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SUMMARY
REMOVAL OF ARSENIC FROM GROUNDWATER BY COMBINATION OF
OXIDATION AND COPRECIPITATION

Removal of arsenic from aqueous solutions and groundwater by coprecipitation
with ferric, and combination of oxidation using hydrogen peroxide and coprecipitation
was investigated. Both forms of arsenate and arsenite could be reduced by coprecipitation
with ferric, however it was more significantly effective for the arsenate form. The ratio of
ferric to arsenic required for reducing arsenate to bellow 0.01 mg/l was in the range of 20
— 50, depending on initial arsenate concentration in the solution, while that ratio for
arsenite was much higher. Oxidation of arsenite to arsenate by hydrogen peroxide
remarkably enhanced arsenic removal by coprecipitation. With hydrogen peroxide
content of 1.0 mg/l and ferrous content of 1.0 mg/l, it was able to eliminate almost
arsenite from a rather high arsenite concentration solution of 0.5 mg/l, with removal
efficiency of more than 99%. For the case of a groundwater sample having arsenic
concentration of 0.21 mg/l, oxidation — coprecipitation treatment with 1.0 mg/l hydrogen
peroxide and 2.0 mg/1 ferrous was able to reduce arsenic concentration to below 0.01 mg/1
with removal of 97%.
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KHU MAU NUGC THAI NHUQM BANG PHUONG PHAP KEO TU

Nguyén Thé Pong, Pham Thi Thanh Ha, Phan D5 Hung
Vién Cong nghé moi truong, Vién Khoa hoc va Cong nghé Viét Nam

TOM TAT

Bai bao nay trinh bay két qua nghién ctru xir Iy mau va COD nudc thai nhuém
bang keo ty sit dung chat keo tu nhom sunphat va sat (II) sunphat. Nudc thai nghién ctru
13 mau nudc thai nhuém chira thudc nhuém hoan nguyén mau xanh 1a ciy ctua Cong ty
Dét nhuém Minh Khai (M1) va nudc thai nhuém chira thudc nhuém phan tan mau xanh
ctia Cong ty Dét nhuom Nam Dinh (M2). Hiéu qua xir Iy mau va COD, va cac diéu kién
keo tu thich hop (pH, liéu luong chét keo tu) da duoc xac dinh. Két qua thuc nghiém cho
thdy, moi truong keo tu thich hop d6i véi mudi nhém 13 méi truong trung tinh, pH = 7,0 -
7,5; @61 v6i mudi sat (IT) 1a moi truong kiém, pH = 9 — 10. Hiéu qua khir mau ciing nhu
COD ciia mudi st (II) cao hon mudi nhém dbi véi ca hai loai nude thai nhuom nghién
ctru. Tuy nhién, khong c6 mbi quan h¢ tuong ng gitra hiéu sudt xur ly mau va COD:
trong ca hai truong hop keo tu bang mudi nhom va mudi sat (I1), hiéu suat khir mau dbi
v&i miu nude thai chia thude nhuom phan tan cua Cong ty DEét nhudm Nam Dinh cao
hon d6i véi mau nude thai chira thuée nhuém hoan nguyén ctua Cong ty Dét nhuom Minh
Khai, nhung hiéu suat xir Iy COD c¢6 xu huéng nguoc lai. O diéu kién keo ty tdi vu, hiéu
suit khir mau va COD ctia mudi sit (1) dbi v6i mau nudc thai nhuém chira thude nhuom
hoan nguyén cua Cong ty Dét nhudm Minh Khai twong Gmg 13 80% va 67%; dbi voi mau
nudc thai chira thuéc nhudém phan tan ciia Cong ty Dét nhuém Nam Dinh tuong mg 1a
94% va 33%.

I. MO PAU

Theo béo cdo thdng ké ciia Tong Cong ty Dét may Vi€t Nam [3,15], hang nam,
nganh dét nhudm thai vao méi trudng it nhit ciing trén 30 triéu mét khdi nude thai véi tai
lwong hiru co tinh theo COD wdc tinh 1én téi 12.000 - 18.000 tdn/nim va luong thude
nhudém khéng gan mau thai vao méi trudng wdc tinh ¢6 thé 1én toi 700 - 1.000 tAn/nam.
Ciing theo Tong Cong ty dét may Viét Nam, dén nim 2010 lugng hod chat va thudc
nhudm sir dung ciia nganh du bao sé ting khoang 2 - 3 lan so v6i nim 2000. Nhu vay,
lugng nurdc thai va tii lugng 6 nhiém cua nganh dét nhudm s& con ting 1én nhanh chéng
trong thoi gian téi. Thé nhung, thuc té hién nay méi chi ¢ khoang 10% luong nude thai
cua nganh nay dugc xtr 1y truede khi thai vao moi truong.

Mot trong nhitng ngudn gy 6 nhidm chinh cia cac co s dét nhudm 13 nude thai tir
cong doan nhudém. Do dd “trén tich” (hiéu sut gén thubc nhudém vao vai) cia thudc
nhudém thudng thap (60 — 90%), mot lugng 16n thude nhudm khong tran tich (10- 40%
luong sur dung) dugce thai vao moi truong. Vi vay, nude thai nhuém c6 do 6 nhiém va do
mau rat cao, chira nhidu hop chat hitu co mang mau, ¢ ciu trac bén, kho phén huy sinh
hoc va ¢6 doc tinh cao d6i voi nguoi va dong, thuc vat [4,5,9,12]. Cac ngudn nude thai
nay néu khong duoc xir 1y s& gdy 0 nhlem mdi truong tram trong, pha huy h¢ sinh thai va
kha nang tg lam sach cua nguon tlep nhan. Mot s6 loai thubc nhudém véi cau triic mach
vong chira cic nhom azo, con co thé 1a tac nhan gay ung thu cho ngudi va dong vat.

Xt Iy mau 1a mot yéu cdu quan trong nhung kha phirc tap va tén kém trong xir 1y
nuée thai dét nhuém. DA co nhiéu phuong phap xir 1y hoa 1y va hoa hoc nhu keo tu, hap
phu bang than hoat tinh, xir ly dién hoa (keo tu dién hoa, oxy hoa dién hod), cac phuong
phap oxy hoa tién tién sir dung ozone, hay tac nhan Fenton...dd dwoc nghién ctru va dé
xuit [1,2,5,7-10,14-17]. Trong do, keo tu 1a mot phuwong phap don gian, gia thanh xir 1y
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thip nhung hiéu qua xu 1y twong d6i cao trong mot sd trudong hop. Pay co thé 1a mot
trong nhitng phuong phap phu hop véi diéu kién Viét Nam trong xir Iy mau mot s loai
nudc thai dét nhudom.

Muc dich ciia nghién ctru nay 1a danh gia kha ning xtr Iy mau cia hai loai chét keo
tu 12 mudi nhém sunphat va st (II) sunphat dbi voi hai loai nuéce thai dét nhuém khac
nhau chira thuéc nhuém hoan nguyén mau xanh 14 cay (Cong ty Dét nhuém Minh Khai)
va thuéc nhudém phan tin mau xanh (Cong ty Dét nhuom Nam Dinh). Diéu kién keo tu tbi
uu (pH, luong chat keo tu) da dugc khao sat. Ngoai ra, hiéu qua loai bo COD cua hai loai
chat keo tu d6i v6i cac mau nude thai nhudém ciing dwoc khao sat va so sanh.

II. THUC NGHIEM
Nuwdc thdi

Hai mau nudc thai nhudm khac nhau ctia Cong ty Dét nhuém Minh Khai va Cong ty
Dét nhuém Nam Dinh duoc 1dy lam dbi tuong nghién ctru:

Mau 1 (M1): Nudc thai nhuém chira thuée nhuém hoan nguyén mau xanh ctia Cong
ty Dét nhuém Minh Khai

Maéu 2 (M2): Nuéce thai nhuém véi cac thanh phan thubc nhuém bao gom Disperse
Blue EXSF, Synten PGRL, Disperse Blue 2BLN cta Cong ty Dét nhuém Nam Dinh.
Chit keo tu

Chét keo tu st dung trong nghién ctru la mudi nhom Aly(504)3.18H,0 va mudi sit
(I) FeSO,4.7HO,, loai tinh khiét (Trung Qudc).

Phwong phap phdn tich

COD dugc xach dinh bang phuwong phap chuan do dicromat kali theo TCVN, sir
dung thiét bi phan tmg Thermoreactor TR 320 (Merck, D).

P06 mau dugc danh gia thong qua do hap thu quang ¢ budc song cd cuong do mau
dat gia tri cao nhat (M1: Aax = 470 nm; M2: Apax = 520 nm). Do hép thu quang dugc do
trén may UV-vis Spectrophotometer UV - 2450 (Shimadzu, Nhat Ban)

Thi nghi¢m

Thi nghiém dugc tién hanh trén thiét bi Jartest JLT6 (VELP, Y) nhu sau: cho 500 ml
méu nudc thai vao cde thuy tinh, bd sung chat keo tu va chinh pH ctia mau nuéc dén gié tri
dinh truéc, khudy manh (150 vong/phut) trong vong 3 phut, sau do khuay nhe (50 vong/phut)
trong vong 10 phut. Dé lang tw nhién 60 phit roi lay mau nudc dd ling & nira phan thé tich
phia trén, xac dinh cac chi s6 COD va do hip thu quang.

III. KET QUA VA THAO LUAN
1. Anh huwéng ciia pH dén hiéu sudt khiv mau va COD

Thi nghiém keo tu véi mudi nhém duge tién hanh véi lugng Aly(SO4)3.18H0 1,0 /1,
pH trong khoang 5 - 9. Keo tu véi mudi sit dugc thuc hién véi ham lugng FeSO4.7HO,
0,7 g/1, pH trong khoang 6 - 11. Mau nudc thai nghién ctru 1a mau nudc thai nhuém M1.

Két qua thyc nghiém chi ra & Hinh 1 cho thdy, pH anh hudng rat rd rét dén hiéu suét
loai mau va khit COD cua qua trinh keo tuy.

Dbi véi mubi nhom, & pH thap hon 6,5 hodc cao hon 8,0 hiéu qua khir mau va COD
déu thap. Khoang pH hiéu qua cho qua trinh keo tu bang mudi nhém 1a 6,5 - 8,0, tdi uu
nhét 13 trong khoang 7,0 - 7.5. Diéu nay co thé 1y giai 1a do: & mdi trudng axit khong xay
ra sy hinh thanh két taa Al(OH)s;, con & moi truong kiém xay ra qué trinh tao thanh
aluminat AI(OH)4 tan, vi vy hiéu qua keo tu cia mudi nhém ¢ mdi truong axit hay moi
truong kiém déu thép.

83



Héi nghi khoa hoc lin thir 1 — Khoa KHUD

Tiéu ban: Cong nghé héa hoc

100 80
IS IS
=) 80 Qm 60 /./—.\
/g o @ (<] \.
O
E’ 60 f’_é‘» / & Mudi nhom
\f;; =2 40 @ Mudi sit (1) ||
a 40 /‘ \(g
s ® Muodi sit (I) T
0 1 1 1 1 1 1 1 0 1 1 1 1 1 1 1
4 5 6 7 8 9 10 11 12 4 5 6 7 8 9 10 11 12

pH

pH

Hinh 1: Anh huéng ciia pH dén hiéu suit khir mau va COD

Déi voi mudi sét (I1), khi ting pH tir 6 dén 10, kha nang khir mau va COD ciia mudi
sit ting rd rét. Hidu suat khir mau va COD cua mudi sit (IT) dat cuc dai trong khoang pH
=9 - 10. Két qua nay phu hop voi ly thuyét va cac nghién ctiru  twong tu [4,18].

Céc két qua trén cho thay, moi truong hiéu qua cua mudi nhém 12 méi trudng trung
tinh (pH = 7.0 - 7.5), trong khi d6 cua muoi sat (IT) 1a mdi trudng kiém (pH=9 - 10).

Nudc thai nhuém thuong co6 pH rat cao, khoang 12 - 14, vi vay trong thuc té, keo tu
bang mudi sat (II) véi moi truong keo tu 1a modi truong kiém sé thuan loi hon, ciing nhu
¢6 thé giam duoc lwong axit can thiét dé diéu chinh pH néu so véi trudng hop keo tu bang
mudi nhom.

2. Anh hwéng ciia ham lwong chit keo tu dén hiéu qud khir mau va COD
Triwong hop muéi nhém

Anh huodng cia ham lugng mubi nhom dén hiéu qua keo tu ddi véi nude thai nhudm
M1, M2 duogc trinh bay ¢ cac Hinh 2, 3. Két qua nhan dugc cho théy, khi tang luong
mudi nhom, kha ning khir mau va COD ting, sau d6 c6 xu hudng khong thay dbi (trén
1,2 g/l dbi vé6i ca hai mau M1 va M2). Vi cac mau nude thai nhuém khac nhau, hiéu sut
khir mau va COD rét khac nhau. Hiéu suat khir mau va COD khong c6 mbi quan hé twong
mg: Mau M2 c¢6 hiéu suat khir mau cao hon mau M1, nhung lai c6 hi¢u suit loai COD
kém hon. Hiéu suét khir mau t6i da dbi voi cac mau M1 va M2 twong tmg khoang 70% va
90%. Hiéu suat loai bo COD déi véi ca 2 loai nudc thai nhudom déu thip hon nhiéu so véi
hiéu sut khir mau cua chung.
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Hinh 2: Anh hwéng ciia ham lwrgng mudi nhém dén hiéu qua xir Iy mau
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Hinh 3: Anh huéng ciia ham lwong mudi nhéom dén hiéu qua xir Iy COD

Truong hop mudi sat (1)

Két qua thuc nghiém dugc trinh bay ¢ cac Hinh 4, 5. Ham luong mu01 sat (1) co
anh hudng kha ro rét dén hiéu suét khir mau va COD. Tuong tu nhu mudi nhém, hiéu
sudt khir mau va COD ciing khéng c6 mbi quan hé twong tng, hiéu suét khir mau déi voi
mau M2 cao hon mau M1, nhung hiéu suét khit COD thi nguoc lai. Hiéu suét khtr mau toi
da d6i v6i cac mdu M1 va M2 tuong tmg khoang 80% va 94%; hiéu suét loai bo COD tdi
da tuong tng 1 khoang 67% va 33%. Ham lugng mudi sat (IT) can thiét dé dat dugc hiéu
suét loai mau va COD t6i da doi véi mau M1 14 0,5 g/l va d6i voi mau M2 1a 1,2 g/l.
Luong mudi sat (IT) tdi wu nhan dugc trong nghién ctru nay thap hon dang ké so véi mot
s6 két qua nghién ctru di cong bd (khoang 2 g/l) [4].
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Hinh 4: Anh huéng ciia ham lwong mudi sit (IT) dén hiéu qua xir Iy mau

So sanh hai loai chat keo tu da nghién ctru cho thay, mubi sit (IT) cho hiéu suét khir
mau ciing nhu COD cao hon mu01 nhém ddi v6i ca hai miu nude thai. Dbi véi ca hai loai
chat keo tu da nghién ciru, hidu suat khir mau déu cao hon hiéu suét xir Iy COD.

Nghién ctru xtr ly nu6e thai in nhugm nha may Dét 8 - 3 [11] cho két qua nguoc lai,
mudi nhém cho hiéu suit loai bd COD ¢6 phan cao hon mubi sit. Diéu nay cho thiy, chat
keo tu hiéu qua dbi v6i loai nude thai nhuém nay cé thé khong hiéu qua ddi v6i loai nuée
thai nhudém khac.
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Hinh 5: Anh huéng ciia ham lwgng mudi sit (IT) dén hiéu qua xir ly COD
IV. KET LUAN

1) Moi trudng keo tu thich hop di véi mudi nhom 1a méi truong trung tinh, pH = 7,0 -
7,5; d6i v6i mudi sét (I1) 12 moi truong kiém, pH =9 — 10.

2) Hiéu qué khtr mau cling nhu COD cua mudi sat (I) cao hon mudi nhom d6i véi ca hai
loai nudc thai nhud¢m nghién ctru. Hiéu suat khir mau va COD cua mudi sit (I dbi
v6i mau nudc thai nhudém chira thuée nhuém hoan nguyén ciia Cong ty Dét nhudm
Minh Khai tuong tmg 1 80% va 67%; d6i véi mau nude thai chira thude nhuém phan
tan cua Cong ty D&t nhuom Nam Dinh twong g 1a 94% va 33%.

3) Khong c6 mdi quan hé twong Gng giita hiéu qua xtr Iy mau va COD: trong ca hai
truong hop keo tu bang mudi nhém va mudi sit (IT), hiéu qua khir mau ddi voi mau
nudc thai chira thuéc nhuém phan tan ctia Cong ty Dét nhuém Nam Pinh cao hon ddi
v6i mau nude thai chira thuée nhudém hoan nguyén ctia Cong ty Dét nhuém Minh
Khai, nhung hi¢u qua xur Iy COD c6 xu hudng nguoc lai.
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SUMMARY
DECOLORATION OF DYEING WASTEWATER BY COAGULATION
NGUYEN THE BONG, PHAM THI THANH HA, PHAN DO HUNG
Institute of Environmental Technology, Vietnamse Academy of Science and
Technology

This paper presents the results on removal of color as well as COD from dyeing
wastewater by coagulation using aluminum sulphate and ferrous sulphate as coagulants.
Wastewater samples used in the study were Vat Green containing dyeing wastewater
from Minh Khai Textile Company (M1) and Disperse Blue containing dyeing wastewater
from Nam Dinh Textile Company (M2). The color and COD removal efficiencies and the
optimum operating conditions, including pH and concentrations of coagulants were
experimentally determined. As a result, the optimum pH for coagulation with aluminum
sulphate was in the range of 7.0 — 7.5; and that with ferrous sulphate was in the range of 9
— 10. Ferrous sulphate showed higher color and COD removal efficiencies than aluminum
sulphate. Clear relation between color and COD removal efficiencies, however, was not
observed: in comparison with the case of M1 sample, higher color removal efficiency, but
lower COD removal efficiency for the M2 sample were obtained for the both coagulants.
At the optimum conditions, the maximum color removal efficiencies for M1 and M2
samples in the case using ferrous coagulant were around 80% and 94%, and those for
COD were approximately 67% and 33%, respectively.
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