Nghién ctru khoa hoc cong nghé
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1. PAT VAN PE

Nudc 1a mot yéu té quan trong khong thé thiéu ddi véi cude séng hang ngay.
Bién ddi khi hau dan dén xuét hién nhiéu hién tuong thién nhién cyc doan nhu bao,
1d lut ddn dén thiéu nuoc sach dé an uéng, sinh hoat. Hién nay, cong tac ciru trg
nhan dan ving lii cha yéu 1 van chuyén nudc sach dong chai dén tan nguoi dan.
Trong diéu kién mua bao, nuéc ngap dién rong, sd lugng nudc sach ciru trg 16n...
nén cong tac van chuyén nudc sach dén tay nguoi dan gap nhiéu kho khin. Do dé
can phai nghién ctru ra mdt loai vat liéu xu ly nudc dé xu 1y chinh nudc 1t hoac
song, ho... thanh nudc udng dugc. Vién xir Iy nudc phai dap tng duge mot s tiéu
chi co ban nhu: tac dung tdt, nho gon, thuan tién, dé str dung, gid thanh thép...

Bai bao nay cong bd vé vién xur ly nu6e gdm cac thanh phén chét keo ty, chét
diéu chinh pH, chit tao bong keo so cap, chat tao bong keo thir cap, chét khtr trung,
chat tich tu cac hop phan va chat trao ddi ion kim loai nang, thudc bao vé thuc vat.
N6 dugc dung dé xir 1y nudc trong cac tinh hudng khan cap nhu 1ii lut, hanh quéan da
ngoai dai ngay thiéu nudc sach dé udng.

2. THUC NGHIEM
2.1. Vat liéu nghién ctru

Nhom sulfat (Alx(SO4);.18H,0) cua Viét Nam. Natri bicacbonat (NaHCOs3)
ctia Trung Quéc. Cacboxylmethyl cellulose SUNROSE B2B (CMC) ciia Nhat Ban.
Cation polyacrylamide ARONFLOC C-525H (PAA) cua Nhat Ban. Natri
dicloisocyanurat Purex Stabilized Clorine (NaDCC) cua Australia. Zeolit NITTO
ctia Nhat Ban. Cellulose vi tinh thé M101D (MCC) ctia Pai Loan.

2.2. So ché nguyén li¢u

Al (SO4);3.18H,0 duoc séy & 150°C trong 4 gio, thu dugc Alz(SO4)3.xH2~O
(ham lugng Al,(SOq)3 dat’ 80%). PAA dugc tam 1én zeolit voi ham lugqg 5%, hon
hop PAA + zeolit dugc say ¢ 120°C trong 5 gio. CMC va MCC duoc say ¢ 110°C
trong 3 gio.

2.3. X4y dung thanh phan vién xir Iy nuwéc

2.3.1. Ham lwong chit keo tu Al,(SO.,)s;.xH,O thich hop

Lay 4 cbc 2000 ml sach, cho vao mdi céc 1000 ml méu nude nghién ctru co6 do
duc 206 NTU, pH = 7.8; lip 4 may khudy, khudy voi tbc d6 1000 vong/phut. Cho
tung luong Alz(SO4)3 xH,0O khac nhau 105, 120, 135, 150 mg Vao 4 coc nudc. Khuay
trong 2 phut véi toc do nhu trén, tiép dén khudy cham 3 phut véi téc do 300 vong/phit.
Dung khu?iy, sau 10 phut tién hanh xac dinh do duc cua cac miu nudce theo tiéu chuin
EPA.180.01 [1].
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2.3.2. Ham lwong chit diéu chinh pH, NaHCO; thich hop
Chuén bi mau nudc thi nghiém nhu muc 2.3.1.

Thém tung lugng NaHCOs3 khac nhau: 100, 125, 150, 175 mg vao 4 coe nude.
Sau d6 thém lugng Aly(SO4)3.xH,0 thich hop & muc 2.3.1 va tién hanh thi nghiém
tuong tu nhu muc 2.3.1.

2.3.3. Ham lwong chit tao bong keo so cap CMC thich hop
Chuén bi mau nudc thi nghiém nhu muc 2.3.1.

B sung lugng Al (SO4);.xH,0O va NaHCOj; thich hop ¢ muc 2.3.1 va 2.3.2.
Sau d6 thém tung lugng CMC khéc nhau: 40, 60, 80, 100 mg vao 4 coc nudc va tien
hanh thi nghiém tuong tu nhu muc 2.3.1.

2.3.4. Ham lwong chit trao déi ion kim loai ning, xi Iy thudc béo vé thuc vit
(zeolit) va chat tao bong keo thir cap (PAA) thich hop
Chuén bi mau nudc thi nghi¢m nhu muc 2.3.1.

B6 sung luong Aly(SO4)3;.xH,0; NaHCO3; va CMC thich hop da xac dinh &
muc 2.3.1, 2.3.2 va 2.3.3. Sau d6 thém ting lugng hdn hop zeolit + PAA khac nhau
(dugc chuan bi theo muc 2.2): 100, 130, 160, 190 mg vio 4 cdc nudc va tién hanh thi
nghi¢ém tuong ty nhu myc 2.3.1.

2.3.5. Ham lwong chit tich tu cdc hop phan MCC thich hgp
Chuén bi mau nudc thi nghi¢m nhu muc 2.3.1.

B sung luong Al (SO4);.xH,O, NaHCO;3;, CMC, zeolit + PAA thich hop ¢
tr{an. Sau d6 thém tung lugng MCC khac nhau: 40, 50, 60, 70 mg vao 4 cdc nudc va
tién hanh thi nghiém tuong ty nhu muc 2.3.1.

3. KET QUA NGHIEN CUU VA BAN LUAN
3.1. Két qua nghién ciru xay dyng thanh phan don vién xi Iy nwéc
3.1.1. Két qua ham lwong chit keo tu Aly(SO4)3.xH,0 thich hop

‘ Két qua anh hudng cua ham luong Aly(SO4);.xH,O dén do duc cua nude duge
thé hién trong bang 1.

Bang 1. Anh hudng cua ham luong Al(SO,);.xH,O dén d6 duc ciia nudce

STT 1 2 3 4 5
AL(SO4);.xH,0 (mg) | 0 105 120 135 150
P duc sau xir Iy 206 | 100 82 48 61
(NTU)

Tir két qua trén nhén thiy, khi ham luong A" nho s& khong du hinh thanh
bong hydroxit dé két dinh cac hat keo dat. Khi ham lwong AI’" 16n, mubi nhom bi
thuy phan tao moi truong axit, can tré sy hinh thanh béng hydroxyt AI(OH); két
dinh cac hat keo dat. Ham luong Al,(SO4);.xH,O thich hop 1a 135 mg.
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3.1.2. Két qua ham lwong chit diéu chinh pH, NaHCOj3 thich hop

Két qua anh hudng cua chit didu chinh pH, NaHCO; dén do duc cua nudc
duoc the hién trong bang 2.

Bang 2. Anh huong ciia ham lugng NaHCO; dén d6 duc cua nudc

STT 1 2 3 4 5
NaHCO; (mg) 0 50 100 150 200
D0 duc sau xirly (NTU) | 48 40 32 26 25

Két qua bang 2 cho thdy, khi ting ham luong NaHC03 do duc cua nude giam,
diéu nay c6 thé dugc giai thich: NaHCOj; trung hoa ion H' cua phan ung thuy phan
tao thanh cac bong Al(OH)s, thuc day sy hinh thanh céc bong hydroxyt két dinh cac
hat keo dat ling xudng. Ham luwong NaHCOj5 thich hop 1a 150 mg.

3.1.3. Két qua ham lwong chit tao bong keo so cap CMC thich hgp

Két qua anh huéng cua ham luong chét tao bong keo so cip CMC dén do duc
cua nudc dugce trinh bay trong bang 3.

Bang 3. Anh huong cua ham lugng CMC dén d6 duc cua nudc

STT 1 2 3 4 5
CMC (mg) 0 40 60 80 100
Do duc sau xir ly (NTU) 26 18 12 13 11

- Qua bang két qua nhan thdy, khi tang ndéng do CMC do duc cua nudc giam,
diéu nay dugc giai thich: CMC la chat tao bong keo so cap, lién két voi bong
hydroxyt tao thanh cdc bong keo 16n hon, dé ling hon. Ham lugng CMC thich hop
la 60 mg.

3.1.4. Két qua ham lwong zeolit + PAA thich hop
Két qua anh huong cua ham lugng zeolit + PAA dén d6 duc cua nude duoc
trinh bay trong bang 4.

Bang 4. Anh hudng cua ham lugng zeolit + PAA dén d6 duc caa nudc

STT 1 2 3 4 5
Zeolit + PAA (mg) 0 100 130 160 190
Do duc sau xir ly (NTU) 12 8 5 3,5 3

Két qua nhan thay, khi tang lugng zeolit + PAA d6 dyc cua nudc giam, dleu
nay dugc giai thich: PAA 1a chit tao bong thir cap, két hop voi chat tao bong so cap
CMC lam tang kich thudc ciia bong keo, dan dén sy sa ling dé& dang hon, nuéc sau
xu 1y trong hon. Ham luong zeolit + PAA thich hop 1a 160 mg.
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3.1.5. Két qua ham lwong cellulose vi tinh thé MCC thich hop

Két qua anh hudng ciia ham lugng cellulose vi tinh thé MCC dén d6 duc cua
nudc dugce trinh bay trong bang 5.

Bang 5. Anh hudng cua ham lwong MCC dén d6 duc cua nude

STT 1 2 3 ! >
MCC (mg) 0 40 50 60 70
DP§ duc sau xir ly 3,5 2.3 1.9 1,8 1,8
(NTU)

MCC c6 tac dung gin két cac bong keo thong qua cac nhom hydroxy, lam
tang kich thudc bong keo, thiic ddy nhanh qua trinh sa ling. Ham luong cellulose vi
tinh thé MCC thich hop 1a 50 mg.

3.2. Két qua ché tao vién xir Iy nwéc

Trén co sé két qua xay dung thanh phan don vién xir Iy nudc & bang 6, viéc
ché tao vién xur 1y nudc duoc thuc hién theo quy trinh dudi dy:

- Can 675 g Alx(S0O4);3.xH,0, 750 g NaHCO3, 300 g CMC, 250 g MCC, 800 g
hdn hop zeolit + PAA va 75 g NaDCC trén can c6 do chinh xac 102 g. Cho 14n luot
céc thanh phan vao may tron nguyén ligu, tron déu trong 1 giod. Hon hop bot sau khi
tron dugc dua vao may ép vién c6 duong kinh khudén: 10 mm; chiéu cao khuén:
6 mm; luc ép: 10 kN/em?.

- Khéi lwong mdi vién xir Iy nudc nhan dugc khoang 570 + 590 mg, dung xur
1y cho 1 lit nude.

Bing 6. Thanh phan ctia vién xir Iy nudc

Thanh phin Kh?rinl;)qng khl(:):li;’lqtlfgi I(I(I%,)
Alx(SO4)s. xH,0 135 23,68
NaHCO; 150 26,31
CMC 60 10,52
MCC 50 8,77
Zeolit + PAA 160 28,07
NaDCC 15 2,65
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3.3. Panh gia kha ning xir Iy mét s chi tiéu quan trong caia vién xir Iy nwéc
3.3.1. Kha nang xwr ly dp duc
Kha ning xtr Iy d6 duc cua vién xtr Iy nudc duge thé hién & bang 7.

Bang 7. Kha nang xtr 1y d6 duc cta vién xt 1y nudc

STT 1 2 3 4
P duc ban diu (NTU) 300 250 150 100
P§ duc sau khi xir Iy (NTU) 4,2 1,7 1,8 1,6

P§ duc theo QCVN 01-2009-BYT (NTU) <2

Két qua bang 7 cho thiy, v&i cic mau nudc ban dau co do duc nhé hon hoidc
bang 250 NTU, vién xir Iy nudce co thé xir Iy d6 duc cua nude dat theo quy chuin
QCVN 01-2009-BYT [2].

3.3.2. Khad ndang xw ly ion kim logi ndng Pb**

Kha ning xir 1y ion kim loai ning Pb>* ctia vién xtr 1y nude dugc thé hién & bang 8,
xéac dinh Pb*" theo [3].

Y . o W o1, . . .o + N - ’
Bang 8. Kha ning xir 1y ion kim loai ning Pb*" ctia vién xir Iy nudc

STT 1 2 3 4 5

Ham lugng Pb** ban diu (pg/l) 20 | 40 | 80 | 160 | 320

Ham lwong Pb* sau khixiely (ng/l) | <5 | <5 | <5 | <5 | <5

Ham lrgng Pb** theo QCVN 01-

<10
2009-BYT (pg/l)

Tir két qua trén, nhan thiy voi cac mau nude ban ddu chira ham lwong Pb*" nho
hon hoic bang 320 pg/l, vuot ngudng cho phép theo QCVN 01 - 2009 - BYT 32 lan,
vién xir Iy nude ¢ thé xtr 1y dat vé& ham luong Pb>". Kha ning loai bé ion kim loai
ning Pb>" cua vién xtr 1y nude 13 boi zeolit ¢o tac dung trao ddi ion kim loai ning.
Ngoai ra, chinh bong keo tu tao thanh cling 1a mot vat li¢u h?ip phu ion kim loai.

3.3.3. Kha ndng xir ly thuéc bdo vé thwce vit atrazin

Kha nang xur Iy thude bao vé thuc vat atrazin cua vién xir 1y nude dugce thé hién
0 bang 9, xéc dinh atrazin theo [4].
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Bang 9. Kha nang x1r 1y thuoc bao vé thyuc vat atrazin ctia vién xu ly nudc

STT 1 2 3 4 5
Ham lwgng atrazin (ng/l) 4 8 12 16 20

Ham luwgng atrazin sau khi xir ly (pg/l) 1,3 1,6 L8 | 2,9 | 4,1

Ham lugng atrazin theo QCVN 01-2009-
BYT (ng/l)

<2

Tir két qua trén, nhan thdy vién xtr Iy nudc co thé xir 1y ham luong atrazin
trong nudc vuot ngudng cho phép theo QCVN 01 - 2009 - BYT 6 1an. Kha ning xir
ly atrazin cta vién xt 1y nuéce co thé 1a do zeolit va cac hat bong keo tao ra da hip
phu atrazin lang xubng, lam giam ndng d¢ cua atrazin trong nudc.

3.4. Khi ning xir Iy nuwée song Hong va hd Ty ciia vién xir Iy nwéc
3.4.1. Xir Iy nuwéc song Hong
Kha nang xtr Iy nuée song Hong cia vién xtr Iy nude duge thé hién ¢ bang 10.

Bang 10. Két qua phan tich mau nude séng Hong trude va sau xir 1y

Két qua
STT |Tén chi tieu| Pon vi do | Phwong phap thi (22()%;7.1;3'11“ Truwée | Sau xir
xir Iy Iy
1 [P duc NTU EPA.180.01 <2 72,88 | KPH
2 [Mau séc PtCo | TCVN6185:2015 | <15 3728 | KPH
3 |pH - TCVN 6492:2011 | 6,5-8,5 | 7,0 7,0
4 [Muivi ; TCVN 2653:1978 | Khongmui |y p| Khong
la mui la
TCVN 6225-
5 |[Clodu mg/I 1:2012 0,3-0,5 KPH 0.4
6 |Lam lwong | o1 | TCVN6193:1996 | <001 | KPH | KPH
7 |[Hamluong | US EPA 525.2 <2 KPH | KPH
atrazin
8 |Coliforms |[MPN/100 ml TCVII\I931687'2: 0 |24x10°| o
9 |E.coli MPN/100 ml TCVII\I931687'2: 0 1,5%10%| 0

KPH: khong phat hién.
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Bang két qua cho thiy, bon chi tiéu ctia nudc song Hong trude xtr Iy khong dat
theo QCVN 01: 2009-BYT gém: dd duc, mau sdc, mui vi, vi khuan. Sau khi xu ly
bang vién xir Iy nudc tat ca cac chi tiéu di dat theo quy chuan hién hanh. Vién xtr 1y
nude co thé dung dé xir Iy nudc song Hong thanh nuédc udng.

3.4.2. Xir Iy nwéc héo Tay

Kha nang xtr Iy nude hd Tay cua vién xir 1y nude dugc thé hién ¢ bang 11.

Bang 11. Két qua phan tich mau nude hd Tay trudce va sau xt 1y

Két qua
Tén chi . . . | QCVN 01:
STT ticu Don vi do | Phwong phap thw 2009-BYT | Truée | Sau xir
xiely | 1y
1 [Po duc NTU EPA.180.01 <2 30,93 | KPH
2 [Mau séc PtCo | TCVN 6185:2015 | <15 | 34,74 | 1,24
3 |pH ; TCVN 6492:2011 | 6,5-8,5 | 85 | 7,0
4 |Muivi _ TCVN 2653:1978 |<hongmui |y .y o | Khong
la mui la
TCVN 6225-
5 |Clodu mg/1 1:2012 0,3-0,5 KPH 0,4
6 [ham lwong | ol | TCVN6193:1996 | <001 | KPH | KPH
7 [(Hamluong ) US EPA 5252 <2 KPH | KPH
atrazin
8 |Coliforms [MPN/100 ml TCVII\I921687-2: 0 1,1x 10° 0
9 [E.coli MPN/100 ml TCVII\I931687'2: 0 2,1x10*| 0

Béng két qua cho thiy, bon chi tiéu ciia nude hd Tay trude xiur 1y khong dat
theo QCVN 01:2009-BYT gém: d6 duc, mau sic, mui vi, vi khudn. Sau khi xu ly
bang vién xur 1y nudc tit ca cac chi tiéu da dat theo quy chudn hién hanh. Vién xur 1y
nuée cé thé diung dé xur Iy nudc hd Tay thanh nudc udng.

4. KET LUAN

Pi ché tao dugc vién xir Iy nude dung trong tinh hudng khan cap. Mdi vién co
khéi lwong 570+590 mg, dung dé xur 1y cho 1 lit nudc 1ii, song, hd. Nudc sau khi xir
ly bang vién xur 1y nudc c6 mot s chi tiéu quan trong dat theo QCVN 01-2009-BYT.
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SUMMARY
RESEARCH MANUFACTURING WATER TREATMENT TABLETS
IN EMERGENCY

In this study, a tablet for emergency water treatment was fabricated, with
components: coagulant-precipitant (aluminum sulfate), pH regulator (sodium
bicarbonat), primary colloidal flocculant (carboxylmethyl cellulose), secondary
colloidal  flocculant  (cationic  polyacrylamide), agglomeration  matrix
(microcrystalline cellulose), adsorbent of heavy metal ions and pesticide content
(zeolite), disinfectant-sanitizer (sodium dichlorisocyanurate), each tablet weighs
about 570 - 590 mg, treating for 1 liter of river or lake water. Water after treatment
meets National technical regulation on drinking water quality - QCVN
01:2009/BYT, which is issued by Ministry of Public Health, Vietnam.

Keywords: Water purification tablet, pH, heavy metal ions, pesticide content,
vién xu ly nuwoc, ion kim logi nang, thuée bao vé thuc vit.
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