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(54) PHUONG PHAP XU LY NUGC SINH HOAT BI NHIEM ASEN NHO SU DUNG THAN
HOAT TINH TU CAY THAU DAU TiA

(57) Giai phap hiru ich dé cap dén phuong phap xur ly nudce sinh hoat bi nhiém asen bao
gom cac budc: phun nudc thanh cac giot mua dé loai bo thanh phan chira Fe va Mn; loc
cac chit cin, cac chat két tua nho 16p cat min c6 d6 day khoang 30cm; hap thu cac thanh
phan kim loai ning bao gom asen bang 16p than hoat tinh tir cay thau dau tia co do day
khoang 30cm; loc cac chat cin, cac chat két tia lan thir hai nho 16p cat 16n co do day
khoang 10cm; cho nuéc di qua 16p soi nho c6 do day khoang 1 Ocm; va thu hoi nuée da
duoc loc sach vao bé chira dé sir dung.
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Linh vwe k§ thuat dwoc dé cap

Giai phép hitu ich thudc linh vuc cong nghé méi trudng. Cu thé, giai phép
hiru ich d& cap dén phuong phap xi Iy nuéc sinh hoat bi nhiém asen nhé st dung

than hoat tinh tir ciy thau dau tia thich hop dé 4p dung & céc vung ndng thon.
Tinh trang ky thuat cia gidi phap hitu ich

Dbi v6i mot sé ving néng thon, viée sir dung cac ngudn nuéc giéng khoan,
nuée giéng khoi cho muc dich in udng, sinh hoat, chan nudi, trong trot 13 phé bién.
Céc loai nudc ndy cé nhuoc diém 13 chira nhiéu thanh phan kim loai nang gy hai
cho stic khée nguoi dung, nhét 13 asen, con goi la thach tin, néu néng do vuot qua
ngudng cho phép. Theo théng ké ctia Cuc Y té du phong - BO Y té, trong s 10
bénh truyén nhiém gy dich dugc giam st c6 ty 16 cao nhit 13 cac bénh cum, tidu
chay, sbt rét, st xuét huyét, ly truc khudn, quai bi, ly amip, viém gan virut, thuy
dau, v.v., c6 lién quan dén ngudn nude bi nhidm asen va nhidu chit hitu co khac.
Céc nghién ctru khoa hoc ciing cho thay, khi str dung nuéc bi nhiém asen dé an
ubng, nguoi ding con ¢6 nguy co bi mic cac bénh ung thu, trong dé thudng gap la

ung thu da. Asen con dau doc hé tuan hoan.

Vi vay, viéc can thiét phai loai bd asen ra khdi nudc trude khi st dung cho

sinh hoat 13 viéc 1am hét strc quan trong.

Hién nay, & Viét Nam ciing nhu trén thé gi6i, dé loai bo asen ra khéi nuéc,
thuong str dung mét trong ba phuong phép sau: (i) Hap thu trén mot sd vat lidu vo
co; (ii) Trao ddi trén nhya anionit va (iii) Phuong phap két tia. Nhuoc diém cua
céc phuong phap nay 14 khong loai bé triét ¢é duoc asen ¢ héa tri 3 (asen III) ma
chi loai bdé dugc asen c6 héa tri 5 (asen V). Thuc té, asen trong nudc ngém thuong
ton tai dang asen (III) 14 chu yéu. |

Khi str dung dxy khong khi dé 6xy hoa asen (III) 1én asen (V), phan Gmg xay
ra rat chdm va khong hoan toan, mot phan 1a do canh tranh cta sét (II) va mangan

(II), day 1a moét trong cac nguyén nhan giai thich tai sao nudc ngdm & nhiéu noi sau
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khi xtr Iy thanh nudc sinh hoat van con ¢6 ham luong asen cao hon tiéu chuén cho
phép.

Hién nay, tai khu vuc nong thon, cong nghé bé loc chdm van thuong duoc s
dung rat pho bién, tuy nhién ching khong thé loai b duoc asen, trong khi yéu cau
cong nghé phai dam bao ¢o thé loc hidu qua asen véi gia thanh ré, d& thuc hién va
cong suét du dam béao cho cac hoat dong sinh hoat va chan nudi gia cua cac ho gia
dinh.

Céc cong trinh nghién ciru gan day cua Vién Strc khoe nghé nghiép —BS Y
té cho théy, chét lugng cua cac thiét bi loc nude ban trén thi truong hién chua duoc
kiém soat hiéu qua. Nhiéu thiét bi khong loc dugc asen nhu nha cung cép san phdm
quang cdo. Két qua thir nghiém ctia Vién Stc khoe nghé nghiép véi 3 thiét bi ré
tién, ban phd bién trén thi trudng duge quang céo c6 kha nang loc dugc asen la bd
loc KOREANA, b0 loc As-F100 va bo loc As-FeOOH thi chi ¢6 1/3 bd loc ¢6 tac
dung loc asen. Nhu vay, viéc nguoi dan tu lua chon mot thiét bi loc nuée ré tién ¢é
ban trén thi truong s€ khong dam bao chéc chén c6 thé chon duoc thiét bi loc loc
dugc asen hidu qua nhu nha cung cip san phim cung cép. Do vy, viéc nghién ctru
mdt mo hinh loc asen hidu qua va cé thé ap dung duoc & khu vuc ndng thén 1a rét

can thiét.

Qua tham khao nhiéu tai liéu, céc tac gia giai phép hitu ich da rat ra két luan
ld phan 16n cac phuong phap loai asen déu dua trén nguyén Iy két tua va hap phu
asen trén nhitng loai vat liéu khac nhau. Mdi phuong phap déu c¢6 nhitng vu, nhuoc
diém, hiéu qua loc va gia thanh rat chénh léch, phu thudc vao loai nguyén liéu duoc
lwa chon. Vi vdy, cho dén nay, nhiing bo loc asen hiéu qua cao van chua duoc (ng

dung rong rai, dac biét la tai cac ving nong thon ngheo cia Viét Nam.

Trén thi truong, hién cé nhitng bd loc tng dung cong nghé cao nhu mang loc

nano hay tham thau nguoc, v. v., c6 thé loc duoc asen nhung gié thanh rét cao.

D3 biét, than hoat tinh tir than d4 hodc tir cac chét thai hitu co giau cacbon
nhu vé trdu, vo gédo dura, vo va than cay 6-liu, v. v., hay cac phu phém tlr ché bién
néng san thuc phdm khéac cling c¢6 tinh chit hp thu asen va céac kim loai nang khac.
Céac bé loc sur dung than hoat tinh két hop véi céac 16p vat liéu loc khac nhu cat, soi

da duogc str dung pho bién & nhi€u ving nong thén khong chi & nudc ta ma & nhiéu
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noi trén thé gidi, nhat 1a & cac nude ngheéo. Céc loai bé nay c6 tac dung cai thién
dang ké chét luong nude dung cho sinh hoat do loai bo dugc mét phan dang ké cac
chat cin, cac thanh phan sit, mangan va mot phan cac kim loai ning. Tuy nhién,
hiéu qua loai bo asen cua céc bé nay chua cao do kha ning hép thu asen cia céc

loai than hoat tinh nay con han ché.

Vi véy, nhu cau dua ra mot cong nghé bao gdm phuong phép va thiét bi loai
bo asen hiéu qua tir nude sinh hoat nho st dung cac vat liéu ré tién phu hop cho

ngudi ding & cac ving ndng thon 1a rat cap bach.
Ban chit ky thuit ctia giai phap hitu ich
Muc dich ctia giai phap hitu ich 1a khic phuc nhitng nhuwoc diém néu trén.

Pé dat dugc muc dich do, giai phap hitu ich dé xuat phuong phap xt 1y nude
sinh hoat c6 kha nang loai bo asen hi€u qua ra khdi nudc sinh hoat nho st dung
than hoat tinh tir cay thau dau tia. Véi viée st dung loai than hoat tinh nay, hiéu
qué loai bod asen c6 thé ting gip hang chuc 1an so vdi céc loai than hoat tinh thong
thudng khac. Gia thanh cta than hoat tinh tir cdy thiu dau tia lai ré, phi hop véi

dieu kién kinh té cua nguoi dan cac vung ndng thon.

Nhu d3 biét, thau dau tia la loai cdy cong nghiép c6 gi4 tri kinh té cao. Tinh
dau dugc chiét xuat tir hat thau dau c6 tac dung nhuén trang hay lam thudc x0 tuyét
voi, dic biét 1a cé nhidu cong dung trong chiam séc stic khoa va séc dep cua phu nit
(diéu tri kho mat, didu tri duc thuy tinh thé, giam viém, kich thich moc l6ng mi,

ngdn nglra nép nhan va quang mat, ngan chan nhiém trung mat, v.v.).

Trong nhimng nim gan ddy, dau thau dau di dugc ding lam nguyén liéu diéu
ché xang sinh hoc dé thay thé mot phan nhu cau tiéu thu xang truyén thdng, vdn 1a
mot trong cac th pham gay 6 nhiém moi truong va hiéu ing nha kinh. Dé san xuét
xang sinh hoc, can mot nhu cau rat 16n vé nguyén liéu dau sinh hoc, trong do co
dau chiét xuit tir hat cay thau du. Viéc chiét xudt tinh dau tir hat thau dau lai sinh
ra mot luong ba thai rat 16n c6 thé gdy 6 nhiém moéi truong néu khong duge xi ly
hop ly.

Mot bién phép xir Iy ba thai tir cAy thiu dau hiéu qua 1a ché bién thanh than
hoat tinh dung cho cadc muc dich khac nhau, vira mang lai lgi ich kinh té lai vira giai

quyét dugc van dé gdy 6 nhiém.
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Nhu d3 biét, tuy thudc vao loai nguyén liéu thd ban dau ma cac loai than
hoat tinh duoc tao ra c6 kha nang hip thu asen khac nhau. Trong qué trinh nghién
ctu, tim kiém mot loai vat liéu loc cé kha nang loai bé asen hiéu qua ma co6 gia
thanh ré, pht hop véi diéu kién & cac ving ndng thén, céc tac gia giai phap hitu ich
da tién hanh rat nhiéu tho nghiém voi nhiéu loai than hoat tinh khac nhau, trong do
¢6 than hoat tinh c6 nguén géc héa thach, cu thé 1a tir than d4 va cac loai than hoat
tinh ¢6 ngudn gbc hitu co, ré tién nhu cac loai than hoat tinh tir cac phu phdm néng
nghiép, ché bién néng san nhu vo trau, so dira, v.v.. Cac két qua nghién ctru da cho
thdy than hoat tinh tir cdy thiu dau/phu phdm tir ché bién hat thdu dau da thé hién
kha nang loai bo asen hiéu qua mot cach bat ngo, cao hon hén so véi cac loai than
hoat tinh da duoc sir dung dé loai bo asen tir trude dén nay. Tu do, theo khia canh
thtr nhét, céc tac gia giai phap hitu ich da d& xuat phuong phép xtr Iy nude sinh hoat
bi nhiém asen nho st dung than hoat tinh tir cay thau dau tia c6 kha nang loai bo
phan 16n ham lugng asen cé trong nuée, dam bao chat luong nudc sinh hoat vuot

tiéu chudn cho phép.
Than hoat tinh tir cay thau dau tia duoc san xuat bai quy trinh sau:

(1) Chudn bi nguyén liéu bang céch lua chon than cay thau dau tia da truong
thanh, cét thanh cac doan dai 30-50cm tiy vao kich thudce 10 dét;

(i) Dot 1o trong khoang 48 gio;

(iii) Luyén than trong khoang 5-6 ngay;

(iv) U than trong khoang 48 gio;

(v) Phun nuée dé toi luyén than ting do cting; va

(iv) Ra 10, thu hoi san phdm than hoat tinh c6 thanh phan nhu sau (% khbi

luong):
. | % khoi .
Nguyén to % nguyén tu
lugng
CK 75,37 81,23
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OK 22,20 17,97
KK 2,43 0,80
Téng 100,00 100,00

Trong d6: CK 13 hdn hop Cacbon - Kali

OK 14 hén hop Oxy -
KK 13 hén hop Kali -

Trong do, cac ty 1é CK, OK va KK & bang trén 14 ty 1& % cua tirng hdn hop

Kali
Kali

so voi tong khoi lugng ctia ca ba hon hop néu trén.

Két qua do huynh quang tia X cta than hoat tinh thau dau thu duogc cho thiy
mot sb 6 xit ¢ trong than chiém ti 18 rét thap va khong gy doc. Nhu vay, trong

than hoat tinh hau nhu khéng chua tap chit va kim loai nang gay doc cho nguoi,

nén duoc bé qua, khong tinh dén.

Dic tinh ly, hoa ciia san pham than hoat tinh tir cy thau dau:

- Trang thai va hinh dang vat Iy: rin (bot hodc hat rén).

- Mui: khong mui.

- Vi: khong c6 gia tri.

- Khéi luogng phén ti: 12,01 (g/mole).

- Mau: den.

- pH (1% dung moéi/nudc): khong ap dung.

- Diém s6i: khong cé gia tri.

- Piém tan chay: 3500°C.
- Nhiét d6 téi han: 6810°C.

- Trong lugng riéng: 3,51 (nudc = 1).

- Ap suét bay hoi: khong c6 gia tri.
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- Ti trong bay hoi: khong c6 gia tri.

- Tinh chét bay hoi: khéng cé gia tri.

- Ngudng mui: khéng co gia tri.

- Hé s phéan phdi nudc/dau: khong co gié tri.

- Tinh ion (trong nuéc): khong cé gia tri.

- Tinh chét phan tan: khong c6 gid tri.

- Tinh chit hoa tan: khong hoa tan trong nudce lanh, nudc néng.
Dic diém ciu tao cia than hoat tinh cay thau dau:

So sanh v&i cac than hoat tinh khac:

Kich thudc 16 x6p than | Kich thuéc 16 xép than | Kich thuée 13 x6p than
hoat tinh tr qua dira hoat tinh tir than da hoat tinh tir thdu dau

10-50 nm 9-30nm 2-5nm

V6i kich thuée 16 xdp nhé hon nhiéu, kha ning hdp phu cta than hoat tinh
cay thau dau vuot trdi so v6i céc loai than hoat tinh tir qua dira va than hoat tinh tur
than da.

M6 ta vin tit hinh vé

Hinh 1 14 so db cu tao bé loc nudce sir dung trong phuong phép xir Iy nudce
theo giai phap hitu ich.

M5 ta chi tiét giai phap hiru ich

V61 muc tiéu xtr ly hi€u qua céc loai nude nguén bi nhiém asen v6i gia thanh
thip pht hop véi diéu kién cta ngudi dan cac vung ndng thon, cac tac gia giai phap
hiru ich dé tién hanh mét loat cic nghién ciru, thir nghiém vé kha ning hap thy asen
cua cac loai than hoat tinh khac nhau.

CAc tac gia giai phap hitu ich da Iva chon 3 loai than hoat tinh dé nghién ciru,
thtr nghiém, trong do6 c6 hai loai dang dugc sir dung phé bién: mot loai la than hoat

tinh tir than d4 va loai thi hai 13 than hoat tinh san xuét tir so dira. Diéu khéc biét



2355

cta nghién cru nay 13 & chd, céc tac gia da lua chon thir nghiém loai than hoat tinh
thtr ba 12 than hoat tinh tir cdy thdu dau tia. DAy 1a loai ciy moc phé bién & cac khu
vuc ven bién va 14 ngudn cung cép tinh dau thau dau dé st dung cho nhiéu muc

dich khac nhau nhu chita bénh, lam dep, san XuAt xang sinh hoc, v.v..

Céc thir nghiém dugc tién hanh nhu sau:

1. Pdnh gid hiéu qua loc As cua 3 loai than hoat tinh trong phong thi nghiém:

Phan tich ham luong As(III), As(V) trong nudc dau ra dé danh gia hiéu qua
loai bo asen cuia cac bd loc theo thoi gian. Cac thi nghiém dugc tién hanh véi nudc
diu vao & 4 ndng do asen khac nhau.

Céc budc tién hanh thir nghiém:

Buée 1: Pha ché cac dung dich thir nghiém

* Céc dung dich can sir dung gom co:

- Dung dich As(V) 1000ppm (mg/L) duoc pha tu mudi Na,HAsO,.7H,0
bang cach hoa tan 4,16g mudi trong 1L dung dich axit HCI 0,01%;

- Dung dich As(IIT) 1500ppm dugc pha tu oxit As,O; bang cach hoa tan
1,985g oxit As,O; trong 200ml dung dich NaOH 4%, chuyén vao binh dinh muc
1L, lic déu. Thém nuéc cit dén khoang 700ml, lic déu. Thém tiép 100ml dung
dich HCI 0,02M, dinh murc t6i vach va lic déu;

- Pd chuén cia dung dich Na3AsO; ¢ trén duoc xac dinh lai béng phuong
phap bromat véi chét chi thi metyl da cam trong méi truong HCI 6M & 70-80°C.

Br, sinh ra oxi hoa metyl da cam lam mat mau chét chi thi;

- Dung dich chudn gbc As(IIl) dugc pha lodng va x4c dinh béng phuong
phap bromat. Sau khi x4c dinh lai ndng do, diéu chinh dé thu duoc dung dich gbe
Na3AsO; 0,02M (1500 mg/L).

* Mau thir nghiém:

Céac dung dich thtr nghiém dugc pha tir cdc dung dich gbec As(V) 1000ppm
va As(III) 1500ppm theo bang pha ché dung dich duéi day. Ti 1& ham luong As(III)
va As(V) 1a 1:3, tong thé tich dung dich 1a 1000L. C4c dung dich mau thtr duoc
chtra trong céc thung va day kin trdnh tiép xtc khong khi.
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Bang 1. Bang pha ché dung dich thir nghiém

Thé

Cas tong | Nong do  cdc tich  AS(V)|Thé tich AS(III) | Vi,

(ppb) Loai As 1000ppm (ml) 1500ppm (ml) (L)
Cas(II1)25ppb

100 75 16,7 1000
CAS(V) 75ppb
Cas(TIT)25ppb

200 150 33,3 1000
CAS(V) 75ppb
Cas(IID25ppb

500 375 83,3 1000
Casv) 75ppb
Cas(LIT)25ppb

1000 750 166,7 1000

CAS(V) 75ppb

Bude 2: Tién hanh loc cac dung dich da chuén bi & trén

MObi mau nuéc di pha ché duoc loc qua 6 bd loc (3 loai bd loc (tuong ting

v6i 3 loai than hoat tinh) x 2 b mdi loai) véi tdc d6 loc 1L/h. Trung binh mdi ngay
thé tich loc dugc 1a 20L.

Budc 3: Ly mau va phan tich ham luong As dau ra (2 1an/l thang)

- Lay mau va bao quan mau

Céc mau duoc iy va bao quén theo tiéu chuin Viét Nam (TCVN 5993 -

1995).

Chét bao vé va chét dn dinh da dugce dua thém vao mau 1a axit HCI 0,05%.

Tién hanh: rira sach binh chira mau va trang bang chinh mau nudc, thém HCI

vao mau da ldy, db tran qua miéng binh, sau d6 ddy kin tranh khong khi.

Cac mau duoc phan tich trong vong 2 ngay ké tir ngay lay mau.

- Phuong phép phan tich: As (téng) - As (IIT) = As(V)
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Phan tich As téng trong nudc bing phuong phap phd hap thu nguyén tir 10
graphit (may Analytikjena Novaa-400).

2. Pdnh gid dnh huéng cua phostphat va sdt t6i hiéu qud loc As cua than

hoat tinh tir cdy thau dau trong phong thi nghiém
Quy trinh tién hanh thir nghiém:
Bude 1: Pha ché dung dich tht nghiém
Céc dung dich can sir dung:
- Dung dich As(V) 1000ppm (mg/L)
- Dung dich As(IIT) 1500ppm duogc pha tir oxit As,Os

Céac dung dich thir nghiém dugc pha tir cac dung dich gde As(V) 1000ppm
va As(III) 1500ppm; Ti 1& ham lugng As(III) va As(V) 1a 1:3. Cac dung dich mau

thir dugc chira trong cac thing va day kin dé tranh tiép xtc voi khong khi.
- Mubi Na;POy: ndng d6 lan luot: 1ppm; 2ppm; 4ppm.
- Mubi Fe: ndng d6 lan luot: 1ppm; Sppm; 10ppm.
Buéc 2: Van hanh 3 bo loc véi cac dung dich di chuan bi

MObi mau nuée da pha ché duoc loc qua bo loc than hoat tinh tir cdy thdu dau.
Tbc d6 loc qua cac bd loc nay 1a 1L/h, trung binh mdi ngay thé tich loc duoc 1a
20L.

Buéc 3. Ly mau va phan tich ham luong As dau ra (2 l1an/thang)
- Ly mAu va bao quan méu

Cac méu dugc 1iy va bao quan theo TC Viét Nam (TCVN 5993 - 1995).
Chét bao vé va chat 6n dinh da duoc dua thém vao mau 12 axit HC1 0,05%.

Tién hanh: Rira sach binh chira mau va trang bing chinh miu nuéc, thém
HCI néng dd 0,05% vao mau da léy, db tran qua miéng binh, sau dé day kin tranh
khong khi.

Céc mau duoc phan tich trong vong 2 ngay ké tir ngay 1y mau.

- Phuong phép phan tich:

-10-
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As (T) - As (IIT) = As(V)
Phan tich As (T) tong trong nude duoc phén tich bang phuong phap phé hip
thu nguyén tur [0 graphit (may Analytikjena Nova-400).
Phén tich As(IIl) trong nudc dugc phén tich bang phuong phap phd hap thu
nguyén tu, su dung k¥ thuat Hydrua hoa GH-AAS.
Phan tich phét-pho trong nuéc: (AOAC 973.55: Phuong phap tric quang
UV-VIS).

Phén tich sat trong nudc: (AOAC 974.27: Phuong phap quang phd hép thu
ngon lira F-AAS). Céc diéu kién do phd Fe bang phép do F-AAS trén méy quang
pho hap thu nguyén tir Philips Pye Unicam SP91800.

3. Panh gia hiéu qua loai bo asen cua 3 loai than hoat tinh trong phong thi
nghiém

a) B0 loc than hoat tinh tir so dura

Sb lugng bd loc duge st dung trong phﬁn thir nghi€ém nay la 8 b loc than
hoat tinh tir so dira, trong d6 twong tng mdi mot ndng do asen dau vao sé& thyc hién
thir nghiém lap 2 1an. Két qua trung binh dugc tom tét trong bang két qua sau:
Bang 2. Két qua phéan tich As dau ra trong nudc dugce loc boi bd loc than hoat tinh

tr so dira

Thé tich dung dich [Nong d6 As dau

0,1ppm | 0,2ppm | 0,5ppm | 1,0ppm
loc (Lit) vao (ppm) PP PP PP PP

1 0,059 | 0,116 | 0415 | 0,920
2 0,068 | 0,133 | 0459 | 0,946
3 Nong do As dhurd 0085 | 0167 | 0472 | 0975
4 (ppm) 0,088 | 0,172 | 0480 | 0,983
6 0,002 | 0,179 | 0484 | 0,987
8 0,094 | 0,185 | 0,491 | 0,988

-11-
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12 0,093 0,186 0,495 | 0,990
24 0,096 0,191
48 0,097 0,197

Than hoat tinh tir so dira rat phd bién ngoai cong dong véi cong dung loc
nudc, trong do co nhin manh kha nang loc kim loai nang dung cho &n uéng, song
céc két qua thir nghiém cho thy bo loc nay khong c6 kha nang xir Iy As. Véi tét ca
cac néng do As dau vao da khao sat, dung dich d4u ra van cho ham lugng As cao
gAp nhidu 1an gidi han cho phép 1a 0,01ppm. D41 véi ndng dd dung dich As dau vao
la 0,1ppm, ngay sau thé tich l4y nhiing mau nudc loc dau tién (1L), ndng dd As xéac
dinh duoc da x4p xi 0,06ppm, tirc 1a cao gip 6 1an néng d6 As gi6i han cho phép
trong nudce an udng. Mt khac, cac ndng do As dau ra trong céac thé tich loc tiép
theo tién rat nhanh dén ndng do dau vao. Ddi véi ndng dd As dau vao 1a 0,lppm,
dén thé tich 48L, ndng do As xac dinh dugc 1a 0,097ppm xép xi dat bang ndng do
As véo 0,lppm. Cac ndng dd khao sat khéc ciing cho két qua tuong tu.

b) B0 loc than hoat tinh tir than da

Sé luong bd loc duge st dung trong phin thir nghiém nay 13 8 b loc than
hoat tinh tUr than da, trong d6 tuong ting mdi mot néng dd asen dau vao s& thuc
hién thir nghiém lap lai 2 1an. Két qua trung binh duoc tém tit trong bang két qua
sau:

Bang 3. Két quéd phéan tich As dau ra trong nudc duoc loc badi bd loc than hoat tinh
tir than da

Thé tich dung dichNéng do6 As dau
) . 0,1ppm  [0,2ppm  [0,5ppm |1,0ppm
loc (Lit) vao (ppm)
1 Nong do As diu ra 0,061 0,118 0,416 | 0,922
2 (ppm) 0,069 | 0,134 | 0458 | 0,949
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3 0,085 0,165 0,474 | 0,977
4 0,085 0,181 0,485 | 0,985
6 0,094 0,183 0,486 | 0,988
8 0,095 0,186 0,496 | 0,991
12 0,094 0,188 0,498 | 0,995
24 0,095 0,194

48 0,099 0,196

Than hoat tinh tir than d4 duoc st dung rat phé bién. Day 1a loai than hoat
tinh cling thuong duoc st dung dé loc nude tai cong dong. Két qua tir Bang trén
cho thiy véi tit ca cac ndng do As dau vao da thir nghiém, dung dich dau ra van c6
ham luong As cao gap nhiéu lan giéi han cho phép 1a 0,01ppm. Véi ndng d6 dung
dich As dau vao 1a 0,1ppm, & ngay nhitng mau nudc loc dau tién (1L), ndng dd As
xac dinh dugc 14 0,061ppm, cao hon 6 1an ndng do As gidi han cho phép trong
nude sinh hoat. Bi véi néng do6 As dau vao la 0,lppm, dén thé tich loc 48L, néng
do As xac dinh duoc 12 0,099ppm xép xi dat bang nong do As dau vao 0,lppm. Cac
ndng do khao sat khac ciing cho két qua tuong tu. Nhu véy, bo loc than hoat tinh tir

than d4 hiu nhu khong c6 kha ning loai bé As.
¢) B loc than hoat tinh tir cdy thau dau tia

S6 luong bo loc duoc sir dung trong phan thir nghiém nay 1a 8 bo loc than
hoat tinh tir cdy thau dau tia, trong d6 twong tmg moi mdt ndng do asen dau vao s&

thuc hién thtr nghiém lap lai 2 1an.

Bang 4. K&t qua phén tich As tong dau ra trong nudc loc bdi bo loc than hoat tinh

tir cdy thau dau tia

- _ [Nbong do As dau
The tich loc (Lit)| . 0,1ppm 0,2ppm 0,5ppm 1,0ppm
vao (ppm)
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20 <0,005 <0005 [<0,005 | 0,005
300 <0,005 K0,005 [<0,005 [<0,005
600 <0,005 K0,005 |<0,005 [<0,005
900 <0,005 k0,005 [<0,005 [<0,005
1200 \dng do As by 005 0005 0,005 <0005
1500  ra(ppm) <0005 <0005 [<0,005 |<0,005
1800 <0,005 0,005 [<0,005 0,015
2100 <0,005 K0,005 [<0,005 10,028
2400 <0005 k0005 0,014 0,048
2600 <0,005 0,005 (0,039 0,062

Bang 5. Két qua phan tich As (III) d4u ra trong nude duoc loc bdi bo loc than hoat
tinh tir ciy thau dau tia

Thé tich loc Néng do As dau

0,1ppm 0,2ppm 0,5ppm 1,0ppm
(Lit)  |vao (ppm) PP PP PP PP

20 <0,003  [<0,003 < 0,003 < 0,003

300 < 0,003 <0,003 < 0,003 < 0,003

600 Nong do As (HD< 0,003 < 0,003 < 0,003 < 0,003

900 dau ra (ppm) <0,003 <0,003 |<0,003 <0,003
1200 0,003 <0003 <0,003 k0,003
1500 <0,003 <0,003 0,003 K 0,003
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1800 <0,003 [<0,003 < 0,003 < 0,003
2100 <0,003  [<0,003 < 0,003 < 0,003
2400 <0,003 [<0,003 < 0,003 < 0,003
2600 < 0,003  [<0,003 < 0,003 < 0,003

Tu 2 bang s6 lidu phan tich As téng va As(III) dau ra duoc loc boi bd loc
than hoat tinh tir cay thau dau tia véi cac néng d6 khao sat diu vao la 0,1ppm;

0,2ppm; 0,5ppm, va 1,0ppm, cic tac gia giai phap hitu ich da di dén két luan sau:

- B0 loc than hoat tinh tir cay thau dau tia d3 loc rat tdt As(IIl), voi ty 1€
As(IID):As(V) = 1:3, cac két qua phan tich As(III) dau ra (< 0,003ppm) déu nho hon
rat nhidu so v6i gi6i han cho phép As (0,010ppm) trong nudc. Nudc sau loc bang
than hoat tinh tir cdy thau dau tia déu c6 ham lugng asen nhé hon 10pg/L dam bao
tiéu chudn cho phép theo QCVN 01/2009-BYT dung cho #n ubng.

- Bo loc than hoat tinh tir cdy thau dau tia xtr ly triét & As tdng (ca As (1)
va As (V)) & cac ndng do As tong dau vao 13 0,1ppm; 0,2ppm. Thé tich d& duoc loc
14 2600L dbi v&i ndng d6 As déu vao 13 0,1ppm va 0,2ppm.

- Pbi voi ndng d6 dau vao 0,5ppm khi loc 2400L nudce, ham lugng As bét
du 16n hon gidi han cho phép (0,014ppm). Didu dé c6 nghia 1a bd loc ¢ thé loc
duoc téi thiéu 12 2100L v6i ndng d6 cao gap 50 1an ndng dd As cho phép.

- Déi v6i ndng d6 dau vao 1,0ppm, két qua phan tich As téng cho théy tin
hiéu As bat dau 16n hon gi6i han cho phép As trong nudc (0,015ppm) khi thé tich
loc 1a 1800L. Nhu vay, thé tich loc dugc nude dat t6i mac 1500L & néng do
1,0ppm.

Trong d6, than hoat tinh tir cay thiu dau tia duoc san xuét bdi quy trinh gdm
cac budce sau:

(i) Chuan bi nguyén lidu bang cach lya chon than cdy thau dau tia da trudng
thanh, ¢4t thanh cac doan dai 30-50cm tuy vao kich thudc 1o dbt;

(i) B6t 16 trong khoang 48 gid, dam bao nguyén liéu chic chin chay hét thi

chuyén sang budc tiép theo;
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(iii) Luyén than trong khoang 5-6 ngdy dé thuc hién qué trinh than hoéa va
hoat héa, sau d6 ngimg cung cap nhién lidu tir bén ngoai, dam bao nguyén liéu
trong 16 tir chay trong diéu kién yém khi; dam béo thoi gian va nhiét dd hoat héa
than rdi chuyén sang budc tiép theo;

(iv) U than trong khoang 48 gid; dam bao 10 phai kin, ngimg cép oxi vao 19,
dé nhiét do 1o giam dan;

(v) Phun nudc dé t6i luyén than dé tang do cung thanh 2 dot, mdi dot cach

nhau 24 gio; va

(iv) Ra 16, thu hoi san pham than hoat tinh c6 thanh phan nhu sau (% khéi
lugng):

Nguyén t6 | %khdi lwong | % nguyén tir
CK 75,37 81,23
OK 22,20 17,97
K K 2,43 0,80

Tong 100,00 100,00

Trong d6: CK 13 hdn hop Cacbon - Kali
OK 12 hdn hop Oxy - Kali
KK 13 hén hop Kali - Kali

Trong do, céc ty 1€ CK, OK va KK & bang trén 1a ty 1& % ctia timg hon hop so voéi
téng khdi luong ctia ca ba hdn hop néu trén.

Két qua do huynh quang tia X ctia than hoat tinh thau dau thu duoc & trén
cho thiy mot sb 6 xit ¢6 trong than chiém ti 18 rat thdp va khong gay doc. Nhu vay,
trong than hau nhu khong chira tap chit va kim loai ning gy doc cho nguoi, nén

dugc bo qua, khéng tinh dén.
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Nhu vdy, trong thanh phan than hoat tinh diéu ché tir cdy thau dau khéng co

chira thanh phan c6 kha ning gy doc cho ngudi va dong vat.
Dic tinh ly, héa clia san pham than hoat tinh tir cay thau dau:
- Trang thai va hinh dang vat ly: ran (b6t hoac hat rén).
- Mui: khong mui.
- Vi: khong cé gia tri.
- Khéi lugng phén ti: 12,01 (g/mole).
- Mau: den.
- pH (1% dung moéi/nudc): khéng ap dung.
- Diém s6i: khong cé gié tri.
- Piém tan chay: 3500°C.
- Nhiét do t61 han: 6810°C.
- Trong lugng riéng: 3,51 (nudc = 1).
- Ap suét bay hoi: khéng c6 gia tri.
- Ti trong bay hoi: khong c6 gia tri.
- Tinh chét bay hoi: khong c6 gia tri.
- Ngudng mui: khong c6 gid tri.
- Hé sb phan phdi nude/dau: khéng cé gia tri.
- Tinh ion (trong nudce): khong co gia tri.
- Tinh chit phan tan: khong c6 gia tri.
- Tinh chét hoa tan: khong hoa tan trong nuée lanh, nuée néng.
Pic diém cAu tao cta than hoat tinh cay thau dau:

So sanh véi cac than hoat tinh khac:

Kich thudc 16 x6p than | Kich thudc 18 x6p than | Kich thuéc 16 x6p than
hoat tinh tir qua dura hoat tinh tur than da hoat tinh tir thau dau
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10-50 nm 9-30nm 2-5nm

Véi kich thudc 16 x6p nhd hon nhidu, kha nang hip phu cia than hoat tinh
cay thau dau vuot trdi so voi cac loai than hoat tinh tir qua dira va than hoat tinh tir
than da.

4. Danh gia hiéu qua loc asen cua bé loc than hoat tinh fir cdy thau dau tia

doi vdi nguén nudc dudi anh hweong cria phot phdt

Sd luong bo loc than hoat tinh tir cay thau dau tia dugc st dung trong phén
thir nghiém nay 1a 6 b, trong d6 tuong ting md&i mot nong do phét phat anh hudng
vao s€ thuc hién thtr nghiém lap lai 2 lan. Két qua trung binh cua 2 b loc thu

nghiém lap lai duogc tom tét trong bang sau.

Bang 6. Cac két qua phan tich As tng diu ra trong nuéc dudi anh hudng ctia phdt
phét ctia bo loc than hoat tinh tir cay thau dau tia

Nong d6 Asen dau vao 0,5ppm
Thé tich loc | Nong do phét phat
: - Ippm 2ppm 4ppm
(Lit) dau vao (ppm)
20 <0,010 < 0,010 <0,010
300 <0,010 <0,010 <0,010
600 <0,010 <0,010 <0,010
Nong db As téng dau
900 <0,010 <0,010 0,026
ra (ppm)
1200 <0,010 0,035 0,038
1500 0,021 0,049 0,055
1800 0,037 0,063 0,074
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Béang 7. Céc két qua phén tich As (III) dau ra trong nudc dudi anh hudng phdt phat

cua bg loc than hoat tinh tir cay thau dau tia

Nong d6 asen dau vao 0,5ppm
Thé tich loc  [Ndng do phdt phat dau
) . lppm 2ppm 4ppm
(Lit) vao (ppm)
20 < 0,005 <0,005 <0,005
300 < 0,005 < 0,005 <0,005
600 < 0,005 < 0,005 <0,005
Nong do As (I1I) dau
900 < 0,005 < 0,005 <0,005
ra (ppm)
1200 < 0,005 < 0,005 <0,005
1500 < 0,005 < 0,005 <0,005
1800 < 0,005 <0,005 <0,005

Khi c6 mat cac géc phét phat, kha nang loai asen cta bd loc than hoat tinh tir
cay thau dau tfa giam. V&i ndng d6 phdt phat khoang 1,0ppm, kha nang loai As
giam 15%. Tuy nhién, & ndng do phdt phéat nay, bd loc than hoat tinh tir cay thau
dau tia déu loai As vé& muc gii han cho phép cua WHO la 0,01ppm tuong Ung
khoang 1200L nuéc da loc. V6i ndng do phdt phat 2,0ppm, kha nang loai As cua
bo bo loc than hoat tinh tir cdy thau dau tia giam 40%.

5. Danh gid hiéu qua loc asen cua bo loc than hoat tinh tir cdy thau dau tia
doi véi nguén mude dwdi dnh hudng cia sdt

S6 luong bo loc than hoat tinh tir cdy thau dau tia duoc st dung trong phan
thtr nghiém nay 1a 6 bo, trong d6 tuong tng mdi mot ndng do st anh hudng dau
vao s€ thuc hién thir nghiém lap lai 2 lan. Két qua trung binh cua 2 bd loc thu

nghiém ldp lai dugc tom tt trong Bang § dudi day.
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Bang 8. Céc két qua phén tich As tong dau ra trong nudce dudi anh huong cla st
ctia bo loc than hoat tinh tir cAy thau dau tia

Nong d6 Asen dau vao 0,5ppm
Thé tich loc Néng do sét
. 1,00ppm 5,00ppm 10,00ppm

(L) dau vao (ppm)

20 <0,010 <0,010 <0,010
300 <0,010 <0,010 <0,010
600 <0,010 <0,010 <0,010

Nbong do As
900 N <0,010 <0,010 <0,010
dau ra (ppm)
1200 <0,010 <0,010 <0,010
1500 <0,010 <0,010 <0,010
1800 <0,010 <0,010 <0,010

Bang 9. Cac két qua phan tich As (IIT) d4u ra trong nudc dudi anh hudng cia sit

cua bo loc than hoat tinh tir cay thau dau tia

Nong d6 Asen dau vao 0,5ppm
Thé tich loc | Nong db sat
N 1,00ppm 5,00ppm 10,00ppm
(L) dau vao (ppm)
20 <0,005 < 0,005 < 0,005
300 3 <0,005 < 0,005 < 0,005
Nong do
600 As dau ra < 0,005 < 0,005 < 0,005
900 (ppm) <0,005 <0,005 | <0,005
1200 < 0,005 < 0,005 <0,005
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1500 < 0,005 < 0,005 < 0,005

1800 < 0,005 < 0,005 < 0,005

Khi c¢6 mat cua sét, bd loc than hoat tinh tir cay thau dau tia c6 kha nang loai
bo As rat tot. Trong thoi gian 1 thang thtr nghiém loc nudce co As dau vao 0,5ppm
va cac ndng d6 Fe 1an luot 13 1,0ppm, 5,0ppm va 10,0ppm tuong ung ti 1€ Fe/As la
2, 10, va 20 lan, cho két qua As(Téng) va As(Ill) déu nhé hon gidi han cho phép
trong nudc an ubng cua WHO, tirc 1a kha nang loai As 12 100% trong thoi gian thu.

Tir cac két qua nghién ctru trén, cac tac gia giai phép hitu ich da dé xuit cong
nghé xt ly nude sinh hoat bi nhiém asen véi hiéu qua loai bé asen cao bét ngo.

Theo khia canh thtr nhét, giai phap hiru ich d& xuét phuong phép xtr ly nudc
nhiém asen, khac biét & chd: thanh phan asen dugc loai bé ra khoi nudc nho 16p

than hoat tinh tir cay thau dau tia.
Theo mét phuong 4n wu tién, phuong phép ndy bao gdm céc budc:

- phun nudc thanh céc giot mua dé loai bo thanh phﬁn chtra Fe va Mn nho

phén tng 6 xi hoa theo cach thong thuong;
- loc cac chét can, cac chat két tia nho 16p cat min c6 d6 day khoang 30cm:;

- hap thu cac thanh phan kim loai ning bao gdm asen bang 16p than hoat tinh

tir cdy thau dau tfa c6 do day khoang 30cm;

- loc céc chit can, cac chat két tha 14n thtr hai nho 16p cat 1on c6 do day

khoang 10cm:;
- cho nudc di qua 16p so6i nhd c6 do day khoang 10cm; va
- thu hoi nudce da duoc loc sach vao bé chta dé st dung.

Theo khia canh thtr hai, giai phap hitu ich d& xudt bé loc nude sinh hoat
nhiém asen, trong d6 bé nay bao gdm 16p than hoat tinh tir cdy thdu dau c6 tac dung

loai bé hiéu qua mdt cach bt ngd thanh phan asen chtra trong nude.

Theo mdt phuong an wu tién, bé loc nudc theo giai phap hiru ich bao gom:
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- Than bé 1;

- Voi sen phun mua 2 dé phun nudc can xu ly thanh cac giot mua nham 6 xi

hoéa céc thanh phan Fe va Mn chia trong nudc dé loai bd chiing;

- Khoang chtra nudc chua loc 3 chira nude dugce phun tur voi sen phun mua

2; khoang nay c6 van xa phem 3.1;

- L6p cat min sach 4 & phia dudi khoang chua nude 3 dé loai bo cac chét cin
va céc thanh phan chtra Fe va Mn da bi 6 xi hoa ra khéi nudc; theo mot phuong an

uu tién, 16p cét 4 nay c6 do day 30cm;

- L6p than hoat tinh 5 & phia dudi 16p cat min 4 dé hap thy thanh phan asen
chta trong nude, khac biét & chd: than hoat tinh nay la than hoat tinh tir cay thau
dau tia;

Theo mot phuong an uu tién, 16p than hoat tinh nay cé dé day 30cm;

- Tiép theo 1a 16p cat thd 6 dé d& 16p than hoat tinh 5, ngan khéng cho 16p

than nay troi theo dong nudc, phan tan vao dong nudce dau ra;
Theo mot phuong an uu tién, 16p cat 6 nay c6 do day 10cm;

- Tiép theo 13 16p s6i nho 7 c6 do day 10cm dé d 16p cat tho 6, ngan khong

cho 16p cat 6 troi theo dong nudce dau ra;

- Dudi cung 13 16p sdi 16n 8 dé d& 16p s6i nho 7;

- Ong thu gom nudc sach 9 ¢6 cac 16 nho duoc bb tri bén trong 16p soi 1on 8
dé thu gom nuée sach vao bé chira nude sinh hoat 10.
Hiéu qua dat dwgc cia gidi phap hiru ich

Phuong phap va bé xur ly nudc sinh hoat bi nhiém asen theo giai phap hitu
ich ¢6 hiéu qua loai bd asen tuyét voi, dap ung ti€éu chuan doi véi nude sinh hoat.
Bé xur ly ¢6 gia thanh ré rat phu hgp véi diéu kién song cua nguoi dan & cac vung

nong thon.
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YEU CAUBAO HO
1. Phuong phéap xtr Iy nuée sinh hoat bi nhiém asen bao gdm céc budc:

phun nudc thanh céc giot mua dé loai bé thanh phén chtra Fe va Mn nho

phan tmg 6 xi héa theo cach thong thuong;
loc céc chét can, cc chét két tia nho 16p cat min c6 do day khoang 30cm;

hép thu céc thanh phan kim loai ning bao gdm asen bing 16p than hoat tinh
tir cay thau dau tfa c6 do day khoang 30cm;

loc céc chét cin, cac chat két tia lan thir hai nho 16p cat 16n c6 do day

khoang 10cm;
cho nuédc di qua 16p soi nhd c6 do day khoang 10cm; va
thu hoi nude da duoc loc sach vao bé chia dé s dung;
trong do, than hoat tinh tir cdy thau dau tia duoc san xuit theo quy trinh sau:

chuan bi nguyén lidu bang cach lva chon than cdy thau dau tia di trudng
thanh, cat thanh céc doan dai 30-50cm tuy vao kich thudc 10 dot;

d6t 10 trong khoang 48 gio, dam bao nguyén liéu chic chin chay thi chuyén
sang budc tiép theo;

luyén than trong khoang 5-6 ngdy dé thuc hién qua trinh than héa va hoat
hoéa, sau d6 ngimg cung cap nhién lidu tir bén ngoai, dam bao nguyén liéu trong 10
tu chdy trong diéu kién yém khi; dam bao thoi gian va nhiét d6 hoat hoa than roi
chuyén sang buéc tiép theo;

1 than trong khoang 48 gio; dam bao 16 phai kin, ngling cip oxi vao 10, dé
nhiét do 1o giam dan;

phun nuéc dé t6i luyén than ting d6 ctng thanh 2 dot, mdi dot cach nhau 24
gi0; va

ra 10, thu hdi san pham than hoat tinh ¢6 thanh phan nhu sau (% khéi lugng

so véi téng khoi luong cua ca ba thanh phan):

-23-



2355

Nguyén tb % khoi % nguyén tu
luong
CK 75,37 81,23
OK 22,20 17,97
KK 2,43 0,80
Tong 100,00 100,00
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Hinh 1
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