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TOM TAT

Trueng Dai hoc ki thuat Dresden da nghién cou qué trinh khir
sét cia nwdc ngdm ngay trong lang dat trén ma hinh thi nghigm.
Thi nghiém d& duge nghién ciu theo hai qua trinh: khir sét va
tigu thu & xi ngay trong lang dat. Qua thi gian nghién ciu va ap
dung thir nghiém vao thyc té san suft dat ket qua tét, cac nha
chuyén man da tang ket va danh gia vé phuong phap khir sét
mai va dé xudt &p dung vao thuc té. Chinh vi vay, phrong phép
khir sat cia nwdc ngdm ngay trong lang dat da nhanh chang
duoe dua vao san xudt & Dirc va da dem lai higu qua kinh té cao.
Day |a bai hoc kinh nghiém cia nuéc ngoai rat hiu ich cho
nganh nuéc cia Viet Nam.

Tir khda: Khir sat; nirde ngdm:; trong lang dat.

ABSTRACT

The Technical University of Dresden has studied the process of
removing iron of groundwater in the ground on the
experimental model. The experiment was studied in two
processes: removing iron and consuming oxygen right in the
ground. Through the time of researching and applying
experimentation to the fact that the production achieved good
results, the experts have summarized and evaluated the new
method of iron removal and the proposal was applied in
practice. Therefore, the method of iron removal of underground
groundwater was quickly put into production in Germany and
brought high economic efficiency. This is a valuable lesson of
foreign countries which is very useful for Vietnam's water
industry.
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1.DAT VAN BE

Trong nudc ngam thudng chidia nhiéu sit, dé st dung cho
cac muc dich an uéng, sinh hoat va san xuat thi can phai tién
hanh khir sat dén gidi han cho phép. Hién nay & Viét Nam cling
nhu céc nudc trén thé gisi dang st dung nhiéu phuong phap
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khac nhau dé khir sit. C6 thé nhém cac phuang phap khi sit
thanh ba nhém nhu sau: khit sat bang phuong phap lam thoéang
(cd lam thoang tu nhién va cudng buc..), khit sat bang cac
phuong phap dung héa chat (nhu dung cac chat 6 xi hda manh,
dung véi..), khit st bang cac phuang phap khac (nhu trao déi
ion, dién phan, vi sinh vat...). Tuy nhién, tat ca cac phuang phap
nay déu st dung cong nghé xt ly sat trong cac céng trinh sau
khi da bom nuéc tir giéng lén.

Khac vdi tat ca cac phuong phap kha sat hién cé, phuong
phap khtt sdt cla nudc ngam ngay trong long dat cé cong nghé
khtr sat dién ra hoan toan trong long dat, ngay trong dia tang
khai thac nuéc. Phuong phap khi sét nay da dugc nhiéu nudc
trén thé gidi nghién ctiu va dp dung ti nhirmg nam 1980. C6 thé
Nnoi cac nudc béac Au la cac nude di dau trong linh vuc nay. Ngay
tUr dau, phuong phap nay da dugc cac nha chuyén mén quan
tdm vi nhiing uu diém ndi troi ctia phuong phap. Sau do,
phuong phap khir st ngay trong long dat lan sang cac nudc tay
Ay, r6i déng Au. Pic biét hai nuéc Buc va Nga |a hai nudc sém
ap dung phuong phap khir sét mai vao thuc té san xuat va da
mang lai hiéu qua kinh té cao [1].

& Burc, Trudng Pai hoc ky thuat Dresden da [ap md hinh thi
nghiém loc déng hoc dé€ nghién clu qua trinh khir sit va viéc
tiéu thu 6 xi cla nudc ngdm ngay trong long dat tai quy méd
phong thi nghiém. Bay la mét codng trinh nghién ctu khoa hoc
c6 gid tri [2].

2. THi NGHIEM LOC BPONG HOC NGHIEN CUU QUA TRINH
KHU SAT TRONG LONG DAT

Viéc nghién ctu qua trinh khir sat trong long dat dugc thuc
hién trén mo hinh thi nghiém tai Trudng Pai hoc ky thuat
Dresden [2]. & day, cic tac gid: H. Reissig, R. Fischer va R.
Reimann da dung mét 6ng dai 30 cm, trong d6 c6 dung 890
gam cat (goi la vung 6 xi héa) va tién hanh thi nghiém theo 5
buéc sau:

Budc 1: Nap céac ion Ca?* cho vung 6 xi héa

Budc 2: Dua nudc c6 chia Fe?* vao 6ng & xi hoa (& day
Fe?*dugc diéu ché trong phong thi nghiém).

Budic 3: Pua nudc ¢ chita 6 xi vao 6ng 6 xi hoa dé tién hanh
qua trinh 6 xi hoa Fe?* thanh Fe3*két tda sau khi dugc thay phan
Fe3*.



Budc 4: Nap tiép Ca?* cho 6ng 6 xi hoa lan 2.

Budc 5: Phan tich ham lugng Fe3*va Fe?* con lai trong 6ng 6
xi hoa.

Ham lugng céc chat dua vao va két qua thu dugc sau moi
budc thi nghiém dugc thé hién trén hinh 1.

Can cu vao dién bién qua trinh thi nghiém va két qua thu
dugc sau khi phan tich viing 6 xi hda, cac tac gia cho rang, viéc
cac ion Fe?* day cac ion Ca?*ra khoi khoang vat dé thay thé vi tri
cla ching khi dua nudc cé chira Fe?*vao 6ng 6 xi hda & buéc 2
cUa thi nghiém la qua trinh trao d&i ion véi khoang vat. Sat Fe?
dua vao ving 6 xi hda dugc phan bé va trao déi & vung chat ran
tuong déi déu. Lugng Fe?* dugc hap thu khong vugt qua dung
lugng trao d8i ion clia chat ran.

Cac tac gid con cho rang, vi trong thuc té ludn c6 cac ion
canh tranh, nén thudng lugng ion Fe?* dugc trao ddi thap hon
dung lugng trao déi ion cta chat rdn. Nudc da lam gidu 6 xi dua
vao viing 6 xi héa, chay qua céc 16 réng cuia I6p dat chita nudce. O
d06 sat Fe?* da hap thu trén khoang vat dugc 6 xi hda. Lugng 6 xi
dugc chuyén hoéa phu thuéc vao téc d6 clia dong chay dé dua 6
xi dén cho cac ion Fe?* da hap thu trén khoang vat va toc do 6 xi
héa phu thuéc vao su c6 mat clia cac Fe(OH); da két tha nhu mot
chat xuc tac.

Hiéu qua khr sdt phu thudc vao thé tich 16p dat cé nudc bao
hoa 6 xi di qua. Do vay, can phai bado dam ché dé lam viéc khu
sat dudi dat sao cho tang chita nudc quanh giéng khai thac la
lién tuc, khéng bj dut quang va cé nudc bao hoa 6 xi di qua. H.
Reissig cho rang, dung phudng phap khir sat clla nudc ngam
ngay trong long dat déi véi cac giéng c6 ham lugng sat cang cao,
cang vap phai kho khan vé kinh té va ky thuat.
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Hinh 1- S¢ d6 can bdng vat chat 6 5 budc thi nghiém loc ddng hoc nghién ctiu qua
trinh khi sat ngay trong long dat [2].

H. Reissig gia thiét rang, néu 100% lugng 6 xi dua vao giéng
déu dugc tham gia vao phan Ung 6 xi hoa Fe?*va & diéu kién
phan bé ly tudng, néu néng do 6 xi trong nudc bao hoa 6 xi dua
vao giéng 1a 10 mg/l O, chi€m 10% thi lugng nudc dung dé bao
hoa 6 xi dua vao giéng chiém 10% téng lugng nudc khai thac khi
ham lugng sat ctia nudc ngdm khong vugt qua 7 mg/l va chiém
50% t6ng lugng nudc khai thac khi ham lugng st clia nudc
ngam dat t6i 35 mg/l. Nhiing gia tri ly thuyét nay khong dat
dugc trong thuc té, vi khéng co su phan bé ly tudng clia nudc
bao hoa 6 xi, ma cling khéng c6 su tham gia phan tng ctia 100%

0 xi dua vao giéng dé & xi hoa Fe?*. B&i vi mot phan 6 xi dua vao
giéng da bi tiéu hao do cac qua trinh 6 xi hoa khac (nhu su hé
hap clia cac vi khudn khi c6 mat cac chat hitu co dugc phan hay).
H. Reissig cho rdng, hé sé hiéu dung st dung 6 xi khi dua nudc
bdo hoa 6 xi vao giéng dé 6 xi hda Fe?* phai dugc xac dinh truc
ti€p trén méi céng trinh cu thé [2].

Dé trad I6i cau hdi: “Liéu & cac chu trinh 13p lai lién tuc cé lam
gidm hodc ngan can dung lugng trao déi ion clia khoang vat bai su
tao thanh Fe(OH)s két tdia hay khéng?”. H. Reissig khang dinh: hoan
toan c¢6 thé phu dinh cau héi nay, vi dung lugng hap thu chi yéu
phu thudc vao su trao déi ion clia nudc ngdm, dua vao cau trdc gilia
cac tinh thé clia khoang vat. Tham chi, dung lugng hap thu con
tang theo thai gian vi Fe(OH)s két tda ciing c6 khé nang trao déi ion
[2]. Tuy nhién, cac tac gia cing cho rang [2], van dé nay can gidi
thich thém bang thuc nghiém, vi Fe(OH)s c6 tinh ludng tinh, tuy
thudc vao vi tri diém dang dién va do pH clia ma né 6 thé la chat
trao d6i Cation va Anion. Diém dang dién ctia Fe(OH)s luéng tinh
khéng phai la hang s6, tly thudc vao diéu kién tao thanh, dé hoa
gia va néng d6 cac chat dién phan ma né cé gia tri khac nhau. Déi
véi Fe(OH)s gia tri nay cla diém dang dién c6 thé la tuong ng vdi
pH = 4,5 - 8,5. Theo H. Reissig, R. Fischer, trén diém nay Cation dugc
hap thy, dudi diém nay la Anion [2].

3. THI NGHIEM LOC PONG HOC NGHIEN CUU QUA TRINH
TIEU THU O XI NGAY TRONG LONG DAT

Dé& nghién cu qua trinh tiéu thu 6 xi trong long dat, cac tac
gia H. Reissig, A. Gnauck va M. Schwan ciing & Trudng Pai hoc ky
thuat Dresden da tién hanh thi nghiém bang cach dua nudc bao
hoa 6 xi bang khéng khi hodc bao hoa 6 xi bang khong khi nén
vao trong 6ng loc (da moé ta & muc 2).

No6ng d6 6 xi trong nudc thu dugc & khi trai la Cr = 9 mg.l Oz
va nong dé 6 xi trong nudc trong trudng hop dung khi nén la Cr
=37 mg.l Oa.. Két qua thi nghiém cho ca hai trudng hgp duoc
thé hién trén d6 thi hinh 2 va 3.

Ngoai ra, cac tac gid con dua ra md hinh hoéa todn hoc cac
qua trinh tiéu thu 6 xi tu nhién theo hai phuong phéap Thong ké
va Phan tich.

Dua vao két qua thu dugc & ca phuong phap thi nghiém va moé
hinh toan hoc, cac tac gia cho rang, khi nudc bao hoa 6 xi chdy qua
tang chita nudc c6 Fe?, cing véi sy 6 xi hda Fe* con ¢é su phan
huy sinh hoa céc chat hitu co da tich tu lai trong tang chira nudc. Su
0 xi hoa Fe**gan két & chat ran bang trao déi ion, cling nhu su 6 xi
hoa hop chat sat (Il) khé tan (cac hgp chat sunfit) bang 6 xi hoa tan
trong nudc la phan tng khéong déng thé [3].
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ISSN 2734-9888 | 4.2022 XAY1DUNG |103



NGHIEN CUOU KHDA HOC

&m
Chiu
Ca

by o0

Nong d6 6 xi

Hinh 3- Su bién d6i ndng d6 6 xi doc theo éng loc ddi véi nudc chifa 6 xi thu duac
bdng céch bom khi nén [3]

Téc d6 phan ung di thé nay phu thudc vao qud trinh van
chuyén 6 xi. Phan (ing 6 xi hda chi xdy ra & bé mat tiép xtc gilia cac
pha khi cac chat tham gia phan Ung tiép xic nhau qua qua trinh
chuyén chat. Trong d6, su phan hdy sinh héa cac hgp chat hiu co
tich tu trong tang chifa nudc xay ra sau va con kéo dai mét thai gian
nita. Phan Ung 6 xi hda Fe?*xay ra trudc va phu thudc vao luc gan
két gilta ion Fe?*va khoang vat, c6 phan dé 6 xi hoa, cé phan kho 6
xi héa hon. Do vay, dé xac dinh t6c d6 6 xi hda xay ra trong long dat
khi dua nuéc bao hoa 6 xi vao, phai tinh dén nhiéu thanh phan
phan ting st dung 6 xi. Dua vao két qua thu dugc sau thi nghiém loc
déng hoc nghién ctiu qua trinh khr st trong long dat, cac tac gia da
xay dung dudng cong tiéu thu 6 xi trong dia tang chia nudc va
dugc mo ta trén hinh 4.

TU cac dudng cong nay, cac tac gid khéng dinh, trong dia tang
chtta nudc c6 chita cac thanh phan tiéu thu 6 xi véi téc do phan ting
khac nhau. Téc d6 phan ting 6 xi héa phu thudc déng thai vao ndng
d6 6 xi clia nudc va ham lugng clia cac thanh phan tiéu thu 6 xi
trong dia tang chita nudc. Thanh phan tham gia phan ing & pha ran
6 dinh vi tri, con 6 xi hda tan trong nudc van chuyén tu do.

4, Piéu kién iing dung vao san xuat & Diic

Buc la moét trong nhitng nudc sém dua phuong phap kha
st mai vao thuc té€ san xuéat. 0 Duc, ngudi ta xay dung quy
pham riéng cho viéc lap dat thiét bi, van hanh va quan ly véi cac
quy trinh cu thé nhu sau :

- Phuong phap kh st trong long dat chi ap dung & cac giéng
¢6 dia tang chira nudc lién tuc, khéng co hién tugng giéng phun.

- Nudc sau xt ly dat tiéu chudn nudc an udng sinh hoat déi véi
giéng c6 ham lugng sdt < 15 mg/l, pH = 6, khéng bi nhiém ban bai
nudc thai sinh hoat va cong nghiép.

gl

Néng
di 0
ol

———

0 B0 200 300 400 500 L]

Thai gian phan ung (h)
Hinh 4- D0 thi tiéu thu 6 xi véi chdt nén 6 Fe?* dugc khi [4]
a. Phuong én dung 6 xi ctia khéng khi Cr =9 mg.l 02
b. Phuong an bom khinén Cr =37 mg.l Oz
- Déi véi giéng c6 ham lugng sat I6n (= 35 mg/l), ngudi ta ding
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phuong phap khir sét dudi dat nhu la giai doan xut ly so bé.

- Phuong phap khir sat trong long d4t c6 thé ap dung cho tram
XU ly thiét ké mai hodc thiét ké cai tao.

- Khéng gian quanh giéng yéu cau dugc cach ly va bao vé toi
thiéu la 20 m.

- Khi ham lugng sét < 10 mg/I dung 6 xi ctia khong khi; khi ham
lugng sét 10 < Fe?* < 30 mg/l dung bam khi nén; 30 < Fe?* < 75 mg/I
dung 6 xi ky thudt (dudi dang héa long).

- Gidi phap dua nudc bao hoa 6 xi vao giéng cling phu thudc
vao ham lugng sat. Khi ham lugng sat Fe?* < 15 mg/I dua nudc bao
hoa 6 xi xuéng & giéng khai thac (goi la thdm thau trong). Khi Fe*
I6n han 15 mg/l dua nudc bao hoa 6 xi xudng bang cac giéng vé
tinh (goi la thdm thau ngoai) [4].

5.KET LUAN

Qua mot thai gian nghién cliu va dp dung vao san xuat, cac nha
chuyén mén da téng két va danh gia vé phuong phap khir sat clia
nudc ngam ngay trong long dat béng cac uu nhugc diém nhu sau:

a. Uu diém:

- Tiét kiém chi phi dau tu, nang lugng va téng kinh phi quan ly
van hanh.

- Gidm o ban dién tich dat xay dung cac cong trinh trén mat dat.

- Céng nghé khr st don gian.

- Tuéi tho lam viéc cla giéng tang do loai bd dugc qua trinh
déng bam can sét vao trong 6ng giéng.

- Tiét kiém lugng nudc dung cho ban than tram x ly.

- C6 thé hoan toan tu dong héa trong khau van hanh.

b. Nhugc diém:

- Chi phi cho nghién ctiu khao sét ban dau cao.

- Giai doan van hanh thir can c6 sy giam sat chuyén mon cao va
chat ché.

- Pé bao vé viing phan (ing, trong pham vi ban kinh 20 m khéng
dugc cho khoan cac mai khoan méi.

- Viéc kiém tra khéng gian phan (ing chi c6 thé théng qua viéc
khoan thém cdc 6ng quan sat.

- DGi véi giéng c6 ham lugng sat qua cao (I6n hon 35 mg/l) qua
trinh khit st trong ldng dat chua mang lai hiéu qua triét dé.

- Dia tang chuia nudc 1a 1&p cat, cudi, séi phai lién tuc, khdng co
hién tugng giéng phun.

Qua thuc té khai thac & Duc, nhiéu nha chuyén mén cho rang,
phuong phap khir sét clia nudc ngdm ngay trong long dat hoan toan
6 thé dua vao san xuat cé hiéu qua. Chinh vi vay, phuong phép khir
sat clia nudc ngdm ngay trong long dat da nhanh chong dugc dua
Va0 san xuat & nudc Puc va da dem lai hiéu qua kinh té cao.
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