dudng: hd hép, tiép xtc
va tiéu hoa. Trong d6, su hap thu qua dudong ho hap 1a nhanh nhét, thuong xay ra voi
nhitng cong nhan 1am viéc tai cac khu céng nghiép san xuat gang thép va ché tao ac

qui. Con ddi véi con ngudi ndi chung, mangan dugc hap thu thong qua in udng la



chu yéu. Su hap thu mangan lién quan téi mot sé yéu té nhu: ham luong sat, can Xi
trong thuc pham, chét tanin trong tra, cac loai thic an xo...Sau khi duoc hap thu
mangan s& duoc van chuyén qua mau dén cac co quan trong co thé. Ham luong
mangan cao nhat thudng duoc tim thy trong xuwong, gan, cat, tuy, tuyén thuong than,
cac md giau ti thé va sic té [4]. Su tap trung ham lwong mangan thip nhat 1a ¢ ma.
Trong co thé nguoi, mangan cé thé ton tai & mot vai trang thai oxi hoa trong cac hop
chat phac hoic ¢ dang ion tu do. Sau khi thuc hién cac qua trinh trao ddi chat,
mangan dugc thai loai ra khoi co thé qua: phan, nudc tieu, mo héi, toc va sira me.
1.3.2. Nhiém dpc mangan va nhing dnh hweng téi sic khée con nguoi

Hau hét cac truong hop nhiém doc mangan xay ra déi véi cong nhan cong
nghiép 1am viéc trong c4c nha may san xuét gang thép hoic trong cac khu khai thac
moé. Mangan dugc hip thu vao co thé thong qua hd hap s& 1am ton thuong phdi V6
cac murc do khac nhau nhu: ho, viém phé quan cap tinh, viém cudng phoi, U tai, run
chan tay va tinh dé bj kich thich. Cac nghién ctu ctiia cac nha khoa hoc tai khu khai
thac mo thuoc Molango de Escamilla- Mexico cho thay rang méi truong tiép xdc co
chtra nhiéu bui Mn 1am suy yéu sic khoe va su chi y & nguoi 16n tai khu vuc nay.
Sy nhiém doc mangan ciing xuét hién khi con nguoi sir dung ngudn nude an udng co
nong do mangan cao trong maot thoi gian dai. Mot cau bé 10 tudi dung nude sinh hoat
c6 néng d6 mangan cao gap 3 lan so vai tiéu chuan cho phép cua WHO (0,4 mg/L)
trong thoi gian 5 nam co6 biéu hién kha nang ghi nhé dudi mac trung binh. Nhiém doc
mangan tir nugc udng lam giam kha niang ngon ngi, giam tri nhd, giam kha niang van
dung su khéo 1éo cua ddi tay va téc d6 chuyén dong cia mat. Phoi nhiém mangan lau
dai (hon 10 ndm) di dan dén nhiing triéu ching than kinh khong binh thuong ¢ nguoi
cao tudi (n=77) mién Tay Bic Peloponnesos, Hy Lap. Nhom ngudi nay di sir dung
ngudn nudc bi 6 nhidm mangan, véi ndng d6 nam trong khoang 1,8 - 2,3 mg/L, trong
khi tiéu chuan mangan trong nuéc ubng cua to chuc Y Té Thé Gidi 1a 0,4 mg/l. Kha

nang gy dot bién va gay ung thu do phoi nhiém.Maot nghién ctru dugc thuc hién tai



Trung Québc da chang minh rang tré em tir 11 dén 13 tudi tiép xuc voi nudc udng co
chtra 0,24-0,36 mg /1 Mn ¢6 diém danh gia thip hon trong cac bai kiém tra danh gia
vé k¥ niang st dung, suchi y, tri nhé va kha nang quan sat hon so vai mot nhém
kiém soat tré em tiép xUc véi nudce c6 chira 0,03- 0,04 mg /1 Mn [5].

1.4. Cac phuwong phap xi@r ly Mangan trong nwoc.

C6 rat nhiéu phuong phap xt Iy ngudn nuéc 6 nhidm Mangan: phuong phap hoa
ly, héa hoc va sinh hoc... Song, Mangan thudng Ia phét sinh ra tir c4c ngudn nhét
dinh do vay céach tét nhat 1a xir Iy ngay tai ngudn gay 6 nhiém.

1.4.1. Phuong phap sinh hoc
Co s& cua phuong phap nay la hién tugng cac loai thuc vat (vi sinh vat, tao,
thue vat thay sinh, nam,...) ¢6 kha ning thu nhan vao trong té bao hoic giir trén bé
mit co thé ching céc kim loai nang, chdng st dung kim loai ning nhu chét vi lugng
trong qua trinh phat trien sinh khéi. Pay 1a hién twong hap phu sinh hoc
(biosorption). Trong phuong phap nay, nudc thai ¢ nong do6 kim loai nho hon 60
mg/l va bo sung du chat dinh dudng (nito, photpho), cic nguyén td vi lwong can thiét
khac duoc cung cap cho sy phat trién cua thuc vat. Cac phuong phéap sinh hoc dugc
dung:
- Két hop phuong phap ki khi va hiéu khi
- Phuong phap ki khi
- Phuong phap hiéu khi
1.4.2. Phwong phdp két tiia hoa hec
Phuong phap nay dua trén phan tng hda hoc giira cac chit dua vao nudc thai
véi kim loai can tach, ¢ d6 pH thich hop sé& tao thanh hop chat két taa va duoc tach
khoi nudce thai bang phuong phap 1ang.
Phuong phép dugc dung la két taa kim loai duéi dang hydroxit bang cach

trung hoa don gian cac chat thai axit. Do pH két tia cuc dai cua tat ca cac kim loai



khong triing nhau, ta tim mot ving pH téi wu, gia tri tir 7-10.5 tly theo gia tri cuc tiéu
can tim d¢é loai bo kim loai ma khéng gay doc hai.

Néu trong nudéc thai c6 nhiéu kim loai niang thi cang thuan tién cho qua trinh
két tua vi & gia tri pH nhét dinh, d6 hoa tan cua kim loai trong dung dich c6 mat cac
kim loai khac s& giam, co s ¢6 thé do mot hodc déng thoi ca 3 nguyén nhan sau:

e Toathanh chit cing két tua.
. Hap thu cac hydroxit kho két taa vao bé mat caa cac bong hydroxit dé két tua.
o Tao thanh hé nghéo nang luong trong mang hydroxit do ching bi pha huy
manh bang cac lon kim loai.
Nhu vay, dbi véi phuong phap két taa kim loai thi pH dong vai trd quan trong.

Khi xir Iy can chon tac nhan trung hoa va diéu chinh pH phd hop. Phuong phap két
taa hoa hoc ré tién, (g dung rong nhung hiéu qua khong cao, phu thudc vao nhiéu
yéu t6 (t°, pH, ban chat kim loai).
1.4.3. Phuong phap trao déi ion

Dua trén nguyén tic cia phuong phap trao doi lon dung ionit 1a nhya hiru co tong
hop, cac chat cao phan tir c6 géc Hydrocachbon va cac nhém chirc trao doi ion. Qué
trinh trao doi Ion duoc tién hanh trong cot Cationit va Aniomit. C4c vat liéu nhua nay
c6 thé thay thé duoc ma khong 1am thay doi tinh chat vat Iy cua cac chat trong dung
dich va ciing khong 1am bién mat hoic hoa tan. Cac lon duong hay am cb dinh trén
cac gbc nay day lon cung dau co trong dung dich thay d6i sé luong tai toan bo co
trong chat long trude khi trao d6i. DI v6i xtr 1y kim loai hoa tan trong nude thudng
dung co ché phan tng thuan nghich:

RmB+mA S mRA+B

Phan ng xay ra cho téi khi can bang duogc thiét 1ap. Qua trinh gom céc giai doan
sau:
. Di chuyén lon A tir nhan cua dong chat long téi bé mat ngoai cua ludi bién

mang chat long bao quanh hat trao déi lon.



o Khuyéch tan céc lon qua lép ngoai.

e Chuyén Ion da khuyéch tan qua bién gigi phan pha vao hat nhya trao doi.

. Khuyéch tan lon A bén trong hat nhya trao ddi t6i c&c nhém chiic ning trao
doi lon.

. Phan ng héa hoc trao ddi lon A va B.

o Khuyéch tan céc lon B bén trong hat trao dbi t6i bién gigi phan pha.

e Chuyén céc lon B qua bién gigi phan pha ¢ bé mat trong cia mang chat long.
. Khuyéch tan céc lon B qua mang.

. Khuyéch tan céc lon B vao nhan dong chat 16ng.
bic tinh cua trao doi lon:

o San pham khong hoa tan trong diéu kién binh thuong.

e San pham dugc gia cdng hop céach.

e Sy thay ddi trang thai cua trao d6i lon khdng 1am phan hay cau tric vat liéu.

Phuong phép trao d6i Ion c6 wu diém 14 tién hanh & quy mé 16n va vai nhiéu
loai kim loai khac nhau. Tuy vay lai ton nhiéu thoi gian, tién hanh kha phic tap do
phai hoan nguyén vat liéu trao doi, hiéu qua ciing khong cao.

1.4.4. Phwong phap dién hoa.

Téch kim loai bang cach nhung cac dién cuc trong nudc thai cd chira kim loai
nang cho dong dién 1 chiéu chay qua. Ung dung su chénh léch dién thé giira hai dién
cuc kéo dai vao binh dién phan dé tao ra mot dién trudng dinh huéng, cac lon chuyén
dong trong dién truong ndy. Cac cation chuyén dich vé catét, cac anion vé atét. Khi
dién 4p du 16n, phan ang sé& xay ra & mat phan cach chat dung dich dién cuc:

O catét: oxy hoa phat ra cac electron: A" — A + ¢’
O atdt: Khir véi viéc thu cac electron: C* +e— C

Hé thuc Nernst:

RT
E°= E00 + nF In(AOX/ Ared)



E% Thé can bang dién lyc.
E,”: Thé can bang dién cuc trong diéu kién chuan.
R : Hang sé mol cua khi 1i tudng.
F : Hang db Faraday.
T : Nhiét do (K°).
n : S6 electron dung trong qua trinh dién hoa.
Ay : Hoat tinh cia chét oxy héa.
A4 Hoat tinh cua chat khir
Uu diém cua phuong phap nay 13 nhanh, tién loi, hiéu qua xa 1y cao, it doc
nhung lai qua tén kém vé dién nang.
1.4.5. Phuong phap oxy hoa khi
Pay la mot phuong phap thong dung dé xir 1i nudc thai co chira kim loai nang
khi ma phuong phap vi sinh khong thé xir Iy dugc. Nguyén tic cia phuong phép 1a
dua trén sy chuyén tir dang ndy sang dang khéc bang su c6 thém electron khi hoac
mat electron (oxy hoa ) mot cip duoc tao béi mot sy cho nhan electron dugc goi 1a hé
théng oxy hda — khir
Khit 5 Oxy hod"" + ne”
Kha ning twong tac duoc dic trung bang thé oxy hoa khir hoic thé Redo, phu
thugc vao hoat tinh cua 2 dang bi oxyhoa va bi khur.
1.4.6. Phwong phap hap phu
Hap phu 14 su tich liiy chat trén bé mit phan cach cac pha khi-rin, long-ran,
khi-long, long-long.
Chéat hap phu 1a chit ma phan tir ¢ 16p bé mat c6 kha niang hut cac phan ti ¢
pha khac, nam tiép xGc vai no.
Chat bi hap phu 1a chat bi hat ra khoi bé mat pha thé tich dén tap trung trén bé
mat chat hap phu.



Thong thudng, qua trinh hap phu 1a qua trinh téa nhiét. TUy theo ban chat luc
tuong tac giira cac chat hap phu va chat bi hap phy, ngudi ta phan biét hip phu vat ly
va hap phu hoa hoc.

eHdp phuy vt ly

Trong hap phu vat ly, bai luc lién két Van Der Walls yéu nén cac phan tir chat
bi hip phu lién két véi nhitng tiéu phan (nguyén tir, phan tir, cac ion...) & bé mat phan
chia pha. D6 1a tdng hop cta nhiéu loai luc hit khac nhau: tinh dién, tan xa, cam tng
va luc dinh hudng. Chat bi hap phu chi bi ngung tu trén bé mat phan chia pha va bi
giit lai trén bé mat chat hap phu nén cac phan tir ciia chat bi hap phu va chat hap phy
khong tao thanh hop chat hoa hoc vi khong hinh thanh lién két héa hoc. Nhiét hap
phu khéng I6n & hap phu vat ly.

eHdp phu hoa hoc

C6 nhiing luc héa tri manh(do cé4c lién két bén cua lién két ion, lién két cong
hoa tri, lién két phdi tri,...) lién két nhitng phan tr hap phu va nhitng phan tir bi hap
15 phu tao thanh nhitng hop chat hoa hoc trén bé mit phan chia pha. N6i mot cach
khac, hap phu hda hoc xay ra khi cac phan tir hap phu tao thanh hop chét héa hoc véi
cac phan tir bi hdp phu va hinh thanh trén bé mit phan chia pha(bé mat hap phu). Luc
hap phu hoa hoc khi d6 1a luc lién két hoa hoc thong thuong(lién két ion, lién két
cong hoa tri, lién két phdi tri, ...) su hap phu héa hoc ludn ludn bat thuan nghich.
Nhiét hap phu hda hoc on, c6 thé dat toi gia tri 800kJ/mol[6].

Trong thuc té, su phan biét giira hap phu vat Iy va hap phu hoa hoc chi 1a tuong
dbi vi ranh gidi giira chiing khong rd rét. Mot s6 trudng hop ton tai ca qua trinh vat ly
va quéa trinh hda hoc. O viing nhiét do thap, xay ra qua trinh hap phu vat 1y, khi ting
nhiét d6 kha niang hap phu vat Iy giam va kha nang hap phu hoa hoc tang 1én.

e Gidi hdp phu



Giai hap phu 1a qua trinh chat bi hap phu ra khai 16p bé mit chat hap phu. Giai
hip phu dua trén nguyén tic sir dung cac yéu té bat loi ddi véi qua trinh hap phu.
Giai hap phu 1a phuong phap tai sinh vat liéu hap phu dé c6 thé tiép tuc st dung lai
nén né mang dic trung vé hiéu qua kinh té.

Mot s6 phuong phép tai sinh vat liéu hap phu:

- Phuong phap nhiét: duoc st dung cho céac truong hop chat hap phu bi bay hoi
hodc san pham phan hay nhiét cua chiing c¢d kha ning bay hoi.

- Phuong phap hoa 1y: ¢6 thé thuc hién tai chd, ngay trong cot hap phu nén tiét
kiém thoi gian, cdng thdo dd, van chuyén, khdng v& vun chat hip phu va cé thé thu
hoi chat hap phu & trang thai nguyén ven. Phuong phap hoa 1y c6 thé thuc hién theo
cach: chiét ngi dung moi

- Phuon phap vi sinh: 1a phuong phap tai tao kha nang hap phu nho vi sinh vat.

o Hdp phu trong méi trieong nwéc

Trong nudc, twong tac giita mot chat hap phu va chat bi hap phu phuc tap hon
nhiéu vi trong hé c6 it nhat I1a ba thanh phan gay tuong tac: nuéc, chat hip phu va
chat bi hap phu. Do su c6 mat cua dung méi nén trong hé sé xay ra qua trinh hap phu
canh tranh gitta c4c chat bi hap phu va dung méi trén bé mat chat hap phu. Cap nao
c¢6 tuwong tac manh thi hap phu xay ra cho ciap dé. Tinh chon loc cia cip tuong tac
phu thudc vao céc yéu td: do tan cua chat bi hap phu trong nudc, tinh wa hoic Ki nudc
ctia chat hap phu, mac d6 ki nude cua cac chat bi hap phu trong méi trudng nudc.

Trong nudc, cac ion kim loai bi bao boc béi mét 16p vo cac phan tir nude tao
nén cac ion bi hidrat héa. Ban kinh (d6 16n) cta 16p vo hidrat anh huéng nhiéu dén
kha nang hap phu caa hé do 16p vé hidrat 12 yéu té can tré twong tac tinh dién. Véi
céc ion cung dién tich thi ion c6 kich thudc 16n s& hap phu tét hon do c6 d6 phan cuc
I6n hon va 16p vo hidrat nho hon. Véi cac ion c¢6 dién tich khac nhau, kha nang hap
phu cac ion c6 dién tich cao tot hon nhiéu so véi ion cé dién tich thap. Sy hip phu

trong mdi trudong nudc chiu anh huong nhiéu bai pH. Su thay doi pH khdng chi dan



dén sy thay doi vé ban chéat chia chat hap phu (cac chat cé tinh axit yéu, bazo yéu
hay trung binh phan li khac nhau ¢ céc gia tri pH khac nhau) ma con lam anh hudng
dén cac nhom chuc trén bé mat chap phu.
e Can bang hdp thu

Qua trinh hap phu 12 mot qué trinh thuan nghich. Cac phan tir chat bi hap phu
khi da hap phu trén bé mat chat hap phu van cd thé di chuyén nguoc lai pha mang.
Theo thoi gian, lwong chét bi hap phu tich tu trén bé mat chét rin cang nhiéu thi toc
d6 di chuyén nguoc tré lai pha mang cang Ion. Bén mot thoi diém nao do, toc do hap
phu bang téc do giai hap phu thi qua trinh hap phu dat can bang.

e Dung lwrong hap phu can bang (q)

Dung luong hap phu can bang la khéi luong chat bi hap phu trén mot don vi
khéi luong chat hap phu ¢ trang thai can bang ¢ diéu kién xac dinh ndng do va nhiét
do.

Dung lugng hap thu dugc tinh theo céng thic:
C
(b=

. Hiéu suat hap phu

o_ch
— . V(mglg)

Hiéu suat hap phu la ti s6 gitra nong d6 dung dich bi hap phu va nong do

dung dich ban dau. Hiéu suat hap phu duoc tinh theo cong thuc sau:

C,—C
H=-"2.100%
(0]
Trong do:
Co: Nong d6 dung dich truge khi hap phu (mg/1)
Cr. Nong d6 dung dich sau khi hap phu (mg/l)

Ce: Nong d6 caa dung dich khi dat trang thai can bang hap phu (mg/I)
q: Dung lugng hap phu can bang (mg/g)
H: Hiéu suét hap phu (%)



V: Thé tich dung dich dem hap phu (1)
m: Khéi lugng chat hap phu (g)
. MGt s6 phirong trinh dang nhiét md ta qua trinh hdp phu

Mo hinh Langmuir :

Khi thiét lap phuong trinh hdp phu Langmuir, ngudi ta Xuat phat tir gia thuyét
sau: [7].

+ Tiéu phan bi hap phu lién két véi bé mit tai nhing trung tdm xac dinh.

+ Su hap phu Ia chon loc.

+ Céc phan tir chat hip phu doc 1ap, mdi phan ti chi hap phu mot tiéu phan,
khong tuong tac qua lai véi nhau.

+ B& mat chat hap phu la dong nhat vé mat nang luong nghia 1a nang luong hap
phu hay su hdp phu & bat ki vi tri ndo déu nhu nhau va nhiét do hap phu I gia tri
khong doi & cac vi tri khac nhau trén bé mat hap phy, khdng phu thudc vao su co mat
ctia c4c tiéu phan bi hap phu.

e Phuong trinh Langmuir — hap phu dang nhiét:

bC
qd = Qmax 1+bC (1-2)

Trong do:
0, Qmax — tai trong hap phu va tai trong hap phu cuc dai (mg/g).
C — ndng do dung dich chat hap phu khi dat can bang hap phu (mg/I)
b — hang sé cua phuong trinh Langmuir (I/mg).
Khi b.C <<1 thi q = Gpacb.C
Do thi biéu dién duong hap phu dang nhiét Langmuir:

q(mg/g) Amax




C(ma/l)

N

Hinh 1.1: D6 thi duong ding nhiét hap phu Langmuir
Phuong trinh dwgce dung dé xac dinh hing sé cia phuong trinh Langmuir ¢

dang:

+

- quax Qmax

C 1 C
q

Db thi biéu dién C/q phu thudc vao C ¢6 dang:

C/q

tg a

1
quax ‘|: C

Hinh 1.2: D6 thi x4c dinh hang s6 phuong trinh dang nhiét hap phu Langmuir

Do thi c6 d dbc tgo = 1/qmax VA Cét tai truc tung 1/(D.0max)



Mo hinh Freundlich:
1/n
qe: kF.C /

e
Trong do :
Je:  Luong hip phu don vi, mg chit ban/cm® chat hap phu (mg/g)
C..  Nong do can bang, mg/l
KF 14 1/n 14 c&c hang s dic trung, kF dic trung cho kha niang hap phu cua vat
liéu dbi véi chat bi hap phu, n 1a dic trung dinh tinh cho ban chat twong tac cua hé

hap phu. Phuong trinh dugc chuyén vé dang duong thang
logge= logkr + %IogCe

Nguoi ta phan biét hai kiéu hap phu: hap phu trong diéu kién tinh va hap phu trong
diéu kién dong:

- Hap phu trong diéu kién tinh 1a khong c6 sy chuyén dich twong d6i caa phan
tir chat long (nudc) so véi phan tir chat hap phu ma chdng cuing chuyén dong voi
nhau. Bién phap thuc hién I1a cho chat hap phu vao nuéc va khuay trong mot thoi gian
du dé dat dugc trang théi can bang (ndng do6 can bang). Tiép theo cho lang hoic loc
dé giir chat hap phu lai va tach nudc ra.

- Hap phu trong diéu kién dong 1a c6 su chuyén dong twong dbi cua phan tu
chét long (nuéc) so véi phan tir chat hap phu. Bién phap thuc hién 1a cho nuéc locqua
16p loc vat liéu hap phu.

1.5. Giéi thiéu vat liéu hap phu.
1.5.1. Than hogt tinh

Than hoat tinh 1a mot chat c6 thanh phan cha yéu 1a nguyén té carbon & dang vo
dinh hinh (bot), mot phan c6 dang tinh thé grafit da duoc xur Iy dé ¢ cau tric xop, Vi
vay no c6 dién tich bé mat rat Ion, chinh vi i do d6 ma né 1a chét 1y tuéng duoc tng

dung trong loc hat nhiéu loai héa chat. Than hoat tinh 1a san pham duoc dot trong 10



dbt dac biét & nhét do cao trong mdi trudng yém khi sau d6 hoat hda theo cong nghé
riéng cua ting doanh nghiép, duoc st dung rong réi trong nhiéu nganh khac nhau
nhu loc nudc, xi ly khi thai, sir dung trrong cong nghé lam sach, xir ly khi,... Than
hoat tinh ¢é nhiéu dang hinh thi khac nhau: thanh, ng, hat, bét... Tt cac nguyén liéu
khac nhau: gd, vo trau, than bun, d4, gao dura,... tly vao muc dich str dung. Than hoat
tinh duoc tu nang cap(ty rira tro hoic cac hoa chat trang mat) dé gitr lai nhitng dic
tinh loc hat dé cé thé hap phu cac thanh phan dic biét nhu kim loai nang.

Bang 1.2: Thong s6 ky thuat cia than hoat tinh

Pohip | Bémat | Tongdo | Thétich | Thétich | Thétich | % | Do | Potro | Do
phu riéng Xop 16 nho 16 trung 16 16n tay | am (%) | bén
(Mmol/g) | (m%g) | (em®g) | (cm®g) | (cm*g) | (cm®fg) | mau | (%) (%)
411 - 800- | 125- | 034— | 0027— | 036- | 42— | 5— 5 | >9
10,07 1800 1,6 0,79 0,102 0,79 75 | 8 | (max)

Y nghia cta than hoat tinh con duoc ting 1én khi né khong doc (ké ca da an
phai no), gia thanh san xuat lai rédo sir dung cac nguyén liéu tir tu nhién. Trong xir ly
nuéc, than hoat tinh loc nuéc loai bé chat ban vi lwong, diét khuan, khir mai... Than
hoat tinh &p dung trong k¥ thuat sir dung loc khi (trong dau loc thudc 14, miéng hoat
tinh trong khau trang), khtr mai trong ta lanh, may diéu hoa... Than hoat tinh trong
cdng nghiép hoa hoc 1a chat xuc tac va chat tai cac chat xuc tac khac... Ap dung trong
y té, than hoat tinh dé tay trung va cac doc t6 sau khi bi ngo doc thire an... Néu cac

chét dugc loc 1a kim loai nang thi viéc thu hoi lai tir tro dbt cling dé.




Hinh 1.3. Anh SEM than hoat tinh (a) va anh vat liéu
1.5.2. Phu pham ndng nghiép
a. Vé trdu

Cay lua la cay trong quan trong nhat trong nhom ngii cdc, lta ciing 1a cay
lwong thuc chinh cia nguoi dan Viét Nam. Nganh ndng nghiép trong IGa Viét Nam
trong nhitng nam gan day da dat nhiing tién bd vuot bac trong viéc ap dung cac cong
nghé gop phan tao ra tong san lugng lua hang nim dat 36 triéu tan. Khi ché bién, ct
mdi tan l0a tao ra khoang 200kg vo trau. Nhu vay, hang nam khéi lugng vo trau cé
thé Ién t6i 8 triéu tan/nam.

V4 trau c6 kich thudc trung binh khoang 8-10mm dai, 2-3 mm rong va 0,2 mm
day, chiém khoang 20-30% trong luwong hat. V6 trau ¢ cau tao rat bén va dai nham
bao vé cho phdi va noi nhii khoi bi tac dong co hoc cling nhu hda hoc tir bén ngoai.

Thanh phan chinh cua vé trau cha yéu 1a xenlulozo, hemixenlulozo, lignin va
mét s6 hop chat khac. Thanh phan héa hoc cta vé trau thay doi theo loai lGa, mia vu
canh tac, diéu kién khi hau va dic trung ving mién. Tuy nhién, hau hét vo trau co
thanh phan hiru co chiém 90% so vai khéi luong

Bang 1.3. Thanh phan héa hec cia vé trau

Nguyén té % Khéi lugng Nguyén té % Khéi luong

C 30.68 Si 9.81




55.01 P 0.02

H 3.35 S 0.05
Mg 0.09 K 0.28
Al 0.58 Ca 0.15

(b)
Hinh 1.4. Anh SEM vo triu (a) va anh vé trau (b).

Quan sat anh SEM cua vo trau (hinh 1.4a), nhan thay voé trau sau khi nghién
ton tai & dang hat nho, dong déu vai kich ¢& khoang 30nm.
b. Vo lac.

O Viét Nam, lac 1a loai cay cdng nghiép ngan ngay c6 nhip do phat trién khé
nhanh. Cay lac di gop phan quan trong vao viéc cai thién co ciu bita an, lam ting
dang ké luong protein va chat béo. Cay lac ciing cung cip nguyén liéu cho nganh
cdng nghiép ché bién thuc pham va ép dau, cung cap ngudn khd ba cho phét trién
chan nu6i.Vo lac day tir 0.3 — 2 mm va gom 3 16p 1a: vo ngoai, vé giita c6 md cing
va vo trong c6 md mém. Khi qua lac chin, trén vo ¢ cac duong gan ngang, doc hinh
mang ludi. Vo hat chiém 25-28% khdi lugng hat.

Theo s6 liéu so bo cua Tong cuc théng ké, san luong lac cua Viét Nam nim
2015 uéc tinh dat 452 nghin tin. Nhu vy, hang nam khéi luong vé lac c6 thé 18n toi
120 nghin tan/ nam.



Thanh phan chinh cta vo lac 1 chét so, xenlulozo, nudc. ...

Bang 1.4. Thanh phan héa hoc cia vé lac

Thanh phan % Khéi luong
Chiét so 60
Xenlulozo 25
Nudc 8
Protein thd 6
Tro 2
Lipid 1

(b)
Hinh 1.5. Anh SEM vo lac (a) va anh vo lac (b).

Quan sat anh SEM cua vo lac(hinh 1.5a) cho thay vo lac sau khi nghién ton tai

& dang thé dai, x6p va xép chong 1én nhau kich thuéc trong ving pm.
c. L&i ngb

Ng6 duoc coi la ngudn lwong thuc quan trong cua con ngudi va la nguon thic
an chinh trong chin nudi, ngoai ra ngd con dugc dung lam thuc pham sach, giau dinh
dudng dap tng cho tiéu thu hang ngay cua con nguoi. O Viét Nam trong nhitng nam
gan day, dién tich ngd cd su thay doi theo chiéu hudng tich cuc, ning suat ngd lién

tuc tang vi thé san luong ngd cling khong ngimg tang.



Theo s liéu cia Tong cuc Thong ké, san luong ngd nam 2015 clia nude ta uwdc
dat 5202,3 nghin tan dong thoi khéi lugng 16i ngd thai ra ciing 1a vo cung lén. Hién
nay, luong 18i ngd thai ra hau nhu khong duoc tan dung dé c6 gia tri cao, sau thu
hoach nguoi néng dan chi giai phong nguyén liéu bang cach dbt ngay trén dong
ruong tao ra nhitng chat déc c6 hai nhu CO2, bui ....diéu ndy gay 6 nhiém méi
trudng rat 16n va gay lang phi ngudn nguyén liéu cd ngudn géc tir thuc vat ndy. Nén
viéc tan dung I8i ngd trong san xuit mang ¥ nghia rat 16n cho cudc song, vira ting gia
tri kinh té dong thoi giai quyét duoc van dé 6 nhidm moéi truong dang la van dé nan
giai hién nay.

L6i ngd voi thanh phan chinh 1a xenluloza, hemixenluloza - chu yéu la
pentosan va lignin

Bang 1.5. Thanh phan héa hec caa I8i ngd

Thanh phan % Khéi luong
Xenlulozo 32.3+45.6
Hemixenlulozo 39.8
Lignin 6.3-13.9

(b)
Hinh 1.6. Anh SEM I8i ngd (&) va anh 16i ngd (b).



1.6. S6Ng Siéu &m va dnh hwéng ciia né dén qué trinh hdp phu
1.6.1. Dinh nghia
Séng siéu &m la sng am thanh c6 tan sb Ién hon tan s6 gidi han trén ngudng

nghe ctia ngudi binh thudng, tac 13 ¢6 tan s6 1on hon 20kHz. Séng siéu 4m ¢ nhiing
dic tinh cua séng 4m nhu phan Xa, nhidu Xa, giao thoa va cé thé lan truyén trong moi
tredng ran, long, khi.
1.6.2. Phdn logi

Dua vao tan sd, song si€u am dugc chia lam 3 loai:

- Siéu am tan s thip (siéu am ning luong cao) (20-100 kHz): khi d6 sy hinh
thanh va v ra cua cac bong bong khi c6 kich thudc 16n s& 1am nhiét do va ap suat
tang cao. Do d6, c¢6 kha nang l1am thay d6i tinh chat hoa 1y ciia nguyén liéu.

- Siéu am tan s6 cao (siéu 4m ning luong thap) (100kHz-2MHz ): khi tan sb cao,
kich thudc cac bong bong khi kha nhé nén qud trinh suii bot dién ra nhe nhang hon.
Do d6 khong 1am thay d6i nhiing tinh chét hoa 1y ctia nguyén liéu.

- Siéu am chan doan (5-10MHz): luc nay khong con hién tugng sii bong bong va
co ché chinh cua siéu 4m trong khoang tan s nay 1a dong am thanh, dung dé do téc
d6 va hip phu cua séng trong moi trudng.
1.6.3.Co ché tac dong ciia séng siéu Am
a. Co ché xam thuc khi

Tac dong co s& cua song si€u am 1én moi truong long lién tuc 14 do tdc dong
ciia mot p sudt am thanh (P,) va mot ap suat thuy tinh sin c6 trong moi truong. Ap
suat am thanh 13 séng dang hinh sin, phu thudc vao thoi gian (t), tan s6 (f) va bién do
ap suat 16n nhat ctia song (Pamay) :

Pa = Pamax Xsin (2 /%)
Bién do 4p suat 16n nhét ctia song (Pamax) ty 16 thuan véi ning luong dau vao

ctia nguon phat siéu am (transducer). O cuong do (bién do) thap, song 4p suit tao ra



su chuyén dong va tron 1dn bén trong chat 10ng, dugc goi 1a dong 4m thanh (acoustic
streaming). O cudng do cao hon, 4p sudt cuc bd trong pha gidn nd ciia chu ki roi
xubng dudi 4p suat hoi ctua dung dich, hinh thanh nén nhiing bong bong nho (1a su
hinh thanh nhimg bong bong khi bén trong chat 1ong). Téi mot khoang kich thudc t6i
han, su dao dong ctia cac bong bong s& twong tng véi mot khoang tan sb st dung cua
song am do d6 1am cho bong bong no.
b. Mo ti hién twong

Song siéu am, gidng nhu cic song 4m khéc, bao gdm cac chu ky nén va gian.
Cac chu ky nén tac dong mot ap suat duong 1én chat 16ng, day cac phan tir chat 1ong
lai gdn nhau, cac chu ky gidn tac dong mot ap suat am, kéo cac phan tir chat 1ong ra
xa nhau. Trong sudt chu ky gidn, song siéu 4m c6 cuong do da 1on dé tao ra cac bong
boéng. Cac phan tir chit long duoc lién két voi nhau nho lyc hap din, do d6 dé mot
bong bong hinh thanh, séng 4m phai tao ra mot p suat 4m trong chu ky gidn 16n hon
cac luc hap dan cia chat 1ong.

Luong ap suét Am tao ra con phu thudc vao:
Loai chat long: luc lién két giita cac phan tir cang chit ché thi 4p suat m can tao ra
cang 16n va nguoc lai khi luc lién két giira cac phan tir chat long 1ong 1éo thi ap suit
am chi can dat mot gia tri nhd.
Do tinh khiét cia chat long: ddi voi cac chat long tinh khiét, sttc manh lién két cua
chét 16ng qua 16n dén ndi song siéu 4m khong tao ra dugc ap suit 4m du 16n dé hinh
thanh bong bong. Déi voi chat 1ong khong tinh khiét, sitc manh lién két ctia chét long
bi giam do cac khi duoc biy vao trong cc ranh cua cac phan tir nhd. Khi mot ranh
day khi bi tac dong bi mot ap sudt am, luc ndy 4p sudt trong rinh khi giam, lam cho
khi trong rinh duoc kéo gidn ra cho dén khi mot bong bong nho duge hinh thanh
trong dung dich. Hau hét cac chét 1ong déu chtra du cac phan tir nho dé tao diéu kién

cho sy sui bong bong.



Khi bong bong dugc hinh thanh né s& tiép tuc hap thy ning luong tir cac chu
ky nén va gidn dudi tic dong cia song siéu am. Diéu ndy 1am cho bong bong tiép tuc
16n 1én. Khi cac bong bong phat trién dat dén mot kich thude téi han, nd khéng co
kha niang hap thy ning luong tlr song siéu am nita. Do d6 khi khong c6 ning luong
vao, cac bong bong khong chiu duoc ap suit bén trong va cudi ciing bong bong nd
tung tao ra su cAn bang dong giita 4p suit bén trong va bén ngoai chét long. Hién
tugng nay goi 1a hién tuong sti bong bong. Day 13 tac dong quan trong nhét cia séng
siéu am nang luong cao[8].
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Hinh 1.7:Qua trinh hinh thanh, phat trién va v& cta bot khi

Dbi vai song siéu am c6 mirc nang lugng cao, kich thudc cia nhitng bot khi

thay doi rat 16n. Dién tich bé mit cua bot khi ting trong sudt chu ki gidn ng. Vi vay,

su thoat khi ciing tang theo. Két qua 1a kich thudc cua bot khi ting 1én sau mdi chu

trinh, sau nhiéu chu trinh nén va gian nd, bot khi sé dat kich thudc giéi han ma ning

lugng Am khong con kha ning giit pha hoi & bén trong. Pén chu trinh nén tiép theo,

hoi bét chot ngung tu va nhitng bot khi s& vd. Nhung phén tir xung quanh bot khi va

cham nhau mgt cach manh liét, tao ra nhitng vung cé nhiét 4o va ap suét cao 1én dén
5500°C va 50Mpa.

Hang triéu bong bong tao ra va sup d6 cing ning luong giéng nhu hang trim vu

no 16n trong 1ong chét 16ng nhung vi khoang thoi gian tao ra bong bong ciing nhu sup



d6 rat ngan chi khoang 10 gidy nén ta chi cam thiy mat chit 1ong chuyén dong. Qua
trinh nay dién ra lién tuc trong sudt qua trinh chay song siéu 4m. Cac bong bong niy
pha v, loai bd cac chit rin bé mat va 16p vat liéu tro thu dong trén bé mit dé tang
dién tich bé mat 16n hon tao diéu kién cho cac phan tng hap phu xay ra, do d6 lam
cho cac phan tmg trén bé mit vat liéu xay ra nhanh hon[9-10].

1.6.4. Tac dung ciia song siéu Am dén qua trinh hap phu.

Gan day, siéu am da duoc nghién ciru dé cai thién kha ning hap phu va qué
trinh nha hap phu théng qua s tao bot va lan truyén cia am thanh. Siéu 4m ciing c6
thé tang cuong su khuéch tan x6p bén trong vat liéu loc 1am ting ty 18 hap phu.

Khi str dung séng siéu am tac dong 18n qua trinh hap phu cuaa vt liéu loc véi cong
suat, tan sd, nhiét do va thoi gian thich hop s& gilp tang hiéusuat hap phu. Khi dé xay
ra cac hién tuong xam thuc khi dan dén v& bong bong dicu nay thuc day qué trinh
hap phu va nha hap phu cua vat liéu. Dao dong siéu &m manh mé da san sinh ra mot
tac dung gidng nhu 13 ma sat, do d6 1am cho tinh tham nuéc va thong khi cua 16p bé
mat vat liéu tang 18n rat manh. Tur d6, vat liéu hap phuchat 6 nhiém mot cach dédang
va bé mat vat liéu duoc gidn ra gitip day nhanh qué trinh hap phu. Ciing di c6 béo
cao cho thay rang song siéu am co tac dung tich cuc dén qua trinh hap phu cua vat
liéu loc ¢ nhitng ngudng nhiét do khac nhau. Siéu am c6 tac dung tich cuc ddi voi

hap phu Nitrat & nhiét do thap (10°C) va co tac dong tiéu cuc tainhiét do cao[9].



Chwong 2: THUC NGHIEM

2.1, Vatligu

Vit liéu sir dung trong nghién ctu nay 1a than hoat tinh tir Céng ty C6 phan
TDA cung cap va phu pham néng nghiép ly tai dia phuong.
2.2.  Muc tiéu nghién ceu
- So sanh hiéu qua hap phu caa than hoat tinh va vat liéu loc duoc ché tao tir phé
pham ndng nghiép.
- Nghién ctu st dung séng siéu am trong phuong phap hap phu Mangan trong
nuéc bang than hoat tinh va phu pham néng nghiép trong ca 2 diéu kién tinh va dong.
2.3.  Dung cu thiét bi, hoa chat can thiét cho nghién ciru
2.3.1. Dung cu thiét bi, hda chat

Bang 2.1: Dung cu thiét bj can thiét cho nghién ciru

STT Tén dung cu, thiét bi Muc dich
1 | Tusdy Say vat liéu
2 | Can phan tich Can hoéa chit, nguyén vat liéu
3 | May lic Khao sat kha ning hap phu cua vat liéu bang
phuong phap hap phu tinh
4 | May do quang Xac dinh nong d6 Mn?*
5 | May loc hat chan khéng Loc lay dung dich sau hap phu

6 |Cac dung cu phd bién trong | Tién hanh cac thi nghiém phu tro
phong thi nghiém

Bang 2.2: Danh muc c4c hda chat can thiét cho nghién cieu

STT Tén hoa chat Muc dich

1 |H,SO, Xéc dinh ndng d¢6 Mangan.




2 | MnSO,. H,0 Khao sét kha nang xur Iy Mn?* trong dung dich
3 | HPO, Xac dinh néng d6 Mn®* trong dung dich
4 | AgNO; Xac dinh néng d6 Mn?* trong dung dich
5 | (NH4),S,08 Xac dinh néng d6 Mn?* trong dung dich

2.3.2. Chudn bi dung dich thi nghiém
Hoéa chit chuan bi cho thao tac xac dinh néng do Mn*":
Dung dich Mangan chuan nong do 1000 mgMn/I (1g/1): hoa tan 0,776g MnSO,.H,0
thém nudc cat dinh mirc d&én 250ml.
AgNO; 10%: hoa tan 10g AgNO; trong 100ml nudce Cat.
2.4. Phuwong phap nghién ciru
2.4.1. Xdc dinh néong d¢ Mangan
+ Nguyén tac

Dung chat dxy h6a manh amonipesunfat (NH,),S,0g Va chat xuc tac 1a ion Ag*
trong mdi truong axit d& 6xy héa Mn?* thanh Mn’*. Sau phan ng dung dich c6 mau
hong va dem do mat d6 quang trén may tric quang ¢ budc séng 525nm dé xac dinh
duoc nong do Mangan trong dung dich.
* Yéu t6 can tré
- lon clo (CI") gay can tro xac dinh, loai bé bang cach thém dung dich AgNO;,
loai b6 két tua sé loai dugc CI.
- Chat hitu co, loai bo bang cach vo co hoa véi vai giot axit photphoric.
- CAc chat c6 mau khac duoc loai trir bang cach ding mau trang.
* Cdc buéc phan tich

Lay 10ml mau can phan tich, thém 0,5ml dung dich H,SO, dic; thém 2, 3 giot

AgNO3; nho vai giot HsPO, lic déu xem co két taa khong; néu co thi loc bo két taa;




thém 1g amonipesunfat, dun sdi trong 1 phut rdi 1am ngudi nhanh bang nudc may, do
mat d6 quang & budc song 525nm.
+ Xay dung dwong chudn

Chuan bi 7 binh dinh mac ¢6 dung tich 100ml va 7 binh tam giac dung tich
100ml; lan luot 1y vao mdi binh tam gi4c 0, 1, 2, 3, 4, 5, 6ml dung dich Mangan
chuan c6 nong d6 1000 mg/l. Sau d6 tién hanh do mat do quang nhu cac budc phan
tich. Ta thu duoc bang:

Bang 2.3: Két qua do quang xac dinh dwong chuan Mangan

STT Luong Mangan chuan Nong do Mn?* Abs
(ml) (ppm)

1 0 0 0
2 0.25 2.5 0.199
3 0.5 5 0.399
4 0.75 7.5 0.618
5 1.0 10 0.832
6 1.25 12.5 1.018
7 15 15 1.246
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Hinh 2.1: Phuong trinh duong chuan xac dinh nong 6 Mangan

Vay phuong trinh dudng chuan Mangan dé xac dinh nong d6 Mangan sau qué trinh
hap phu 1a: y = 0.8281x — 0.0127.
2.4.2. Khdo sét khd néang hdp phu Mn

2.4.2.1. Xdc dinh hiéu sudt hdp phu cia vat ligu loc étrong trang thai tinh.

+ Loc thuong

Chuan bj tuong tng véi mdi mau than 66ng loc 15ml.

Can vao d6 0,5g than mdi mau vao binh tam giac.

Thém vao mdi binh 10ml dung dich Mn chuan.

Sau mdi khoang thoi gian, lay tirng mau ra loc trong may loc hat chan khéng.
Nudc thu dugce sau loc tién hanh thyc hién cac budc phan tich.

Thay vao phuong trinh dudng chuan Mn dé xac dinh nong do cia Mn sau khi

hap phu.

Tai luong hap phu: q (cong thuc) tinh theo mg/g

_ (Co _Cl)-V
m

q (mg/g) -1

Trong do:
Co: nong do dung dich trude khi duoc hap phu (mg/1)



Ci: ndng do dung dich sau khi dugc hap phu (mg/l)
V : thé tich dung dich dem hip phu (1)

m: khéi lwong chat hap phu (g)
- Xac dinh hiéu suat hap phu cia cac mau than boi cong thic:

_ (Co—C1)100%
— >

H

(%) (2-2)

Trong do:
Co: nong dd dung dich trude khi duoc hap phu (mg/l)
Ci:: ndng do dung dich sau khi dugc hap phu (mg/l)
% Thyc hién cac budc twong tu lai dbi véi cac vat liéu loc 1a phu pham ndng
nghiép: vo trau, vo lac, 16i ngd.
+  Locsiéuam
- Chuan bi twong wng v&i mdi mau than 6 6ng loc 15ml.
- Can vao d6 0,5g than mdi mau vao binh tam giéc.
- Thém vao mdi binh 10ml dung dich Mn chuan.
- Pua cac mau vao bé siéu am.
- Sau mdi khoang thai gian, 1ay tirng mau ra loc trong may loc hit chan khéng.
- Nudce thu dugce sau loc tién hanh thyc hién cac budc phan tich.
- Thay vao phuong trinh duong chuan Mn dé xac dinh nong d6 caa Mn sau khi hap
phu.
% Thyc hién cac buéc twong tu lai dbi véi cac vat liéu loc 1a phu pham ndng
nghiép: vo trau, vo lac, 18i ngd.
2.4.2.2. Xdc dinh hiéu sudt hap phu cia than hogt tinh va phu phdm néng nghiép
trong trang thai dong
+ Loc thuong

- Chuan bi mdi mau than 1 ng xi — lanh 10ml va 8 binh tam giac 100ml.



- L6t 1 16p bong dudi day (gitt 16p than), can vao mdi ong 1g than, tiép tuc 16t
I6p bbng phia trén 16p than (tranh cho tinh trang I6p than bi xao tron khi thém dung
dich can hap phu).

- ROt tir tir dung dich Mn chuan cho dung dich chay qua.

- Sau khi bong va than di uét, bo qua nudc loc dau chirng 5ml, bat dau thu dung
dich sau loc. Téc @6 chay loc trung binh 1a 1ml/phut.

- Chia lam 8 phan doan loc, mdi giai doan thu duoc 10ml. Mdi binh tam giac
chura 1 phan doan.

- Nudc thu duoc sau mdi phan doan loc cot loc tién hanh thuc hién cac budc

phan tich.
- Thay vao phuong trinh dudng chuan Mn dé xac dinh nong do cia Mn sau khi
hap phu.
- Tai luong hap phu: q (cong thuc) tinh theo mg/g
(Co—C1)V
q=-—"——(mg/g) @-1

Trong do:
Co: nong dd dung dich trude khi duoc hap phu (mg/l)
Ci: ndng do dung dich sau khi dugc hap phu (mg/l)
V : thé tich dung dich dem hap phu (1)
m: khéi lwong chat hap phu (g)
- Xac dinh hiéu suat hap phu ciia cac mau than bai cong thic:

_ (Cp=€1)100%
Co

H

(%) (2-2)

Trong do:
C, — nong do dung dich trudc khi duoc hap phu
C: — ndng d6 dung dich sau khi duoc hap phu



% Thuc hién cic budc tuong tu lai d6i véi cac vat liéu loc 1a phu pham nong
nghiép: vo triu, vo lac, 18i ngd.

+  Locsiéuam

- Chuan bi m&i mau than 1 ng xi — lanh 10ml va 8 binh tam giac 100ml.

- Lot 1 16p bong dudi day (gitt 16p than), can vao mbi dng 1g than, tiép tuc I6t
I6p bdng phia trén 16p than (trdnh cho tinh trang 16p than bi xdo tron khi thém dung
dich can hap phu).

Pit ong xi — lanh vao bé siéu am.

ROt tir tir dung dich Mn chuan cho dung dich chay qua.

Sau khi bong va than di uét, bo qua nude loc dau ching 5ml, bat dau thu dung dich
sau loc. Téc @6 chay loc trung binh 1a 1ml/phut.

Chia lam 8 phan doan loc, mdi giai doan thu dugc 10ml. Méi binh tam gi4c chta 1
phan doan.

Nudc thu dugc sau mdi phan doan loc cot loc tién hanh thuc hién cac budc phan tich.
Thay vao phuong trinh duong chuan Mn dé xac dinh nong d6 cia Mn sau khi hap
phu.

Thuc hién cac bude tuong tu lai ddi véi cac vat liéu loc 1a phu pham néng nghiép: vo

trau, vo lac, 16i ngo. ...

Chwong 3: KET QUA VA THAO LUAN
3.1. Khao sat kha ning hap phu Mangan trong trang thai tinh



3.1.1. Trang thai loc tinh

Vi cac mau than, vo trau, vo lac, 18i ngd, mdi loai vat liéu chuan bi 6 6ng loc
15ml. Can vao mdi ong loc 0,5g vat liéu. Thém vao mdi binh 10ml dung dich
Mangan chuan. Tién hanh loc & mdi éng trong khoang thai gian khac nhau: 5, 10, 15,
20, 25, 30 phat. Sau mdi khoang thoi gian 1ay tirng mau ra loc trong may loc hit chan
khong,nudc thu duoc sau loc tién hanh thuc hién cac bude phan tich. Theo phuong
trinh dudng chuan Mangan dé xac dinh nong d6 Mangan sau hap phy, cdng thac (2 —
1) tinh tai lwong hap phu va (2 — 2)tinh hiéu sut hap phy,két qua thu duoc:

Bang 3.1: Két qua sau qua trinh hap phu Mangan cia cac vat liéu trong trang

thai tinh

Thot gian Tai lugng hap ph Hiéu suat

Chéthdpphu |  loc Abs & wong hap phy e sud

, q (mg/g) %
(phut)
5 0.488+ 0.001 7.78+0.024 38.92+ 0.12
10 0.489+ 0.001 7.76+ 0.024 38.80+ 0.12
15 0.479+ 0.002 8.00+ 0.048 40.02+ 0.24
Than hoat tinh
20 0.469+ 0.002 8.24+ 0.048 41.24+0.24
25 0.473+ 0.001 8.14+ 0.024 40.75+ 0.12
30 0.477+ 0.002 8.04+ 0.048 40.26+ 0.24
5 0.613 0.002 4.72+ 0.048 23.68+0.24
10 0.601+ 0.003 5.02+ 0.072 25.14+ 0.36
, 15 0.604+ 0.004 4.94+ 0.096 24.78+ 0.48
V6 trau

20 0.589+ 0.003 5.32+ 0.072 26.60+ 0.36
25 0.599+ 0.004 5.06+ 0.096 25.39+ 0.48
30 0.600+ 0.003 5.04+ 0.072 25.26+ 0.36




5 0.386+ 0.003 10.26+ 0.072 51.36% 0.36
10 0.415+ 0.002 9.56 + 0.048 47.82+0.24
15 0.400+ 0.001 9.92 +£0.024 49.65+ 0.12
Vo lac
20 0.421+0.003 9.4 +0.072 47.09+ 0.36
25 0.420+ 0.002 9.44+ 0.048 47.21+0.24
30 0.387+0.002 10.24+ 0.048 51.24+0.24
5 0.458+ 0.001 8.5+0.024 42.58+0.12
10 0.452+ 0.001 8.66% 0.024 43.31+0.12
15 0.468+ 0.002 8.26 + 0.048 41.36+0.24
L3i ngo
20 0.460+ 0.004 8.46 + 0.096 42.34+0.48
25 0.440+ 0.001 8.94 + 0.024 44,78+ 0.12
30 0.442+ 0.003 8.90 £ 0.072 44.53+0.36

3.1.2. Trang thai loc tinh qua siéu am

Véi c&c mau than, vo trau, vo lac, 16i ngd, mdi loai vat liéu chuan bi 6 dng loc
15ml. Can vao mdi ong loc 0,5g vat liéu. Thém vao mdi binh 10ml dung dich
Mangan chuan. Tién hanh loc 6mdi 6ng trong bé siéu am véi cac khoang thoi gian
khac nhau: 5, 10, 15, 20, 25, 30 phat. Sau mdi khoang thoi gian ldy tirng mau ra loc
trong may loc hat chan khong. Nude thu duoc sau loc tién hanh thyc hién cac budc
phan tich. Theo phuong trinh dudng chuan Mangan dé xac dinh nong do Mangan sau
hap phu, cong thuc (2 — 1) tinh tai luong hap phu va (2 — 2)tinh hiéu suat hap phu.
Két qua thu duoc:

Bang 3.2: Két qua sau qua trinh hap phu Mangan caa cac vat liéu loc trong

trang thai tinh qua song siéu am



Thoi gian

Tai luong hap

Chithépphu |  loc Abs phu Hiég suat
(phut) q (mg/g) &
5 0.377+0.003 | 10.48+0.072 52.46+0.36
10 0.375+0.002 | 10.54+0.048 52.70+0.24
15 0.370+0.001 | 10.66+ 0.024 53.31+0.12
Than hoat tinf 20 0.342+0.002 | 11.34+0.048 56.73+0.24
25 0.311+0.002 | 12.10+0.048 60.51+0.24
30 0.317+0.004 | 11.94+0.096 59.78+0.48
5 0.482+0.004 7.92+ 0.096 39.65+0.48
10 0.486+0.003 7.82+0.072 39.17+0.36
, 15 0.470+0.005 8.22+0.12 41.12+0.60
Vo trau
20 0.472+0.003 8.16+ 0.072 40.87+0.36
25 0.451+0.004 8.68+ 0.096 43.43+0.48
30 0.446+0.005 8.80 +0.12 44.04+0.60
5 0.307+0.003 | 12.20+0.072 61.00+0.36
10 0.301+0.001 | 12.34+0.024 61.73+0.12
7 15 0.290+ 0.003 | 12.60 +0.072 63.07+ 0.36
Volae 20 0.292+0.002 | 12.56+0.048 62.82+ 0.24
25 0.276+0.002 | 12.94 +0.048 64.78+ 0.24
30 0.268+0.003 | 13.14 +0.072 65.75+ 0.36
5 0.383+0.001 | 10.34+0.024 51.73+0.12
L6i ngd 10 0.405:+ 0.005 9.80 +0.12 49.04+ 0.60
15 0.387+0.002 | 10.24+0.048 51.24+ 0.24




20 0.419+ 0.003 9.46 + 0.072 47.34+ 0.36

25 0.399+ 0.001 9.94 +0.024 49.78+ 0.12

30 0.374+0.002 10.56+ 0.048 53.82+0.24

3.1.3.  Anh huéng cia siéu am dén qua trinh hap phu trong trang thai tinh
3.1.3.1. Than hoat tinh
T bang 3.1 va 3.2, lap ra d6 thi biéu dién sy anh hudng cia song siéu 4m dén

hiéu suat qué trinh loc tinh cua vat liéu loc hip phu Mn:
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Hinh 3.1. So sanh hiéu suit hép phu Mn cua than hoat tinh trong trang thai loc tinh

Tir hinh 3.1: Ta nhan thay, ddi v6i qua trinh loc tinh cia than hoat tinh trong
khooang thoi tir 5-30 phut, hiéu suat hap phu cua vat liéu dao dong trong khoang 38-
42%. Tuy nhién, khi c6 su tic dong cia song siéu am dén qua trinh loc tinh thi hiéu
suat hap phu co thé 1én t6i 52-61%, trong d6 & 25 pht hiéu suat hap phu dat dugc 13
60.51+0.24%. Tir d6, cho thiy rang: song siéu am c6 thélam ting hiéu suat hap phu

cua vat liéu than hoat tinh 1én hon 20%.




3.1.3.2. Vo trau
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Hinh 3.2. So sanh hiéu suét hép phu Mn cua vo trau trong trang thai loc tinh
Tir hinh 3.2: Ta nhén thay, d6i voi qua trinh loc tinh cta vo trau trong khooang
thoi tir 5-30 phut, hiéu suat hap phu ctia vat liéu dao dong trong khoang 23-27%, hiéu
suat dat gia tri cao nhat ¢ thoi gian 20 phat voi hiéu suat 1a 26.60+ 0.36%. Mit khac,
khi ¢6 su tic dong cia song siéu am dén qua trinh loc tinh thi hiéu suat hip phu co
thé 18n t6i 39-45%, trong d6 & 30 phut hiéu suat hap phu dat dugc 1a 44.04+0.60%. Tir
do, cho théy réng: song siéu am co thé lam tang hi€u suat hép phu cua vat liéu vo

trau 1én dén gan 20%.

3.1.3.3. Vélac
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Hinh 3.3. So sanh hiéu suét hép phu Mn cua vo lac trong trang thai loc tinh

Tu hinh 3.3: Ta nhan théy, ddi véi qua trinh loc tinh cta vo lac trong khooang
thoi tir 5-30 phat, hiéu suat hap phu cua vat liéu dao dong trong khoang 47-52 %,
hiéu sudt dat gia tri cao nhat ¢ thoi gian 5 phat véi hidu sudt 1a 51.36+ 0.36%. Mit
khac, khi c6 sy tac dong ctia song siéu am dén qua trinh loc tinh thi hiéu suat hap phu
c6 thé 1én téi 61-66%, trong d6 ¢ 30 phat hiéu suat hap phu dat duoc 1a 65.75+ 0.36
%.Tur d6, cho thy rang: song siéu am c6 thélam tang hiéu suat hap phu cua vat lidu

vO trau 1én dén 14%.

3.1.3.4. Lo6ingo
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Hinh 3.4. So sanh hiéu suét hdp phu Mn cta 18i ngd trong trang thai loc tinh

Tir hinh 3.4: Ta nhén thay, d6i voi qua trinh loc tinh cta 18i ngd trong khooang
thoi tir 5-30 phat, hiéu suat hap phu cua vat liéu dao dong trong khoang 41-45 %,
hiéu sudt dat gia tri cao nhat & thoi gian 25 phut voi hiéu sudt 1a 44.78+ 0.12%. Mit
khac, khi ¢6 su tdc dong cua séng si€éu am dén qua trinh loc tinh thi hiéu suét hép phu
cO thé 1én téi 49-54%, trong d6 & 30 phut hi¢u suat hép phu dat dugc la 53.82+
0.24%.Ttr d6, cho thiy rang: song siéu am co thélam ting hiéu suat hap phu cia vat
liéu 18i ngd 1én dén 8%.
3.1.3.5. Théo luan chung

Dua vao bang 3.1; 3.2 va cac hinh 3.1; 3.2; 3.3; 3.4, ta thay rang hiéu suat hap
phu Mn cua céc vat liéu trong trang thai tinh qua song siéu am da tang 1én ro rét.
Piéu nay cho ta thay rang, song siéu &m cd thé 1am ting qua trinh hap phu cua vat
licu loc nho hién tuong xam thuc khi dan dén va bong bong, khién cho viéc hap phu

Mn cua vat liéu dién ra nhanh hon. Déi vai cac vat liéu loc khac nhau, mtc do thay



dbi hiéu suat hap phu khi c6 sy tac dong caa song siéu am 1a khac nhau, mdi vat ligu
c6 mot muc tai trong hap phu khac nhau.

Nghién ctu cia Guohua Jing va cong su nghién ciu vé tac dong caa song siéu
am dén qua trinh hap phu Crom (V1) trén than hoat tinh va hat nhua polyme. Két qua
ctia nghién ciu Guohua Jing va cong su ciing da cho thay song siéu &m co tac dong
tang cuong kha nang hap phu Cr (V1) caa vat liéu ddng thoi thoi gian can bang ciing
da giam r6 rang[7].

3.2. Khao sat kha ning hap phu Mangan trong trang thai dong
3.2.1. Trang thai loc dong

Chuan bi mdi mau vat liéu loc 1 dng xi — lanh 10ml va 8 binh tam giac 100ml.
L6t 1 16p bong dudi day, can vao mdi 6ng 1g than, tiép tuc 16t 16p bdng phia trén 16p
than. R6t tir tir dung dich Mn?* chuan cho dung dich chay qua. Sau khi bong va than
da uét, bé qua nude loc dau ching 5ml, bat dau thu dung dich sau loc. Téc do chay
loc trung binh 1a 1 ml/phdt. Chia lam 8 phan doan locvéi cac khoang thoi gian la: 30,
40, 50, 60, 70, 80, 90 va 120 phdt. Mdi binh tam giac dung 1 phan doan. Nudc thu
duoc sau mdi phan doan loc ¢ot loc tién hanh thuc hién cac buéc phan tich. Sau do,
theo phuong trinh dwdng chuan Mn®* @é xac dinh ndng do Mn®* sau hap phu, cong
thire (2 — 1) tinh tai luong hap phu va (2 — 2)tinh hiéu suat hap phu. Két qua hap phu
ctia than d6i véi Mn*thu duoc trong bang:

Bang 3.3: Két qua sau qua trinh hap phu Mn ciia cac mau vat liéu trong trang

thai dong
Chét hip phu T'zgr'ﬁt';‘” Abs Tai hé@(fr‘ggf/lsgl phy H':L(J (;);lﬁt
30 0.358+ 0.002 5.47+ 0.024 54,78+ 0.24
Than hoat tinh 40 0.345+ 0.003 5.63+ 0.036 56.36+ 0.36
50 0.306+ 0.001 6.11+ 0.012 61.12+0.12




60 0.438+ 0.002 4.50+ 0.024 45.02+0.24
70 0.542+ 0.003 3.23+ 0.036 32.34+0.36
80 0.637+ 0.005 2.07+ 0.060 20.75+ 0.60
90 0.672+ 0.004 1.64+0.048 16.48+ 0.48
120 0.725+0.005 1.00+ 0.060 10.02+ 0.60
30 0.428+ 0.003 4.62+ 0.036 46.24+ 0.36
40 0.417+ 0.004 4.75+0.048 47.58+ 0.48
50 0.408+ 0.005 4.86+ 0.060 48.68+ 0.60
) 60 0.432+ 0.004 4.57+0.048 45.75+ 0.48
Vo trau
70 0.442+ 0.003 4.45+ 0.03.65 44.53+ 0.36
80 0.461+ 0.004 4.22+0.048 42.21+0.48
90 0.476+ 0.005 4.03+ 0.060 40.39+ 0.60
120 0.512+ 0.005 3.60+ 0.060 36.00+ 0.60
30 0.364+ 0.003 5.40+ 0.036 54.04+ 0.60
40 0.345+ 0.003 5.63+ 0.036 56.36+ 0.36
50 0.378+ 0.004 5.234+0.048 52.34+ 0.48
60 0.401+ 0.005 4.95+ 0.060 49.53+ 0.60
Vo lac
70 0.408+ 0.005 4.86+ 0.060 48.68+ 0.60
80 0.414+ 0.004 4.79+0.048 47.95+ 0.48
90 0.421+ 0.005 4.70+ 0.060 47.09+ 0.60
120 0.442+ 0.003 4.45+ 0.036 44.53+ 0.36
30 0.368+ 0.003 5.35+ 0.036 53.56+ 0.36
L&i ngd 40 0.377+0.002 5.24+ 0.024 52.46+ 0.24
50 0.372+ 0.002 5.30+ 0.024 53.07£0.24




60 0.361+ 0.003 5.44+0.036 54.41+0.36
70 0.383+ 0.004 5.17+0.048 51.73+0.48
80 0.398+ 0.005 4.99+ 0.060 49.90+ 0.60
90 0.417+0.005 4.75+ 0.060 47.58+0.60
120 0.427+0.003 4.63+ 0.036 46.36% 0.36

3.2.2. Trang thai loc dgng qua siéu am

Chuan bi mdi mau vat liéu loc 1 dng xi — lanh 10ml va 8 binh tam giac 100ml.
L6t 1 16p bong dudi day, can vao mdi 6ng 1g than, tiép tuc 16t 16p bong phia trén 16p
than. it cot loc vao bé siéu am, sau d6 rot tir tir dung dich Mn chuan cho dung dich
chay qua. Sau khi bong va than da uét, bé qua nuéc loc dau chung 5ml, bat dau thu
dung dich sau loc. Toc d6 chay sau loc trung binh 13 1 ml/phut. Chia 1am 8 phan doan
locvéi cac khoang thoi gian 1a: 30, 40, 50, 60, 70, 80, 90 va 120 phdt. Mdi binh tam
giac dung 1 phan doan. Nudc thu dugc sau mdi phan doan loc cot loc tién hanh thuc
hién cac budc phan tich. Sau d6, theo phuong trinh duong chuan Mn dé xac dinh

ndng dd Mn sau hap phy, cdng thire (2 — 1) tinh tai lvgng hap phu va (2 — 2) tinh hiéu

suat hap phu. Két qua hap phu cua than ddi véi Mn thu duoc trong bang:

Bang 3.4: Két qua sau qua trinh hap phu Mn ciia cac mau vat liéu trong trang

thai dong qua song siéu am

Chét hap phu -glg-ihail Abs Tai lugng hap phy Higu suat
(pht) q (mg/g) H(%)
30 0.204+ 0.002 7.35+ 0.024 73.56x0.24
Thanhoat | 40 | 0.189:0.001 7.53+ 0,012 75.39+ 0.12
tinh 50 0.352+ 0.001 5.55+ 0.012 55.51+0.12
60 0.471+ 0.003 4.10% 0.036 41.00x 0.36




70 0.483+ 0.004 3.95+0.048 39.53+0.48
80 0.489+ 0.004 3.88+0.048 38.80+ 0.48
90 0.506+ 0.005 3.67+ 0.060 36.73+ 0.60
120 0.578+ 0.004 2.79+0.048 27.95+0.48
30 0.371+ 0.002 5.31+ 0.024 53.91+0.24
40 0.361+ 0.001 5.44+0.012 5441+ 0.12
50 0.365+ 0.003 5.39+ 0.036 53.92+ 0.36
) 60 0.373+ 0.003 5.29+ 0.036 52.95+ 0.36
V6 trau
70 0.384+ 0.002 5.16+ 0.024 51.60+ 0.24
80 0.392+ 0.004 5.06+0.048 50.60+ 0.48
90 0.398+ 0.003 4.99+ 0.036 49.90+ 0.36
120 0.421+ 0.001 4,70+ 0.012 47.09+0.12
30 0.286+ 0.002 6.35+ 0.024 63.56+ 0.24
40 0.272+ 0.001 6.52+ 0.012 65.26+ 0.12
50 0.281+ 0.002 6.41+ 0.024 64.17+0.24
60 0.296+ 0.001 6.23+ 0.012 62.34+ 0.12
Vo lac
70 0.313+ 0.003 6.02+ 0.036 60.26% 0.36
80 0.324+ 0.002 5.89+ 0.024 58.92+ 0.24
90 0.329+ 0.002 5.83+ 0.024 58.31+0.24
120 0.342+ 0.003 5.67+0.036 56.73%+ 0.36
30 0.297+ 0.001 6.22+ 0.012 62.21+0.12
40 0.282+ 0.002 6.40+ 0.024 64.04+ 0.24
Ldi ngb
50 0.312+ 0.002 6.03+ 0.024 60.39+ 0.24
60 0.319+ 0.004 5.95+0.048 59.53+0.48




70 0.325+ 0.002 5.88+0.024 58.80+ 0.24
80 0.334+ 0.001 5.77+£0.012 57.70+0.12
90 0.354+ 0.002 5.52+ 0.024 55.26+ 0.24
120 0.348+ 0.003 5.60+ 0.036 56.00+ 0.36

Tir bang 3.3 va 3.4, lap ra db thi biéu dién su anh hudéng cua song siéu am dén
hiéu suat qué trinh loc dong cuaa vat lidu loc hap phu Mn.

3.2.3. Anh huéng ciia séng siéu am dén qua trinh hap phu & trang thai
dong

3.2.3.1. Than hoat tinh
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Hinh 3.5. So sanh hiéu suat héip phu Mn cua than hoat tinh trong trang thai loc dong
Nhu ta thiy trén biéu d6 hinh 3.5: nghién ctru khao sat hiéu suat hap phu cua
vat liéu than hoat tinh trong khoang thoi gian tir 30-120 phut. Déi véi miu loc dong
thong thuong, tai khoang thoi gian 30 phit hiéu suat hdp phu cua than hoat tinh dat
54.78+ 0.24%. Tai khoang thoi gian 13 50 phutdat hiéu suat cao nhéat 1a61.12 =+




0.12%,sau d6 hiéu suat hap phu giam dan theo thoi gian, tai 120 phut hiéu suét hap
phu giam con10.02 + 0.60%. Pdi voi mau loc qua song siéu am c6 su thay doi déng
ké vé thoi gian va hi¢u suét hép phu t6i wu. Cu thé, & mau loc qua séng siéu am, thoi
gian toi wu hip phu Mn da rat ngan con 40 phit va hiéu suét co thé dat dugc 1a 75.39
+ 0.12%. Sau d6, hiéu suat hip phu giam dan xudng muc 27.95 + 0.48% & 120
phut.Nhu vay, hiéu suat hap phu cta loc dong qua song siéu am c6 thé lam ting hiéu
sut hép phucuta vatliéu than hoat tinh 1én t61 14% so vo1 hép phu loc dong thong

thuong.

3.2.3.2. Vé trau
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Hinh 3.6. So sanh hiéu suit hip phu Mn cua vo trdu trong trang thai loc dong

Nhu ta thay trén biéu dd hinh 3.6: nghién ctru khao sat hiéu suat hap phu cua
vat liéu vo trau trong khoang thoi gian tir 30-120 phut. Déi véi mau loc dong thong
thuong, tai khoang thdi gian 30 phut hiéu suat hip phu cua vo trau dat 46.24 +
0.36%. Tai khoang thoi gian 12 50 phut dat hiéu sudt cao nhat 1a 48.68 + 0.60%, sau
d6 hiéu suat hap phy giam dan theo thoi gian, tai 120 phat hiéu suat hap phu giam



con 36.00 + 0.60%.Dbi v6i mau loc qua song siéu am c6 su thay doi dang ké vé thoi
gian va hiéu sudt hap phu ti wu. Cu thé, & mau loc qua song siéu am, thoi gian tbi wu
hap phu Mn di rat ngan con 40 phat va hiéu suat c6 thé dat dugc 1a 54.41 + 0.12%.
Sau d6, hiéu suat hap phu giam dan xuéng murc 47.09 + 0.12% ¢ 120 phat. Nhu vy,
hiéu sudt hap phu cua loc dong qua séng siéu 4m c6 thé 1am ting hiéu suat hip phu

ctia vat liu vo trau 1én hon 7% so voi hip phu loc dong thong thuong.

3.2.3.3. Vo lac
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Hinh 3.7. So sanh hiéu suét hép phu Mn cua vo lac trong trang thai loc dong

Nhu ta thay trén biéu do hinh 3.7: nghién cau khao sat hiéu suat hap phu cua vat liéu
v6 lac trong khoang thoi gian tir 30-120 phuat. DI véi mau loc dong thong thuong, tai
khoang thoi gian 30 phat hiéu suat hap phu cua vo lac dat 54.04 + 0.60%. Tai khoang
thoi gian 12 40 phat dat hiéu suat cao nhat 13 56.36 + 0.36%, sau d6 hiéu suat hap phu
giam dan theo thoi gian, tai 120 phat hiéu suat hap phu giam con 44.53 + 0.36%. Déi
véi mau loc qua séng siéu am co su thay doi dang ké vé thoi gian va hiéu suat hap

phu téi wu. Cu thé, & mau loc qua s6ng siéu am, thoi gian tdi wu hap phu Mn da rat



ngan con 40 phit va hiéu suét c6 thé dat duoc 14 65.26 + 0.12%. Sau d6, hiéu suat
hap phu giam dan xubng muc 56.73 + 0.36% & 120 phat. Nhu vay, hiéu suat hap phu
cua loc dong qua song siéu &m co thé lam tang hiéu suat hap phu cua vat liéu vo lac

1én hon 11% so véi hap phu loc dong thong thuong.
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Hinh 3.8. So sanh hiéu suat hap phu Mn cua 15i ngd trong trang thai loc dong

Nhu ta thay trén biéu do hinh 3.7: nghién cau khao sat hiéu suat hap phu cua vat liéu
16i ngd trong khoang thai gian tir 30-120 phat. B véi mau loc dong thong thuong,
tai khoang thoi gian 30 phit hiéu suat hap phu cia 18i ngd dat 53.56 + 0.36%. Tai
khoang thoi gian 12 60 phat dat hiéu suat cao nhat 1a 54.41 + 0.36%, sau d6 hiéu suat
hap phu giam dan theo thoi gian, tai 120 phat hiéu suat hap phu giam con 46.36 +
0.36%. D6i voi mau loc qua séng siéu &m c6 sy thay d6i dang ké vé thoi gian va hiéu
suat hap phu tdi vu. Cu thé, & miu loc qua séng siéu am, thoi gian téi wu hip phu Mn
da rat ngan con 40 phit va hiéu suat cé thé dat duoc 1a 64.04 + 0.24%. Sau d6, hiéu
suat hap phu giam dan xudng muc 55.26 + 0.24% & 90 phat. Nhu vay, hiéu suat hap



phu cua loc dong qua séng siéu am cd thé 1am tang hiéu suat hap phucaa vat liéu 16i
ngd 1én hon 10% so véi hap phu loc dong thdng thudng.
3.2.3.5. Thao luan chung

Dua vao bang 3.3; 3.4 va cé4c hinh vé& 3.5; 3.6; 3.7; 3.8, ta c6 thé nhan thay su
khac biét rd rét vé thoi gian téi wu hap phu Mn cua vat liéu loc va anh huéng cua
s6ng siéu am t6i hiéu suat hap phu:

- Déi véi thoi gian téi uu hap phu Mn: song siéu am cd thé rat ngan thoi gian hap
phu cua vat liéu loc. Nhu cac mau phan tich & trén, thoi gian da duoc rit ngan tir 50
pht & loc dong thudng xudng con 40 phit & loc dong cé tac dong caa song siéu am.

- Dai véi hiéu suat hap phu cua vat liéu loc: song siéu am ciing 1am tang hiéu
suat hap phu cua vat liéu loc so vai loc dong thong thuong. Cu thé trong nghién
ctru trén, hiéu suat hap phu c6 thé tang tir khoang 6%-15% tly thudc vao ban chat
cua vat liéu loc.

Do nghién ciiu trén méi chitam ding & nghién ctu vai cac vat ligu phu pham
ndng nghiép c6 san tai dia phuong, chua bién tinh cho nén cac vat liu trén co hiéu
suat hap phu thap hon so v&i than hoat tinh.

Nhu vay, nghién ctru trén da lam rd dugc 2 yéu td anh hudng chinh cua séng
siéu Am dbi véi qué trinh loc cua vat lidu loc. Trén thé gisi, Guohua Jing va cong su
cling d3 nghién ciru anh huong caa séng siéu am téi qué trinh hap phu Cr (V1) véi vat
lidu loc 14 hat nhya trao d6i ion vé&i qué trinh loc tinh. Nghién ctu cho thay sy thay
doi rd rét vé hiéu suat hap phu toi wu cta vat liéu loc giira loc tinh thuong va loc tinh
qua song siéu am [9].

Vi khoa luan “Nghién cieu dnh hwéng Ciia séng siéu dm dén qué trinh hdp
phu Mangan cia vt ligu lpc” da cho thdy song siéu &m cd thé 1am tang hiéu suat
hap phu va lam giam thoi gian hap phu ti vu caa vat lidu loc trong qua trinh loc
dong. Hién nay, trén thé gidi chua co nghién ctiu cu thé ndo vé anh huéng cua séng

siéu am dén qua trinh loc dong. Pay 1a mot nghién ciru mang day tinh trién vong.



Viéc nghién ctu &p dung phu pham néng nghiép lam vat liéu loc véi tac dong cua
s6ng siéu am trong qué trinh loc dong 1a mot hudéng di moi mé, ma ra mot hudng tiép
can moi day trién vong d6i vai van dé cai thién moi truong, dong thoi giai quyét

ngudn phu pham ndng nghiép vo ciing 16n & nudc ta.

KET LUAN
Qua qué trinh thuc hién khoa luan tét nghiép dé tai “Nghién ciu dnh
hwéng Ciia séng siéu dm dén qua trinh hdp phu Mn cia vat liéu loc”, két qua em
thu duoc:



1. Két qua nghién cttu cho thay duoc hiéu suat hap phu caa cac vat liéu loc ddi véi
ion Mn?*

2. Anh huong cua song siéu am dén hiéu suat hap phu va thoi gian téi wu cua ting
trang thai loc:

- Trong trang thai tinh, hiéu suat hap phu cua vat liéu loc trong qué trinh loc véi

song si€éu am cao hon tir 10-20% so véi loc thong thuong.

- Trong trang thai dong, thoi gian hip phu ion Mn®tét nhét 12 ¢ khoang 40 phat

d6i véi loc véi song siéu am va 50 phat doi vai loc thong thuong. Hiéu suat hap phy

cua loc vai song si€u am ciing tang tir 6-15% so vai loc thong thuong.

3. Hiéu suat hap phu con phu thudc bao ban chat caa vat liéu, kha nang hap phu vat

ly va hap phu hoa hoc ctia mdi vt liéu loc 12 khac nhau .
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