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KHA NANG HAP THU AMMONIA CUA
ZEOLITE TY NHIEN TRONG MOI TRUONG NUGC
O CAC PO MAN KHAC NHAU

Nguyén Lé Hoang Yén va Truwong Quoc Phii!
ABSTRACT

Zeolite is recently used extemsively to reduce toxic gas such as ammonia (unionized
ammonia, N-NH; and ionized ammonia, N-NH,") in the intensive shrimp and fish ponds.
However, the efficiency of zeolite is highly variable in different ecological conditions,
particularly in different salinities. In order to determine the effects of salinity on ammonia
absorption of zeolite, two experiments were undertaken in indoor and outdoor conditions,
respectively. Each experiment consisted of six treatments, including 0, 5, 10, 15, 20 and
255, randomly designed in 500 L composite tanks without aeration during the
experiment courses.

The results showed that zeolite peformed well in freshwater with highest ammonia uptake,
one gram zeolite has absorbed 0.12 mg TAN. The absorbability of ammonia tendentiously
decreased in increased salinities. However, increase of dissolved oxygen concentration
and reduction of hardness after treating zeolite were observed. Saturation in ammonia
absorbption was recorded after twelve hours of application.
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Title: Ammonia absorbability of natural zeolite in different water salinities
TOM TAT

Trong nudi tém cd tham canh, Zeolite dwge siv dung nham muc dich lam giam TAN (NH;
va NH;'), trong méi truong. Tuy nhién hiéu qud cia Zeolite van con nhiéu bién dong o
cdc diéu kién sinh thdi khdc nhau. Thi nghiém vé anh hwéng cia nong dé mudi lén kha
nang hdp thu TAN cua Zeolite dwoc thuc hién trong diéu kién phong va ngodi troi nham
xdc dinh kha nang hdp thu TAN cia zeolite. Méi thi nghiém gom 6 nghiém thire: 0, 5, 10,
15, 20 va 25%o.

Két qua cho thdy zeolite cé tac dung hdp thu TAN tot nhdt trong méi trieong nude ngot,
1g zeolite ¢é kha nang lam giam 0,12 mg TAN. P mdn cang cao tic dung hdp thu TAN
cua zeolite cang giam. Zeolite co tac dung lam tang ham luwong oxy hoa tan. Sau 12 gio
xit li, zeolite khéng con kha néing hdp thu TAN.

Tir khéa: Zeolite, TAN, hép thu

1 MO DAU

Trong nudi trong thuy san, dic biét 1a cic mo hinh nudi tham canh, chat luong
nude 14 mot trong nhimg nhén té ¢ anh hudng rat 16n dén strc khoé vat nudi. Sau
tho1 gian nuoi, cac loai khi ddc tich tu & nén day ao nuoi s€ lam tom ca cham ldn,
phat sinh dich bénh 1am giam ti 1¢ song va nang suat nudi. Dé cai thién tinh trang
tich tu khi doc & ddy ao va chat luong mdi trudng nude, cac nha khoa hoc di
nghién ctru nhiéu bién phap khac nhau nhu st dung cac bién phap sinh hoc, su
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dung hoa chét, trong d6 Zeolite hién nay dugc cidc nha ndng wa chudng. Trong
nudi trong thay san, ¢ nhiéu tic gia nhan dinh, Zeolite 13 mot trong nhitng san
pham c6 tac dung tét trong viéc cai tao mdi truong nude, hip thu khi doc. Mot
lwong 16n Zeolite d3 duogce str dung trong sudt vu nudi tdm ciing nhu ca. Zeolite co
thé lam giam luong ammonium trong hé théng tuan hoan nudi thity san nudc ngot
dén 97% (http://www.Zeolyst.com/html/faq.html. 17/2/2005).

Tuy nhién, Boyd (1995) da dat van dé vé hiéu qua cua viée st dung Zeolite, ong
cho rang kha nang hap thy NH," cta Zeolite bi giam thap trong nu¢c médn va kha
nang nay cang thap khi d6 min cang ting. Bén canh d6, c6 y kién cho rang khong
thé str dung Zeolite trong cac ao nudi nudc min dé lam giam ham lwong Ammonia
trong ao nudi, (http://www.fishdoc.co.uk/water/ammonia.htm., 4/3/2005). Su hap
phu NH," ctia Zeolite bi kiém ché manh boi néng dd cao céc cation hoa tan trong
nudée 1o va cac hdc cua Zeolite bi nudc 1ap ddy nén khong thé hap phu cac loai khi
dugec (GESAMP). Nhu vy viée sir dung Zeolite trong nuéc 1o 13 van dé can quan
tAm va nghién ctru. “Khd néing hdp thu Ammonia ciia Zeolite tw nhién trong moi
truwong nudi trong Thiiy sdn“ dugc thyc hién nham khao sat kha ning hap thu khi
NH;, cai thién mdi truong cia Zeolite dé tir d6 c6 thé dé xuat khuynh hudng sir
dung mdt cach co6 hi¢u qua.

2 PHUONG PHAP NGHIEN CcUU

Nghién ctru gom 2 thi nghiém va tién hanh trong 2 diéu kién khac nhau. Thi
nghiém 1 tién hanh trong bé c6 the tich 10lit/bé, khong c6 nén day, b tri trong
diéu kién phong. Thi nghiém 2 tién hanh trén bé Composite 500lit, nén d4y cat bun
khoang 10cm. Méi thi nghiém g6m 6 nghi¢m thic voi cac d6 man khac nhau: 0, 5,
10, 15, 20, 25%o0 dugc pha tir nude 6t 90%0 va nude may thanh phé va b tri hoan
toan ngau nhién. Zeolite duoc sir dung 13 Zeolite ty nhién dang hat, c6 thanh phﬁn
Si02>70% va str dung véi lidu luong 15mg/L (theo khuyén céo ctia nha san xuat).
Ca hai thi nghiém dugc tién hanh trong diéu kién khong suc khi. Ham lugng dam
ammonia dugc tao ra trong mdi bé & thi nghiém 1 va 2 bang cach bd sung NH,CI
va bot ca c6 ham lugng protein 14 59% vai lidu luong 1.96g mot lan/ngay.

Theo Boyd (1998), luong Nitrogen thé hién ¢ dang NH," cho phép trong ao nudi
thiy san nam trong khoang 0.2 — 2 mg/L, do d6 khi str dung mét lwong du bot ca
bén vio bé, tao sé phat trién sau 5 ngay. Ham lugng TAN duoc kiém tra hang ngay
vao luc 14 gid (thoi gian pH va nhiét do ting cao nhét trong ngiy). Trong nudi
trong thuy san giéi han t6i vu ctia khi ammonia < 0.1mg/L, tinh ddc cua no ting
khi pH va nhiét do ting, do d6 khi ham lwong NH;>0.1mg/L hay thoi diém nhiét
d6 va pH cao nhat trong ngay cung voi ham lugng TAN 16n hon 2mg/L, tién hanh
xtt Iy Zeolite liéu luong 15 mg/L

TAN duoc thu miu 2 gid/lan sau khi xtr Iy Zeolite va dugc phan tich dé xac dinh

ham luong bang phuong phap Indophenol-blue. Su bién dong Oxy trudc va sau
khi x1r Iy Zeolite 2 gio dugc xac dinh bang may do YSI-D0O200
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3 KET QUA VA THAO LUAN
3.1 Thi nghiém 1
3.1.1 Bién dong Oxy truéc va sau khi xit Iy Zeolite 2 gio

Sau khi xir Iy Zeolite ham lugng oxy & tat ca cac nghiém thirc déu ting hon so véi
trude d6 tai thoi diém chwa xtr Iy (Hinh 1). Ham luong oxy ting cao nhat & nghiém
thire 1 tir 4,59 ting 1én 4,95mg/L. Mic du sy gia ting 1a khong dang ké nhung
khac biét c6 y nghia thdng ké (P<0,05) so vé6i oxy trude khi xtr 1y Zeolite va khac
biét c6 y nghia thong ké (P<0,05) so v4i nghiém thic 2, 3, 5, 6. Theo quan sat khi
xu ly Zeolite vao nudc hién tuong sui bot li ti xay ra. Diéu nay co the la do Zeolite
c6 cau trac 13 nhing thi rdng, bén trong c6 chira khong khi, khi tiép xtc véi nude,
hién tuong nudc tran vao lap day khoang tréng diy khong khi khuéch tan ra ngoai
gy nén hién tugng sui bot giup gia tang lugng oxy hoa tan trong nude. Co thé vi
dic diém cua Zeolite 1a kha nang trao (101 ion va tinh hap thy, nho d6 ma tham gia
vao qua trinh tay ué, dao nudc va cung cap oxy hoa tan cho ca va tdm nudi (Chen
Kong Jung,1988) do vay nhiéu cong ty, nha san xuat da cé khuyen cao nén xu 1y
Zeolite Itc chiéu ti nham gia ting lugng oxy vao ban dém cung cap cho vat nudi.
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Hinh 1: Bién dong ham lwong oxy truée va sau khi xir 1y Zeolite 2gio-TN1
3.1.2 Bién déng TAN: Total Ammonia Nitrogen

Véi cung ham luong TAN 13 2mg/L ban dau, sau khi xir Iy Zeolite v&i lidu luong
15g/m?, sau 2 gid ham lugng TAN bat diu giam va giam manh & tit ca cac nghiém
thirc sau 4 gi6. Ham luong TAN & nghiém thuce 1 gidam 42,2% con 1,15mg/L sau 2
gid, va giam nhanh dén 82% (1,64mg/L) con 0,36 mg/L sau 4 gio xtr Iy Zeolite.
Sau 12 gio xtt 1y Zeolite, ham luong TAN nghiém thtc 1 dat mtc thap nhat (con
0,22 mg/L), giam 88,9% (1,78 mg/L) so v&i ban dau va khac biét c6 ¥ nghia théng
ké so voi cac nghi¢ém thirc khac (Bang 1).

Ham luong TAN gidm mot cach dang ké & cac nghiém thuc 1, 2 c6 d0 man lan
luot 12 0, 5%o0 va khac biét c6 y nghia théng ké (P<0,05) so vdi cac nghiém thirc
khac tai cac thoi diém thu mau (Bang 1). Cac nghiém thirc ¢6 d6 man tir 5 dén 25
%o0 c6 ham lugng TAN giam cao nhét tai thoi diém 8 gio sau xir Iy va khoang thoi
gian sau khi xtr Iy Zeolite 8 gio dén 16 gio thi kha nang hap thu TAN cua Zeolite
bi suy giam, ham luong TAN giam di gan nhu khong thay d6i & tat ca cac nghiém
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thirc qua cac 1an thu mau (Bang 1). D6 min cang ting ham lwong TAN giam di sau
khi xir Iy Zeolite cang thap va thap nhat & nghiém thic 6 (46 man 25%o0), sau 8 gid
xtt 1y Zeolite TAN suy giam 13 0,5 mg/L va khac biét khong c6 ¥ nghia thong ké
(P>0,05) so v&i nghiém thirc 4, 5 ¢6 d0 man 1a 15 va 20%o.
Bang 1: Ham luwgng TAN (mg/L) gidm di ¢ cac nghiém thirc ¢6 d¢ man khac nhau -

Thi nghiém 1

Thot gian sau xtr ly 4 gio 8 gio 12 gio 16 gio

Zeolite

NT 1 (0%o0) 1,64+0,04a  1,69+0,04a 1,78+0,01a 1,76+0,01a

NT 2 (5 %o) 1,40+0,05b 1,44+0,01b 1,39+0,01 b 1,39+0,01 b
NT 3 (10%o) 0,96+0,11 ¢ 0,79+0,04 ¢ 0,79+0,01 ¢  0,791£0,02 ¢
NT 4 (15%o) 0,46+0,02 d 0,62+0,03 d 0,66+0,04 d 0,66+£0,05 d
NT 5 (20%o) 0,56+0,08 d 0,61+0,01 d 0,61£0,01 de 0,61+0,01 de
NT 6 (25%o) 0,48+0,03 d 0,57+0,02 d 0,58+0,01 e 0,58+0,02 e

Cic gid tri trong ciing mét cot ¢6 cing chit cdi thi khdc biét khéng cé ¥ nghia thong ké (P>0,05)

Nghiém thuc 4, 5, 6 ¢c6 d) man 15, 20, 25%o0, su bién dong ham lugng TAN khac
biét khong c6 ¥ nghia thong ké. Ham lugng TAN giam thip nhat & nude co do
man 25%o, sau 8 gio giam 28% va giam 29% sau 14 gio xt Iy Zeolite. Néu so
sanh gitta nghiém thirc 1 va 6 thi ham lugng TAN & nghiém thtic 1 (0%0) c6 lugng
TAN giam cao nhat sau 12 gio xtr 1y (1,78 mg/L) nhiéu gip 3 1an nghiém thirc 6
(28,8% hay 0,58 mg/L) va khac biét c6 y nghia (P<0,05) so v&i cac nghiém thirc khac.

Khi tién hanh thi nghiém vé6i ham luong Zeolite xtr Iy 1a 10mg/L trong nuée c¢6 do
man tir 0 dén 30%0, Emadi et al, (2001) d c6 két luan, voi d6 man cang ting thi
kha ning trao d6i ion NH," ctia Zeolite cang giam. Két qua cho thdy ddi véi nudce
c6 do man cao hon 30%o0, sit dung Carbon hoat tinh s& co trién vong nhiéu hon sir
dung Zeolite trong viéc loai bo Ammonia. Bén canh d6, kha nang hép thu
Ammonia ctia Zeolite cang giam khi trong nudc c6 nhidu ion Ca*> Mg®*, Na'
(Boyd, 1995). Theo http://www.badgerminingcorp.com/asp/sb (ngay 1/3/2005) thi
Zeolite dugc sir dung loai bo nhimg khi doc trong trai gibng, ao nudi ca nude ngot
dat hi€u qua rat tot.

Nhu vay, nude c6 do médn cang cao thi kha nang hép thu TAN cua Zeolite cang giam.
3.2 Thi nghi¢m 2
3.2.1 Bién dong Oxy truGe va sau khi xit Iy Zeolite 2 gio

Do Zeolite duoc xir 1y vao khoang thoi gian nhiét do va pH cao nhat trong ngay
(14 gio) nén sau 2 gio xu ly Zeolite, luc nay cuong do anh sang cao gitp gia tang
qua trinh quang hop, diy nhanh sy gia ting pH. Oxy tao ra tir quang hop cung voi
su khuéch tan coa khong khi tr nhiing khoang tréng trong cau truc Zeolite do cac
phan tr nude tran vao lap ddy, do d6 ham luong oxy ting & tat ca cac nghiém thirc
sau khi xtr ly Zeolite. Mac du ham luong oxy tang nhung khac bi¢t khong cod y
nghia thong ké (P>0,05) & tit ca cac nghiém thirc.

Do mat do tio & cac nghiém thirc khac nhau nén anh huéng dén ham luong oxy
hoa tan ¢ cac nghi¢m thirc. Ham lugng oxy hoa tan tdng Ién & thi nghiém nay cao
hon han ¢ thi nghiém 1. Ham luong oxy hoa tan & nghiém thirc 6 13 thap nhat tuy



Tap chi Nghién citu Khoa hoc 2006: 1-7 Truong Pai hoc Can Tho

nhién lugng oxy ting 1én cao nhat (0,13 mg/L) so v&i cac nghiém thirc con lai sau
khi xtr 1y Zeolite 2 gid. Nguyén nhan ¢ thé do nghiém thirc 6 c6 mat do tao thap
hon cac nghiém thirc khac nén trong qua trinh xir Iy Zeolite chim xudng it bi bao
phu béi vat chit hitu co nén ham lugng oxy thoat ra nhiéu tir nhitng hdc rdng cua
phén tir Zeolite. Theo Reynolds va Williford (1987, 1988), khi xur ly Zeolite ling
xudng, nhanh chong bi bao phu boi chat hitu co & nén ddy, vat chét lo ling trong
¢t nude. .. 1am giam ti 16 hip thu cac ion cua Zeolite trong cot nude.
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Hinh 2: Bién dong oxy trwéc va sau khi xir Iy Zeolite 2 gid' - Thi nghiém 2
3.2.2 Bién dong TAN (Total Ammonia nitrogen)
Sau khi xtr Iy Zeolite, TAN duoc theo ddi 2 gio/lan va ham luong nay déu giam &
tat ca cac nghiém thic. Ham luong TAN giam nhi€u nhat va ro nhat & nghi¢m thirc
1 (60%), nghiém thurc c6 d0 man 0%o0, gidm it nhat & nghiém thtrc 6 (10%), ké dén
la nghiém thtrc 5 (20%) so v6i nong dd TAN ban dau (Bang 2)
Bang 2: Ham lwgng TAN suy gidm & cac nghiém thirc sau khi xir ly Zeolite - Thi nghiém 2

Thoi gian sau xu 1y 4 gio 8 gio 12 gio 16 gio
Zeolite

NT 1 (0%o) 1,08+0,13a  1,29+0,17a  1,31+0,16a  1,3240,16a
NT 2 (5 %0) 1,01£0,36a  1,19+0,30a  1,2710,37a  1,294+0,35ab
NT 3 (10%o) 0,78t£0,17ab  0,95+0,07ab  1,18+0,25ab  1,204+0,23ab
NT 4 (15%o) 0,24+0,18 ¢ 0,45£0,20 ¢ 0,56+0,22 bc 0,67+0,27 bc
NT 5 (20%o) 0,361£0,04 bc 0,48+0,11 bc 0,53+0,11 ¢ 0,53+0,13 ¢
NT 6 (25%o0) 0,10£0,09 ¢ 0,23+0,04 c¢ 0,20+0,15 c¢ 0,24+0,17 c

Cdc gid tri trong cing mot c6t ¢é ciing chi cdi thi khéc biét khéng cé y nghia théng ké (P>0,05)

Sau 4 gid xtr Iy Zeolite, luong TAN giam nhanh nhit & nudc ngot (1,08mg/L) va
khac biét co ¥ nghia thong ké so véi nghiém thirc 4, 5, 6. Luong TAN giam chdm
nhat 13 nghiém thirc c6 d6 min cao nhat (25%o0), sau 2 gid lwong TAN giam 3%,
tir 2,48 mg/L giam xubng 2,4 mg/L (Hinh 3).

Sau khi xur 1y Zeolite 16 gi¢, ham lugng TAN ¢ nghiém thirc 1 gidam 60% (1,32
mg/L), gép 3 1an so v&i nghiém thirc 5 (giam 20% hay 0,53 mg/L) va giam gip 6
1an so v6i nghiém thuc 6 (giam 10% hay 0,24 mg/L) va khac biét c6 y nghia thong
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ké so voi ba nghiém thic 4, 5, 6 (Bang 2). Trong thi nghiém ham luong TAN suy
giam véi ti 1é thap hon ti 1¢ giam TAN cua thi nghiém tham do ¢ tt ca cac nghiém
thire. Doi v6i thi nghiém tham do, sau 4 gio xu ly Zeolite, ham luong TAN giam
dén 82% & nudc ngot gap 2 lan sy suy giam ham luong TAN 6 nghiém thirc 1
trong thi nghiém nay (giam 49%). Trong diéu kién thi nghiém, mot lugng du bot
ca dugc bon vao lam gia ting ham lugng TAN trong nudc va tao ra thém mot
luong vat chat hitu co ling tu & nén ddy. Day chinh 14 nguyén nhan giy nén su
kém hip thu TAN ctia Zeolite. Theo Reynolds va Williford (1987, 1988), trong ao
nudi tom tham canh, luong vat chét hitu co hoa tan tang theo thoi gian nudi va lam
giam hiéu qua hip thu cua Zeolite, bén canh d6 khi xir Iy Zeolite ling xubng,
nhanh chéng bi bao phu béi chit hitu co ¢ nén day, vat chat lo limg trong cot
nudc...nén ti 1& hap thu cac ion cta Zeolite trong cot nude bi giam.

Sy hép thu TAN cua Zeolite ting dan va sau d6 ¢ khuynh hudng cham lai sau khi
xur Iy Zeolite dugc 8 gio. Sau 12 gio, kha ndng lam gidm TAN cua Zeolite khong
con, sy bién dong ham lwong TAN khong déng ké & tat ca cac nghiém thirc. Ham
lugng TAN ¢ nghiém thie 1 (0%o0) va nghiém thire 2 (5%o0) la twong duong nhau
va khac biét khong c6 y nghia thong ké, tuy nhién chung khac biét rat co ¥ nghia
thng ké so voi cac nghiém thirc con lai ¢ tai cac thoi diém thu mau.
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Hinh 3: Bién dgng TAN & cac dd min khac nhau sau khi xir 1y Zeolite — TN2

Qua danh gia bang mat thudng sau khi xir Iy Zeolite, lugng vat chét lo ling trong
nuée thi nghiém giam, nude trong, diéu nay rat phu hop véi két qua cia NACA
(1994), mdi truong nude sau khi xir Iy Zeolite chat lwong nude duoc cai thién,
giam ham luong chét ran lo ling trong nuéc (Total Suspended Solid), day c6 thé 1a
nguyén nhan lam ham lugng TAN gidm di ¢ thi nghi¢ém nay khong cao.

Két qua nay phu hop véi két qua ciia Emadi et al. (2001), sau khi xtr Iy Zeolite
(dang bot min) 4 gio, TAN tiép tuc suy giam ham lugng nhung khac biét khong c6
y nghia thong ké (P>0,05). P6 min c6 anh hudng dén kha ning hip thu TAN cua
Zeolite trong nudc, cac nghiém thirc ¢6 do man cao thi ham lugng TAN suy giam
theo thoi gian cang it. Theo nhan dinh cia GESAMP (2001), sy hap phu NH; cua
Zeolite bi kiém ché manh béi cac cation hoa tan trong nudc 1o v6i nong do cao va
cac hdc rong ctia Zeolite bi nude 1ap day nén khong thé hip phu cac loai khi dugc.
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Tai thoi diém thu mau, véi pH tir 8,2 dén 8,4 va nhiét do tir 30 dén 31°C thi ham
luong NH; chiém tir 12,32% dén 18,21% (Boyd, 1995). Nhu vy khi st dung
Zeolite, di v6i nudc ngot (nghiém thirc 1) sau thoi gian 16 gid, xir Iy Zeolite liéu
luong 15mg/L, ham luong NH; giam di 0,24 mg/L (tr 0,4mg/L xudng con
0,16mg/L). Cac nghiém thirc c6 do man cang cao thi lugng TAN mat di cang thép,
do @6 ti 16 NH; t6n tai trong moi trudng giam di khong dang ké.

Nhu vay, trong cic md hinh nudi thuy san, Zeolite c6 kha ning hap thy TAN tdt
nhat trong nudc ngot va nude c6 dd man cang cao thi kha nang nay cang gidm

4 KET LUAN

Zeolite ty nhién c6 kha niang lam giam TAN cao nhat & moi trudng nudc ngot.
Qua thi nghiém tham do, voi ham luong ban ddu 2mg/L sau 16 gio xir Iy voi lidu
lugng Zeolite 15 mg/L, TAN giam 88% (1,76mg/L) con 0,24 mg/L, tuong duong
lg Zeolite lam giam 0,12 mg TAN

Tac dung cua Zeolite cang giam khi d6 man cang tang va ham luong vat chat hiru
co lang tu & nén day cang nhiéu

Zeolite c6 tac dung lam giam TAN trong khoang thoi gian tir 8-12 gio sau khi xu
li, trén khoang thoi gian trén ham lugng TAN gan nhu khong thay doi. Do do
Zeolite nén dugc su dung trong treong hop ham lugng TAN tang cao dot ngdt
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