Théng tin khoa hoc céng nghé
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1. PAT VAN PE

Quén dao Truong Sa nam vé phia Nam Bién Pong, & trong khoang tir 6°30
dén 12°00 d6 vi Béc, 111°00 dén 117°20° d6 kinh Pong, gom trén 100 dao 16n nho
va ran san ho, voi dién tich ving bién rong khoang 410.000 km? [1]. Céc dao thudce
quan dao Truong Sa dang bi anh hudng cua 6 nh1em mdi trudong do chat thai ran,
nude thai tir viéc gia ting cac hoat dong kinh té bién. Cac ngudn thai chinh gay 6
nhiém & day bao gém: nudc thai sinh hoat, cht thai tir cac chuéng trai chan nudi,
chat thai ran sinh hoat va y té [2].

Thuc trang khan hiém nuéc ngot & cac dao din dén nudc bién thuong xuyén
dugc su dyng cho cac nhu cau sinh hoat, chin nudi, ché bién thuc pham... Két qua
1a dong chat thai hitu co bi hoa vdi nudce bién, c6 ham lwgng NaCl 1én t6i 20 - 30 g/l
tiy thudc vao ty 16 nudc min dung thay thé nude ngot trong cac céng doan san Xuét,
sinh hoat. Cung v6i d0 man cao trong nudc thai, diéu kién khi hau khic nghiét voi
cac hién tuong thoi tiét cuc doan tai quan dao Truong Sa lam giam hiéu qua cta cac
cong nghé xtr Iy sinh hoc phd bién trén dat lién. Vi vay, nghién ctru va phat trién cac
giai phap xtr 1y chit thai hitu co pht hop v6i méi truong bién 14 rat can thiét.

Nha vé sinh déi rira bang nudc bién da duoc sir dung voi quy mé 16n & cac nude
nhu My, Nhat Ban, Hf)ng Kéng,... O Hong Kong, c6 dén 80% sé nha vé sinh duoc
doi rira bang nudc bién [3]. Cac tau bién hién dai ciing duoc trang bi hé théng nha v¢
sinh str dung nudc bién dé doi rira; hai hé thong xtr Iy dwoc sir dung phd bién 1a MSD
(Marine Sanitation Device) va AWP (Advanced Wastewater Purification) [4].

Lién quan dén van dé nay, hé théng nha v¢ sinh nang lugng mat troi su dung
nude bién di duoc thiét.ké, ché tao va lép dat thu nghiém tai Tram Thir nghiém Pam
Bay, Chi nhanh Ven Bién. Day 1 san pham ciia dé tai cap Trung tam Nhiét d6i Viét-
Nga “Hoan thién cong nghé xir Iy chdt thai nguoi va rdac thai hitu co phit hop véi
diéu kién sir dung thuc té tai nha gian DK1 va cac dao” nam 2018 do Phan vién
Cong nghé Sinh hoc/ Trung tm Nhiét déi Viét - Nga chu tri [5]. Trén co so cac két
qua da dat duoc tu dé tai, hé théng nha v¢ sinh nang lugng mat troi, st dung nudce
bién tiép tuc dugc cai tién, hoan thién va danh gid hiéu qua qua trién khai thir
nghiém thuyc té tai P4 TAy A (quan dao Trudng Sa).

2. POI TUQNG VA PHUONG PHAP

2.1. Pdi twong nghién ciru

Chung giéng: T6 hop vi sinh vat ky khi va mdan BKM c6 kha nang phéan hiy
ky khi chit thai hitu co trong diéu kién nuéc bién duoc lay tir BO suwu tip chung
gidng cta Phén vién C6ng nghé Sinh hoc.

Hoa chat: Nudc bién nhan tao theo Widdel (1992) [6] co diéu chinh ndng do
NaCl 35g/1, méi truong dém vi khuén ky khi tong s theo Wang va cs. (2007) [7],
hoéa chét khac: Cam gao, natri acetat, CaCl, natri alginat,...
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2.2. Phwong phap nghién ciru

2.2.1. Phwong phdp nhigt déi héa hé thong nha vé sinh

- P6i v6i nhém cac bo mach dién tir, cam bién: St dung san pham 16p phu bao
vé bo mach dién tor EDL-2-3.

- P6i voi nhom cac khdi ngudn acquy, hé thong dién, gidc két ndi: Sir dung
16p pht nano “Onexrpousomnsaiusa’ cua Lién bang Nga.

- Béi voi cac 16p vo bao vé dong co, cac khop ndi co hoc, cac chi tiét dinh tan,
bc vit, hé thong gia do pin mat troi: Sir dung 16p pht nano “3ammra oT KOppo3UK”
cua Lién bang Nga.

2.2.2. Cac phwong phap phédn tich

Mt dg methanogen: Mau (bun/ché pham) duoc pha lodng rdi cdy vao cac ong
nghiém ky khi chtra méi truong nude bién nhén tao (3 ng/ d6 pha loang), co chat 1a
Na-acetat (10 Mm). Cac dng dugc nudi tinh tai 37°C va theo ddi lwong CHa sinh ra
trong cac 6ng béng sdc ky khi dé xac dinh sy c6 mat cua methanogen. Mat do
methanogen trong mau dugc tinh dya theo bang chi s6 MPN, don vi MPN/ml.

Mat dg vi khudn ky khi tong s6: Cac bude tién hanh hoan toan twong tw nhu
phuong phap xac dinh mét d6 methanogen. Moi truong nude blen nhéan tao dugc
thay bang mdi truong nubi cdy vi sinh vét ky khi tong sb. Cac ong MPN dugc ghi
nhan két qua 14 cac dng co hién twong sinh axit, 1am giam pH tir 7 xudng dudi 5.

Xdc dinh hoat tinh sinh methan cua bun. theo Hussain A. va cs. (2015) [8]

Xac dinh chi s6 thé tich lang bun: theo APHA (2005) [9]

Xdc dinh phén bé kich thuée hat bun: theo Francese va cs. (1998) [10]

Xdc dinh ham lwong methane bang sdc ky khi: theo Lu Q va cs. (2016) [11]

Xac dinh cac thong $6 cia nudce thdi

Nudc thai ¢ cac giai doan dugc gui phén tich tai cac don vi phéan tich dat chuan
VILAS véi cac chi ti€u va phuong phap nhu trinh bay trong bang 1.

Béng 1. Céc chi tiéu phan tich nudc thai va phuong phap tuong tmg

TT Chi tiéu Phwong phap xac dinh
01 |pH TCVN 6492 : 2011
02 | Nhu cau oxy sinh hoa (BODs) SMEWW 5120 D : 2017
03 | Tong chat rin lo limg (TSS) TCVN 6625 : 2000
04 | Tong chat rin hoa tan (TDS) TCVN 4560 : 1988
05 | Sulfua (Tinh theo H,S) HACH 8131 : 2005
06 | Amoni (Tinh theo N) HACH 8038 : 2005
07 | Nitrat (NO3) (Tinh theo N) HACH 8192 : 2005
08 | Phosphat (PO4>) (Tinh theo P) HACH 8178 : 2005
09 | Tong cac chat hoat dong bé mit TK HACH 8028 : 2005
10 | Tong dau, mo dong thuc vét US EPA Method 1664
11 | Tong coliforms TCVN 6187-2:1996
12 | COD SMEWW 5220 B: 2017
13 | D6 man SMEWW 2520 B: 2017
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3. KET QUA VA BAN LUAN
3.1. Diéu chinh thiét ké H¢ thong nha v¢ sinh ning lugng mit troi, sir
dung nuwéc bién quy mo 25 ngwoi sir dung/ngay
) Hé théng nha vé sinh nang luong mat troi, st Wdung nudc bién duoc diéu chinh
thiét ké trén co sd: (1) khac phuc qh&ng nhuqc’ diém 5:1”1a H¢ thong nha vé sinh da
thir nghiém tai Tram thir nghiém Pam Bay (thiét ké bé xu 1y chia 2 modul con kha
cong kénh, bé xtr Iy lam bang inox bi hoen ri, bon cau bi tac nghén do cat lang, may
thoi kh§ c6 luc gap truc tric, inverter cua hé pin nang lugng mat troi hoat dong
khong 6n dinh); (2) cdc thong tin lién quan thu thap duoc tir Quan ching Hai quén
(s0 nguoi su dung, dieu kién thoi tiét, khi hau tai quan dao Truong Sa).
Cic 50 li¢u co s¢
S6 nguoi sir dung: 25 ngudi/ngay dém
~ Chét thai: Phan thai - khoi luong (udt) 0,44 kg/ngudi.ngay (1 lan/ngdy); Nude
tieu - thé tich 1,38 lit/nguodi.ngay (7 lan/ngay)
Luong nude bién dung cho doi rira nha vé sinh: 1 lit nude xa/lan.
Tinh toan cong nghé xw ly nuwdoc thdi
Lua chon so do cong nghé cua hé tho”ﬁg xw ly
Cong ngh¢ dugc lya chon daé thiét ké hé thng xir 1y chat thai nguoi va rac thai
hiru co' ddi rira bang nuGe bién 1a bé ty hoai 2 ngan hoat dong dya trén nguyén 1y
phén huy ky khi két hop véi cong nghé AAO.

B&n cau

| Ngan trén

Ki€m tra z . Ché pham BKMA
Negan ky khi ! (bd sung 3 thang/lan)

| Ngan thiu khi ‘-—‘ M6 to khudy

-

\ M6 to khudy

l May théi khi
Ngan hi€u khi |+— - ‘
Ché pham N1
I (b6 sung 1 ngay/lan)

Kie’m tra’. — Ngan ldng
udc tha 1
Nudc thai
daura

Hinh 1. So d6 cong nghé thiét ké bé xtr Iy chat thai

Bom bln

Tinh todn cdc théng sé thiét ké

Tinh toan thiét ké hé théng nha v€ sinh nang lugng mat troi, st dung nudc
bién cu thé nhu sau:

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 24, 11-2021 259



Théng tin khoa hoc cong nghé

- Quy mo: 25 nguoi su dung/ngay
- CAu tao hé théng:

Nha vé sinh: gdm 02 budng bang vat liéu compozit véi bdn cau vacuum Smart
va cac thiét bi vé sinh can thiét, bé chtra nudce xa duge thiét ké thém bay cat.

Bé xir 1y: gdm 5 ngin chia thanh 4 modul bang vt liéu compozit gia cuong
khung inox chiu lyc. Trong d6: modul 1 gdm ngan tron va ngin ky khi, modul 2
gdm ngin thiéu khi, modul 3 gdm ngan hiéu khi, modul 4 gdm ngan ling. Thong s6
moi ngin tai bang 2.

Bang 2. Thong s cac ngan cia bé xir Iy chét thai

Tron | Ky khi1 | Ky khi2 | Thiéu khi | Hiéu khi| Ling | Téng
V (m?) 1,125 33 1,2 1,125 1,125 | 1,125 | 9
HRT (gio)| 0,1125 | 0,33 0,12 0,1125 | 0,1125 | 0,1125| 0,9

(V - Thé tich; HRT - Thoi gian luu nudc thai)

Hé théng dién ning lugng mit trdi: gdm 2 hé thong voi tong cong sudt IOKW.

Hinh 2. Thiét ké téng thé nha vé sinh nang lugng mat troi, st dung nudce bién

3.2. Nhiét déi hoa H¢ thong nha vé sinh ning lwong mit troi, sit dung
nuéc bién

Duya trén co s& két qua khao sat dbi tuong can nhiét doi hoa bao gom: (1
nhom cac bo mach dién tir, cam bién; (2) nhém cac khéi ngudn ‘acquy, hé thong
dién, gidc két n01 (3) nhom cac 16p vo bao vé dong co, cac khdp noi co hoc, cac chi
tiét dinh tan, dc vit, hé thong gia d& pin mit troi. Cac giai phap nhiét déi hoa cho
ting nhom déi tuong vat liéu cu thé duogc trinh bay trong phan phwong phap.

Cac két qué ghi nhén tai thuc dia sau 6 thang lép dat, van hanh hé théng cho
théy: trong diéu kién hoi mudi bién va nhiéu hién tugng thoi tiét cuc doan tai Da
Tay A, céac chi tiét k¥ thuat dugc nhiét d6i hoa hién van hoat dong tbt, dam bao tinh
dong bo cua toan hé thong.
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3.2. Theo doi van hanh, danh gia hiéu qua hoat dong ciia Hé thong nha vé
sinh néng luwgng mat troi, sir dung nuwde bién

Hé thng nha vé sinh ning luong mat troi s dung nude bién sau khi lap dit
hoan thién dugc can b thyc hién dé tai truc tiep thgo doi qua trinh st dung, van
hanh tai Ba Tay A lién tuc trong 6 thang (tir thang 6 dén thang 12 nam 2020).

3.2.1. Kiém tra bun ky khi

Bun tai ngan ky khi duoc thu dinh ky 1 1an/thdng qua van & phan day bé dé
tién hanh kiém tra cac thong s6 cua bun ky khi bao gobm: mat do vi sinh vat ky khi
tong s0, mat do methanogen, hoat tinh sinh methan.

Két qua phan tich methanogen va vi sinh vat ky khi tong sb trong bun ky khi
trong vong 6 thang cho thy, sau khi dugc dua vao bé xu 1y, ché pham BKMA da
duy tri dugc mat d¢ vi sinh vat twong dbi 6n dinh & ca 2 hé théng. Trong do trong do
methanogen trung binh dat ~ 10° MPN/ml va vi khudn ky khi tong s6 trung binh dat
~ 10® MPN/ml. Cac két qua thu duoc hoan toan tuwong tw v6i cac nghién ctru cia
Nguyén Thi Thanh va cs. (Pai hoc Bach khoa Ha Noi, 2016) vé mat do vi sinh vat
trong bé UASB [12].

Vi khuén ky khi téng s6 Methanogen
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Hinh 3. Mat d6 vi khuan ky khi tong s6 va methanogen trong bun ky khi

Hoat tinh sinh methan (SMA) 1a mot théng sb quan trong dé danh gia chat
lugng cua bun ky khi, thé hién kha nang cua bun trong viéc chuyen hoa mot co chat
cu thé thanh methan. Do acetat 12 ngudn co chét quan trong nhat trong qua trinh sinh
methane tir chit thai hiru co, trong nghién ctru ndy ching t6i st dung méi trudng
nude bién nhan tao c6 chira Na-acetat (10 mM) lam co chit dé xac dinh hoat tinh
sinh methane cua bun ky khi. Hoat tinh sinh methan cua bun ky khi thu tai ngén ky
khi duge xac dinh hoat tinh sinh methan véi co chit Na-acetat trong 6 thang lién tuc.

Theo luong COD di dugc chuyén héa va lugng methane sinh ra tai cac thoi
diém kiém tra, bun ky khi khi dugc nudi ¢ diéu kién méi trudng nude bién nhan tao
v6i co chit Na-acetate (10 mM) co hoat tinh sinh methane 6n dinh trung binh & mirc
0,85+0,051 g COD-CH4/g VSS.ngay trong 6 thang theo ddi. Shin va cs. (2001) ciing
cong bd SMA ctia bun trong hé thong UASB xir 1y nude thai tir nha may thuc phdm

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 24, 11-2021 261



Théng tin khoa hoc cong nghé

1a 0,81 gCOD-CH4/VSS.ngay [13]. O Viét Nam, tac gia Nguyén Thi Thanh va cs.
tai truong Pai hoc Bach khoa Ha Ndgi (2016) da hoat hoa bun ky khi dung trong bé
UASB xir Iy nude thai so ché mu cao su dat hoat tinh sinh methane 0,831+0,013 g
COD-CH4/g VSS.ngay [12]. Nhu véy, bun ky khi khi dugc dua vao hé théng xir 1y
van dat hoat tinh sinh methane tbt, trong dwong voi cac loai bun ky khi ¢ trang thai
hoat dong 6n dinh trong cac nghién ctru da cong bd trudc day.
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Hinh 4. Hoat tinh sinh methane ctia bun ky khi theo thoi gian

Nhu vay, bun ky khi thu nhan tir ngan ky khi ¢6 mau den, dang hat, c6 mat d¢
vi khuén téng s6 ~ 105 MPN/ml, mat d6 methanogen 1a ~ 10° MPN/ml, SMA dat
0,85+0,051 gCOD-CH4/gVSS.ngay. Cac thong s trén chimg t6 ché pham BKMA
sau khi duoc dua vao bé xtr ly da hoat dong tHt.

3.2.2. Phén tich nwéc thai dau ra

Nudc théi tai dau ra dugc tién hanh thu dinh ky 1 1an/thang va guri phan tich tai
cac don vi dat chuan VILAS véi cac chi tiéu theo QCVN 14:2008/BTNMT. Cac két
qué phan tich duogc trinh bay trong bang 3.

Béng 3 cho thay, trong 6 thang lién tuc (tir thang 6/2020 dén thang 12/2020) st dung
Hé thdng nha vé sinh voi cong suat twong dwong 25 ngudi st dung/ngay/hé thong,
c6 24 mau nudc thai diu ra dugc thu va giri phan tich 13 chi tiéu theo QCVN
14:2008/BTNMT. So sanh v&i QCVN 14:2008/BTNMT, bén canh cac chi ti€éu duoi
ngudng cho phép xa thai con c6 mot sé chi tiéu viot ngudng nhu: BODs, ham luong
amoni, ham lugng H>S, ham lugng phosphat. Chi tiéu ham lugng amoni vuot
ngudng cho phep cua Quy chuan da duoc nhém nghién ctru khic phuc bang bd sung
ché pham N1 xt Iy amoni trong diéu kién nudc min (chira vi sinh MBN-LI cia
hang Microbe - Lift IND, M¥). Ché pham N1 duogc bd sung vao ngin hiéu khi ctia
hé théng nha vé sinh 1 tur thang 10/2020, hé théng nha vé sinh 2 khong bd sung ché
pham 14 hé ddi ching. Tuy nhién, cac két qua thu duoc cho thiy Ché pham N1
khong phat huy duoc tac dung, ca 2 hé thong nha vé sinh déu c6 ham lwong amoni
vuot ngudng (>180 mg/L). Do dé, dbi voi chi tiéu amoni, nhom dé tai dang tiép tuc
nghién ctu phuong an xu ly, du kién dinh huéng theo nguyén ly ky khi (anammox
hodc sulfammox) dé xir 1y amoni & diéu kién nuéc man.
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Bing 3. Két qua phén tich mAu nudc thai dau ra [Hé thong 1 - (1); Hé thong 2 - (2)]

Chi tiéu phén tich
TT| Mau s | TSS | BODs | cop |, €19 |y s | Amoni | Nitrat | Phosphat | LOn€ 64c chat| Tong dau, m& | pe o o jiorm
PH g/ | (me/L) | (me/L) | g/ | DO oty | (me/L) | (me/L) | (mg/Ly | RO2t dong be | dong thue vat | by 50, )
mén (ppt) mét (mg/L) (mg/L)

01| QCVN_ |59 | 1000 | 100 | 50 - - 40 | 10 | 50 10 10 20 5000
02 | Nuéc bién |7,02| 24839 | <5 | KPH | KPH | 13471 | KPH | 0,57 | KPH | KPH KPH KPH KPH
03| 7/720 |7,014]23531 | 49 | 25 | 42 | 12585 | 0281 | 07 | KPH | KPH KPH KPH 230
04| 20/720 | 6,0 | 23300 | 14,5 | KPH | 200 | 11800 | KPH | 63 | KPH | 12 KPH KPH 2
05 | 30/720 (1) | 6,9 | 25900 | 7.6 | <5 | 23,7 | 11700 | KPH | 9,5 | KPH | L6 <05 3.0 <2
06 | 3077720 2) | 72 | 25700 | 91 | <5 | 37 | 11700 | KPH | 32,1 | KPH | 45 <05 30 130
07 | 13/820(1) |7.22 | 21714 | 15 | 52 | 137 | 11344 | 163 | 8 | KPH | 12,1 KPH KPH 900
08 | 13/8/20(2) |7.13 | 22505 | <5 | 15 | 93 | 12053 | KPH | 57 | KPH | 859 KPH KPH 40
09 | 29/820(1) | 7,45 | 21700 | 16 | 46 | 144 | 11992 | 11 76 | KPH | 97 KPH KPH 700
10 | 29820 (2) | 7,21 [ 19743 | 12| 21 81 10768 | 1,5 | 45 | KPH | 105 KPH KPH 150
11| 15/920 (1) |7.91 20215 | 153 | 41 | 156 | 12667 | 169 | 89 | KPH | 88 KPH KPH 660
12 [ 15/920(2) |7,77] 19800 | 17,7 | 35 | 75 | 11513 | 53 | 64 | KPH | 84 KPH KPH 180
13 | 30920 (1) | 7,54 | 22566 | 44 | 78 | 204 | 12005 | 343 | 91 | KPH | 124 KPH KPH 500
14 [ 30/920(2) 7,78 | 23122 | 23 | 29 | 69 | 11997 | 69 | 85 | KPH | 13.8 KPH KPH 70
15| 7/1020(1) |7,24 | 20838 | 72 | 103 | 253 | 11787 | 414 | 115 | KPH | 153 KPH KPH 460
16 | 7/10720(2) |7,39 21908 | 15 | 33 | 87 | 11964 | 88 | 132 | KPH | 153 KPH KPH 21
17 [ 16/10/20 (1) | 7,71 | 19094 | 131 | 132 | 330 | 11699 | 43,1 | 150 | KPH | 1L, KPH KPH 460
18 [ 16/10/20 (2) | 7,83 | 21107 | 38 | 82 | 210 | 11787 | 239 | 146 | KPH | 144 KPH KPH 28
19 [ 9/11/20(1) | 7,0 | 16400 | 129 | 176 | 538 | 8590 - 196 | KPH N 33 744 2,0
20 | 9/1120(2) | 7.9 | 19100 | 124 | 179 | 586 | 10300 [ 219 | KPH - 2.7 64.4 5
21 |27/11/20 (1) | 7,62 | 18900 | 143 | 120 | 440 | 9078 77 | 142 | KPH | 11,7 KPH KPH 800
22 |27/1120 (2)| 7,33 | 21240 | 176 | 244 | 375 | 8890 8 | 168 | KPH | 102 KPH KPH 1200
23 [10/12/20 (1) | 7,18 | 19050 | 232 | 146 | 492 | 11220 | 95 | 110 | 56 | 13,5 KPH KPH 770
24 [10/12/20(2)| 7,25 | 18970 | 198 | 209 | 414 | 10682 | 84 | 151 | 5,1 92 KPH KPH 1100
25 |29/12/20 (1) | 8,36 | 14220 | 409 | 335 | 557 | 7072 | 147 | 192 | KPH | 174 KPH KPH 2300
26 |29/12/20 (2) | 8.43 | 18446 | 519 | 350 | 587 | 9465 129 | 214 | KPH | 127 KPH KPH 2800
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QCVN 14:2008/BTNMT 1a Quy chuan ap dung véi nude thai sinh hoat noi
chung, st dung nudc ngot dé doi rira cac khu vé sinh. Di v6i khu vue bién dao néi
chung, viéc 4p dung Quy chuan nay la khong phu hop. Hién tai, néu st dung nudc
bién dé doi rira thi chwa c6 Quy chuan Viét Nam tham chiéu vé nudc thai sinh hoat
tai cac khu vuc bién dao st dung nudce bién dé doi ria cac khu vé sinh, nén trude
mit, theo chung t6i can phai xay dung va ban hanh tiéu chuin co sé hodc tiéu chuin
quéc gia trong linh vuc quan sy (TCVN/QS) vé nudce thai sinh hoat trong diéu kién
sir dung nude bién dé doi rira, phu hop vai diéu kién thyuc té, nhét 1a voi cac dao xa
bo, cac don vi quan ddi vung bién déo.

4. KET LUAN

- H¢ théng nha vé sinh nang lugng mat troi, sit dung nudc bién duoc thiét ké,
ché tao voi quy mo 25 nguodi su dung/ngay. Sau 06 thang dua vao van hanh, h¢
thong hoat dong 6n dinh, chua c¢6 dau hiéu an mon.

- Hiéu qua xur ly chat thai ctia hé thong nha vé sinh duoc danh gia thong qua
chat luong bun ky khi va nudc thai dau ra. Chét lugng bun ky khi dam bao cic théng
s6: mat d6 vi khuan tong s6 ~ 108 MPN/ml, mét d6 methanogen 13 ~ 10> MPN/ml,
SMA dat 0,850,051 gCOD-CH4/gVSS.ngay. Cac chi ti€u phén tich nudc thai sau
xtr Iy co ban dat dudi ngudng quy dinh tai cét B/QCVN 14:2008/BTNMT.

Loi cam on: Cong trinh thudc de td,i “Thir nghiém t%zu’c té hé théng nha \f,é
sinh nang lwong mat trot, s dung nudc bién tai khu vuc quan dao Truong Sa” (cap
Trung tam Nhiét doi Viét - Nga) do Phan vién Cong nghé sinh hoc chu tri phoi hop
voi mét so don vi thuéc Qudn chung Hdi qudn trién khai thuc hién.
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