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SUMMARY

The amount of iron (III) hydroxide released from waste water treatment of metal plating industry in

Vietnam is extremely large, up to several thousands tons per year, however most of them are not

recycled or re-used. In this work, we have investigated the static adsorption of sulfide on waste sludge

Fe(OH); from metallurgic factories and the ability to use this material for sulfide removal from polluted

water. The following optimum conditions include pH 6.0, equilibrium time 4 hours, mass of adsorbent

0.1 g. The maximum adsorption capacity is reasonably high, qmax= 27.8 mg/g. pH and other co-existing

ions do not significantly influence the adsortivity of material. We applied this adsorption procedure to

process 04 surface water samples in Hanoi that are seriously pollutedwith sulfide. Results show that the

concentration of sulfide after treatment was lowered below the allowance level regulated by TCVN

14:2008.

1. MO PAU

Hién nay, tinh hinh 6 nhim nguén nudc & Viét
Nam néi chung va 6 nhiém boi gbc sunfua noi
riéng dang la mot van dé& duge ca x3 hoi quan
tam. Sunfua phét tan vao trong nudc chu yéu
do hoat dong cong nghiép, thuong mai va cac
hoat dong dan sinh ctia con nguoi. Khi ham
luong sunfua ton tai trong nudc cao s& gy anh
huong dén ho hp va phat trién cua thuy san,
dé phat sinh mam bénh va 13y lan nhanh dan
dén thay san cham phat trién hay chét hang
loat. Do c6 tinh axit nén H»,S 1a nguyén nhén
gay an mon nhanh chéng cac loai may moc va
duong 6ng din, nhu an mon duong dng trong
hé thdng cip thoat nude. Do tinh chat doc hai
cua sunfua trong nudc, ham lugng sunfua trong
nudc dd dugce qui dinh nghiém ngét boi cac
tiéu chuan QCVN40:2011 [1] cho nudc thai
cong nghiép va QCVN 14: 2008 [2] cho nudc

34

thai sinh hoat va khong dugc phép vuot qua 4
mg/L d6i v6i nude dung cho muc dich cép
nudce sinh hoat.

Nhiéu cong trinh khoa hoc d nghién ciru xir 1y
sunfua bang cac phuong phap khac nhau nhu
phuong phap oxi héa [3], sinh hoc [4], phuong
phap hap phu [5, 6],... Trong d6, phuong phap
hép phu di va dang duoc quan tim nghién ctru
vi hiéu nang xir Iy cao va duogc st dung rong
rdi & cic nudc phat trién. Sat (III) hydroxit 1a
mot trong nhing vat liéu hip phu da ning da
dugc dung dé xir 1y cac chat gy 6 nhiém
ngudn nude. Mat khac, sat (IIT) hydroxit phat
thai trong qua trinh xt 1y nudc thai ciia nganh
ma kim loai & Viét Nam véi khéi luong rat 16n,
¢6 thé 1én dén hang trim ngan tdn mdi nam,
nhung hdu hét ngudn nguyén liéu quan trong
nay khéng duoc tai ché va tai sa dung. Quy
trinh xur 1y dang 4p dung van 1a chén lap gy



lang phi nguyén lidu va tiéu tén quy dat. Do
vay, st dung sit (IIT) hydroxit phé thai dé tai
ché va san xuat nguyén liéu hap phu sunfua,
giai quyét vin dé 6 nhidm ngudn nudc do
sunfua di tro thanh budc tién quan trong vé
bao vé moi truong tai Viét Nam. Trong bai bao
nay, chung t6i s& nghién ciru kha nang hap phu
sunfua trén vat liéu bun thai sat (III) hydroxit
va ing dung tht nghiém vao xt 1i loai bé S*
trong mot sé mau nudc hod 6 nhidm & Ha Noi.
2. THUC NGHIEM

2.1. Tong hop vit liéu

Vit liéu sir dung 1a sat (IIT) hydroxit phat thai
trong qua trinh xr Iy nudc thai cua nha may
Thuan Phat HD, Hai Duong, Viét Nam. Vit
liéu sau khi thu hdi dugc say ¢ nhiét do 105°C
trong vong 24h. Sau khi sdy, nghién nho vat
liéu va sir dung sang voéi cac kich thudc 16 0,1-
0,15mm dé thu duoc vat liéu ¢ kich thude hat
tuong Ung.

2.2. Khio sat hip phu

Nghién ctru kha ning hap phu cua vat lidu
bang phuong phap hap phu tinh. Liy mot
lugng vat liéu nhit dinh (0,04-0,8 g) vao cac
binh nén chira 50ml dung dich S** (50ppm) &
cac pH khac nhau tir 3-8 (pH dugc didu chinh
bang cac dung dich HCl 1M va NaOH 1M ).
Lic ¢ téc do 160 vong/phit trong thoi gian tir
0,5 dén 6 gio, sau d6 ly tam 20 phut va loc ldy
dung dich. Nong d6 con lai cua S trong dung
dich dwoc xac dinh bing phwong phap quang
phd hép thu phan tr UV-Vis. Luong S* héap
phu dugc tinh tir néng do trong dung dich
trude (Co) va sau hip phu (C., ppm) dé danh
gia dung luong hip phu (q.mg/L), hiéu suit
loai bo (H%) va duong dang nhiét hap phu
theo cac cong thirc sau:
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trong d6, m 1a khdi lwong ciia chat hap phu
Fe(OH); va V la thé tich ciia dung dich S*.
Anh hwong ciia thoi gian: Trong thi nghiém
nay, 0,1g vat liéu duoc lac voi 50 mL dung
dich S* 50ppm & pH=6 trong cac khoang thoi
gian tir 0,5 dén 6 gio.
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Anh hwéngciia pH: Nghién ctu anh huong
cua pH bang cach thay d6i pH cua dung dich
trong khoang tir 3 dén 8.

Anh hwéng ciia nong d@p S*: Tién hanh thi
nghiém twong ty nhu trong thi nghiém anh
huéng cia pH nhung véi 50 mL dung dich S*
6 nong do thay doi tir 10 dén 150ppm, tai pH
= 6.

Anh hwéng ciia ion la: Panh gia anh huong
clia cac ion c6 thé ton tai dong thoi voi S
trong nudc ty nhién nhu SO4> , PO4, NOy,
NO;™ véi nong do6 thay doi 1an luot 1a 20 ppm,
40 ppm, 60 ppm, 80 ppm tai pH=6.

2.3. Phwong phap phéan tich

Nong do hydro sunfua duoc xac dinh thong
qua viéc khir sit (III) thanh sat (IT) bang hydro
1,10-
phenanthroline. P hdp thu quang cua dung
dich phuc tao thanh dugc do ¢ budc song 510

sunfua sau d6 tao phirc mau voi

nm [8]. Nong d6 S* duoc tinh theo dwdng
chuan.

2.4. Cac mé hinh dong hoc ding nhiét hip
phu

* Phwong trinh dwong hdp phu ding nhiét
Freundlich:

1
logQe = logKy Jr;logCe

trong do, Q 1a d6 hip phu riéng (s6 gam chét bj
héap phu trén 1g chat hip phu); K, n: 14 hé sb
thyc nghiém véin > 1.
* Phwong trinh dwong hdp phu dang nhiét
Langmuir:
b.Ci
qi = qmax.m

trong d6, q.1a dung luong hip phu ¢ thoi diém
can bang (mg/g); qmax 1a dung lwong hip phu
cuc dai (mg/g); b 1a hang s6 Langmuir va C;la
ndng d6 ciia S*(mg/L) tai can bang. Cac hing
s6 can bang duoc tinh tir dang tuyén tinh cua
phuong trinh Langmuir:

Ci 1 Ci

qi gmax Qqmax
2.5. Xir Iy loai bd S*” tir cac miu nuée

Céc mau nude duoc lay tir song Kim Nguu va
song Sét vao ngay 28 thang 12 nam 2017, dugc
dung trong chai va bao quan bang HNO;. Cac



mau nudc cé mau hoi xanh den va c6 mui rat
héi. Qui trinh xur 1i S* nhu sau: Lay 50 ml
nudc da loc vao binh non chira 0,1 gam vat liéu
hép phu, lic trong vong 4 gid, sau do ly tim va
loc 1iy phan dung dich trong. Xac dinh ndng
d6 S* con lai trong dung dich bang phuong
phap phd hap thy phan tir UV-Vis.

3. KET QUA VA THAO LUAN

3.1 Nghién ciru kha ning hip phu S*trén
vat li€u bun thai Fe(OH)3

3.1.1. Anh huéng ciia thoi gian

Thoi gian tiép xuc (thoi gian hap phuy) 1a mot
trong cic yéu td quan trong anh huong dén
dung lwong hép phu cua S*. Két qua nghién
ctru anh huong cua thoi gian hip phu dén dung
luong hép phu ciia S* cho cac dudng cong don,
muot va lién tuc dén khi bdo hoa, cho théy su
bao pha don 16p cua sunfua trén bé mit chat
hap phu (Hinh 1). Thoi gian dat can bang hap
phu 14 4 gio, tai day dung luong hip phu hau
nhu khong ting nita va dat can bang.

dang ké, nhu dugc quan sat trong hinh 2, c6
thé do trén bé mit vat liéu bun thai Fe(OH);
ton tai cac cation khac nhu Ca", Cu?*, Mg
vira trung hoa bot dién tich am trén bé mit vira
¢6 kha nang hip phu cac ion S* (tao thanh
mudi khong tan). Mic di dung luong hip phu
ctia vat liéu 16n nhit & pH =5, pH = 6 duoc lya
chon cho cac thi nghiém tiép theo dé gan véi pH
clia miu thuc t& va van dam bao dugc dung
Iwong hap phu tdt.
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Hinh 1. Anh hieong ciia thoi gian cdn bang lén
kha néing hap phu sunfua ciia vit liéu

3.1.2. Anh huéng ciia pH

Khi ting pH trong khoang tir 3 dén 8, dung
luong hip phu sunfua trén vat liéu co xu huéng
giam (Hinh 2) nhung khong dang ké (giam
5,4%). O pH thap (pH < pHging dien), bé mit vat
liéu tich dién duong d& dang hip phu cac ion
sunfua mang dién tich am théng qua lyc hut
tinh dién. Nguoc lai & pH cao (pH> pHang dien),
bé mat vat liu tich dién am, luc déy gitra OH"
va S? 1am giam kha nang hip phu 1én vat liéu
ciia S*. Kha ning hdp phu S? giam khéng
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Hinh 2. Anh hieong ciia pH dén kha ning hap
phu sunfua cua vat li¢u

3.1.3. Khdo sdt dnh huwéng ciia khoi lwong vit
liéu

Két qua khao sat anh huong cua cac khéi
luong vat liéu hip phu khac nhau tir 0,04 dén
0,4 gam dén dung luong hap phu S* cho thiy
khi ting khdi lwong vat liéu hap phuy tir 0,04
dén 0,1 gam, dung lwong hap phu ting do ting
sO luong cac trung tim hap phu. Khi khoi
lugng vat liéu 16n hon 0,1 gam, dung luong
hap phu c6 xu hudéng giam do khi d6 luong S*
hap phu dd dat bio hoa va dung luong tinh
theo g vat liéu vi thé s& giam. Trong cac thi
nghiém tiép theo, khéi lwong vat liéu hap phu
t6i wu dugce lua chon 13 0,1 gam.

3.1.4. Khdo sdat dnh hwéng ciia néng dj
sunfua ban dau- Cdc mé hinh ding nhigt

Két qua khao sat anh huong cua ndng do
sunfua ban dau trong khoang tir 10 ppm dén
150 ppm cho thay & khoang nong do nho, su
hap phu xay ra rat nhanh. O khoang nong do
16n, tdc do hip phu giam do khi d6 vat liéu da
hép phu bao hoa, cu thé & néng d06 sunfua tur
130ppm trd 1én dung luong hap phu cua vat
liéu khong ting thém nita. Dang d0 thi nay co



thé phu hop véi duong dang nhiét hip phu
Freundlich hodc Langmuir.

Dé khang dinh sy hap phu tudn theo co ché hip
phu Freundlich hay Langmuir, tién hanh xay
dung d6 thi sy phu thudc cua log q. vao log C.
va Ci/q; vao Ci. Két qua hé sb twong quan cua
mé hinh Freundlich (R = 0,915) thdp hon so
v6i hé sd twong quan cua mo hinh Langmuir
(R2= 0,996), cho thay su phu hop hon cia két
qua thuyc nghiém véi moé hinh 1y thuyét
Langmuir va sy hép phu cua S* trén vat liéu 1a
hap phu ding nhiét don 16p. Dung lwong hip
phu cuc dai (qmax) tinh dugc cia S* trén vat
liéu 1a 27,78 (mg/g). Gia tri nay kha lon cho
théy trién vong cua vat liéu bun thai hydroxit
sat ddi voi viée xir 1y sunfua trong cic ngudn
nudc 6 nhiém hién nay.

3.1.5. Khdo sdat anh huong ciia ion la

Trong cac mau nudc thuc té, bén canh S* con
¢6 mit cac anion khac nhu SO4%, NO>", NOs’,
SO4%,..voi nong do twong dbi 1on. Két qua
khao sat cho thiy, khi c6 mat ddng thoi cac ion
la trong dung dich & cac ndng d6 16n gap S* tir
5 dén 20 1an, kha nang hap phu S* cua vat liéu
bi anh huong nhung khong dang ké, hiéu suat
hap phu bién thién khong nhiéu. Su giam hi¢u

sudt hap phu ¢ diy chu yéu giy ra do sy hip
phu canh tranh cua ion PO.*, 1a ion ciing c6
kha nang hap phu tbt trén vt liéu Fe(OH); [8].
3.1.6. Piéu kién téi wu hdp phu sunfua ciia
vét li¢u Fe(OH);

Tir nhimg thi nghiém khao sat trén, cac diéu
kién t6i wu dé vat liéu Fe(OH); hap phu ion
sunfua thu dugc gdm: pH = 6; thoi gian hip
phu: 4 gio, toc d6 lac mau: 160 vong/pht;
khéi lwong vat liéu: 0,1 gam. Kha niang hap
phu S* cua vat liéu dé xu li nuéc miat bi 6
nhidm S dugc tiép tuc nghién ctru tai cac didu
kién téi wu nay.

3.2. Xir Iy sunfua trong mét sé6 miu nuéc
thue té

Theo két qua phan tich ham luong sunfua ciia
6 mau nudc lay tir cic vi tri khac nhau ¢ song
Kim Nguu va séng Sét nhu cho trong Bang 1,
¢6 thé thay ham luong sunfua twong déi cao,
dao dong trong khoang tir 0,5 dén 9,0 ppm.
Cac mau Kim Nguu 1, Kim Nguu 2, Kim
Nguu 3 va Sét 1 1a nhimg mau c6 ham luong
S cao, can dugc tién hanh hap phu dé xir Iy
loai bo sunfua. Két qua ham luong sunfua
trude va sau khi hip phu theo qui trinh dua ra
trong Muc 3.1.6 dugc thé hién & Bang 2.

Badng 1. Két qua ham lwong sunfua tai 2 séng Kim Nguu va séng Sét

STT Mau Dia diém Ham luong S*
1 Kim Nguu 1 | Gan caunga tu Kim Nguu-Minh Khai 8,90+ 0,23
2 Kim Nguu?2 | Dai dién 377 Kim Nguu 2,80 + 0,45
3 Kim Nguu 3 | Dai dién 655 Kim Nguu 6,85+ 0,36
4 Sét 1 182 Tran Pai Nghia 4,11 +0,24
5 Sét 2 217 Bo song Sét Tuong Mai 1,78 £ 0,20
6 Sét 3 Dai dién 9C7 bo song Sét Twong Mai 0,80+ 0,30
Bdng 2. Két qua xir li hdp phu sunfua tai 2 séng Kim Nguu va song Sét
Tén mau [S*] trude xu 1y [S*] sau xut Iy H(%)
Kim Nguu 1 8,90 2,59 70,9
Kim Nguu 2 2,80 0,81 71,0
Kim Nguu 3 6,85 1,50 78,3
Sét 1 4,11 1,09 73,5

Nhu vay sau khi xtr Iy sunfua bang phwong
phap hép phu tinh, néng do sunfua déu dudi
mirc quy dinh vé& nudc thai sinh hoat khi thai

37

vao ngudn nude khong dung cho muc dich cp
nudce sinh hoat theo QCVN 14:2008 1a 4 mg/L,
cho thdy tiém nang Gng dung cua vat liéu bun




thai sit hydroxit trong viéc xir Iy nu6e 6 nhidm
sunfua.

4. KET LUAN

Nghién ctru khao sat qua trinh hap phu tinh cta
sunfua trén vat liu bun thai Fe(OH); cho thiy
vat liéu c6 dung lwong hip phu twong dbi cao,
khéng bi anh huéng nhiéu bodi cac ion canh
tranh. Vat liéu bun thai sat (IIT) hydroxit rat c6
trién vong trong viéc xtr 1y sunfua dbi voi cac
quy trinh xr 1y nude thai, nudc cap. Viée sir
dung vat liéu nay vira c¢6 ¥ nghia kinh té do c6
thé tan dung duoc ngudn phé thai khéng 16 tir
cac nganh cong nghiép, vira c¢6 ¥ nghia vé mat
modi truong giup cho viéc xur 1y tinh trang 6
nhidm cac ngudn nude hiéu qua, phu hop véi
diéu kién thuc t& & Viét Nam.
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