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XAC PINH LUGNG THOAT HOI NUGC CUA SAY
~ BANG PHUONG TRINH CAN BANG NUGC
O KHU PAT NGAP NUOC KIEN TAO CHAY NGAM

Lé Anh Tuan’
ABSTRACT

Common reed (Phragmites australis), or simply called reed, is a tall and robust grass
species which can be found in many tropical countries, primarily in freshwater and light
brackish wetlands. Reed is widely used to treat various forms of wastewater in the
constructed wetlands. Phragmites australis stores larger amounts of the nutrient within
their biomass. It is assumed that the values of transpiration are increased as a result from
the growth of common reed biomass. Based on the water balance equation in a closed
system as a constructed subsurface flow wetland, the transpiration of water inside the soil
to the air via its plant system were determined. The result shows that reed consume a lot
of wastewater by transpiration. Increasing transpiration of the reed in a constructed
wetland (mm/12hr) is a function of the experimental dates.
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Title: Determining the transpiration of common reeds by water balance equation in a
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TOM TAT

Cdy sdy (Phragmites australis), hodc goi tdt 1a sy, mét logi c6 cao va khée cé thé tim
thay tai nhiéu quéc gia vimg nhiét @i, ddc biét la cdc ving dat ngdp nwée, nuwde ngot va
niede hoi lo. Sdy dwoc sir dung rong rai dé xir Iy nhiéu logi nueée thai trong cdc khu dat
ngdp nuée kién tao. Sdy Phragmites australis chiva mot lwong 16n cdc chat dinh dwong
bén trong sinh khoi cia ching. Gid thiét rang cdc gid tri thodt hoi nwdée sé gia tang nhw
mot hé qud cia s tang trieong sinh khoi ciia sdy. Diwa vdo phwong trinh cdn bang nude
ciia mét hé thong kin nhw khu dat ngdp nwde kién tao chay ngam, heong nuée tiv trong
ddt thodt ra khong khi qua hé thé'ng cdy tr(;ng duoe xdc dinh. Két qud cho thdy sdy tiéu
thy mot lwong nudc thai lon do sy thodt hoi. Su gia tang luong thodt hoi cua sdy trong
mot khu ddt ngdp nwée kién tao (mm/12gio) la mét ham cia sé ngdy thiee nghiém.

Tir khéa: thodt hoi, cdy sdy, cin bang nwéc, dit ngdp nwdc kién tao

1 GIOI THIEU

Cay say (Phragmites australis), hay goi tt 13 sdy, c6 tén tiéng Anh thong dung la
Common Reed (Hinh 1). Sy c6 thé tim thay ¢ hau hét cic qudc gia ving nhiét doi
v6i dic diém nhu mot loai co dai 6 than cao va phat trién manh trong cac vung
d4t ngap nudc nude ngot va nude hoi lg. Cay sdy c6 thé tim thiy ¢ moi tinh thanh
cua vung dong bang song Ciru Long. Than sy co thé duoc s dung nhu mot
ngudn nguyén liéu cho nganh coéng nghiép gidy. Trong diéu kién thuan tién vé dat,
nuée va anh ning mat troi, sdy co thé moc trai manh ra khap cac vung chung
quanh tré nén mot quan thé doc nhit bai hé thong than, r& va choi nhanh day sinh
luc cua ching (Hara et al., 1993). Hat giéng tir hoa ctia sdy co thé phat tan di xa
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nhd gié. Thong thudng, sdy co thé dat chidu cao truéng thanh trung binh khoang 2
mét, & d6 cao nay cdy c6 thé phat hoa hodc dam ra chdi méi tir gdc. Tai ving dong
bang séng Ciru Long, mién Nam Viét Nam, trong diéu kién ¢4t ngap nuéc bao hoa
hodc can bio hoa, chidu cao cia sdy (tir gbc 1én phat hoa) c6 thé dat kich thudc tdi
da 1a 3,5 - 4,0 mét. Ré say la loai ré chum dic trung véi mat do day cao & do sau
30 - 60 cm du6i mit dat. Dudi do sau 60 cm dén do sau 16n nhat 70 cm, mat do ré
giam dan. L4 sdy c6 dang phang mau xanh, rong tir 1-6 cm va dai 50-60 cm. Theo
mot nghién ciru & Cong hoa Séc, siy dat dén lugng sinh khéi tdi da 1a 5072 g/m2
sau ba hodc bon mua ting truéng (Vymazal and Krofelova, 2005).
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Hinh 1: M té hinh thé ciy siy

Say dugc st dung rong rai trong vi¢c xur Iy cac loai nude thai khac nhau qua mot
khu dat ngap nudc kién tao (Kadlec et al., 2000; Vymalzal et al., 1998). Sy c6
kha ning giit mot lwong 10n cac chat dinh dudng trong nudc thai qua luong sinh
khéi cua ching (Windham and Ehrenfeld, 2003). Cac thuc nghiém cua Lee va
Scholz (2006), Tuan ef al. (2005) di ching minh rang sdy da loai b6 c6 y nghia
mdt luong 16n mtrogen trong nudc thai do hap thu qua hé théng ré cia chung. O
mién Trung An D¢, gidng siy Phragmites karka di loai bo 78% lugng nitrogen va
58 — 65% lugng phosphorous sau khi qua mot hé thong dit ngap nudc kién tao
chay ngam nam ngang (Billore et al., 1999).

Tuy nhién, truéc nay van chua cé nghién ctru ndo xéac dinh ciy sdy da hat bao
nhiéu lugng nude trong moét thoi doan nao do. Gia thiét rﬁng sdy s& hut kha nhiéu
luong nude vao ban ngay, ké ca vao nhiing thang c6 thoi tiét tuong ddi mat mé
nhu thang 9, thang 10, thang 11 nhu ¢ thanh phd Can Tho. Nghién ctru ndy nhdm
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dinh lugng gia tri thoat hoi nude vao ban ngay cua cdy sy ¢ thoi doan va dia diém
Can Tho. Phuong trinh can bang nudc & mot khu dat ngap nude kién tao véi cy
trong 1a say duogc ap dung cho thuc nghiém nay.

2 PHUONG PHAP VA PHUONG TIEN

Thang 4/2003, Truong Dai hoc Can Tho di xay dung mot khu dat ngap nudce kién
tao v6i kiéu chay ngam nam ngang nham thyc nghiém kha ning xir Iy nudc thai
sinh hoat dén cu & Khu I (Hinh 2). Cay trdng dugc chon 1a siy (Phragmites spp.)
v6i mat do trong ban dau 1a 25 cay/m’. . Khu thuc nghiém la mot bé xiy bang bé-
tong cbt thép hinh khdi chir nhat c6 kich thudc phan loc qua cat 1a 12.0m x 1.6m x
1.1m. Cat duoc lay tir séng Clru Long v&i loai cat trung (d6 rong trung binh la
47%). O phan day ciia doan xir Iy qua cat ¢6 5 van nho dé 1dy mau nu6c. Phia hai
dAu cua phan xtr Iy déu c6 bé chira nude ddu vao (1.6 x 1.6 x 1.8 m®) va dau ra.

Hinh 2: Khu dit ngip nuwéc kién tao chiy ngdm nim ngang & Khu I, Truong Pai hoc Cin Tho

M&i ngay khu thyc nghiém dat ngap nudc nay bom 2 1an, mdi 1an 300 lit nudc thai
sinh hoat 1én bé chira ddu vao hé thong (trong duwong véi 16p nude 11.72 cm trong
bé vao). Nudce thai dugce loai bo cac chét rén 16n (rac, boc nylon, gb vun, giﬁy, .2
bang tdm ngan bang tham xo dira trude khi di vao hé théng. Nudc di vao hé thong
duoc kiém qua van diéu tiét va bao dam muc nude dudi cat luén gitt & mic 1 mét
tir day, bao dam ludn cé nudc cho sy phat trién. Dau ra cua hé thdng c6 cac van
xa va kiém soat nudc.

Dé xac dinh lugng thoat hoi nudc qua sdy, ta co thé ap dung phuong trinh can
bang nudc qua hé thdng. Nghién ciru nay duoc thuc hién trong nam 2005 sau 2
nam trf)ng sdy. Luc do sdy dé phat trién day dic, phu kin mat cat. Ngay 8/8/2005
sy bi cét sat gdc, chi chira phan ré dudi cat. Cay sdy bi cit dugc phu day trén mat
dé han ché t6i da su bdc hoi tir mat dét, lwong nay xem nhu nho va cé thé bo qua.
Viéc do dac can bang nudc dugce thuc hién tr ngay 5/11/2005 dén 15/11/2005. Do
luong thodt hoi qua thuc vat xay ra chit yéu vao ban ngay va viéc do dac ban dém
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bi han ché, nén thyc nghiém dugc tién hanh lién tuc sudt 12 gid vao ban ngdy (tur
7:00 sang dén 19:00 chiéu t6i). Viéc do nudc duoc thyc hién tung gio. Subt quéa
trinh do dac, néu co hién tuong gi bat thuong cia thoi tiét (mua, may, gio
manbh,...) déu dugc ghi chép can than. Day la giai doan sau khi mua mua d3 qua.
Qua trinh do cac s6 hang trong hé thdng twong xtmg véi su phuc hdi va phat trién
clia cay sdy tir lic bi cat dén luc dat dén chiéu cao truong thanh (khoang 2 mét)
trong khoang thoi gian trén 3 thang. Phuong trinh can bang nudc dugc minh hoa
qua hinh 3.
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Hinh 3: So dd khio st cin bing nuwéc ¢ khu dit ngip nwéc kién tao

Luong nude vao cua hé thong (ky hiéu la Vj), lugng mua (Py) roi trén mat béng
(Ay) hé thong néu c6 s& duge lay tir s6 liéu do mua ctiia Tram Khi tuong — Thay
van thanh phd Can Tho (cach noi khao sat khoang 800 m). Lugng nudc ra khoi hé
théng la V,, lugng 1o ri do dugc 1a Vi, lugng boc hoi mit thoang E;; trén 2 mat
thoang & bé dau vao (A1) va bé du ra (Ayys). Luong thoat hoi nude ky hiéu la
T, xay ra & phﬁn dién tich dugc bao pht bdi sdy Ay,

Phuong trinh can bang nuéce cho hé théng kin nhu trén c6 thé tom gon nhu sau:
AVy=V;- Vot PpAy — TAw — EnAww - VL

trong do:

Vi - thé tich lwong nuéc bom vao hé thong trong gio dau tién (L);
V, - thé tich lugng nudc xa ra tir hé thong dén cudi gio thir 12 (L);
P, - luong mua roi do duoc subt 12 gid thue nghiém (L);

Ei, - lugng bdc hoi mit thoang cua nuge sudt 12 gid thuc nghiém (L);
Ty, - lugng thoat hoi nudc tir sdy subt 12 gio thyc nghiém (L);

Vi - luong nude ro ri khoi hé théng sudt 12 gior thuc nghiém (L) .

Hé¢ thong khong c6 lugng tham xudng dt vi hé thong duoc lam bing bé tong cbt
thép viing chic bao boc chung quanh va 16t day. Phan mit thoang md 1a phan bé
vao va bé ra voi dién tich 13 Ayy = Aww + Awwa va dién tich sdy bao phu Ay, 1a
thanh phan ra hé thong. Dién tich mit thoang 1a 7 m” trong tong dién tich 25.6 m>
clia toan hé thong xir 1y (A,). A,, bao gdm dién tich bé vao, phan loc thd qua than
va xo dira, vung loc qua cat va bé ra (Ay = Ayw T Ayp). Luong thay ddi khéi nude
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trit trong hé thdng V,, thuc té 13 nho va c6 thé bo qua. Nhu vay tir phuwong trinh
nay, lugng thoat hoi nudce tir sdy s€ co6 khi tat ca cac so liu khac da duoc xac dinh.

3 KET QUA VA THAO LUAN

Két qua lwong xa ra dwoc chuin héa (truc duing) ing véi thoi gian (truc ngang)
trong khao sat can bang nudc trong nam 2005 dugc thé hién & hinh 4. Bang 1 trinh
bay két qua tinh toan can bang nudc tinh theo thé tich lwong nudc thoat hoi (tinh
theo L/12gid). Tir két qua nay, biét dién tich phan bao phu cdy siy (12.0 m x 1.6
m), d& dang suy ra 16p nudc thoat hoi (tinh theo mm). Tir d6, twong quan tuyén
tinh gitra 16p nudc thoat hoi (truc dimg) va thoi gian (truc ngang) dugc xac dinh
nhu hinh 5.

Lwong chay ra da chuan héa (L/12 gi®)
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Thoi gian (gio)
Hinh 4: Dong chay di chuin héa (L/12 gid) twong tng véi thoi gian (gio)

Bing 1: Két qua tinh cin bing nwéc (tit ci cac sd lidu tinh bing L/12 gio)

Negay Lwong nuéc vao (L/12 gid) Lwong nwdéc ra (L/12gio)
Bom vao Lwong mwa Lwongra Bochoi Rori Thoat hoi

05/9/2005 300 0 253.5 13.3 21 12.20

06/9/2005 300 41.0 298.2 12.8 21 9.00

24/9/2005 300 0 217.8 20.3 21 40.90

25/9/2005 300 273.9 488.2 12.3 21 52.40
03/10/2005 300 0 208.8 14.4 21 55.80
17/10/2005 300 0 192.8 6.9 21 79.30
18/10/2005 300 12.0 195.1 12.8 21 83.10
31/10/2005 300 0 197.2 11.7 21 70.10
01/11/2005 300 0 191.1 10.5 21 77.40
14/10/2005 300 0 160.9 11.2 21 106.90
15/10/2005 300 0 158.0 12.6 21 108.40
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6.0 1 Lwong béc hoi (mm/12 gi®)
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y = 0.0599x - 2312.3
R® = 0.9259

Hinh 5: Twong quan giira 16p nuwoc thoat hoi ciia cay sy (mm/12gio) theo thoi gian (ngay)

D) thi & hinh 4 cho thiy gia tri cudi cing ctua duong cong khong tién dén tri zero,
quan sat ndy cho thay c6 mét lugng nude  dong trong 16p loc cua khu dit ngap
nuée hodc do c6 mua roi vao thoi diém ban dém. Qua két qua & hinh 5 trén cho
thdy chiéu day 16p nudc thoat hoi gia ting twong Ung véi sy phat trién sinh khoi
clia cdy sdy. Hé sb twong quan theo duong tuyén tinh giira hai bién s6 trong thuc
nghiém rit cao (R2 = 0,9259), chung t6 quan h¢ nay rat chdt ché. Khi cay say
trudng thanh (cao dén 2 mét), lugng thoat hoi nudc dugc xac dinh la 5,65 mm
trong 12 gid vao ban ngay. Néu tiép tuc dé cdy siy phat trién dat do cao ti da (xap
xi 4 mét) thi lugng thoat hoi nay con c6 thé tang 1én nhiéu hon.

4 KET LUAN

Nghién ciru nay gitp ching ta hiéu hon dic diém sinh hoc va  thiy hoc cua cay sy
& khu dat ngap nuéc kién tao. Thuc nghiém cho thdy hé ré cay sdy da hut kha
nhiéu luong nuéc thai vao trong hé thong. Nho kha ning hit nuéc manh cia ré
sdy, cac chat 6 nhiém trong nudc thai duoc say hap thu bién thanh sinh khdi. Chat
luong nudc thai dwgc cai thién rd rét qua qua trinh chay ngam trong khu dat ngap
nudce kién tao véi cdy trong 1a siy nhu trong thuc nghiém. Két qua do dac nay ¢
Pai hoc Can Tho gép phan dir liéu xac dinh lwong thoat hoi tir say khi dat chiéu
cao trudng thanh ma truge d6 chua cé thye nghiém. Nghién clru nay cling 1a co s¢
dé chon loai cay trong cho viée xir Iy nudc thai qua khu dat ngap nudc kién tao &
mot khu vuc nhiét déi giéo mua, trong do sdy 1a mdt ung vién ndi bac cho viée
quyét dinh chon lua.
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