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Khéa ludn tét nghiép Trwong PHDL Hai Phong

LOI MO PAU

Nudc 1a ngudn tai nguyén vo tan va nhu cau thiét yéu trong su sdng hang
ngay, song ngudn nudc sach ngay cang khan hiém vi tinh hinh & nhiém nguédn
nudc ndi chung va ngudn nudce sinh hoat noi riéng boi cac cation kim loai nang
|a van dé toan xa hoi quan tdm khi nhu ciu vé chét lugng cudc sdng ngay cang

Cao.

Hién tuong 6 nhiém kim loai ning thuong gap ¢ cac luu vuc nudc gan
khu cdng nghiép, céac thanh phé Ién va khu vuc khai thac khoang san. Nguyén
nhan chi yéu gay 6 nhiém kim loai nang 1a qua trinh d6 thai moi truong nuéc
nudc thai cong nghiép va nudc thai doc hai khong qua xir ly hoac xur ly khdng
dat yéu cau. O nhiém nuéc boi kim loai ning c6 tic dong tiéu cuc dén moi
truong song cua sinh vat va con nguoi. Bé han ché & nhiém ngudn nudc, can
tang cudng bién phap xu 1y nude thai cong nghiép, quan ly tét nguén thai doc
hai.

C6 rat nhiéu phuong phap nham loai bo kim loai ning trong nudc nhu:
phuong phap 1y hoc, hda hoc, sinh hoc,trao doi ion,...Viéc st dung than hoat
tinh dé 1am sach nudc di lau tuy nhién méi chi ding & viéc ung dung vao loai
bo céc hop chat hitu co va cac thanh phan khdng phan cuc c6 ham luong nho
trong nudc. Than hoat tinh bién tinh bang axit cling duoc nghién ctu nhiéu.tuy
nhién, hién nay trén thé giéi cling nhu ¢ Viét Nam chua c6 cong bd nao vé anh
huong caa song siéu am dén qua trinh bién tinh nay. Vi muc dich 1am ting gia
tri sir dung than hoat tinh 1am vat liéu hap phu cac ion kim loai trong nuéc thai,
em da chon va thuc hién dé tai “Nghién ciru dnh hwéng ciia séng siéu ém dén

qua trinh bién tinh than hogt tinh bang axit sulfuric”.
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Khéa ludn tét nghiép Trwong PHDL Hai Phong
Chuong 1 - TONG QUAN

1.1. Kim loai niing va anh hwéng ciaa chiing dén méi trudng va con ngudi
1.1.1. Kim logi ngng

Kim loai ning Ia nhitng kim loai c6 khéi luong riéng 16n hon 5 g/cm?®.
Chuing c6 thé ton tai trong khi quyén (dang hoi), thuy quyén (cac mudi hoa tan),
dia quyén (dang ran khong tan, khoang, quang...) va sinh quyén (trong co thé
con ngudi, dong thyuc vat). Cling nhu cac nguyén té khac, cac kim loai ning co
thé can thiét hoic khong can thiét dbi vai dong thuc vat. Nhitng kim loai can
thiét cho sinh vat chi c6 nghia khi né & mot ham luong nhat dinh va mot khi
ham luong it hon hodc nhiéu hon lugng can thiét thi chiung gay ra cac tac dong
nguoc lai. Nhitng kim loai khong can thiét cho co thé sinh vat di vao co thé sinh

vat du 1a lwong rat nho cling gay ra tac dong doc hai.

La nhirng nguyén té vi luong hét sic can thiét cho co thé ngudi khi céc kim
loai nang ¢ ham lwong nho. Ton tai mot khoang ham luong téi wu cua kim loai
va chi c6 & gia tri ndy né mai o6 tac dung tich cuc Ién su phat trién cau thanh
nén cac enzym, C&c vitamin va san pham ciia qua trinh trao doi chét... Néu it hon

s& anh huong dén qua trinh trao d6i chat, néu nhiéu hon s& gay doc [1].

1.1.2. O nhiém nuwéc do kim logi ngng va mgt sé nguan gay 6 nhiém kim logi

néng

Hién nay, cac nganh cong nghiép, ndng nghiép va dich vu ngay cang trén
da phat trién manh mé& gan lién voi tinh trang 6 nhiém gia tang boi cac nguon
thai khac nhau. Nguon thai ra tir cac nganh cong nghiép lam 6 nhidm kim loai
nang la mdi de doa nghiém trong dbi véi siic khoe ngudi dan va sy an toan cua
hé sinh thai. Cac nganh cong nghiép d6 chat thai chua qua xir Iy hoic xir 1y chua
dat y&u cau tryuc tiép ra moi trudng. Cac luu vue nudc gan khu cong nghiép , cac

thanh phé 16n va khu vuc khai thac khoang san thuong gap hién tuong nudc bi 6
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Khéa ludn tét nghiép Trwong PHDL Hai Phong

nhiém kim loai nang. O nhiém kim loai ning trong nudc 12 nong do cac kim loai
nang trong nudc cao hon ngudng cho phép. Trong mot sé trudng hop, xuat hién
hién twong cé va thay sinh vat chét hang loat. O nhiém kim loai ning trong nuéc
c6 tac dong tiéu cuc dén moi truong séng cua sinh vat va con ngudi. Kim loai

nang tich liy theo chudi thirc dn thadm nhap vao co thé nguoi.

Trén thé gici, tinh hinh 8 nhiém kim loai nang dién ra & ca cac nudc phat
trién va cac nude dang phat trién va theo chiéu hudng ngay cang xau di. Cac su
¢ nhidm ddc kim loai nang dugc ghi nhan duoc ¢ nhiéu noi trén thé giéi. Theo
danh gia cua to chic Binh Minh Xanh (2004), nong d¢6 Hg ting gap 280 lan tiéu
chuan cho phép va luong Cr trong nudc udng tai Hong Kong da ¢ mic gay ung
thu. Thanh phd Tianying thudc tinh An Huy — Trung Quéc 13 noi ¢6 ham luong
Pb trong nudc rat cao, ngay ca lia mi & noi day ciing chira Pb voi nong do gap
24 1an muc cho phép. Kim loai nang di vao co thé tré em khu vuc d6 giy ra mot
s6 bénh l1am cho chi s6 théng minh cua tré bi giam di rat nhiéu so véi cac khu
vuc khéc. Do tinh trang 6 nhiém dat trong trot ma co téi 12 triéu tan trong tong
484 trieu tan ngii cbc cua Trung Quédc bi nhidm kim loai ning [2]. Hoat dong
khai thac vang da giy ra 6 nhiém Hg & khu vuc Nam My. Bé tach vang ra tir
quang sa khoang ta dung dén Hg. Theo bdo céo nghién ctu cua Elmer Diaz
(M3), céc loai ca song & day bi nhidm Hg mac d6 rat cao, tir 10,2 — 35,9 ppm.
Trong mau téc va mau mau xét nghiém cia ngudi dan song xung quanh luu vuc
séng Tapajos, Madeira va Negro nhiing noi hoat dong khai thac vang dién ra
manh mé& ¢6 ham luong Hg lan luot xac dinh duoc 12 0,74 — 71,4 ug/g trong toc
va 90 — 149 ng/l trong mau. Tai Glasgow (1979 — 1980) ham lIuong Pb vuot qua
100 mg/I 1a khoang 42% c4c mau nudc sinh hoat. Ngoai ra theo thong ké cua
cac nha nghién ctu, ham Iugng Pb dao dong trong khoang 120 — 3.000
mg/I(trung binh 820 mg/l khbi luong khd) khi phan tich 42 mau bun tir céc
thanh phé cong nghiép & Anh va Wales [3]. Theo bao co cua Vién Qudc té
quan 1y nuéc (IWMI) thi hau hét cac ruong IGa ¢ tinh Tak tai Thai Lan bi nhiém

Cd cao gap 94 lan tiéu chuan cho phép, c6 5.756 ngudi dan chiu anh hudng va
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Khéa ludn tét nghiép Trwong PHDL Hai Phong

c¢6 nguy co nhiém doc Cd dé mac chang bénh Itai Itai (Iam mém héa va méo mo
xuong, gdy ton hai than). O tinh Toyama (Nhat Ban) loai bénh nay da titng xay
ra nhimg nim 1940. Hang tram nguoi dan song ¢ luu vuc séng JinZu bi ton
thuong than, lodng xwong va nhiéu ngudi bi tir vong do 6 nhiém Cd do cac hoat
dong khai thac khoang [4].

Viét Nam 1a mot nuée dang phat trién, qua trinh céng nghiép hoa hién dai
hoa dién ra manh mé& gop phan dang ké trong viéc phét trién nén kinh té cua dat
nuéc cing kéo theo d6 cac van dé vé moi trudong chua duoc quan tam vi vay
tinh trang 6 nhiém kim loai niang ngay mot ting. Cac khu cong nghiép, khu do
thi va nhitng noi khai thac khoang san la nhitng noi dién ra tinh trang 6 nhiém
kim loai ning & Viét Nam. Theo bdo cdo mdi trudng qudc gia 2011 sé doanh
nghiép khong dat tiéu chuan vé chat luong dong thai nudc thai xa ra méi truong
la 90%, sé doanh nghiép xa thai khong dat chuan do khéng cé cong trinh va
thiét bi xir Iy 12 73%, s6 cong trinh xu 1y nhung khong dat yéu cau 1a 60%. Do
nuéc thai chua dugc phan loai nén viéc xir 1y kho khan dong thoi hiéu suat xu ly

khong cao [5].

Céac khu cbng nghiép, khu d6 thi va cac khu vuc khai thac khoang san la
nguyén nhan chinh gay ra 6 nhiém kim loai ning. Cac hoat dong gay 6 nhiém

kim loai nang:

- Hoat dong khai thac mé: viéc khai thac va tuyén dung quang vang phai
dung dén thubc tuyén chira Hg, CN-... Cac nguyén t6 kim loai nang nhu As, Pb...
c6 thé hoa tan trong nudc. Nguy co dang lo ngai d6i véi ngudn nude sinh hoat
va nudc ¢dng nghiép 1a & nhidm hda hoc do hoat dong khai thac va tuyén quang
vang. Nudc tai cac khu vyc mo than thuong chua kim loai nang, & kim... véi
ham lugng cao hon TCVN tir 1 — 3 lan.

- Cong nghiép ma: cac mudi vo co cia kim loai nang c6 ham luong cao
trong nudc thai nganh xi ma kim loai néi chung va ma dién ndi riéng. Tuy theo

kim loai ctia 16p ma ma nudéc thai bi 6 nhiém c6 thé 1a dong, kém, Crom... va tly
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Khéa ludn tét nghiép Trwong PHDL Hai Phong

cac mudi kim loai sir dung ma nuéc thai chira doc t6 khac nhau: xianua, muoi
sunfat, cromat... pH trong nudéc thai thuong c6 khoang thay doi rat rong cé thé
tir rat axit (pH = 2 — 3) dén rat kiém (pH = 10 — 11). Céc ion v6 co ma dac biét
la cac mudi kim loai nang 1a ddi twong can phai xu 1y chinh trong nuéc thai ma
dién. Nudc thai cua nganh ma kim loai khéng xt ly thai ra méi truong, qua thoi
gian tich ty, co thé truc tiép hodc gian tiép di vao va ton dong trong co thé nguoi
gay anh huong toi suc khoe con nguoi va gay ra cac bénh nghiém trong nhu
viém loét da, viém duong ho hap,ung thu...

- C6ng nghiép san xuét cac hop chit vo co: cac quéa trinh san xuat cac chat
v6 co nhu san xuat xut — Clo, HF, NiSO,,... Cong nghé san xuat xut — Clo sir
dung cuc dién 1a thay ngan nén trong qué trinh san xuat xat — Clo thai ra mot
luong 16n thay ngan ra moi trudng. Nong do thuy ngan trong dong thai cé thé
lén dén 35mg/l. Nudc thai tir mot nha may san xuat Niken cd chuaa nong do
Niken cao 1én dén 390mg/l. Ngudn nudc bi 6 nhidm ¢ cac khu vuc nay chi la
van dé sém muon khi ham luong kim loai nang trong nudc thai cao nhu vay khi
kha nang tu lam sach cta luu vuc song quanh d6 dat téi han va khong co bién
phap xt Iy thich hop va triét dé.

- Céac nganh cong nghiép san xuat son, muc va thudc nhuém: cac nganh
cdng nghiép nay st dung hoa chét c6 chira Cadimium. Kim loai Cadimium c6
nhiéu trong mdi truong tu nhién thuong ding trong cac Pigment dé in vat ligu
dét dac biét la cac Pigment mau do, vang, cam, xanh 14 duoc st dung la tac nhan
nhudém vat liéu da, dét va san pham plastic. Nguon nudc thai thai truc tiép ra
moi trudng 1am & nhidm sbng ngoi, 1am chét sinh vat thay sinh, anh hudong dén 'y
té va sic khoe cua con ngudi quanh khu vuc. Vi vay, viéc can thiét 1a xu ly
nude thai son, myuc va thudc nhuom.

- Cong nghiép luyén kim: luong hoéa chat doc hai caa nganh cong nghiép
luyén kim & trong 16 xuang, 10 cao, 10 khir tryc tiép thai ra méi truong nudc lam

ngudn nude & nhidm nang né [6].
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Trén thé giéi noi riéng va o Viét Nam ndi chung, tinh trang 6 nhiém nguon
nuéc dang 14 van dé cap thiét can phai duoc quan tam. Viéc kiém soat, bao vé
c4c ngudn nudc, hé sinh thai 1a viéc 1am co ¥ nghia chién lugc ddi véi nhan loai
trong viéc bao vé moi trudng séng caa chinh ching ta. Do vay, can phai két hop
cac bién phéap kiém soét 6 nhidm cua céac chinh sach bao vé méi truong cua Nha

nudc Véi cac phuong phap xu ly 6 nhiém nude hiéu qua, kinh té.
1.1.3. Anh hwéng cia kim logi nNdng dén méi trwong va con nguoi

Cac dong thai chtra hop chat kim loai ning thai ra méi trudng bi tich tu va
tén dong trong long dét, song dudi tac dong cua nhiéu yéu té khac nhau mot sb
hop chat c6 thé bi hoa tan. Vi diéu nay ma cac kim loai ning c6 thé bi phat tan
rong vao ngudn nudc ngam, nudc mat gay ra 6 nhidm. Cac kim loai nang xam
nhap vao co thé théng qua chudi thirc an. Chiing tac dong dén qua trinh sinh hoa
va gay nhiing hau qua nghiém trong. Vé mit sinh hoa, cac kim loai niang c6 ai
luc 16n vé&i cac nhém — SH — va cac nhdm — SCH3 — caa cac enzym trong co thé,
né day H* va thé chd vao d6. Do bi mat di hoat tinh cac enzym 1am can tré qué

trinh tdng hop protein cua co thé.

SH S
[Enzym] < + M* ——>  [Enzym] < > M + 2H*
SH S

Anh huéng cua mot s6 kim loai ning dén méi truong va sic khoe con

nguoi:

- Anh huéng cua Sat: Trong chat thai kim loai, ma kim loai va han c6 chaa
ham luong lén cua Sat. Sat dugc cho 1a kim loai pho bién thar 10 trong vil tru,
ciing 1a kim loai tao ra Trai Dat, né tap trung & cac lop khac nhau caa Trai Dat
tir rat cao & 16i bén trong dén khoang 5% & 16p vo bén ngoai. Phan I6n Sat dugc
tim thay & cac dang xit khac nhau. La kim loai mau trang bac, c6 ty khi 7,874;
thuong tan trong nuée dudi dang bicacbonat va hydroxyt. Vong tuan hoan cua
Sit qua song ra bién véi lugng 103 triéu tin/nam, trong d6 95% & dang keo phan

tan va dac tinh hap phu. Vai trd cua Sat 1a rat can thiét cho co thé séng, trir mot
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s6 loai vi khuan. N6 chua yéu lién két 6n dinh trong céac protein kim loai, cac goc
tu do duoc sinh ra trong dang tu do 1a doc d6i véi cac té bao. Khi co thé chéng
lai sy nhidm khuan, n6 dé Sat riéng trong protein van chuyén transferrin vi thé
Sit khong dwoc vi khuan st dung. Néu Sat ¢ nong do thap khong lam anh
huéng dén suac khoe con nguoi. Vi hap phu qua nhiéu Sit nén gay ngod doc do
Sét (II) du thira phan ang véi cac peroxit trong co thé san xuét ra cac goc tu do.
Khi Sit & ham lwgng binh thudng, c6 thé sdng khoe c6 mot co ché chdng 6xi
hoa dé kiém soat qué trinh trén xay ra. Nhung khi lugng Sét du thira thi co ché
chéng 6xi hda khdng thé kiém soét cac gbc tu do dugc sinh ra. Di véi tré 2
tuoi, 3 gam Sat gay chét bé. Su ngd doc nguy hiém sinh ra khi 1 gam Sat di vao
co thé séng. Ddi v6i nguoi 16n mie d6 chap nhan dugc vé Sit cao nhit theo
danh muc cua DRI 13 45 mg/ngay. Mtc do cao nhat chap nhan dugc cua Sat véi
tré dudi 14 tudi 1a 40 mg/ngay. Néu ham luong Sat trong co thé nhiéu (ham
luong chua gy chét nguoi) thi gay ra hang loat cac hoi ching rdi loan nhu
hemochromatosis. Viéc dic biét nguy hiém ldc nay 1a hién mau vi gay ra ching
thiéu Sat va ludn duoc chi dinh bé sung céc biét dugc chaa Sat [3, 7, 8].

- Anh huong cua Mangan: Kim loai nang Mangan thudng ton tai trong chat
thai cong nghiép mo. Kim loai Mangan mau trang xam, giong Sat, 1a kim loai
cting, rat gion, kho nong chay nhung dé& dang bi 6xi hda. 0,1% vo Trai Pat la
Mangan, né ding thir 12 vé muac d6 pho bién ciia cac nguyén t6. Quang Mangan
quan trong nhat 1a pyrolusit — MnO,. Céc quing thuong cd su phan b lién dén
cac quing Sat. Sy phan b cac ngudén Mangan trén dat lién tuy Ion nhung khong
déng déu. Nguon tai nguyén Mangan di duoc tim thdy & Nam Phi, c4&c mo
Mangan khéac & Ukraina, Uc, An Do, Trung Québc, Gabon va Brasil 1a khoang
80% [3]. Mangan 1a nguyén t5 vi lwong can thiét cho co thé sbng, 1a chét hoat
héa mot sd enzym xUc tién mot s6 qua trinh tao chat diép luc, tao mau va san
xuat khang thé nang cao sirc dé khang cho co thé. Bui Mangan néu tiép xuc

nhiéu lam suy nhugc hé than kinh va tuyén giap trang.
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1.2. Cac phwong phap xir Iy nguén nwéc bi 6 nhiém kim loai ning

Céac phuong phap xtr Iy ngudn nudc 6 nhidm kim loai nang: phuong phap
hoa 1y, hda hoc va sinh hoc. Xt 1y kim loai nang ngay tai nguén thai gay 6

nhidm ludn 1a cach tét nhat do nuéc thai phat ra tir cac ngudn thai nhat dinh.
1.2.1. Phwong phdp sinh hoc

Co s¢ ctua phuong phap nay 1a hién tugng cac loai thuc vat (vi sinh vat,
tao, thuc vat thay sinh, ndm,...) ¢6 kha ning thu nhan vao trong té bao hoic giir
trén bé mat co thé ching cac kim loai nang, ching st dung kim loai ning nhu
chat vi luong trong qué trinh phat trién sinh khoi. Pay 1a hién twong hap phu
sinh hoc — biosorption. Trong phuong phap nay, nuéc thai cd nong d6 kim loai
nho hon 60 mg/l va bé sung du chat dinh dudng (nito, photpho), cac nguyén tb
vi luong can thiét khac dugc cung cap cho su phat trién cua thuc vat [9]. Cac
phuong phap sinh hoc dugc dung:

K&t hop phuong phép ki khi va hiéu khi

Phuong phap ki khi

Phuong phép hiéu khi
1.2.2. Phwong phap hoa ly

Co sé cia phuong phap 1a dung cac chat hoa hoc dé loai bo kim loai nang
ra khoi nuéc thai. Viéc xu ly cac ngudn nude thai cong nghiép c6 nong do kim
loai nang cao va pH cuc doan bang phuong phap hoa 1y la rat vu thé. Céc
phuong phap hoa 1y thuong duoc sur dung:

% Phuong phap két tua: Phuong phap nay & 6 pH thich hop dua vao phan
tng hoa hoc gitra cac chat dwa vao nudc thai c6 chtra kim loai can tach sé& tao ra
hop chat két tia va dugc tach khoi nudc thai bang phuong phép ling [9].

% Phuong phap dién hda: Phuong phap cho phép tach cac ion kim loai ra
khoi nuéc ma khong bo sung hda chat, tach kim loai bang cach nhiing cac dién

cuc trong nudc thai chira kim loai nang sau dé cho dong dién chay qua. Phuong
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phap nay chi thich hop véi nudc thai c6 kim loai ning voi nong do cao (trén
1g/1) nhung chi phi dién nang kha I6n [9].

% Phuong phép trao doi ion: Phuong phap véi nguyén tac dung ionit 1a nhua
hitu co tong hop, cac nhém chire trao d6i ion va cac chat cao phan tir co goc
hydrocacbon. Trong cot Cation va Anionit dién ra qua trinh trao d6i ion [8, 9].

% Phuong phap dxy hda khtr: Dya vao sy chuyén hoa tir dang nay sang dang
khac bing su thém electron (khir) va mat electron (6xy héa) mét cip dugc tao
boi su cho nhan electron duoc goi 1a hé théng 6xy héa khir 14 nguyén tic cua
phuong phap [8, 9].

% Céc phuong phap trén khong duoc thong dung vi hiéu suat xir ly khdng
cao va tom kém vé chi phi lap dat, van hanh. Phuong phap hap phu 1a phuong
phap thuong dugc s dung trong xir Iy nudc thai cd kim loai. Su tich liy chat
trén bé mat phan cach céac pha (khi — ran, long — ran) duoc goi la hién tugng hap
phu. Chét hap phu Ia chat c6 bé mit trén d6 xay ra su hap phu, con chat bi hap
phu I chat duoc tich liy trén bé mat chat hap phu. Lyc tuong tac gitra chat hap
phu va chat bi hip phu dién ra hién twgng hap phu. Hap phu vat Iy va hap phu
héa hoc 12 hai loai hap phu tly theo ban chét caa luc tuong tac.

- Trong hap phu vat Iy, bai luc lién két Van Der Walls yéu nén cac phan
ttr chat bi hap phu lién két vai nhing tiéu phan (nguyén tir, phan t, cac ion...) &
bé mit phan chia pha. D6 1a tong hop cta nhiéu loai luc hut khac nhau: tinh
dién, tan xa, cam ung va luc dinh huéng. Chat bi hap phu chi bj ngung tu trén bé
mat phan chia pha va bi giir lai trén bé mat chat hiap phu nén cac phan ta cua
chat bi hap phu va chat hap phu khéng tao thanh hop chat hda hoc vi khéng hinh
thanh lién két hoa hoc. Nhiét hap phu khéng I6n & hap phu vat ly.

- Céc phan ti chat hap phu tao hop chat héa hoc vai cac phan tir chét bi
hap phu xay ra qué trinh hap phu hoa hoc. Luc lién két hoa hoc thong thuong
(lién két ion, lién két cong hoa tri, lién két phdi tri...) 1a nhiing luc hip phu hoa

hoc dién ra trong quéa trinh hap phu héa hoc. Nhiét hap phu hda hoc 16n c6 thé

Sinh vién: Tran Ngoc Anh -MT1601 Page 9



Khéa ludn tét nghiép Trwong PHDL Hai Phong

dat dén gia tri 800kJ/mol. Trén thuc té, sy phan biét ranh gisi gitra hap phu vat
ly va hap phu héa hoc 1a khéng r rét.

- Hép phuy trong méi trudng nudce dién ra phac tap hon vi trong qua trinh
hap phu c6 it nhat ba thanh phan gdy tuong tac: nudc, chat hap phu va chat bi
hap phu. Trong hé xay ra quéa trinh hap phu canh tranh giira chat bi hap phu va
dung méi trén bé mat chat hap phu do c6 mit cua dung méi. Qué trinh hap phu
s& xay ra cho cap nao c6 tuwong tac manh. Tinh chon loc cua cap twong tac phu
thudc cac yéu té: do tan cua chat bi hip phu trong nuéc, tinh ua hoic ki nuéc
cta chat hap phu, mic d6 ki nudc cua cac chat bi hap phu trong méi truong
nuéc. pH ciia moi trudng nudc 1am anh huong dén su hap phu trong méi trudng
nuéc. Sy thay d6i vé pH dan dén su thay doi vé ban chat chat bi hap phu va anh
huong dén cac nhom chac trén bé miat chat hap phu. Chat hitu co trong moi
trudong nude cd do tan khac nhau. Bi vai chat co d6 tan cao hon thi c6 kha ning
hap phu trén vat lidu hap phu yéu hon. Kha niang hap phu céc chat hitu co trén
vat liéu hap phu phu thudc: pH cua dung dich, luong chat hap phu, nong d6 chat
bi hap phu...

- Mot loat cac giai doan cta qua trinh dong hoc hap phu: giai doan
khuéch tan trong dung dich — céc chat bi hap phu chuyén dong trén bé mat chat
hap phu, giai doan khuéch tan mang — phan tir chat bi hap phu chuyén dong dén
bé mat ngoai chat hap phy, giai doan khuéch tan vao trong mao quan — chat bi
hap phu khuéch tan vao bén trong hé mao quan cua chat hap phy, giai doan hap
phu — cac phan tir chat bi hap phu duoc gin vao bé mat chat hap phu.

- Qué trinh hap phu la qua trinh thuan nghich. Cac phan tir chat bi hap
phu khi da hap phu trén bé mat chat hap phu van c6 thé di chuyén nguoc lai pha
mang. Theo thdi gian, toc d6 di chuyén nguoc tré lai pha mang cang 16n khi
lwgng chat bi hap phu tich tu trén bé mit chat ran cang nhiéu. Qué trinh hap phu
dat can bang khi tbc ¢ hap phu bang tc do giai hap. O diéu kién xac dinh vé
nong do va nhiét do, dung lwong hap phu can bang la khéi lwong chat bi hap phu

trén mot don vi khéi lugng chat hap phu & trang thai can bang. Duéi cac diéu
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kién cua hdn hop khi, hoi bdo hoa, tai trong hap phu béo hoa Ia tai trong nam ¢
trang thai can bang.
- Tai trong hap phu duoc x4c dinh theo cdng thuc:

Co—Cq

q=——"V (mg/g) (1-1)

Trong do:

Co, C1 — ndng @6 dung dich trudc va sau khi hap phu (mg/l)
V — thé tich dung dich (ml)
m — khdi lugng than ding hap phu (mg).

- Phuong trinh Langmuir hodc Frendlich thuong duoc dung ap dung
trong md hinh tinh toan cac phuong phap hap phu. Mé hinh hap phu dang nhiét
Langmuir mo ta qua trinh hap phu mot 16p don phan tir trén bé mat vat ran. Xuat
phat tir nhitng gia thuyét sau nén phuong trinh Langmuir duoc thiét 14p:

+ CAc tieu phan bi hap phu lién két voi phan tir chat hap phu don 16p trén bé
mat chat hap phu.

+ Sy hép phu la chon loc.

+ CAc phan tir chat hap phu doc lap, mdi phan tir chi hap phu mat tiéu phan,
khong tuong tac qua lai véi nhau.

+ Bé& mat chat hap phu 1a d6ng nhat vé mat nang luong nghia 1a nang luong
hap phu hay su hap phu ¢ bat Ki vi tri ndo déu nhu nhau va nhiét do hap phu la
gia tri khong d6i & céc vi tri khac nhau trén bé mat hap phu, khéng phu thuoc
vao su ¢ mat cta cac tiéu phan bi hap phu.

- Phuong trinh Langmuir — hap phu dang nhiét:

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

Trong do:
0, Qmax — tai trong hap phu va tai trong hap phu cuc dai (mg/g).
C — nong do dung dich chat hap phu khi dat can bang hap phu (mg/l)
b — hang s ciia phuong trinh Langmuir (I/mg).
Khi b.C <<1 thi = qmax.b.C
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D6 thi biéu dién duong hap phu dang nhiét Langmuir:

q(mg/g)

Omax

O ¢
Hinh 1.1: Do thi duong dang nhiét hap phu Langmuir

Phuong trinh dugc dung dé xac dinh hing sé cua phuong trinh Langmuir ¢

dang:

_I_

 bGmax  Gmax

C 1 C
q
Db thi biéu dién C/q phu thudc vao C ¢ dang:

Clq

tg a

1
b Qmax “7 C

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

D6 thi c6 do doc tgo = 1/qmax VA Cat tai truc tung 1/(b.gmax) [8, 9].
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1.3. Giéi thiéu vat liéu hap phu - Than hoat tinh. Phwong phap bién tinh
than hoat tinh

1.3.1. Gidi thigu vt ligu hdp phu

1.3.1.1. Than hoat tinh

Than hoat tinh 1a mot chat ¢ thanh phan cha yéu 1a nguyén té carbon &
dang vo dinh hinh (bdt), mot phan c6 dang tinh thé grafit da duoc xu 1y dé co
cau tric xdp, vi vay n6 co dién tich bé mit rat 16n, chinh vi 1i do d6 ma no 1a
chat 1y tuong dugc tng dung trong loc hit nhiéu loai héa chat. Than hoat tinh 1a
san pham duoc dbt trong 10 d6t dac biét & nhét do cao trong mai trudong yém khi
sau do hoat hoa theo cdng nghé riéng cua tirng doanh nghiép, dugc st dung rong
rdi trong nhiéu nganh khac nhau nhu loc nudc, xt ly khi thai, sit dung trong
cong nghé 1am sach, xa ly khi,... Than hoat tinh ¢6 nhiéu dang hinh thu khéc
nhau: thanh, éng, hat, bot... Tir cac nguyén liéu khac nhau: go, vo trau, than bun,
da, gao dura, ... tly vao muc dich st dung. Than hoat tinh dwoc tu nang cap (tu
rira tro hoac cac hoa chat trang mat) dé giir lai nhitng dac tinh loc hat dé cé thé

hip phu cac thanh phan dic biét nhu kim loai ning.

Bang 1.1: Thong s ky thuat caa than hoat tinh

Do hip | Bémat | Tong do | Thétich | Thétich | Thétich | % | o | Po | Do
phu riéng x6p 16nho | 16trung | 161on | tdy | am | tro | bén
(Mmol/g) | (m?g) | (cm®qg) | (cmg) | (cm®g) | (cm®g) | mau | (%) | (%) | (%)
4,11 - 800 — 1,25 - 0,34 — 0,027 — 03— | 42— | 5- 5 9
>
10,07 1800 1,6 0,79 0,102 0,79 75 8 | (max)

Y nghia ctia than hoat tinh con duoc ting 1én khi no khong doc (ké ca da an
phai nd), gia thanh san xuat lai ré (do st dung cac nguyén liéu tir tu nhién).
Trong Xt Iy nuée, than hoat tinh loc nudc loai bo chét ban vi luong, diét khuan,
khtr mUi... Than hoat tinh &p dung trong k¥ thuat sir dung loc khi (trong dau loc

thudc 14, miéng hoat tinh trong khau trang), khir mii trong ta lanh, may diéu
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hoa... Than hoat tinh trong cdng nghiép hoa hoc 1a chat xdc tac va chat tai cac
chat xtc tac khac... Ap dung trong y té, than hoat tinh dé tay trung va cac doc td
sau khi bi ngo doc thire an... Néu cac chat dugc loc 1a kim loai ning thi viéc thu

hoi lai tir tro d6t ciing dé& [10].
1.3.1.2. C4u tric bé mdt than hogt tinh

Dién tich bé mit cua than hoat tinh c6 thé dat dén 500 — 2500m?/g (phu
thudc vao chit luogng than, nguyén liéu gbc, téng dién tich bé mat caa 0,5 kg
than con rong hon mot san bong). Bé mat riéng I6n cua than hoat tinh 1a hé qua
ctia cau trac xo rong, chi yéu do xuat x tir nguyén liéu hitu co c6 chia cacbon.
Tinh hap phu manh cua than chii yéu la do cac vét rong — nat vi mach dong vai
tro 1a cac ranh truyén tai c6 ban kinh nhé hon 2 mm. Than hoat tinh ¢6 mutc do
grafit thap va ty trong tuong ddi nhé (nhé hon 2 g/cm?®). Bé 1am rong duong
kinh 15 va tang thé tich ta can hoat hoa than hoat tinh. Qua trinh than hda ding
nhiét dé phan hiy nguyén liéu ban dau, lam bay hoi mot s6 chét hitu co nhe, tao
ra cau tric 16 x6p bé mat ban dau cho than va qua trinh hoat hda lam bao mon
mang ludi tinh thé cacbon duéi tac dung caa nhiét, tao d6 xop cho than bang hé
théng 15 x6p va tao tdm hoat dong bé mit. Cacbon khéng ton tai trong cau trdc
s& duoc loai bo qua qua trinh hoat hda, 1am 16 cac tinh thé dudi su hoat dong cua
c4c tac nhan va cau truc vi 16 x6p duoc phat trién. Su dét chay cac vach ngin
giira cac 15 canh nhau dién ra 1am cho sy mé rong cua cac 16 ton tai va su tao
thanh céc 156 1on hon. Thé tich céc vi 15 giam do cé4c 15 tréng c6 chirc nang van

chuyén va cé4c 16 Ién tang lén.

Céac 16 voi kich thuéc khac nhau va hinh dang khac nhau tao nén do than
hoat tinh c6 bé mit riéng phat trién va thuong dugc dic trung boi ciu tric nhiéu
duong mao din phan tan. Kho co thé xac dinh chinh xac hinh dang caa 16 x6p.
Nguoi ta thuong phan loai 16 x6p dya vao chiéu rong cua ching 1a khoang céach
gitra cac thanh 15 xdp hinh rdnh hoic ban kinh cuaa 16 dang 6ng. L& nho, 15 trung

va 16 16n 12 3 nhdm cua 16 xop. LS nho ¢6 ban kinh hiéu dung nhé hon 2 nm. L
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trung con goi 1a 16 van chuyén c6 ban kinh hiéu dung tir 2 — 50 nm. L3 16n c6
ban kinh hiéu dung 16n hon 50 nm va thuong trong khoang 500 — 2000 nm. Mbi
nhom thé hién vai tro khac nhau trong qua trinh hap phu. L3 I6n cho phan ti
chat bi hap phu di chuyén nhanh vao 15 nho hon. L4 trung Véi Sy Xay ra ngung
tu mao quan va duoc lap day & &p suit hoi twong dbi cao. Trong khi d6, 16 nho
duoc lap dy ¢ &p suat tuong ddi thap trude khi bat dau ngung tu mao quan. L
nhé dong vai trd 16n trong kha ning hap phu cua than hoat tinh do 16 nho chiém
dién tich bé mit va thé tich 16n, mién 1a kich thudc caa 16 nho van I6n hon kich

thudc phan tir chat bi hap phu.

Cau trdc tinh thé cua than hoat tinh c6 tac dong dang ké dén hoat tinh héa
hoc. Than hoat tinh con ¢6 ciu trdc hda hoc ngoai cau tric tinh thé va ciu trac 15
x6p. Kha nang hap phu caa than bi anh huéng manh boi cau tric héa hoc. Luc
hap phu trén bé mat than hoat tinh dugc quyét dinh bai luc Van Der Walls. Do
su ¢d mat caa cac 1op grafit chay khdng hoan toan tao nén sy phuc tap cua cac
cau tric vi tinh thé, gay bién doi vi tri cac electron trong khung cacbon va tao ra
cac electron doc than va hoa tri khong bao hoa lam anh hudng dén dic diém hap

phu cua than dbi véi céc hop chét phan cuc va khong phan cuc [12].

Phuong phap BET Langmuir, phuong phap don diém duoc sir dung dé xéac
dinh dién tich bé mat riéng cta than. Theo phuong phap BET, xuéat phét tir
phuong phap hap phu dang nhiét BET:

p__ 1t ,Dp
v(Po—P)  VmC  YmC Po

1-3)

Trong do:
p,Po — Ap Suat, &p suit hoi bio hoa cua chat bi hap phu ¢ trang thai
long.
V,Vm — thé tich chat bj hap phy, thé tich I6p hdp phu don phén t trén
toan bo bé mat.

¢ — hang sb.
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Khéa ludn tét nghiép Trwong PHDL Hai Phong

Do thi p/v(po — p) phu thudc p/po c6 dang:

p/v(po—p)

tga=Ss

R p/Po

Hinh 1.3: Db thi duong thang BET

D6 doc cua dd thi's = (¢ — 1)/vinC VA Cit tai truc tung tai i = 1/VmC. CO S VA i
ta co:
Uy = i va ¢ = % + 1
Néu vi, 1a thé tich hap phu cuc dai, nhu 1 16p don phan tir che phu trén toan
bo bé mit cia 1g chat hap phu va biéu dién biang cm?® & 0°C va latm, thi dién
tich bé mat S (m#g), tinh theo cong thuc:

S =—""_N A.,1072° (m¥q) (1-4)

22414

Trong do:
No— s6 Avogadro

An— dién tich ma mot phan ti chat bi hap phu chiém trén bé mat [8, 9].
1.3.1.3. Nhom cacbon — dxy trén bé mdt than va dnh huéng cia né

Nhom cacbon — dxy 1a nhém quan trong anh huong 16n dén dic trung bé
mat nhu tinh wa nudc, ki nude, do phan cuc, tinh acid, kha nang phan ng cua
vat liéu... Oxy tac dong quan trong dén kha nang hap phu nudc, cac khi, hoi co
cuc, anh hudng dén sy hap phu chat dién phan. Cac nhom bé mat cua soi cachon

quyét dinh kha ning bam dinh cta nd vao chat nén 1a nhya. Nhitng thanh phan
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Khéa ludn tét nghiép Trwong PHDL Hai Phong

cta than hoat tinh: cac nguyén tir 6xy va hydro rat can thiét véi dic diém hap

phu tot.

Cac nghién ciru duoc cong b chi ra rang chac chan cac nhém hay phic bé
mat xac dinh c6 thé tao CO, va co sy ton tai bé mit phan biét tao ra CO trong
qua trinh xt 1y nhiét trong chan khong va méi truong tro. Ngudi ta tin rang oxy
hap phu hoa hoc c6 mit tai cac canh, goc phu du cac nhoém 6xy bé mat c6 ban
chat va cau tric chinh xac ndo, nén cac nhém nay anh huéng nhiéu dén cac dac
trung bé mit va tinh chat bé mat cua than. Tinh axit bé mat than, tinh ki nuéc, su
hap phu hoi dung dich, sy hap phu tir c4c dung dich va su hap phu wu tién déu
chiu anh huéng do su ¢6 mat caa cac nhdm hoa hoc bé mat: dxy—cacbon [11,
12].

1.3.2. Gidi thi¢u phwong phdp bién tinh than hogt tinh
1.3.2.1. Bién tinh than hogt tinh bang axit sulfuric

Bé mat than hoat tinh c6 thé thay doi bién tinh thich hop dé giup cho dac
diém hap phu cia than thay doi va ting kha nang hap phu trong cac truong hop
dic biét. Bang su tao ra cAc nhom chuc bé mat khac nhau dé bién tinh bé mat
than hoat tinh. Cac nhdém chirc ¢6 thé 1a dxy — cacbon, cachon — hydro, cachon —
luu huynh, cacbon — nito, cacbon — halogen,... Mdi loai nhdm chic duoc tao
thanh bai cac qué trinh xir ly khac nhau. Nhom chirc 6xy — cacbon tao thanh bai
quéa trinh xir ly than hoat tinh khi 6xy hoa bé mat than véi cac khi hoic dung
dich 6xy hoa. Nhom chic cacbon — hydro do qué trinh xur ly than hoat tinh véi
khi hydro ¢ nhiét d6 cao tao ra. Nhém chac cacbon — luu huynh tao thanh boi
qua trinh xu ly than hoat tinh véi luu huynh nguyén t6, CS,, H,S, SO,... Nguoi
ta mong mudn bién tinh than hoat tinh s& thay ddi dic trung hip phu va tuong
tac hap phu cua than hoat tinh vi cac nhém chire nay duoc lién két va duoc gitt &
canh va géc cua I6p vong thom va thanh phan céc canh, cac goc nay chi yéu la
bé mit hap phu. Bién tinh bé mat than hoat tinh ciing dé khir cac khi trén bé mat

than va 1am ting kha ning hap phu kim loai trén bé mat than.
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Khéa ludn tét nghiép Trwong PHDL Hai Phong

V&i muc dich bién tinh than hoat tinh thanh ban chat bé mat phan cuc tir
ban chat bé mat khong phan cuc véi kha niang hap phu cation kim loai, trong bai
nghién ctu vé kha ning trao d6i cation trong nudc cta cac nhdm chic co tinh
axit trén bé mat than hoat tinh sau khi bién tinh than biang axit sulfuric trong cac
diéu kién khac nhau nhu ngdm than trong axit trong diéu kién thuong hay trong

diéu kién song siéu am véi cac thoi gian khac nhau [11].
1.3.2.2. S6ng siéu am va dnh hwrong ciia né den qué trinh hdp phu

Song siéu am 1a loai song c6 d6 16n hon 20 kHz, con nguoi khong thé nghe
thay. 20 kHz 1a gidi han 16n nhat ma tai ngudi nghe thay. Budc song cua song
siéu Am rat ngan do tin sudt ctia song siéu Am rat cao, né co thé truyén thang
nhu anh sang chir khéng giéng cac loai song khac co budce song dai truyén qua
nhiéu mat khac. Tuong tu nhu méi trudng ctia Am thanh, song siéu 4m co thé lan
truyén trong nhiéu méi trudng nhu moi trudng khong khi, trong cac chét long,
ran voi toc do cia téc d6 Am thanh. Nho d6 ma do phan giai cua anh chup siéu
am phan biét dugc cac vat thé & kich thudc nho ¢& centimet hodc milimet. Bﬁng
cach tiép nhan va phan tich song phan xa ciia séng siéu Am ma ta c6 thé du doan
duoc khoang cach va phuong hudéng cua vat can. Do nhitng dac tinh ndy ma
song siéu am duogc tng dung trong siéu am y khoa, img dung trong quan trac do
khoang cach hay van tdc, lam sach bé'mg siéu am, han siéu am, ng dung trong
hoa hoc hay sinh hoc. Tir dao dong cuia tinh thé ap dién va tir mot s6 loai loa
song siéu am co thé duoc tao ra. Nhiéu loai dong vat trong tu nhién co thé tao ra
hodc cam nhan dugc séng si€u am, vi du nhu doi ¢6 thi gidc kém nhung tao ra
va cam nhan duoc song siéu am dé xac dinh dugc moi vat thé trong khong gian
xung quanh. Mot vai lodi ca nhu cé voi, ca heo dung song siéu am dé lién lac va
dinh vi cac dbi tugng xung quanh hay nhu cé voi tring phat séng siéu am gay té

liét con moi.

Trong héa hoc, ngudi ta st dung ning lugng song siéu am cé tan s trong

khoang 20 — 100 kHz. Siéu am khong tuong tac truc tiép véi cac phan tir dé tao
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Khéa ludn tét nghiép Trwong PHDL Hai Phong

ra su thay d6i héa hoc. Song siéu am phét ra tan so cao trong chat 1ong tao ra
hang triéu bong bong 1i ti siéu nho véi su chuyén dong lién tuc 1am khudy dao
chat 16ng. Nhitng bong bong niy tao ra trong khoang thoi gian rat ngan tham
nhap nhanh chéng vao cac khe rdng ctia bé mat vat liéu va nhitng bong bong d6
sup d6 ciing rat nhanh v6i ning luong rat 16n v6i nhiét do va ap suét 1an luot 13
5000°K (= 4727°C) va 2000psi ( = 1361atm). Hang triéu bong bong tao ra va
sup d6 cung ning lugng giébng nhu hang trim vu nd 1én trong long chét long
nhung vi khoang thoi gian tao ra bong bong ciing nhu sup d6 rat ngian chi
khoang 10 gidy nén ta chi cam thay mit chat long chuyén dong. Qua trinh nay
dién ra lién tuc trong sudt qua trinh chay song siéu am. Cac bong bong nay pha
v, loai bo cac chét ran bé mat va 16p vat li¢u tro thu dong trén bé mat dé tang
dién tich bé mat 16n hon tao diéu kién cho cac phan tng hip phu xay ra, do d6

1am cho céc phan tng trén bé mat vat lidu xay ra nhanh hon [13 — 17].

Bién tinh than hoat tinh bang axit trong méi trudng séng siéu am 1a mot y

tudng rat mai, dya trén ddc tinh téc dd phan g va nang lugng cao cua si€u am.
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Chwong 2: THUC NGHIEM

2.1. Péi tweng nghién cieu
Péi tuong nghién ctu trong luan van nay 1a than hoat tinh tir Céng ty Co
phan Cap nudc Hai Phong cung cap.

2.2. Muc tiéu nghién ceu

- Bién tinh than hoat tinh tir ban chat bé mat khong phan cuc thanh bé mit
phan cuc, c6 kha nang hap phu cac cation trong nudc.

- Than hoat tinh 6xi hoa la san pham 6xi hoa than hoat tinh bang axit H,SO,
trong cac diéu kién khac nhau vé thoi gian va méi truong, nham tao ra cac
nhém chie ¢6 tinh axit trén bé mit than hoat tinh, ¢ kha ning trao doi ion
V41 cac cation trong nudc.

- Nghién ctu st dung phuong phap hip phu tap trung vao xir ly Sat va
Mangan trong nudc bang than bién tinh va than 6xi hoa.

2.3. Dung cu thiét bi, hda chat can thiét cho nghién ciu

2.3.1. Dung cu thiét bi, hoa chat

Bang 2.1: Dung cu thiét bi can thiét cho nghién ciu

STT Tén dung cu, thiét bi Muc dich
1 | Tusay Say vat liéu
2 | Can phan tich Can hda chat, nguyén vat liéu
o Khao sat kha nang hap phu cua vat liéu
3 | May lac . .
bang phuong phap hap phu tinh
4 | May do quang Xac dinh nong do Fe3*, Mn?*
5 | May do BET Xac dinh dién tich bé mat

6 | May loc hat chan khong Loc lay dung dich sau hap phu

Céac dung cu pho bientrong| .,
7 _ Tien hanh cac thi nghiém phu tro
phong thi nghiém
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Trwong PHDL Hdi Phong

Bang 2.2: Danh muc cac hda chat can thiét cho nghién ctu

STT Tén hoa chat Muc dich
1 hso, Oxi hoa than, xac dinh nong d6 Mangan, Sat II1
va axit hoa
2 | NaOH Trung hoa bé mat vat liéu, xac dinh tdm axit
3 | CH3;COOH Xac dinh tam axit
4 | MnSQ,. H,0 Khao sat kha niang xur ly Mn?* trong dung dich
5 | (NH4)2Fe(S04)2.6H,0 | Khao st kha nang hap xir ly Fe3*
6 | HsPO, Xac dinh nong 6 Mn?* trong dung dich
7 | AgNO; Xac dinh nong 6 Mn?* trong dung dich
8 | (NH4),S,0s Xac dinh nong 6 Mn?* trong dung dich
9 | KMnO, Xac dinh nong d6 Fe®* trong dung dich
10 | H,C,04 Xéc dinh ndng d6 Fe®* trong dung dich
11 | KSCN Xac dinh nong d6 Fe®* trong dung dich
12 | HCI Xac dinh nong d6 Fe®* trong dung dich

2.3.2. Chudn bj dung dich thi nghigm
e Hoa chat chuan bj cho thao tac xac dinh ndng do Fe*:

- Dung dich H2S0, 1:2: ctr 1 thé tich H,SO,4 pha trong 2 thé tich nudc cat.

- Dung dich KMnO, 0,1N: hoa tan 0,8g KMnO, trong 250 ml nudc Cat.

- Axit oxalat H,C,04 0,1N: hoa tan 0,759 H,C,04.2H,0 Vi nuéc cat, thém
nude cat dinh mac thanh 50ml

- KSCN 20%: 20g KSCN hoa tan trong 100ml nudc cat.

- HCI 1:1: 1 thé tich HCI pha trong 1 thé tich nudc cat.

- Hoa tan 0,177g (NH,)2Fe(S04)2.6H,0 trong 250ml nuéc cat 2 lan da duoc
6xi hda bang 2ml HCI duoc dung dich sat chuan 100 mgFe/l (0,1g/1).

e Hda chat chuan bj cho thao tac xac dinh nong do Mn?*:
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Khéa ludn tét nghiép Trwong PHDL Hai Phong
= Dung dich Mangan chuan nong do 100 mgMn/l (0,1g/l): hoa tan 0,078g
MnS0,4.H,0 trong 2,5ml H,S0, 1:4, thém nudc cat dinh mic dén 250ml.

- AgNOs 10%: hoa tan 10g AgNOs trong 100ml nudce Cat.
2.4. Phwong phap nghién ctru

2.4.1. Phuwong phap xdc dinh cac ion trong dung dich
2.4.1.1. Xdc dinh néng do Sat

+ Nguyén tdc

Bang phan tmg dun s6i véi KMnOy4 trong moi trudng axit, toan bo Sit trong
mau bi kha vé dang Sét 111, sau d6 Sat 11l phan ¢ng véi thude tha KSCN tao
thanh phic bén c6 mau da cam. Ham luong Sat ¢6 trong mau ty 1& voi cuong do

mau xuat hién trong dung dich. Hé sé hap thu cuc dai & budc séng 510nm.
# Cdc budc phan tich

L4y 10ml mau can phan tich vao binh tam giac, thém nudc cat dé thé tich
trong binh khoang 50ml; thém 2,5ml dung dich H,SO, (1:2); 2,5ml dung dich
KMnOj, r6i dun soéi hdn hop trong 3 — 5 phat. Nhé vao hdn hop ting giot dung
dich axit oxalat dén mat mau tim. Sau d6 thém can than ting giot dung dich
KMnO, dén khi dung dich xuat hién mau hdng nhat. Bé ngudi néu dung dich bi
duc thi loc. Thu tat ca nuéc loc va nudc rira loc vao binh dinh mic, thém 2,5ml
dung dich HCI (1:1); 5ml dung dich KSCN lic déu va dinh mac dén vach 100ml

bang nudc cat. Do mat do quang cia dung dich tai budc séng 510nm.
& Xay dung dwrong chudn St

Chuan bi 5 binh dinh mac 100ml va 5 binh tam giac 100ml; lay lan luot
vao mdi binh tam giac 0, 2, 4, 6, 10ml dung dich Sat chuan c6 nong do 100mg/I.
Sau d6 tién hanh cac budc xac dinh mat do quang nhu cac budc phan tich. Ta

thu duoc két qua trong bang:
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Trwong PHDL Hdi Phong

Bang 2.3: Két qua do quang xac dinh duong chuan Sat

Luong Sat chuan Ham lugng Sat
STT Abs
(ml) (mg)
1 0 0 0
2 2 0,2 0,324
3 4 0,4 0,72
4 6 0,6 1,128
5 10 1 1,872
Puong chuan Sit
2
y= 1.8957;;2}253/‘
1.5 R2=0 1
2 /
<
@ g
§- /
S 05
0 T T T T T )
% 0.2 0.4 0.6 0.8 1 1.2
-0.5
Ham lwong Fe (mg)

Hinh 2.1: Phuong trinh dudng chuan xac dinh ndng d6 Sét

Viy phuong trinh dudng chuan dé xac dinh nong do Sét sau qua trinh hap
phu co6 dang: y =1,8957x — 0,0253.

2.4.1.2. Xdc dinh nong dé Mangan

4 Nguyén tac

Dung chat 6xy héa manh amonipesunfat (NH,)2S,0s va chat x(c tac 1a ion

Ag* trong mdi trudng axit dé 6xy hda Mn?* thanh Mn"™. Sau phan ng dung dich

c6 mau hong va dem do mat do quang trén may trac quang ¢ budc séng 525nm

dé xac dinh dugc nong 6 Mangan trong dung dich.
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- lon clo (CI") gay can tr& xac dinh, loai bé bing cach thém dung dich
AgNO;, loai bo két taa sé loai dugc CI-.
- Chét hitu co, loai bo bang cach vo co hoa vai vai giot axit photphoric.

- Céc chit c6 mau khac dugc loai trir bang cach ding mau tring.
+ Cac budc 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, lac déu xem cd két taa khdng; néu co thi loc bo

két ta; thém 1g amonipesunfat, dun so6i trong 1 phit roi lam ngudi nhanh bang

nudc may, do mat dé quang ¢ budc song 525nm.
& Xay dung dwrong chuan

Chuan bi 7 binh dinh mic ¢ dung tich 100ml va 7 binh tam giac dung tich
100ml; lan lwot 1dy vao mdi binh tam giac 0, 1, 3, 5, 7, 9, 11ml dung dich
Mangan chuan c6 nong do 100mg/l. Sau d6 tién hanh do mat d6 quang nhu céc

budc phan tich. Ta thu dugc bang:

Bang 2.4: Két qua do quang xac dinh dudng chuan Mangan

STT Luong Mangan chuan Ham lugng Mangan Abs
(mli) (mg)

1 0 0 0
2 1 0,1 0,046
3 3 0,3 0,201
4 5 0,5 0,374
5 7 0,7 0,497
6 9 0,9 0,643
7 11 1,1 0,802

Sinh vién: Tran Ngoc Anh -MT1601 Page 24




Khéa ludn tét nghiép Trwong PHDL Hai Phong

Puong chuin Mn

0.9
08 y = 0.7363x - 0.0125
0.7 R = 0.99M
0.6 /

0.5 //
0.4

0.3 /

0.2 /

0.1

0 I/ T T T T T \
0.1 0.2 0.4 0.6 0.8 1 1.2
Ham lwong Mn (mg)

Mit do quang Abs

Hinh 2.2: Phuong trinh duong chuan xac dinh néng d¢6 Mangan

Vay phuong trinh dudng chuan Mangan dé xac dinh ndng d6 Mangan sau
qué trinh hap phu la: y = 0,7363x — 0,0125.

2.4.2. Phuwong phap xur ly than hoat tinh

Than hoat tinh dugc gia thanh hat c6 kich thudc 0,5 — 1mm, sau d6 duoc
rira va say khd trong ta say. Than sau siy duoc 0xi hda bang axit sulfuric trong
diéu kién thoi gian va méi truong khac nhau.

- Than ngam trong dung dich H,SO4 1M trong 16h.
- Than ngam trong dung dich H,SO4 1M trong 24h.
- Than ngdm trong dung dich H,SO4 1M trong moéi truong séng siéu am 1h.
- Than ngdm trong dung dich H,SO4 1M trong moéi truong séng siéu am 2h.
- Than ngdm trong dung dich H,SO4 1M trong moéi truong séng siéu am 3h.

- Than ngédm trong dung dich H,SO4 1M trong moéi truong song siéu am 4h.
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kho trong ta sy, thu duoc than 6xi hoa.

Trwong PHDL Hdi Phong
Sau khi tiép xdc véi axit, than dugc rira dén khi pH khong doi va dugc say

Riéng d6i v&i mau than dau tién, sau khi duoc dxi hda tiép tuc ngdm trung

hoa véi dung dich NaOH 0,1M trong 24h. Sau d6, than duoc rira sach dén pH

khong ddi, sy khd. Mau than dau tién luc nay Ia than hoat tinh bién tinh (than

bién tinh). Goi tén c4c mau than twong tmg nhu sau:

Than nguyén liéu: mau than hoat tinh ban dau.
Than bién tinh: mau than hoat tinh bién tinh.

Than 6xi hoa: mau than ngam axit 24h.

Mau siéu am 1h: mau than ngdm axit trong mdi trudng siéu am 1h.

Mau siéu am 2h: mau than ngdm axit trong mdi trudng siéu am 2h.

Mau siéu 4m 3h: mau than ngdm axit trong mdi trudng siéu am 3h.

Mau siéu am 4h: mau than ngdm axit trong mdi trudng siéu am 4h.

2.4.3. Khdo sat khd ndng hdp phu cia than nguyén ligu va cac mdu than sau

X ly

2.4.3.1. Xdc dinh hiéu sudt hap phu cua than trong trang thdi tinh

Chuan bi trong tng véi méi mau than 4 binh tam giac 100ml.

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

Thém vao mdi binh 50ml dung dich Sat chuan.

Tién hanh lic mdi binh trong cac khoang thoi gian khéac nhau: 5, 10, 15, 20

phut.

Sau mdi khoang thoi gian, lay ting mau ra loc trong may loc hat chan

khéng.

Nudc thu dugce sau loc tién hanh thuc hién cac budc phan tich.
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- Thay vao phuong trinh dudng chuan Sat dé xac dinh nong d6 cua Sat sau khi
hap phu.

- Xac dinh hiéu suat hap phu cua cac mau than bai cong thuc:

_ (Cp=C1)100%
Co

H (%) (2-1)

Trong do:
Co — nong do dung dich trude khi duoc hap phu
C1—noéng do dung dich sau khi dugc hap phu

% Thuc hién cac budc tuong ty dbi véi xac dinh nong do Mangan thay 50ml
dung dich Sat chuan bang 50ml dung dich Mangan chuan.
2.4.3.2. Xdc dinh hiéu sudt hap phu cua than trong trang thdi déng

- Chuan bi mdi mau than 1 éng xi — lanh 10ml va 4 binh tam giac
100ml.

- L6t 1 16p bong dudi day (giir 16p than), can vao mdi dng 0,5g than,
tiép tuc 16t 16p bdng phia trén I6p than (tranh cho tinh trang 16p than bi xao
tron khi thém dung dich can hap phy).

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

- Sau khi bong va than da udt, bo qua nudc loc dau ching 5ml, bat
dau thu dung dich sau loc. Téc d6 chay sau loc trung binh 1a 0,6ml/phut.

- Chia lam 4 phan doan loc, mdi giai doan thu duoc 30ml. Méi binh
tam giac chira 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 Sat dé xac dinh nong do cua
Sét sau khi hap phu.

- Xac dinh hiéu suat hap phu cta cac mau than boi céng thic:
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= (Co=C1)100% ) 2-1)
Co

Trong do:
Co — nong do dung dich trude khi duoc hap phu
C1 — ndng do dung dich sau khi dugc hap phu

< Thuc hién tuong tu ddi véi xac dinh ndong d6 Mangan thay rét dung dich
Sit chuan bang dung dich Mangan chuan.
2.4.4. Khdo sat cac yéu té danh hwéng dén khd néing hdp phu cia cac mdu
than
2.4.4.1. Xdc dinh di¢n tich bé mat cua than

Bé mit riéng 12 mot dic tinh quan trong caa than hoat tinh, dugc xac dinh
bang phuong phap BET — hap phu N dang nhiét trén may do BET, s6 liéu duoc
xt Iy bang phan mém Micromeritics cua Micromeritics Instrument Corp.

2.4.4.2. Xdc dinh tong sé tam axit trén bé mgt than

Bang cach trung hoa voi luong du caa NaOH 0,02M ta s& xac dinh duoc
tong so tam axit trén bé mat than 6xi hda. Voi chi thi phenolphtalein, ta chuan
d6 lai phan kiém du bang dung dich CH;COOH 0,02M.

Véi ¢bng thirc sau xac dinh duogc tong sb tam axit:

V(Co—C)N,1073
g = LN (tam/g) 2-2)

Trong do:
V — thé tich dung dich NaOH tiéu tén dé trung hoa (ml).
Co, C — ndng d6 NaOH ban dau va khi can bang (M).
No — s6 Avogadro.
m — khéi luong than (mg).
2.4.4.3. Anh hwong tdi trong hap phu dén kha ndang hdp phu cia cac mau than
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O diéu kién xac dinh vé nong d6 va nhiét do, dung Iuwgng hap phu can bang
la khdi lwong chat bi hap phu trén mot don vi khdi lwong chat hap phu & trang
thai can bang. Dudi cac diéu kién cua hdn hop khi, hoi bio hoa, tai trong hap

phu bdo hoa Ia tai trong nam & trang théi can bang.
Tai trong hap phu dugc xac dinh theo cong thic:

Co,—C
q =~—".V (mglg) (2-3)

Trong do:
Co, C1 — ndng d6 dung dich trudc va sau khi hap phu (mg/l)
V — thé tich dung dich (ml)

m — khdi lugng than ding hap phu (mg).
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Chwong 3: KET QUA VA THAO LUAN

3.1. Khio sat c4c yéu té anh hwéng dén kha ning hap phu cia cac mau
than
3.1.1. Xdc dinh dign tich bé mat ciia than
Bé mit riéng 1a mot dic tinh quan trong caa than hoat tinh, dugc xac dinh
bang phuong phap BET — hap phu N ding nhiét trén may do BET, sb liéu duoc
xt Iy bang phan mém Micromeritics cua Micromeritics Instrument Corp.
Sau khi do dac, thu dugc bang s liéu:

Bang 3.1: S6 liéu dién tich bé mit riéng cac mau than

Tén mau Dién tich bé mat riéng (m2/g)
Than nguyén liéu 496,4889
Mau siéu am 1h 553,3135
Mau siéu &m 2h 575,9943
Mau siéu am 3h 584,6114
Mau siéu am 4h 518,8448

Tur bang 3.1 1ap dwoc do thi biéu didn sy anh huong cua thoi gian chay

s6ng siéu am dén su thay d6i dién tich bé mat riéng:

590

570 //\\\
550 / \
530 / \
510
/ Thoi gian siéu Am (h)
490 T T T T T T T T T

0 0.5 1 1.5 2 2.5 3 3.5 4 4.5

(m”"2/g)

éng

€ mat ri

Dién tich b

Hinh 3.1: Anh hudng cta thoi gian siéu 4m dén thay ddi dién tich bé mat riéng.
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Tur biéu do 3.1 cho thay dién tich bé mat riéng cua than bién thién theo thoi
gian siéu am, song dién tich bé mat than tang 1én dén marc nhat dinh va tiép tuc

tang thém thoi gian siéu &m thi dién tich bé mat riéng s& giam xudng.

Vé6i dé tai “Nghién cizu bién tinh than hogt tinh 1am vat liéu hdp phu xi
ly amoni va kim logi ngng” cua Trinh Xuan Pai (2010), Truong DH Khoa hoc
Tw nhién, dién tich bé& mit than hoat tinh ban dau va than 6xi hda lan luot 12
1767,16 m?/g; 750,6m%g va két luan caa dé tai nay: “Qua trinh bién tinh than
hoat tinh 1am dién tich bé mit than giam so vai dién tich bé mat than ban dau, do

qué trinh 6xi hda than hoat tinh bang HNO3 d3 phé hay cau trdc 15 xop” [11].

Dya vao bang 3.1 thdy duogc dién tich bé mat riéng cua than hoat tinh st
dung 1a kha nho chi khoang 500 — 600m?2/g c6 thé giai thich Ia do than hoat tinh
duogc cung cap chua duoc xir Iy nhiét triét dé dan t6i cac chat hitu co nhe ton tai
trong cau trlic 16 xop cua than hoat tinh chua phan huy va bay hoi hét, cac chat
hitu co nay 1am bit cac 15 xdp 1am cho dién tich bé mit than nho. Sau qua trinh
Oxi hoa than hoat tinh trong moi trueong siéu am, axit sulfuric tao thanh hang
triéu bong bong li ti thAm nhap va dan phan hay cac chét hiru co nay tao ra cac
156 x6p, lam tang dién tich bé mat than hoat tinh chi trong thoi gian ngin va khi
da phan hay hét cac chat hiru co dén khoang nhat dinh hang triéu bong bong i ti
nay tham nhap va danh sap chinh cac 16 x6p d6 dan dén hién twong dién tich bé
mat than bi giam di khi thoi gian siéu am 1én dén 4h. Diéu nay c6 thé néi kha
nang hap phu vat Iy cia mau siéu am 3h 1a tt nhat do c6 dién tich bé mat than
I&n nhat. Truong hop than hoat tinh trong dé tai cua Trinh Xuan Pai di dugc xt
ly triét ¢é chat hiru co nén khi 6xi hoa véi axit s& pha hay cau trac 15 xop 1am
sap ching lam giam dién tich bé mat riéng caa than hoat tinh nén kha niang hap
phu vat Iy caa than 6xi hoa giam so véi than hoat tinh ban dau.

3.1.2. Xdc dinh téng sé tam axit trén bé mat than

Xac dinh téng s6 tdm axit trén bé mat riéng cua cac mau than oxi hoa:

chuan bi 5 binh tam giac 100ml; can 0,5g than cho vao mdi binh; thém vao d6
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50ml dung dich NaOH 0,02M; cho Ién lac trén may lac véi moi khoang thoi
gian khac nhau 5h; 7h; 16h; 20h; 22h l1dy mau ra khoi may lic; loc tach lay dung
dich sau loc; nhé 2 giot chi thi phenolphtalein; chuan d6 bing dung dich
CH3COOH 0,02M dén khi mat mau hdng; theo ddi va ghi lai lugng dung dich
CH3COOH di dung; trong 5 miu tuong Gng voi 5 khoang thoi gian l1ay két qua
ctia mau da dung lwong CH3COOH thap nhat dé tinh tong sé tam axit trén bé
mat riéng caa mdi mau than (ap dung cong thac 2 — 2). Lam tuong tu Véi cac

mau than 6xi hda con lai. Két qua thu duoc bang:

Bang 3.2: Tong s6 tam axit trén bé mat than 6xi hoa

N Luong CHsCOOH da Tong s6 tam axit trén bé mat
Tén mau than . A
dung (ml) than (tdm/mg)
Than nguyén liéu 32,8 4,143*10%
Mau siéu am 1h 8,5 9,997*10'7
Mau siéu am 2h 1,2 1,175*10%®
Mau siéu am 3h 14,4 8,575*10%7
Mau siéu am 4h 16,6 8,045*10%7

Theo bang 3.6 1ap duoc biéu d6 sy phu thudc cua thoi gian siéu 4m dén sy

thay d6i cua tong s6 tam axit bé mat trén bé mat than:

1.2E+18 /_\
= 1.1E+18 \
]
=
= 1E+18
“ 9E+17
=~
=2 / g‘
» & 8E+17
®
2 € /
& 7E+17
- /
w2
=) 6E+17
: /
~«Q
B sE17
/ Thoi gian siéu am (h)
4E+17 T T T T 1
0 1 2 3 4 5

Hinh 3.2: Anh hudng cua thoi gian siéu 4m dén tong s6 tam axit trén bé mat
than

Sinh vién: Tran Ngoc Anh -MT1601 Page 32




Khéa ludn tét nghiép Trwong PHDL Hai Phong

Dua vao bang 3.2 va hinh 3.2 cho thiy téng s6 tdm axit trén bé mat than
tang theo thoi gian siéu am, ciia mau song siéu am 2h 1a 16n nhat va thoi gian

siéu &m >2h tong s6 tam axit trén bé mat than giam dan.

Theo dé tai “Nghién cizu bién tinh than hoat tinh 1am vat liéu hap phu xi
ly amoni va kim logi ngng” cua Trinh Xuan Pai (2010), Truong DH Khoa hoc
Tu nhién, tong s6 tAm axit trén bé mat than ban dau va than 6xi hda véi HNO;
dac 4h lan luot 12 1,2*10%; 1,68*10%! tam/g va két luan: “Qué trinh bién tinh
than hoat tinh ciing lam cho s6 lugng nhém chirc ¢6 tinh axit trén bé mat than
tang 1én mot cach dang ké so véi sd luong nhém chic ¢é tinh axit trén bé mat
than ban dau” [11].

Qua hinh 3.2 thiy duoc tong sb tam axit trén bé mit than ting 1én dang ké
sau khi dugc Oxi hda trong moi truong axit véi thoi gian siéu am 2h, tu
4,143*10" tam/g tang dén 1,175*10'® tam/g nhung néu thoi gian siéu &m >2h
thi tong sé tam axit giam xudng c6 thé nguyén nhan Ia do trong thoi gian siéu
am, axit duoc phan tach thanh nhitng bong bong li ti tao thanh cdc nhdm chuc
axit nhanh chong bam trén bé mat than 1am cho sé tam axit ting 1én dang ké.
Khi thoi gian siéu &m 0 — 2h, cac nhdm chuc axit bam vao bé mat than va trong
thoi gian nay xay ra qua trinh phan hiy bay hoi cac chéat hitu co nhe 1am ting
dién tich bé mat than, c6 thé n6i cac nhém chuc axit ciing lién két véi cac chat
hitu co nén cling 1am giam s6 nhdm chuc axit khi cac chat hiru co bi bay hoi
nhung giam rat it so vai sé6 nhdm chuc axit tang 1én do bam I&n bé mat than nén
khong nhan ra su giam sé nhém chuc axit khi cac chat hiru co bay hoi. Trong
khoang thoi gian siéu am 2 — 3h, dién tich bé mit riéng ting 1én 16n nhét, cac
chat hitu co nhe luc nay di dugc phan hiay va bay hoi hét, s6 nhém chic axit
lien két vai chat hitu co khong con dang ké nén gay ra sy giam tam axit trong
khoang thoi gian nay. Thoi gian siéu &m 3 — 4h, dién tich bé mat giam do céc
bong béng i ti tin cdng vao cau tric 16 xp cua than rdi pha hay ching, cac

nhém chuc axit bam vao bé mat cau tric 16 x6p va khi ching bi pha va mang

Sinh vién: Tran Ngoc Anh -MT1601 Page 33



Khéa ludn tét nghiép Trwong PHDL Hai Phong

theo cac nhém chie axit 1am tong s6 tam axit trén bé mat than giam xuéng nhiéu
hon s6 nhém che axit ting 1én do bam bé mit than vi vay thay tong sé tam axit
trén bé mat than giam di so vdi mau siéu 4m 3h nhung van 16n hon khé nhiéu so
hon tong sb tam axit trén bé mat than nguyén liéu. Do d6 c6 thé ndi mau siéu am
2h 12 mau c6 kha ning hap phu hda hoc tét nhat vi c6 tong sé tdm axit nhiéu

nhat.

3.2. Khio sat kha niing hap phu cia cac mau than

3.2.1. Khdo sat @nh hweng cia tdi trong hdp phu dén khd nang hdp phu than
trong trang thdi tinh

3.2.1.1. Khao sat anh hwong cua tdi trong hdp phu dén kha néing hap phu Sdt

Véi mdi mau than, chuan bi 4 binh tam giac 100ml. Can vao mdi binh 0,5¢g
than. Thém vao mdi binh 50ml dung dich Sat chuan c6 néng do 100mg/l. Tién
hanh lac mdi binh trong khoang thoi gian khac nhau: 5, 10, 15, 20phut. Sau mdi
khoang thoi gian ldy tirng mau ra loc trong may loc hat chan khong. Nudgce thu
duoc sau loc tién hanh thuc hién cac budc phan tich. Sau d6 theo phuong trinh
duong chuan Sit dé xac dinh nong do Sat sau hap phu, céng thic (2 — 3) tinh tai

trong hap phu. Két qua thu duoc:

Bang 3.3: Két qua sau qué trinh hap phu St cua cac mau than trong trang thai

tinh
Thoi gian c Tai trong hap
Chat hip phu lic mau Abs FZ - h;;;phu phu
. mg
(phut) q(mg/g)
5 0,593 32,616 6,738
_ 10 0,57 31,403 6,86
Than nguyén liéu

15 0,581 31,983 6,802
20 0,592 32,563 6,744
. 5 0,605 33,249 6,675

Than bién tinh
10 0,6 32,985 6,702
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15 0,554 30,559 6,944

20 0,56 30,875 6,913

5 0,57 31,403 6,86

10 0,562 30,981 6,902

Than 6xi hdéa

15 0,553 30,506 6,949

20 0,553 30,506 6,949

5 0,58 31,930 6,807

. 10 0,566 31,192 6,881
Mau siéu am 1h

15 0,56 30,875 6,913

20 0,56 30,875 6,913

5 0,601 33,038 6,696

. 10 0,563 31,033 6,897
Mau siéu &m 2h

15 0,52 28,765 7,124

20 0,534 29,504 7,05

5 0,59 32,458 6,754

. 10 0,57 31,403 6,86
Mau siéu am 3h

15 0,51 28,238 7,176

20 0,505 27,974 7,203

5 0,61 33,513 6,649

. 10 0,574 31,614 6,839
Mau siéu am 4h

15 0,57 31,403 6,86

20 0,58 31,93 6,807

Tur bang 3.3, 1ap ra d6 thi biéu dién tai trong hap phu Sat Ion nhat cia mdi

mau than trong trang thai tinh:
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7.203
7.2 6.86 6.944 6.949 6.913 7.124 6.86

6.3
5.4
45
3.6
2.7
1.8

0.9

than nguyén than bién tinh than 6xi h6a mau siéu &m mAu siéu Am mAu siéu 4m mau siéu 4m
lidu 1h 2h 3h ah

Hinh 3.3: Tai trong hip phu Sit 16n nhét trong trang thai tinh.

Tir bang s6 liéu 3.3 va biéu d6 3.3 cho thiy cadc miu than déu c6 kha ning
hap phu Fe* trong trang thai tinh va dé tai trong hap phu 16n nhat thi can thoi
gian lac mau thuong 1a 15 phat va tiép tuc lac mau thi tai trong hap phu c6 kha
nang giam dan. Tai trong hip phu dugc tinh trong bang 3.3 cho thay tai trong
hap phu cia mdi mau than déu phu thudc vao ndng do sau hap phu caa dung
dich. B4i v6i cac mau than hap phu Fe®* trong trang thai tinh thi tai trong hap
phu dao dong trong khoang 6,6 — 7,2 mg/g. Theo biéu dd, mau siéu am 3h c6
kha niang hap phu Fe®* trong trang thai tinh tot nhat. Mau than nay c6 kha ning
hap phu vat Iy tét nhat do co dién tich bé mat 16n nhat, c6 thé néi than hoat tinh

hap phu Fe3* bang kha nang hap phu vat ly.

3.2.1.2. Khdo sat danh hwong cua tdi trong hap phu dén khd nang hap phu
Mangan

Véi mdi mau than, chuan bi 4 binh tam giac 100ml. Can vao mdi binh 0,5g
than. Thém vao mdi binh 50ml dung dich Mangan chuan. Tién hanh lic mdi
binh trong khoang thai gian khac nhau: 5, 10, 15, 20phdt. Sau mdi khoang thoi
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gian lay tirng mau ra loc trong may loc hat chan khong. Nudc thu duoc sau loc

tién hanh thuc hién cac budc phan tich. Theo phuong trinh duong chuan

Mangan dé xac dinh néng d¢6 Mangan sau hap phu, cong thiac (2 — 3) tinh tai

trong hap phu. Két qua thu duoc:

Bang 3.4: Két qua sau qué trinh hap phu Mangan ciia cac mau than trong trang

thai tinh
Thoi gian )
L . . Cwnsaundpphu | Tai trong hap phu
Chat hap phu | lac mau Abs
] (ma/l) q(mg/g)
(phut)
5 0,44 61,456 3,854
Than nguyén 10 0,408 57,11 4,289
lidu 15 0,426 59,555 4,045
20 0,45 62,814 3,719
5 0,43 60,098 3,99
) 10 0,4 56,023 4,398
Than bién tinh
15 0,4 56,023 4,398
20 0,39 54,665 4,534
5 0,33 46,516 5,348
10 0,32 45,158 5,484
Than 6xi hoa
15 0,316 44,615 5,539
20 0,324 45,701 5,43
5 0,36 50,591 4,941
M3U siéu am 10 0,359 50,455 4,955
1h 15 0,33 46,516 5,348
20 0,34 47,875 5213
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5 0313 44.208 5579
ME siu A 10 0.28 39726 6,027
2h 15 0.28 39726 6,027

20 0,274 38911 6,109

5 0423 59 147 4.085

MEU siu Am 10 0,394 55 208 4.479
3h 15 0.375 52628 4737

20 0.375 52 628 4.737

5 0,412 57 653 4.235

ME siy Am 10 0,392 54.937 4.506
4h 15 0.38 53307 4.669

20 0,401 56 159 4.384

Tir bang 3.4, ta c¢6 db thi biéu dién tai trong hap phu Mangan 16n nhit cua

mdi mau than trong trang thai tinh:

6.3

5.6

4.9

4.2

3.5

2.8

2.1

14

0.7

0

liéu

6.109

than nguyén than bién tinh than 6xi héa mAiu siéu &m mAiu siéu Am mau siéu Am mau siéu Am

2h

3h 4h

Hinh 3.4: Tai trong hap phu Mangan I6n nhat caa méi mau than ¢ trang thai tinh

Sinh vién: Tran Ngoc Anh -MT1601

Page 38



Khéa ludn tét nghiép Trwong PHDL Hai Phong

Tur bang so liéu 3.4 va biéu do 3.4 cho thay cac mau than déu c6 kha ning
hip phu Mn?* trong trang thai tinh va dé tai trong hap phu 16n nhat thi can thoi
gian lic mau thuong 1a 10-15 phit va tiép tuc lic mau thi tai trong qué trinh hap
phu c6 kha nang giam dan. Tai trong hap phu duoc tinh trong bang 3.4 cho thay
tai trong hap phu cuia mdi mau than déu phu thudc vao ndng do sau hap phu cua
dung dich. Bdi véi cac mau than hap phu Mn?* trong trang thai tinh thi tai trong
hap phu trong khoang 3,7-6,1 mg/g. Theo biéu ¢ mau siéu &m 2h 1a mau c6
kha nang hap phu Mn?* trong trang théi tinh t5t nhat. Mau than nay c6 kha ning
hap phu hoa hoc tét nhat do c6 tong s6 tm axit Ién nhat nén cé thé néi than hoat

tinh hap phu Mn2* ¢6 ban chat hoic phy thudc nhiéu hon vao hap phu hoa hoc.

3.2.2. Khdo sét dnh hwéng cia thoi gian dén khd ndang hdp phu cia than
trong trang thdi dong
3.2.2.1. Khao sat danh hwong cua thoi gian dén kha nang hap phu Sdt

Chuan bi méi mau than 1 6ng xi — lanh 10ml va 4 binh tam giac 100ml. L6t
1 16p bong dudi day, can vao mdi dng 0,5g than, tiép tuc 16t I6p bong phia trén
16p than. ROt tir tir dung dich Sét chuan cho dung dich chay qua. Sau khi béng
va than di u6t, bo qua nudc loc dau chirng 5ml, bat dau thu dung dich sau loc.
Téc do chay sau loc trung binh 13 0,6 ml/phit. Chia 1am 4 phan doan loc, mdi
giai doan thu dugc 30ml, thai gian trung binh cua moi phan doan 1a 50phit. Moi
binh tam giac dung 1 phan doan. Nudc thu duoc sau mdi phan doan loc cot loc
tién hanh thuc hién cac buéc phan tich. Sau d6 theo phuong trinh dudng chuan
Sit dé xac dinh ndng d6 Sat sau hap phu, cdng thicc (2 — 1) tinh hiéu suat hap
phu. Két qua hap phu ctia than d6i voi Sat thu dugc trong bang:
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Bang 3.5: Két qua sau qué trinh hap phu Sat cua cac mau than trong

trang thai dong
., Thai gian C 40 ohu Hiéu suat
Chét hip phy o9 Abs Fe sau hdp phy eU Sud
(phut) (mg/l) H(%)
50 0,672 36,783 63,217
o 100 0,716 39,104 60,896
Than nguyén liéu
150 0,747 40,74 59,26
200 0,767 41,795 58,205
50 0,603 33,143 66,857
o 100 0,693 37,891 62,109
Than bién tinh
150 0,718 39,21 60,79
200 0,774 42,164 57,836
50 0,588 32,352 67,648
L 100 0,682 37,311 62,689
Than 6xi hda
150 0,693 37,891 62,109
200 0,78 42 48 57,52
50 0,622 34,146 65,854
. 100 0,702 38,366 61,634
Mau siéu am 1h
150 0,747 40,74 59,26
200 0,778 42 375 57,625
50 0,577 31,772 68,228
. 100 0,688 37,627 62,373
Mau siéu am 2h
150 0,711 38,841 61,159
200 0,768 41,847 58,153
50 0,455 25,336 74,664
. 100 0,594 32,669 67,331
Mau siéu am 3h
150 0,633 34,726 65,274
200 0,749 40,845 59,155
50 0,645 35,359 64,641
. 100 0,704 38,471 61,529
Mau siéu am 4h
150 0,732 39,948 60,052
200 0,783 42,639 57,361
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Tur bang 3.5, lap ra do thi biéu dién sy phu thudc theo thoi gian cua moi

phan doan anh hudng dén kha nang hap phu Sit cia mdi miu than trong trang

thai dong:
75
72
=¢—than nguyén li¢u
g% —8—than bién tinh
~<§ o6 \ -A—thzjln Oxi hoa
3 =>=mau siéu am 1h
= ==mau siéu 4m 2h
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Hinh 3.5: Anh huéng cua thoi gian dén kha nang hap phu Fe®* trong trang thai
dong

Tur bang s6 liéu 3.5 va biéu do 3.5 cho thay cac mau than déu c6 kha ning
hap phu Fe* trong trang thai dong va kha nang hap phu tét nhat 1a ngay tir 50
phit ké tir 10c bat dau hap phu va néu tiép tuc loc thi hiéu suat qué trinh hap phu
giam dan. Theo biéu d6 mau siéu am 3h 1a mau c6 kha nang hap phu Fe®* trong
trang thai dong tot nhat. Twong tu truong hop hap phu Fe3* ¢ trang thai tinh thi &
trang thai dong than hoat tinh hap phu Fe3* cé ban chat hoic phu thudc nhiéu
hon vao hap phu vat ly do hiéu suat hap phu Fe®* cang cao khi than hoat tinh c6

dién tich bé mat riéng cang Ion.
3.2.2.2. Khdo sét anh huéng cua thoi gian dén kha ndang hdp phu Mangan

Chuan bi mdi mau than 1 éng xi — lanh 10ml va 4 binh tam giac 100ml. L6t
1 16p bong dudi day, can vao mdi dng 0,5g than, tiép tuc 16t 16p bbng phia trén
l6p than. ROt tir tir dung dich Mangan chuan cho dung dich chay qua. Sau khi

bong va than d3 uét, bo qua nude loc dau ching 5ml, bit dau thu dung dich sau
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loc. Toc d6 chay sau loc trung binh 1a 0,6 ml/phdt. Chia 1am 4 phan doan, moi
giai doan thu dugc 30ml, thoi gian trung binh cia mdi phan doan I1a 50phat. Moi
binh tam gidc dung 1 phan doan. Nudc thu duoc sau mdi phan doan loc tién
hanh thuc hién cac budc phan tich. Theo phuong trinh duong chuan Mangan dé
xac dinh ndng d6 Mangan sau hap phu, cong thic (2 — 1) tinh hiéu suat hap phu.

Két qua hap phu cua than dbi vi Mangan thu duoc trong bang:

Bang 3.6:Két qua sau qua trinh hap phu Mangan ciia cac mau than trong

trang thai dong
(g Chn sau hip phu Hi¢u suat
Chat hap phu Phan doan Abs
(mg/l) H(%)
50 0,448 62,542 37,458
100 0,458 63,901 36,099
Than nguyén liéu
150 0,471 65,666 34,334
200 0,479 66,753 33,247
50 0,479 66,753 33,247
) 100 0,446 62,271 37,729
Than bién tinh
150 0,476 66,345 33,655
200 0,493 68,654 31,346
50 0,415 58,061 41,939
100 0,432 60,369 39,631
Than 6xi hoa
150 0,443 61,863 38,137
200 0,456 63,629 36,371
50 0,426 59,555 40,445
Mau siéu &m 1h 100 0,435 60,777 39,223
150 0,446 62,271 37,729
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200 0,45 62,814 37,186

50 0,423 59,147 40,853

3 100 0,415 58,061 41,939
Mau siéu am 2h

150 0,439 61,32 38,68

200 0,44 61,456 38,544

50 0,453 63,222 36,778

N 100 0,429 59,962 40,038
Mau siéu am 3h

150 0,475 66,209 33,791

200 0,502 69,876 30,124

50 0,46 64,172 35,828

N 100 0,439 61,32 38,68
Mau siéu am 4h

150 0,456 63,629 36,371

200 0,477 66,481 33,519

Tir bang 3.6, ta c6 db thi biéu dién su phu thudc theo thai gian anh hudng

dén kha nang hip phu Mangan caa méi mau than trong trang thai dong:
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Hinh 3.6: Anh huong cua thoi gian dén kha nang hap phu Mn?* trong

trang thai dong
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Tur bang so liéu 3.6 va biéu do 3.6 cho thay cac mau than déu c6 kha ning
hip phu Mn?* trong trang thai dong va tlly vao mau than kha ning hap phu tbt
nhat thuong 1a 100 phat tir IGc bat dau hap phy, ¢6 sé it mau thi kha ning hap
phu tét ngay tir 50 phdt tir IGc bat dau hap phu va néu tiép tuc loc thi hiéu suat
qua trinh hap phu giam dan. Theo biéu ¢6 mau siéu am 2h 1a miu c6 kha ning
hap phu Mn?* trong trang thai dong tét nhat. Tuong tu truong hop hap phu Mn2*
& trang thai tinh thi & trang thai dong than hoat tinh hap phu Mn2* ¢6 thé c6 ban
chat hoac phu thugc nhiéu hon vao hap phu héa hoc do hiéu suat hap phu Mn?*

cang cao khi than hoat tinh c6 tong sé tdm axit trén bé mat than cang nhiéu.
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KET LUAN

Qua qua trinh thuc hién khoa luan tét nghiép dé tai “Nghién ciru dnh

hwéng ciia séng siéu am dén qua trinh bién tinh than hoat tinh bang axit

sulfuric”, két qua em thu duoc:

1.

D3 bién tinh dugc vat liéu hip phu tir nguyén liéu dau vao Ia than hoat tinh
bang cach xt Iy hoa hoc: ngdm H,SO4 1M trong 16h va ngdm NaOH 0,1M
trong 24h.

. P4 tao ra cac mau than 0xi hda qua quéa trinh xur ly than hoat tinh trong cac

diéu kién khac nhau nhu ngadm axit H,SO, 1M trong 24h va ngam axit
H,SO4 1M trong moi truong song siéu am vai thoi gian khac nhau.

Qua trinh 6xi hoa than hoat tinh bang axit trong méi trudong siéu am lam
tang dién tich bé mat riéng cua than 16n nhat khi thoi gian siéu am 1én dén
3h va lam tang téng sé tAm axit trén bé mit than nhiéu nhat khi thoi gian
siéu am dén 2h.

Két qua khao sat kha ning hap phu cua cdc mau than véi ion Fe®* va ion
Mn?2* trong trang thai dong va trang thai tinh cho thay tat ca cac mau than
déu c6 kha nang hap phu cac ion kim loai nay trong dung dich. DU 1a hap
phu ion Fe3* hay ion Mn?* thi kha ning hap phu cac ion kim loai trong

trang thai tinh van tot hon trong trang thai dong.

. Trong trang thai tinh thoi gian téi wu dé kha nang hap phu cac ion kim loai

t6t nhat 1a 10 — 15 phat. Trong trang thai dong, thoi gian dé hap phu ion
Fe3* tot nhat 12 50 phut ké tir luc bat dau hap phu va thoi gian dé hap phu
ion Mn?* t6t nhat 12 50 — 100 phut tir IGc bat dau hap phu.

DU & trang thai dong hay tinh thi hap phu ion Fe3* ¢6 thé phu thudc nhiéu
vao hap phu vat ly do dién tich bé mat riéng cua than cang Ion thi kha niang
hap phu Fe3* cang cao va hap phu ion Mn?* ¢6 thé phu thudc nhiéu vao hap
phu hda hoc vi tong sb tdm axit trén bé mat than cang nhiéu thi kha ning
hap phu Mn?* cang tét. Két qua nay budc dau danh gia duoc mot phan ban

chat hap phu cua cac kim loai ning khéac nhau trén than hoat tinh.
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