Nguén nudc trén thé giGi c6 dén
97,5% la nuéc man & cac dai duong,
vlng bién va mét s6 ho; 2,5 % la nudc
ngot (trong d6 nuéc ngam chiém
70% dudi dang béang tuyét bao phu &
cac vung nui, viing Bac va Nam cuc,
chi ¢6 0,3 % nudc ngot con ngudi cé
thé st dung dugc). Ngudn nudc ngot
trén hanh tinh dang can kiét nhanh
chéng do su gia tdng dan s6, bién ddi
khihau,... Nhiét dé toan cau néng lén
2°C sé lam tang thém khodng 15%
dan s6 toan cau bi thiéu nguén nudc
ngot. Pam bao nhu cau nudc ngot
cho con ngudi, khir man la mét trong
nhiing gidi phap dugc lua chon.

Pa dang c6ng nghé khit man
nuéc

Nudc man c6 ham lugng khodng cao,
dac trung bang chi tiéu TDS (Total
Disolved Solid - t6ng chat ran hoa
tan). TDS phu thudc vao lugng cacion
chu yéu ¢6 trong nudc. Vi du trong

nudc bién, cé 90% cac ion Na*, CI,
MgZ*; 3% céacion K*, Ca?*, SO,2"; cac
chéat con lai chiém 7%. Nudc bién cé
TDS khoang 30.000 - 50.000 ppm (hay
mg/l), nuéc lg c6 TDS thap hon nuéc
bién (khodng 1.000 - 30.000 ppm) va
cao hon nudc uéng (< 1.000 ppm).

Kh man la qua trinh loai bo cac loai
mudi hoa tan va cac chat khac co
trong nudc bién, nudc g, hay nudc
ngam hodc nudc mat bi nhiém man.
Tuy theo cdng nghé va muc dich
XU ly, qua trinh khtt man c6 thé thu
dugc nudc dat chat lugng dung cho
an udng, sinh hoat hay trong cong
nghiép hodac ndng nghiép. Cac thu
nghiém kh& man nudc sém nhat
la phuong phap loc cat cha Francis
Bacon vao nam 1627, hay kh& man
bang phuong phap chung cét cua
Thomas Jefferson vao nam 1791.
Hién nay, co rat nhiéu cong nghé khi
man, c6 thé phan lam 4 nhém: cong
nghé nhiét, cong nghé loc qua mang,

phuong phap hda hoc va phuong
phéap hap phu (BD1).

St dung nhiét dé khi mdn gém co:
chung céat nhanh da cap (MSF - multi
stage flash distillation), chung cat
da hiéu ung (MED - multiple effect
distillation), chung cat nén hai (MVC
- vapor compression distillation), khir
méan béc am (HDH - humidification
- dehumidification  desalination),
chung cat bang nang lugng mat troi
(SD - solar distillation) va déng bang
(Frz - freezing).

Céng nghé mang loc gém c6: tham thau
ngugc (RO- reverse osmosis), tham thau
chuyén tiép (FO - forward osmosis),
dién thdm tach (ED - electro dyalysis) va
loc nano (NF - nanofiltration).

Phuong phdp héa hoc bao gom:
trao déi ion (LEx - ion exchange
desalination), gas hydrate (G.Hyd)
va chiét tach léng - l6ng (LLE - liquid
liquid extraction).

BD1: Nhitng c6ng nghé khit man nuéc

Cong nghé khir mén nuée

!

Nhiét Man loc Hoéa Hép thu
| |

Y Y v ¥y oy I e T

MSF | IMED| [MVC||HDH|| SD Frz RO FO ED NF LEx | |(G.Hyd| | LLE

Nguén: P. G. Youssefa, R.K. AL-Dadaha, S. M. Mahmouda; Comparative Analysis of Desalination Technologies; The 6th
International Conference on Applied Energy — ICAE2014.
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Céng nghé hdp phu (Ads - adsorption
technology).

Lua chon cong nghé dé khit nudc man
phu thudc nhiéu théng s6 nhu cong
suat, dd man cda nudc dau vao, yéu
cau nudc dau ra, nang lugng st dung,
cac yéu té moi trudng va gia thanh.

Vé kha nang kh man, cong nghé
MSF va Ads vuot trdi so véi nhiing
cong nghé khac, hai céng nghé nay
c6 thé xt ly nuéc man dau vao cé
dd man tu (67 - 70) x 103 ppm gidm
xuéng con 10 ppm. C6 kha nang
kh&t man thap nhat la céng nghé
LLE (BD2).

Thé gigi dir licu |

Nédng luong la mot trong nhiing van
dé dugc quan tam khi lya chon cong
nghé kht man. Hién nay c6 nhiéu
cong nghé khir man tiét kiém nang
lugng va s dung nang lugng tai tao,
nhung van con dat do. Tiéu tén it ndng
lugng la cadc cong nghé SD, L.Ex, Ads va
G.Hyd, chi dugi 2 KWh/m3 (BD3).

BD2: Kha nang khir man ctia cac cong nghé

Nudc mén dau vao (x103 ppm)
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Nguén: P. G. Youssefa, R.K. AL-Dadaha, S. M. Mahmouda; Comparative Analysis of Desalination Technologies; The
6th International Conference on Applied Energy — ICAE2014.

BD3: Nang luong can thiét cho cac cdng nghé

Nang lugng dién yéu cau (KWh/m3)
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Nguén: P. G. Youssefa, R.K. AL-Dadaha, S. M. Mahmouda; Comparative Analysis of Desalination Technologies; The 6th
International Conference on Applied Energy — ICAE2014.
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Tuy vao nguén nang lugng s dung
cla cong nghé ma c6 nhing tac
dong dén moi trudng khac nhau.
Yéu t6 anh hudng dén moi truong

dugc tinh toan dua trén lugng khi

CO, thaira. Nhiing cong nghé it tac
dong dén méi truong la SD, 1.Ex, Ads
va G.Hyd, nhiing céng nghé nay thai
CO5 dudi 0,7 kg/m3. Thai nhiéu CO,
ra moi truong la cdng nghé HDH, [én
dén 29,1 kg/m3 (BP4).

Gia thanh sdn phdm la mét trong
nhing yéu t6 dugc can nhac khi
chon cong nghé. Cac cong nghé Ads,
Frz va LLE tao ra san pham nuéc da
khdt man dudi 0,5 USD/m3. Trong khi
d6 cong nghé HDH va SD lén dén
gan 4 USD/m3 (BD5).

Ung dung céng nghé khirman
Du an co6ng nghiép tam c& vé khu
nudc man dau tién dugce biét ra doi
d My vao nam 1952, véi kinh phi
nghién ctu va trién khai 1a 160 triéu
USD. Cac nha mdy kh mdn nudc
trén thé gidi gia tang nhanh chéng

BD4: Tac ddng dén méi trudng clia cac cong nghé khir man nuéc

Nguén: P. G. Youssefa,

R.K.AL - Dadaha,S. M. Mahmouda; Comparative Analysis of Desalination
Technologies; The 6th International Conference on Applied Energy — ICAE2014.

trong gan nla thé ky qua. Nam 2014,

c6 khodng 18.000 nha may khir man
nudc hoat déng trén thé gidi, cong

suat khodng 86,5 trieu m3/ngay,
c6 dén 65% st dung cdng nghé RO
(BB6, BD7).

BD5: Gia thanh khir man ctia cac cong nghé

Gia thanh (USD/m3)
4 -

MED HDH MVC

2 .
0 |

LEx GHyd LLE ds

Nguon: P. G. Youssefa, R.K. AL-Dadaha, S.M. Mahmouda; Comparatlve Analys:s of Desalination Technologles; The 6th
International Conference on Applied Energy — ICAE2014.
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BD6: Phat trién cong suat khir man nudc toan cau

Coéng suat (Triéu m3/ngay)
100 -
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50 -
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0 e

== Nha may di va dang xay

== Nhi may da va sin sang hoat dong
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1985 1990 1995 2000

T T 1 Ném
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Nguén: Global Clean Water Desalination Alliance “H20 minus CO2”, GWI Desaldata / IDA.

Coéng nghé mang loc va cong nghé
nhiét dé khi man nudc dugc Ung
dung nhiéu va luén phat trién trong
nh{ing nam vua qua (BD8). Tuy theo
dac diém riéng, méi noi sé lua chon
cong nghé khif man nudc phu hop.
Vi du, vung Trung Dong s dung
cong nghé nhiét nhu MSF va MED,
phuong phdp nay cé khd nang
thu hoi 30-40% nudc ngot tl nuGc
bién dau vao; My thién vé céng
nghé mang loc nhu cong nghé RO,
ED. Nang lugng s dung trong céc
nha mdy kh& mdn nudc thudng tu
nguoén nang lugng hda thach. Song
song d6, hién cé nhiéu nha may
kh& man nudc st dung nang lugng
mat tr&i nhu & Abu Dhabi (Cac Tiéu
vuong quéc A rap Théng nhat).
Ngoai ra, ung dung két hgp gila
nang lugng hat nhan va kh& man
nudc da dugc phat trién & mot s6
noi trén thé gidi nhu & Argentina,
An Do, Nhat va Pakistan.

Cong suat toan cau:

86,5 Tri¢u m3/ngay

STINFO SO 4 - 2017

BD7: Ung dung cac cong nghé khit nuéc man trén thé gidi,
nam 2014

BRO: 65%
EMSF:21%
EMED:7%
EED/EDR: 3%
ENF/SR: 2%

B Khac: 2%

Nguén: www.un.org, GWI.

23



7,

BD8: Phat trién (ing dung cdng nghé nhiét va céng nghé mang loc tai caic nha may khir man

Cong sut (Triéu m3/ngay)
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ENhiét
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30

Xu hudng nghién ctiru khit man
nuéc qua théng tin sang ché

DU c6 rat nhiéu cong nghé khit man
nudc da dugc st dung ti nhiéu nam
qua, nhung trién khai dai tra con nhiéu
thach thuc vi cong nghé khir man doi
hoi nhiéu nang lugng, tac déng dén

nudc trén thé gidi

H Man lgc

moi truong bdi thai nhiéu khi CO,, va
chi phi cao. Do vay, cac nha khoa hoc
van khéng ngling nghién ctu phat
trién cong nghé khit man nudc theo
huéng dung nang lugng sach, gidm
tac dong dén méi trudng va giam gia
thanh. Theo bdo cdo phan tich cong
nghé khir man va st dung néng lugng

Cong suat cong nghé man loc
dén 2014: 59 triéu m3/ngay

Cong sudt cong nghé nhiét
dén 2014: 24 triéu m3/ngay

thay thé dé khi man (Desalination
Technologiesandthe Use of Alternative
Energies for Desalination) qua thong
tin sdng ché (SC) clia T8 chiic S& hitu
Tri tué Thé gidi (WIPQ), cho thay trudc
nam 1980 linh vuc nay khéng cé nhiéu
SC, sau do s6 lugng gia tang dan, nhat
la tr ndm 2000 dén nay (BD9).

BD9: Phat trién s6 luong sang ché lién quan dén khir man nudc

S6 luong SC

5.000 -
B SC khnk man nwéc
4.500
4.000
3.500
3.000 -

2.500

BSC khnt man mirée - voi nang lirgng tai tao

& Nguén: WIPO, Desalination Technologies and the Use of Alternative Energies for Desalination.
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56 lugng sang ché vé khir man nudéc Bang 1: S6 lugng sang ché vé khi man nuéc

la 4.551 SC, trong dé cé 921 SC su

dung ndng lugng tai tao (nang luong S6 luong SC
mat trdi, gio, song, dia nhiét), chiém - -

20,2 % téng s6 SC vé khir man nudc. | TOng s6 SC 4.551
Phan 16n SC vé khi man nu6c st | Khi man nudc bing ning luong tai tao 921

dung nang lugng mat troi, ké dén la

hang Iugng séng va gié (Bang 1). Kh man nuéc bang nhiét mat troi 747

Dang ky nhidu SC vé khir man nuéc Kh& man nudc bang nang lugng séng 114

la cac cong ty Nhat, dan dau la | Khd'man nudc bang nang lugng gid 87
Mitsubishi Heavy Industries Ltd., [ Kh¢man nudc bing dién mat trai 59

Hitachi Ltd. va Japan Organo Co., Ltd. — — - —

Hitachi Ltd. la cong ty c6 nhiéu SC st Khir mén nudc bang dia nhiét 19

dung nang luong tai tao dé khr man Nguén: WIPO, Desalination Technologies and the Use of Alternative Energies for
nudc (Bang 2). Desalination.

Bang 2: Cac cong ty dan dau sé luong sang ché vé khit man nuéc

o S lugng SC st dung nang lugng tai tao
Thu Tén cong ty Iui'(r:g
hang sc Nhiét | Diénmat| oo | seng | P2
mat troi troi nhiét
1. | Mitsubishi Heavy Industries Ltd. 119 8
2. Hitachi Ltd. 118 10 1
3. | Japan Organo Co. Ltd. 99
4. Kurita Water Ind Ltd. 87
5. Ebara Corp. 75 6
6. | Toshiba Corp. 49 6
7. | Toray Industries Inc. 42
8. Hitachi Zosen Corp. 37 7 1
9. Chen Ming 33 2
10. | Ishikawajima Harima Heavy Ind Co. Ltd. 31
11. | Nitto Denko Corp. 29
12. | Sasakura Engineering Co. Ltd. 26 4 1
13. | Suh Hee Dong 25
14. | General Electric Company 23 2
15. | Mitsui Shipbuilding And Engineering Co. Ltd. 19 2 1
16. | Asahi Glass Co. Ltd. 18
17. | LeeSangHa 16 2
18, United States of America as Represented by 14 1 1
The Secretary of The Interior
18. | University Tianjin 14 1
18. | Asahi Chemical Ind 14
18. | Nippon Rensui Co. Ltd. 14

Nguén: WIPO, Desalination Technologies and the Use of Alternative Energies for Desalination.
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Tuy nhién, trong 5 ndam vla qua,
c6 nhiéu SC vé kh&r man nudéc la 2
céng ty Han Quéc 1a Suh Hee Dong
x€p th nhat, véi 20 SC, va Lee Sang
Ha, x€p thi ba (15 SC), vi tri thd nhi
l[a General Electric Company (MY)
vGi 18 SC (Bang 3).

Dua vao phan loai SC quéc té
(IPC), chiém sé lugng 16n la cac SC
vé phuong phap xt ly nudc man
(CO2F). K& dén la qua trinh héa hoc,
vat ly hay thiét bj trong chiét tach
(BO1D) chiém gan 50% lugng SC.
Pay cing la hai xu hudng nghién
ctu vé kh&r man nudc phat trién
manh trong nhitng nam vua qua
(Bb10,BD11).

Bang 3: Cac cdng ty dan dau sé luong sang ché vé khi man
nudc trong 5 nam vura qua

Thirhang Tén céng ty S6 lugng SC
1. Suh Hee Dong 20
2. General Electric Company 18
3. Lee Sang Ha 15
4. Kurita Water Ind Ltd. 12
5. Mitsubishi Heavy Industries Ltd. 10
6. Doosan 9
6. University Tianjin 9
8. Japan Organo Co. Ltd. 7
8. Kobelco Eco-Solutions Co. Ltd. 7
8. Siemens Ag 7

Nguén: WIPO, Desalination Technologies and the Use of Alternative Energies for
Desalination.

BD10: Xu huéng nghién citu vé khir man nudc

S6 lwong SC
5.000 - . ‘ ‘
B S6 lwong SC dén 2006 mSH lwgng SC tir 2006-2011
4.500 -
4.000 -
3.500 - Ghi chu:
3.000 - CO2F: xut ly nudc;
2.500 - BOID: chiét tich: qué trinh vét I hay hoa hoc hay thiét bi;
2.000 B01J: qué trinh hoéa hoc hay vat 1y, chét xtic tac, hoa keo;
1.500 - F24J: san xudt hay sir dung nhiét;
1.000 - F04B: thiét bi van chuyén chét long, bom.
500 -
0 - —
Téng cong CO2F B01D BO1J F24J) F04B
Nguén: WIPO, Desalination Technologies and the Use of Alternative Energies for Desalination.
' BD11: Phat trién xu hudng nghién citu khir man nuéc
S6 luong SC theo IPC
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& Nguon: WIPO, Desalination Technologies and the Use of Alternative Energies for Desalination.
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Cac SC vé kh&r man phan Ién dugc
ndp don & Nhat, chau Au, My va Trung
Qudc. Nhiing nam gan day, Trung
Quéc vuat |én dan dau, tiép theo la
My (BB 12), cho thdy xu hudng phat
trién SC vé khir man nuéc dugc dang
ky bdo ho tai Trung Quéc.

Thi trudng cong nghé khi
man nudc

Nhing nha may khdr nuéc man da cé
tUr lau trén thé gidi nhung chi phat
trién nhiéu t nhimg nam 2000, khi
nguoén nudc ngot can kiét dan va nhu

Thé gigi dir licu |

cau st dung gia tang, déng thai nha
¢6 nhiéu cong nghé khit man tién tién
dugc nghién ciu gidm dugc gia thanh
va 6 nhiém. Udc tinh, ndam 2018, thi
truong khir man nudc toan cau sé dat
hon 14 ti USD, tang 2,5 lan so véi ndm
2014 (BD13).

BD12: Pang ky bao hé c6ng nghé khit man nuéc tai cac co quan sang ché trén thé gisi

Trung Quéc
18%

Han Quéc,

10%

USPTO: Co quan Sang ché va Nhin hi¢u Hoa Ky

EPO: Co quan Sang ché Chau Au

PCT: Piang ky sang ché theo Hiép wdc PCT (Patent Coporation Treaty)

Trung Qudc
31%

USPTO
18%

Nguén: WIPO, Desalination Technologies and the Use of Alternative Energies for Desalination.

BD13: Phat trién thi trudng khif man nudc trén toan cau
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Nguén: OECD, Deloitte Tohmatsu Consulting Co., Ltd.; Shift to Floating Seawater Desalination.
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Céc cong trinh kh&r man nudc phan
I6n dugc xdy dung & Biac My va
Trung Doéng. Tinh dén nam 2016,
thi truong kht man & Saudi Arabia
dugc ky vong dat hon 13 ti USD, My
dat 11 ti USD va UAE dat 10 ti USD
(BD14).

Viét Nam chiu tdc déng khéng nhé
b&i bién d6i khi hau, xam nhap man
va nhiéu hai ddo, vung ven bién
khan hiém nudc ngot. Cac nha khoa
hoc da nghién ctu va ché tao thanh
cong nhing hé théng khi man
nudc dé b sung ngudn nudc sinh
hoat du con & quy méd nhd. Cé thé
ké d&€n nhu céng nghé khit man RO
dugc nghién cltu ché tao tai Vién
Khoa hoc Vat liéu Ung dung Viét
Nam da lap dat thd nghiém trén
tau danh bat xa b& ciia ngu dan ba

N&ng; xt ly nuéc phén man phuc vy
cho an uéng, sinh hoat tai Su doan
4, tinh Kién Giang; xr ly nuéc bién
thanh nudc ngot cho gian khoan
dau khi tai tinh Ba Ria-Ving Tau;
xt ly nuéc giéng nhiém phén man,
doc t6, thudc trir sau thanh nudc
sinh hoat tai bénh vién da khoa Hoa
Thanh, tinh Tay Ninh. Trung tam
Tu van va Chuyén giao cdng nghé
nudc sach va moi truong da nghién
cutu thiét ké [3p dat thanh cong tai
dado Bach Long Vi day chuyén khu
nuGc bién thanh nudc ngot bdng
céng nghé RO. Trung tam Phat trién
Céng nghé cao thuoc Vién Khoa
hoc vat liéu Ha Noi nghién ciiu cong
nghé dién thdm tach ED khdr nuéc
bi nhiém man 2.000 mg/l gidam con
350 mg/I. Vién Hda hoc (Vién Khoa
hoc va Cong nghé Viét Nam) lap

dat thé nghiém tai Bén Tre va Thua
Thién-Hué hé théng chung cat
nudc bién thanh nuéc ngot dung
nang lugng mat trai, ...

Bién nudc man thanh nudc ngot
dugc nhiéu noi nghién ctu ap dung
taiViét Nam, ch yéu véi quy mé nho
phuc vu nhu cdu nuéc sinh hoat.
Thang 11/2016, B6 Néng nghiép va
Phat trién ndng thén da ky két Bién
ban ghi nhé hgp tac véi Tap doan
Rent A Port (Vuong quéc Bi) trong
linh vuc khi man nudc bién s
dung ndng lugng gié va nang lugng
mat trdi. Budc dau, sé thanh lap 5
nha may khi man véi véon dau tu
15 triéu USD, c6 kha nang cung céap
nudc sach cho it nhat 200 ha lua tai
5 dia diém khac nhau & Bong bang
Séng Cltu Long. 4

BD14: Cac nudc dan dau thi truéng khit man nuéc

Saudi Arabia
My

Cic Tiéu Vwong qudc A rip Thong nhit
Uc

Trung Quéc
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Nguén: Global Water Intelligence “Global Water Market 2014”; OECD, Deloitte Tohmatsu Consulting Co., Ltd.; Shift to
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Floating Seawater Desalination.



