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NGHIEN CUU KHA NANG THU SUONG
LAM NUOC SACH TU MOQT SO SQI TU NHIEN

Tran Hai Piang”, Dwong Hong Viét, Vii Thi Hong Hanh, Nguyén Thé Hung
Truong Pai hoc Nong Lam — DH Thadi Nguyén

TOM TAT
Tai cac vung nii cao phia Bic nudc ta luén co swong mu day déc bao phu quanh nam. Nuéc ta
cling c6 rt nhiéu loai soi tw nhién c6 kha ning hat 4m, giir nude tét nhu soi gai, soi day, soi dira,..
Viéc nghién ctru kha nang thu suwong lam nudc sach tir cac loai soi tu nhién cho dong bao dan th
mién nui 14 rat can thiét, khi ma luong nude sach & ving ndi ngdy cang can kiét. Két qua thu
nghiém thu swong trong phong thi nghiém tir si gai, soi day, soi dira cho thay trong ba loai, soi
gai c6 kha ning thu dugc nhiéu nude nhat 1a 238,6 mL/24h & nhiét d6 20°C, d6 4m tir 90 - 98%
v6i kich thude mét ludi 1,5x1,5 cm, dién tich ludi 1a 0,033 m?. Két qua phan tich chét lugng nude
thu duoc cho thiy nuéc thu swong trong phong thi nghiém sau mot ngay hoan toan co thé st dung
dugc cho nude sinh hoat theo QCVN 02:2009/BYT nhung khong thé sir dung dugc cho nude dn
udng theo QCVN 01:2009/BYT, nudc thu swong sau ba ngay va bay ngay chat lugng nude cd ham
luong coliform vugt quéa quy chuan cho phép khong st dung dugc cho nude sinh hoat.
Twr khéa: Moi truong; thu swong, nudc sach; soi tw nhién; soi gai; chat lwong nuoe.
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ABSTRACT

The Nouthern mountainous areas of Vietnam have been covered by thick fog-water all year round.
Vietnam also has many types of natural yarns that are capable of absorbing moisture, keeping
water such as hemp yarn, jute yarn, coconut yarn, etc. This research on ability of fog harvesting
into clean water from natural yarns is neccessary due to the limintaion of clearnind water for the
ethnic minority group. The results of laboratory fog harvesting from hemp yarn, jute yarn, coconut
yarn show that in three types, hemp yarns are capable of obtaining the most water is 238.6 mL/24h
at a temperature of 20°C, humidity from 90 - 98% with 1.5x1.5 cm mesh size, net area is 0.033 m?2.
The results of water quality analysis showed that the mist collection water in the laboratory after a
day is completely usable for domestic water according to QCVN 02:2009/BYT but cannot be used
for water Eating according to QCVN 01:2009/BYT, water collected in mist after three days and
seven days of water quality with coliform content exceeds the permitted standard and cannot be
used for drinking water.
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1. Gi6i thiéu

Tai cac khu vuc mién nti & Viét Nam dang
dbi dién véi tinh trang khan hiém ngudn nudc
sach trim trong. Trong bdi canh ngudn nudc
mat dang dan tré nén can kién con nguén
nudc ngam thi khong phai noi nao ciing co.
Dic biét tai cac khu vuc mién nui phia Bic thi
viéc tim duoc nguén nudc ngém 1a rat kho
khan. Ngoai ra, chit luong cia cac ngudn
nuée ciing khong dap tng duge nhu cau sinh
hoat hang ngay. Trong khi do6, tai cac vung
nii cao luén c6 mot lugng suong day dac
quanh nim, cho thiy kha ning thu suwong lam
nudc 1a rat 16n [1]-[5]. Nhung hién nay & Viét
Nam chua c¢6 nghién ciru ndo vé kha nang thu
swong 1am nudc sach phuc vu cho dong bao
dan toc ving cao. Vi vdy can tim ra phuong
phap, mo hinh hi€u qua thu suong tao ra nudc
sach giai quyét cac van d& thiéu nudc sach
trén cac vung nui cao.

Bén canh d6, & nudce ta co rat nhiéu loai soi tu
nhién c6 kha niang hat am, gitt nuwéc tot nhu
soi gai, soi day, sgi dura,... Cac loai soi nay la
ngudn nguyén liéu ré tién, dé kiém co thé
phuc vu cho viéc thu suwong lam nudc rat tdt.
Vi vay, viéc nghién ctru kha ning thu suong
lam nudc sach tir cac loai soi tu nhién cho
ddng bao dan toc mién nui 14 rat can thiét.

2. Phuong phap nghién ciru

2.1. Phwong phdp thu thép tai ligu thir cdp

- Tham khao cac tai liéu c¢6 sin lién quan dén
véan dé nghién ctru.

- Thu thap céac s6 liéu tai liéu, van ban phap luat
¢6 lién quan dén quan 1y méi truong nudc, tidu
chuan méi truong nudc hop vé sinh.

- Thu thap cac tai li€u, sb liéu, thong tin can
thiét cho muc dich nghién ctru vé swong mu,
diéu kién ngung dong suong thanh nudc, cac
vat liéu ngung dong suong thanh nudc, ludi
thu suong.

- Thu thap cac thong tin lién quan dén nghién
ctru qua thuce dia, sach bao va trén internet.

2.2. Phwong phdp tién hanh thi nghi¢m

Thi nghiém dugc tién hanh tai phong thuc
hanh khoa M6i truong, Truong DPai hoc Nong
Lam Thai Nguyén.

* Dung cu:

- Céc loai sgi tu nhién: s¢i gai, soi day, soi dira;
- Dao, kéo, cdc;

- Méy phun suong tao am; nude sach (nuédce
cat 2 lan);

- May do nhiét do, d6 4m; ta BOD; tu lanh.
2.2.1. Nghién cuu kha nang thu swong lam
nwoc cua cdce loai soi tu nhién khdc nhau

* Céc budc tién hanh trong phong thi nghiém:
Thi nghi€ém dugc bo tri nhu hinh 1.

- Cho tAm luéi da dan véi kich thude mét lugi
2x2 ¢m vao trong tu BOD, nhiét d¢ 20°C.

- Pt cbc thay tinh 400 mL dudi tim ludi dé
chira nudce thu duoc.

- Piéu chinh nit sao cho phu hop.

- Pit may phun suong tao do 4m bén dudi
tam ludi va coc chira nudc réi phun lién tuc
trong 24h dé d am luon trong khoang 90-
98%, theo ddi va bd sung nudc thuong xuyén
cho may phun suong.

- Tién hanh thi nghiém lan luot vé6i cac loai
soi ty nhién 1a s¢i day, soi gai, soi dua. Tu
két qua do lya chon loai sgi toi wu nhat cho
cac thi nghiém ti€p theo.

x! —¥/4 -

-
n

-

Hinh 1. Hink dnh bé tri thi nghiém
1. Tu BOD; 2. Mdy phun swong; 3. Mdy do nhiét
do va do am; 4. Luoi thu suong.
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2.2.2. Nghién cuu kha nang thu swong lam nuoc
cuia cac loai lwdi co kich thwoc khdc nhau

- Tién hanh thi nghiém ddi voi loai soi da
duge lua chon 13 tdi wu nhit véi cac kich
thudc mat ludi khac nhau lan luot la: 2,0 x
20cm; 1,5 x 1,5 cm; 1,0 x 1,0 cm theo cac
budc trong phong thi nghiém nhu trén.

2.2.3. Nghién cuu kha nang thu swong lam
nwoc o nhiét do khdac nhau

- Thu suong lam nudc tir tam ludi c6 kich
thudc tot nhat trong cac diéu kién nhiét do lan
luot 1a 10°C, 15°C trong ta lanh va 20°C trong
ta BOD.

- D06 am: 90 - 98%.

* Céc thi nghiém dugc thuc hién véi sb lan
nhic lai 1a 3 lan.

2.3. Phuong phdp ldy méu va phén tich méu nuéc
- Nudc thu duogc sau thi nghiém c6 do sach
kha cao nén chi tién hanh do mot s6 chi tiéu
bang cac may do nhanh va phuong phap thich
hop trong phong thi nghiém dé so sanh véi
QCVN 01:2009/BYT va QCVN
02:2009/BYT.

- Phuong phap Iy mau: theo TCVN 5995 — 1995,
- Dung cu ldy mAu: binh thiy tinh 400 mL.

- Thoi gian 14y mau: sau 1 ngay, sau 3 ngay,
sau 7 ngay.

2.4. Phwong phdp xi ly 56 liéu

- Su dl%ng: cac phan mém Microsoft Word,
Excel dé tong hop va phan tich céc so6 liéu thu
thap duogc.

- St dung phan mém SAS d¢ xur Iy s0 ligu
thong ké.

- Két qua phan tich cac chi tiéu trong nudc
duoc so sanh voi:

+QCVN 01:2009/BYT: chét lugng nudc an ubng,
+QCVN 02:2009/BYT: chét lugng nude sinh hoat.
3. Két qua va thao luin

3.1. Kha nang thu swong lam nwéc cia cdc
logi sgi co kich thuwdc khdc nhau

Tién hanh nghién ciru thu swong 1am nude tir
cac loai soi khac nhau véi diéu kién sau:

- Kich thude mét ludi: 2,0x2,0 cm.

- Dién tich céc ludi: 0,033 m?.

- Do am: 90-98%.

- Nhiét dg: 20°C.

- Thi nghiém nhéc lai 3 lan.

Cac chi tiéu va phuong phap phén tich nhu
bang 1. Két qua dugc ghi ¢ bang 2.

Bang 1. CAc chi tiéu va phwong phap phdn tich

T Chi tiéu Pon vi Phwong phap phéan tich
1 pH - Po bang may theo TCVN 6492:1999
2 Mui vi - Cam quan
3 Mau sac - Mat thuong
4 COD mg/L SMEWW 5220C:2012
5 Do duc NTU Do bang may do do duc theo TCVN 6184:1996
6 Coliform Vikhuan/100 mL  TCVN 6187-2:2009
Bang 2. Lurong nwoc thu dwoc tir cac logi soi tw nhién
(don vi: mL)
TT Loai sgi 1 Thi ngh“')’m 3 Trung binh
1 Soi gai 155,3 177,8 180,0 171,0
2 Soi day 110,0 115,6 97,0 107,5
3 Soi dira 82,9 80,0 76,2 79,7
P 0,0001
LSDos 20,7
CV% 8,6

Nhin xét: Két qua thi nghiém cho thiy, véi
diéu kién gidng nhau: nhiét d6 20°C, d6 4m
98%, dién tich ludi 0,033 m? va kich thudc
mat ludi 2,0 x 2,0 cm, lwong nude thu duoc

clia ludi tir soi dira 1a thap nhat véi gia tri
trung binh 1a 79,7 mL. Con lugng nudc cla
ludi tir soi gai 1a cao nhat véi lwong nudc
trung binh 1a 177,03 mL.
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Ludi tir soi gai cho kha nang thu suwong lam
nude cao nhit nén nhom tac gia ding soi gai
trong cac thi nghiém tiép theo.

3.2. Khd ndng thu swong lam nwdc ciia cdc
logi lwdi cé kich thwéc mit lwdi khdic nhau
Tién hanh thi nghiém thu swong lam nudc véi
cac tam ludi tir soi gai (soi co kha niang thu
swong cao nhit) véi cac kich thudc mit ludi
khac nhau: 1,0x1,0 cm; 1,5x1,5 cm; 2,0x2,0 cm.
- Dién tich céc ludi: 0,033 m2.

- Do am: 90 - 98%.

- Nhiét do: 20°C.

- Thi nghiém nhéc lai 3 lan.

Két qua thi nghiém thé hién ¢ bang 3.

Nhin xét: Tl cic két qua cho thiy, kha ning
thu suong lam nudc cua ludi sgi gai co6 kich
thude mat ludi 2,0x2,0 cm 1a thip nhat con
ludi soi gai co kich thude mit luéi 1,5x1,5
cm 13 cao nhat. Vi vay, ta lya chon ludi soi
gai c6 kich thude mat ludi 1,5x1,5 cm 1a higu
qua nhét cho viéc thu suong lam nudc.

3.3. Khd ndng thu swong lam nwéc ¢ cdc
nhiét dp khdc nhau

Tién hanh thi nghié:m thu swong lam nudc cia
ludi sgi gai c6 mat ludi 1,5 x1,5 cm & céac
nhiét d6 10°C, 15°C, 20°C.

- Dién tich luéi: 0,033 m?.

- Do 4m: 90 - 98%.

- Thi nghiém nhéc lai 3 lan.

Két qua thi nghiém duoc thé hién cy thé ¢ bang 4.
Nhin xét: Qua bang 4, ta thiy & nhiét do
20°C, do am 90 - 98% Iudi soi gai co6 kha
nang thu suong lam nudc 1a cao nhat voi gia
tri trung binh 1a 238,6 mL. Con & nhiét do
10°C c¢6 kha nang thu suwong lam nudc la thap
nhat voi gia tri trung binh 14 39,93 mL.

3.4. Pdnh gid chit hwong nwéc sau khi thu swong
Tién hanh thi nghiém thu swong cta ludi soi
gai voi cac dicu kién:

- Kich thude mét luéi 1,5x1,5 cm

- Nhiét d6 20°C.

- Dién tich ludi: 0,033 m?.

- Do 4m: 90 - 98%.

Do nudc tir thu suong tuong dbi tinh khiét
nén chi phan tich mét so chi tiéu 1a pH, mau
sac, mui vi, do duc va Coliform.

Bang 3. Luong nudc thu duoc tie ludi soi gai co kich thudc mdt ludi khdc nhau

(don vi: mL)
STT Kich t!l‘u’O'C mat Thi nghiém Trung binh
lwdi, cm 1 2 3
1 2,0x2,0 155,3 177,8 180,0 171,0
2 1,5x1,5 250,5 245,0 220,2 238,6
3 1,0x1,0 210,2 202,0 2175 209,9
P 0,0061
LSDos 2,6
CV% 53
Bang 4. Luong nuoc thu dwroc o cdc nhiét do khac nhau
(don vi: mL)
TT Nhiét dg, °C 1 Thi ng2h 1¢m 3 Trung binh
1 10 41,2 38,6 40,0 39,93
2 15 210,0 205,3 190,7 202,0
3 20 250,5 245,0 220,2 238,6
P 0,001
LSDos 21,8
CV% 6,8
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Bang 5. Két quad phdn tich chat lwong nieée thu swong
£ 2 pA x . QCVN
Théng s6 ) Keét qua phén tich mau nwéc 02:2009/BY T Q-CVN
T phantich  P"Y “sau1 saus sau7 01:2009
P au au au | I /BYT
ngay ngay ngay
1 pH - 7,050 7,170 7,110 6-8,5 6-8,5 6-8,5
2 Mau Sic - Khong — Khong 4 s KNONG KNONG e ay
mau mau mau mau
Ce . Khoéng Khong Khoéng Khoéng Khéng  Khdng mui,
3  Muivi - oo . A A o .
: mui,vila mui,vila mui,vila mui,vila mui,vila vi la
4 COD mg/l 1,2 4,0 9,4 - - 2
5 Do duc NTU 1,4 4,1 6,7 5 5 2
. Vi khuéan
6 Coliform /100 mL 150 4100 4600 50 150 0

Tir két qua phén tich ¢ bang 5 cho thay:

+ Mau nuédc thu swong sau 1 ngay, cac thong
s6 phén tich déu dat QCVN 02:2009/BYT chi
¢6 ham lugng Coliform la vuot qué gidi han
cho phép cua QCVN 01:2009/BYT.

+ Mau nuéc thu suong sau 3 ngay, ham luong
COD, Coliform, va céc chi tiéu Do Duc déu
vugt qua quy chudn QCVN 01:2009/BYT.
Ham lugng Coliform, ciing vuot qua quy
chuan QCVN 01:2009/BYT.

+ Méu nuéc thu suwong sau 7 ngay, cac chi
tiéu COD, d6 duc, Coliform vugt qua gidi han
cho phép cia quy chuain QCVN
01:2009/BYT, so sanh véi quy chuan QCVN
02:2009/ BYT cac chi tiéu Coliform, COD,
dd duc cling vuot qua gioi han cho phép.

Nhu vy, nudc thu swong sau 1 ngay c6 thé
st dung dugc cho sinh hoat, con nudc thu
swong sau 3 ngdy va sau 7 ngdy déu khong
dat quy chuin v& ham lugng Coliform. Céc
s¢i ty nhién sau thoi gian st dung lién tuc voi
4m do6 cao 1a moi truong tdt cho cac vi sinh
vat phat trién, vi vay cin c6 cac bién phap dé
gidm ham lugng Coliform trong nudc thu
swong dé dam bao quy chuén.

4. Két luan

Thu suong lam nudce 1a mot phuong phép ré
tién va phu hop véi didu kién ving nui cao
cua Viét Nam. Phuong phap nay cho phép
nhan dugc mot lugng nudc tuong dbi sach ma
it ton kém, & mirc d6 ky thuat don gian nho
nhitng tam ludi tir cac so1 tu nhién.

Két qua nghién ciru trong phong thi nghiém
cho thdy kha ning thu swong lam nudc cia
cac soi tu nhién:

- Soi gai c6 kha ning thu swong lam nude tot
nhit so voi soi day va soi dira 1a 238,6 mL/24
h ¢ nhiét 6 20°C, d6 am tir 90 - 98% vdi kich
thude mat ludi 1,5 x 1,5 cm, dién tich ludi 1a
0,033 m2,

- Nudc thu suong sau mdt ngay hoan toan co
thé su dung dugc cho sinh hoat (QCVN
02:2009/BYT) nhung khong thé sir dung duoc
cho nudc an uéng (QCVN 01:2009/BYT), nudc
thu suwong sau ba ngay va bay ngdy chat luong
nudc vuot qua quy chuan cho phép khong sir
dung duogc cho sinh hoat.

Pay moi chi 12 két qua nghién ctru vé ludi thu
suong nhan tao trong phong thi nghiém. Ta
can thiét ké mo hinh thu suong hoan chinh
hon va bd sung cac cong nghé loc dé dam bao
chat lwong nudc ding cho an udng va sinh
hoat cua nguoi dan ving cao. Can c6 nhing
nghién ctru 4p dung mé hinh trong thuc té dé
danh gia cu thé hiéu qua ciia phuong phap.
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