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Trudng dai hoc ki thuat Dresden (Ptic) da nghién cttu qua trinh khit st ctia néc ngm ngay trong long
d4t trén mo hinh thi nghiém. Thi nghiém da dugc nghién ctu theo hai qué trinh: khit sit va tiéu thu 6 xi
ngay trong long d4t. Qua thoi gian nghién citu va ap dung thit nghiém vao thuc té san suét dat két qua tot,
céc nha chuyén mén di tong két va danh gia vé phvong phéap khit sit m&i va dé xult 4p dung vao thuc té.
Chinh vi vy, phuong phap khtt sit cia niéc ngdm ngay trong long dat da nhanh chéng duge dua vao san
xuét & Pic va di dem lai hiéu qua kinh té cao. Day 1a bai hoc kinh nghiém ctia nwéc ngoai rat bd ich cho

nganh nudc cta Viét Nam.

ABSTRACT

Supply water treatment
Groundwater treatment
Iron removal

Groundwater

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.

1. Dit vin dé&

Trong nudc ngdm thudng chita nhidu sit, dé sit dung cho cac
muc dich #n ubng, sinh hoat va san xuft thi can phai tién hanh khi
sit dén giéi han cho phép. Hién nay & Viét Nam ciing nhu cic nudc
trén thé giéi dang st dung nhidu phwong phap khac nhau dé khi sit.
C6 thé nhém céc phirong phap khit sit thanh ba nhém nhu sau: khit
sit bing phwong phéap 1am thoéng (ca 1am thoang tu nhién va cudng
btic...), khit sit bing cic phuong phap diing héa chit (nhu ding cac
chét 6 xi héa manh, diing véi...), khit sit bing cic phwong phap khac
(nhv trao dbi ion, dién phan, vi sinh vét...). Tuy nhién, tht ca cac
phuong phéap nay déu sit dung cong nghé xi ly sit trong cdc cong
trinh sau khi d3 bom nuéc tir giéng 1én.

Khéc véi tt ca cac phuong phap khit sit hién c6, phwong phap
khtt st ctia ndc ngim ngay trong long dit c6 cong nghé khit sit dién
ra hoan toan trong long dét, ngay trong dia ting khai thic nuéec.
Phuong phap khit sit nay da duge nhidu nude trén thé gi¢i nghién
cttu va 4p dung ti¥ nhitng nim 1980. C6 thé néi cic nude Bic Au 1a
céc nudce di diu trong linh vic nay. Ngay tif dau, phwong phap nay
da duge cac nha chuyén mén quan tdm vi nhitng wu diém ndi troi cua
phuong phap. Sau d6, phuong phéap khit sit ngay trong long dit lan
sang cic nudc Tay Au, réi Péng Au. bic biét hai nudc Piic va Nga la
hai nuée sém dp dung phuong phap khit sit méi vao thue té san xuét

va da mang lai hiéu qua kinh té cao [1].
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Nhan ngay 15/06/2022, sita xong ngay 30/07/2022, chip nhan dang 10/01/2023
Link DOI: https://doi.org/10.54772/jomc.01.2023.436

& Dic, tridong dai hoc ki thuat Dresden da l4p mé hinh thi
nghiém loc déng hoc dé nghién citu qué trinh khit st va viéc tiéu thu
6 xi ctia nwéc ngdm ngay trong long dét tai quy mé phong thi nghiém.

Pay la mot cong trinh nghién cu khoa hoc c6 gié tri [2].

2. Noi dung
2.1. Thi nghiém loc déng hoc nghién citu qud trinh khit sdt trong
long ddt

Viéc nghién cfu qua trinh kht st trong long dit dugc thuc
hién trén mo6 hinh thi nghiém tai truong dai hoc ky thuat Dresden [2].
& day, cac tac gia: H.Reissig, R.Fischer va R.Reimann di ding mot
bng dai 30 cm, trong d6 c6 dung 890 gam cat (goi 1a viing 6 xi héa) va
tién hanh thi nghiém theo 5 buéc sau:
+ Budc 1: Nap céc ion Ca?* cho viing 6 xi hba
+ Budc 2: Pua nude c6 chita Fe** vao éng 6 xi héa (¢ day Fe?*
dugce didu ché trong phong thi nghiém).
+ Buwéc 3: Bra nude c6 chita 6 xi vao éng 6 xi héa dé tién hanh qua
trinh 6 xi héa Fe?* thanh Fe®* két tta sau khi dwgc thiiy phan Fe3*.
+ Budc 4: Nap tiép Ca* cho 6ng 6 xi héa 1an 2.
+ Budc 5: Phan tich ham lugng Fe®* va Fe2* con lai trong 6ng 6 xi héa.
Ham lwong cac chét dwa vao va két qua thu dugce sau mdi bude
thi nghiém dugc thé hién trén Hinh 1.
C#n cit vao dién bién qué trinh thi nghiém va két qua thu dugc

sau khi phéan tich viing 6 xi héa, céc tc gia cho rang, viéc cac ion Fe**
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ddy céc ion Ca®* ra khoi khodng vat dé thay thé vi tri ctia chiing khi
duwa nude c6 chita Fe?* vao éng 6 xi héa & budc 2 clia thi nghiém 1a
qué trinh trao ddi ion v&i khoang vat. Sit Fe** dwa vio viing 6 xi hoéa
duwge phan b va trao dbi & viing chit rén twong ddi déu. Liwong Fe
duge hip thu khong vieot qué dung lwong trao ddi ion ctia chit rin.

Céc tac gia con cho ring, vi trong thuc té ludn ¢6 céc ion canh
tranh, nén thudng lwgng ion Fe?* dwgc trao déi thAp hon dung lwong
trao dbi ion ctia chit rin. Nuédc da lam gidu 6 xi dwa vao ving 6 xi
héa, chay qua céc 15 rbng cta 16p dit chita nude. O d6 sit Fe?* da
hép thu trén khoang vit dugc 6 xi héa. Lugng 6 xi dugce chuyén héa

phu thudc vao téc d6 ctia dong chay dé dwa 6 xi dén cho céc ion Fe*
da hép thu trén khoang vét va téc d6 6 xi héa phu thude vao sy ¢
mit ctia cic Fe(OH); da két ttia nhw mot chét xdc téc.

Hiéu qua khit s§t phu thudc vao thé tich 16p dit c6 nuwde bio
hoa 6 xi di qua. Do vay, cAn phai bao dam ché d6 1am viéc khit sit
duwéi dit sao cho ting chita nwéc quanh giéng khai thac 1a lién tuc,
khong bi diit quang va cé nuéc bao hoa 6 xi di qua. H. Reissig cho
ring, ding phwong phép khit sit ctia néc ngdm ngay trong long dit
dbi v6i cac giéng c6 ham lwong sit cang cao, cang vAp phai khé khin
vé kinh té va ky thuat.

Daura Ham luong 1326 119.1 mg Fe* A pH=65
Cation mg Ca* 21,9 mg Fe*
pH=65
Hap thu
h,o as ke:t 163.8 2072 66,2 101,5 436
tia & vung mg Ca* mg Fe* mg Fe mg Ca* mg Fe3*
4 xi hoa Tfmg va
cong 20,0
mg Fe*
Dau vao Ca» Fe* nuwdc chira Ca*
A A 6 xi hoa tan pH=69
pH=68
Buéc thi nghiém 1 2 3 4 5
PN X A . 2 a .
Nhiém vu Nap Ca®* | Thay thé Ca®* | O xi héa | Nap Ca®* | Phén tich HL
Thi nghiém Lan 1 Bang Fe** Fe?* Lan 2 Fe?* va Fe®*

Hinh 1. So' d6 c4n bing vat chit & 5 budc thi nghiém loc d6ng hoc nghién cttu qua trinh khit sit ngay trong long dat [2].

H. Reissig gia thiét ring, néu 100 % lwong 6 xi dua vao giéng
d8u duge tham gia vao phan @ng 6 xi héa Fe?* va & didu kién phan
bb 1y twong, néu ndng dé 6 xi trong nude bio hoa 6 xi duwa vao giéng
12 10 mg/1 O, chiém 10 % thi lwvong nuée ding dé bio hoa 6 xi duwa
vao giéng chiém 10 % tdng luwgng nuéc khai thac khi ham lwgng sit
clia ndc ngdm khong vugt qua 7 mg/l va chiém 50 % téng lwong
nuée khai thac khi ham lugng sit ctia nide ngdm dat t&i 35 mg/l.
Nhitng gié tri I thuyét nay khong dat duge trong thuce té, vi khéng c6
st phan b 1y twéng clia nude bio hoa 6 xi, ma ciing khong c6 su
tham gia phan t@ng ctia 100 % 6 xi dwa vao giéng dé 6 xi héa Fe?*.
B&i vi mot phin 6 xi dwa vao giéng da bi tiéu hao do cdc qué trinh 6
xi héa khéac (nhu sy ho hip clia cac vi khuén khi ¢6 mit cdc chat hitu
co duge phan hiy). H. Reissig cho ring, hé sé hiéu dung st dung 6 xi
khi dwa nude bdo hoa 6 xi vio giéng dé 6 xi héa Fe?* phai duoce xac
dinh tryc tiép trén mdi cong trinh cu thé [2].

Pé tra 16i cau hoi: “Liéu & cac chu trinh l3p lai lién tuc ¢
lam gidm hoic ngin can dung lugng trao ddi ion clia khoang vét
b&i su tao thanh Fe(OH); két tua hay khong?”. H.Reissig khing
dinh: hoan toan c6 thé phu dinh cau hoi nay, vi dung lwong hép thu
cht yéu phu thude vao s trao dbi ion ctia nwée ngim, dia vao ciu

triic giita cac tinh thé ctia khoang vat. Tham chi, dung lwgng hip

thu con ting theo thoi gian vi Fe(OH), két tia ciing c6 kha ning
trao dbi ion [2]. Tuy nhién, cac tac gia ciing cho rfmg [2], vhn dé
nay cin giai thich thém bing thwc nghiém, vi Fe(OH); c6 tinh
ludng tinh, tuy thudc vao vi tri diém déng dién va do pH ctia ma n6
c6 thé 12 chit trao dbi Cation va Anion. Piém ding dién cta
Fe(OH), ludng tinh khéng phai 12 hing sb, tity thudce vao didu kién
tao thanh, d6 héa gia va ndng dd céc chit dién phan ma né c6 gia
tri khac nhau. D6i v&i Fe(OH), gi4 tri ndy cua diém ding dién ¢
thé 13 twong Gng véi pH = 4,5 — 8,5. Theo H.Reissig, R.Fischer,
trén diém nay Cation dugc hép thy, duéi diém nay la Anion [2].

2.2. Thi nghiém loc dong hoc nghién citu qud trinh tiéu thu oxi
ngay trong long ddt

Pé nghién cttu qua trinh tiéu thu 6 xi trong long dt, céc tic
gia H. Reissig, A. Gnauck va M. Schwan ciing ¢ trvong dai hoc k§y
thuét Dresden d tién hanh thi nghiém bing cich dwa nuéc bio hoa
6 xi bang khéng khi hoic bdo hoa 6 xi bing khong khi nén viao
trong 6ng loc (da m6 ta & muc 2).

Nong dd 6 xi trong nuée thu dugce & khi troi 1a Cr = 9 mg.l
0, va ndng d6 6 xi trong nudc trong triudng hop ding khi nén 1a Cr

JOMC | 60



Tap chi Vét liéu & Xdy dung Tdp 13 S6 01 ndm 2023

= 37 mg.l 0,. Két qua thi nghiém cho ca hai trudng hop duge thé
hién trén dd thi Hinh 2 va 3.

Ngoai ra, cic tdc gia con duwa ra md hinh héa toan hoc cac
qué trinh tiéu thu 6 xi ty nhién theo hai phwong phap Théng ké va
Phan tich.

Dua vao két qua thu duge & ca phiuong phép thi nghiém va
m6 hinh toén hoc, cic tac gia cho ring, khi nuéc bio hoa 6 xi chay
qua ting chita nudc c6 Fe?*, cling v6i sy 6 xi héa Fe?* con cb su
phan hity sinh héa cdc chit hitu co da tich tu lai trong ting chiia
nude. Sy 6 xi héa Fe** gin két & chét rin bing trao d6i ion, cling
nhu sy 6 xi héa hop chit st (II) kho tan (cdc hop chét sunfit) bing
6 xi hoa tan trong nude 1 phan tng khong ddng thé [3].

Téc @ phan tng di thé nay phu thudc vio qua trinh van
chuyén 6 xi. Phan ng 6 xi héa chi xay ra & bé& miit tiép xic gita
cdc pha khi cac chit tham gia phan @ng tiép xic nhau qua qua

trinh chuyén chét. Trong d6, su phan huy sinh héa cic hop chit
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k] Néng do 6 xi
0 2 4 6 8 910 mg/l

Hinh 2. Sy bién d6i néng d0 6 xi doc theo 6ng loc dbi v6i nuwée chita

0 xi thu dugce & khong khi [3].
2.3. Piéu kién 1ng dung vdo sdn xudt & Pirc

Péc la moét trong nhitng nudc sém dua phuong phap khi
sit m6i vao thuyc té san xuét. G Ditc, ngudi ta xiy dung quy pham
riéng cho viéc 14p dit thiét bi, van hanh va quan 1y véi cac quy
trinh cu thé nhv sau :

- Phuong phap khtt sét trong long dét chi 4p dung & cac giéng c6
dia tAng chtta nudc lién tuc, khéng c6 hién twong giéng phun.

- Nudc sau xi? 1y dat tiéu chudn niée an udng sinh hoat déi véi
giéng c6 ham lwong sit < 15 mg/l, pH = 6, khong bi nhiém bin
b&i nude thai sinh hoat va cong nghiép.

mg/l
Z 4 b
3
o
o 30
ko
S 2
= 4 Thoi gian phan @ng 6 xi
10 .
0 100 200 300 400 500 (h)

Hinh 4. D) thi tiéu thu 6 xi v6i chit nén ¢ Fe** dugc
kht [4].
a. Phuong an dung 6 xi cua khéng khi Cr = 9 mg.1 O,

hitu co tich tu trong ting chita nudc xay ra sau va con kéo dai mot
thoi gian nita. Phan @ng 6 xi héa Fe?* xay ra tride va phu thude
vao luc gin két giita ion Fe>* va khoang vit, c6 phan dé 6 xi hoa,
¢6 phén khé 6 xi héa hon. Do vay, dé xac dinh téc d6 6 xi héa xay
ra trong long dit khi dwa nudc bio hoa 6 xi vio, phai tinh dén
nhidu thanh phin phan ng st dung 6 xi. Dya vao két qua thu
dugc sau thi nghiém loc déng hoc nghién cttu qua trinh khit sit
trong long dét, cac tac gia da xdy dwng dudng cong tiéu thu 6 xi
trong dia ting chita nuwdc va dugc moé ta trén Hinh 4.

Tit cac dudng cong ndy, cic tic gia khing dinh, trong dia
tAng chita nuwdc ¢ chita cac thanh phin tiéu thu 6 xi v6i tbe do
phan @ng khac nhau. Téc d6 phan ting 6 xi héa phu thudc ddng
thoi vao ndng d6 6 xi clia nude va ham lwgng clia cac thanh phin
tiéu thu 6 xi trong dia ting chifa nwéc. Thanh phin tham gia phan
ng & pha rdn cb dinh vi tri, con 6 xi hoa tan trong nudc vin

chuyén tu do.

cm

20[ 3ug oed NYIYD

Nong d6 6 xi

>

5 10 15 20 25 30 3537 mgl

Hinh 3. Sy bién dbi néng d6 6 xi doc theo 6ng loc d6i v&i nude
chta 6 xi thu dugc béng ciach bom khi nén [3].

b. Phuong an bom khi nén Cr = 37 mg.1 O,

- Déi v6i giéng c6 ham luong sit 16n (= 35 mg/1), ngudi ta ding
phuong phap khit sit dwdi dat nhu 1a giai doan xit 1y so bb.

- Phuong phép khtt sit trong 1ong dit c6 thé ap dung cho tram
xt¢ 1y thiét ké mai hoic thiét ké cai tao.

- Khéng gian quanh giéng yéu ciu duoc cach ly va bao vé tbi
thidu 12 20 m.

- Khi ham lugng sit < 10 mg/1 diing 6 xi ctia khéng khi; khi ham
lwgng sit 10 < Fe?* < 30 mg/1 ding bom khi nén; 30 < Fe?* <
75 mg/1 dung 6 xi ky thuét (duéi dang héa 1ong).

- Giai phap dua nude bio hoa 6 xi vao giéng ciing phu thudc vio
ham Iwgng sit. Khi ham lugng sit Fe>* < 15 mg/1 dwa nude bio
hoa 6 xi xubng & giéng khai thic (goi 13 thim thiu trong). Khi
Fe?* 16n hon 15 mg/1 dua nuée bio hoa 6 xi xudng béng cac giéng
vé tinh (goi 1 tham thiu ngoai) [4].

3. Két luan
Qua mdt thoi gian nghién cttu va dp dung vao san xuit, cic nha

chuyén mén da tong két va dénh gia v& phuong phap khit st cia
nude ngAm ngay trong 1ong dAt bing cic wu nhuge diém nhu sau:
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Uu diém:

Tiét kiém chi phi ddu tw, ning lwong va tdng kinh phi quan Iy
van hanh.

Giam co ban dién tich d4t xay dwng cac cong trinh trén mit dét.
Céng nghé khit sit don gian.

Tudi tho 1am viéc cua giéng ting do loai bo dugc qué trinh
déng bam can sit vao trong 6ng giéng.

Tiét kiém Iwgng nude diing cho ban than tram xt 1y.

C6 thé hoan toan tu dong hoéa trong khau van hanh.

Nhuwoe diém:

Chi phi cho nghién cttu khao sat ban dau cao.

Giai doan van hanh thi cin c6 su giam sat chuyén mon cao va
chat ché.

Dé bao vé viing phan ¢ng, trong pham vi ban kinh 20 m khéng
duoc cho khoan céc mii khoan méi.

Viéc kiém tra khéng gian phan ng chi ¢6 thé théng qua viéc
khoan thém céc éng quan sat.

bbi v6i giéng c6 ham lwgng sit qua cao (16n hon 35 mg/1) qua
trinh khit sit trong long dét chua mang lai hiéu qua triét dé.
bia tAng chita nuwéc 1a 16p cat, cudi, soi phai lién tuc, khéng c6
hién tuong giéng phun.

Cin ¢t vao thie té khai thac & Pic, nhidu nha chuyén mén
cho rang, phiong phap khtt sit ctia nuée ngdm ngay trong long
d4t hoan toan c6 thé duwa vao san xut c6 hiéu qua. Chinh vi vay,
phuong phap khit sit ctia nuwdc ngdm ngay trong long dit da
nhanh chéng duoc dwa vao san xuit & nude Piic va di dem lai

hiéu qua kinh té cao.
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