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CHE TAO THIET BI PANH GIA NHANH CH AT LUQONG
MOI TR UONG NUGC BIEN VEN BO

NGUYEN THANH PUC, NGUYEN MINH TRUC, LE THANH D UNG, VU TRONG HUNG

Trwong Pai hoc Khoa hoc Tw nhién, Thanh phé H6 Chi Minh

Toém tit: O nhiém mai terong da vadang 1a nét thic trang baodsng ¢ Viét Nam. Mt
trong nhing nguyén nhan laushgn ché vé trang b kj thuit giGp #anh gia nhanh k#n trang
mdi therong. Két qua danh gia mai trong tzi cho sz gilp cac nha gén ly aing nhe ngroi dan
c6 nhing dinh heéng va giti phap phu bp. Dya trén muc ti€u nay, nhdm nghiénza ching
t6i 74 phat triéén thiét bi do quang pH hdp thu &m tay va b héa chit @é xacdinh nhanh 3 ch
tiéu dinh drdng trong méi trong nesc bien gom nitrit (NO,), amoni (NH) va photphat
(POS*). Thi nghiém cho tliy, may quang phhdp thu eim tay va b thusc thi dat gici han
phéat hén 1a 0,38 ppb N@, 5,8 ppb NH" va 34 ppb PG Budc diu cia viéc phat trén,
nhom nghiénu @4 thanh cdng trong ¥¢ ch¥ tgo thiét bi cam tay va b héa chit lam viéc tot
trong diéu kién cia Viet Nam, thidn tién cho vic do dat ngoai mdi terong, chit luong dam
bao khi so sanhdi bg kit nhip khiu, & dang clé tqo, gia thanh thp, phu lp wi thi treong
cua Viét Nam nén c6 thcung @p rgng rdi cho éngdong.

I. MO PAU

Khoa hoc ky thuat cia TH gisi da phat trén manh ng linh wc cdng ngh ché tao
cac thét bi danh gia clit luong mai trong tr nhién [1, 5]. Nhu &u quan ly méi tnrong
doi hoi phai nghién du, thiét ké ché tao cac thét bi xac dinh nhanh, chin muc chit
lwong méi trdng nhim dam bao src khoe cho ngoi dan va hiu qua trong phat tén kinh
té, dac biét 1a trong thh wrc nghé cé, nudi téng thiy hai san, du ich, ngh dudng ven bén
[1]. Tuy nhién, thrc t ap ding cac chéin myc quan Iy trongdo dac, phan tichdanh gia
dinh lrong chit luong méi trong bién & Viét Nam dip rat nhiéu khé khin do han ché vé
kién thrc, ky thuat ciing nhr trang thét bi cho &ng dong. Gin ar vao nhu éu birc xdc
cua thrc t phat trén cac nganh kinkét xa i ven bén, aing nhr kha nang vadiéu kién
thue tién aza Viét Nam, ching tdi amh can dat ra nhém vu nghién &u, ché tao mot thiét
bi don gian, © tién nhrng VAn dap tng duoc cac tiéu chan ky thuat, do chuin xac hoa
hoc dé xacdinh mdt sb chi tiéu quan wng trong moi trong nréc bién. Trede mét,véi su
khuyén khich va tai & tai chinh @adé tai cip Nha mréc KC 09-07, 4p thé tac gi da tién
hanh nghiéneu ché tao bd “kit “ xac dinh nhanh, chinh xac 3 anion NONH,", PQ*>
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trong nréc bién. Hién nay, cac céng ty hda athva thét bi lon trén T gisi ciing da cké

tao nhiu loai bo “kit” nham danh gia bantinh lrong cac cht khac nhau pic wu trong

cac nganh &sinh, y € cong ©ng, moi teong... Cac b “kit” nay dangdugc ban éng rai

tai Viét Nam i gid thanh cao do phphu thudc vao ngdn hoa clht phy tro nhap khau.

Muc dich aia nhém tac gila mong mén va chirng minh kb ning clé tao dat tiéu chuan

vado chinh xac cho phép quatuiphan tichidi chiéu va so sanhdi cac thét bj tuong tr

nhap khau cac b “kit” t wong tr di kém thét bi do 6 hdp thu quang nb gon, tién dung

cho nhéu muc tiéu d¢ia thrc t# va thuin tién cho véc do dac ngoai thrc dia, gia thanh
thip, phu kp vai thi truong aia Viét Nam nén cé thcung ép rong rai cho 6ng dong.

Bai bao nay congdcac Kt qua nghién cu, thiét ké va clt tao thiét bi do nhanh 3
anion NQ, NH,", PQ* trong nrdc bién va cac kt qua ung ding do dac thuc £ tai viing
bién Viing Tau, Phan Thi vai két qua so sanhidi chang trén céac tit bi nhap khiu cia
hang nlr SHIMADZU 10-UV; SECONMAN S570.

1. Cac nguyén ly khoa lc oo ban

Céac nguyén ly khoade oo ban cia viéc thiét ké thiét bi do nhanh 3 anion NQ
NH,*, PQ?¥ daduogc giéi thiéu ky trong céng trinh [3].

Nguyén nhan chinhas sinh ra N@ trong tr nhién [t ngwn tir dong thrc vat.
Protein @adong thrc vat bi phan liy boi nhiéu loai vi sinh vat vaduoc chuyén hda thanh
céc acid aminut do, saut6 la sr khir cac amindé giai phong NH" va NH.

CONHy) + 2H,0 23 NHF + NHg + HCOs
Trong mdi trrdng ©n tai loai vi khuan nitrosomonas, c6 kming dr trit nang lrong
bang cach oxit héa NH thanh NQ " :

Nitrosomonas
—_—

NH," + 1.50, NO, + H,0 + 2H"

M3t khac vi khédn nitrosomonas c6 éoxit hda NHOH thanh NH va NQ,'. Nhiéu
hop chit chra nito hoa tan trongwdc da din toi sy ting ng d6 cac kyp chit nito trong
nudc bé mat. Trude hét 1a uré, én prim cia qué trinh uré hda trong hhién va phan bon,
saudd la amoniac va néi amoni tr phan bén,t qua trinh thi rira tr chu trinh dinh
dudng sinh hc ding nhr tir nudce thai sinh hait, néng nghdp va cdng nglép. Nitrit 1a két
qua cia qué trinh thodi hda caeh chit hitu co ¢6 chira ghc N trong chu trinh nitrogen.
Trong moi trong ki khi véi su c6 miit cua cHit cho hydro Bu oo xay ra sr khir di héa
nitrat sang nitrit. Trongla $ trudng hop, nhiu vi sinh \at khir nitrat thanh nitrit bn 1&
khir truc tiép nitrit thanh niv tr do.
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Nitrit trong nréc phan I6n do s chuyén hoa céc dit hitu ao dudi tac ding aia Vi
sinh \at. Hién nay nét luong v cungdn phan bon nit dugc con ngoi sir dung dé phat
trién ndng nghip. Chinh ong phan bén naga b sung nhdu hop chit chia N drdi
dang NO; tiéu thy nhanh trongtat. Pay ding 1a ngwn sinh ra bi cac qua trinh sinhdt.
Céac phan bon nay afb tan &t 16n trong mréc dodd & dang gay 6 nBim ngubn nuéc
ngam va nrge bé mat. Ham Lrong nitrit trong cac dong séng ngay calgg ching © viéc
tén thit nito tr phan boén trérdong rwng ngay cangdin. Theoudc tinh hang am cé
khoang 30.0004n nito duoc van chuyén ra bén duéi dang nitrat va nitrit.

Trong nc sdng hamuong nitrit rat thap, ch khaang 0.01 ppm, chkhi neéc séng
bi 6 nhEm mgi c6 thé tang 1én 0.05 ppm. 8 nhr nuéc chia chi yéu Nito ¢ dang NOy
thi nudc d6 da ki 6 nhém trong ndt thoi gian dai.

Amoniac xut hién trong cac khdtam lay c6 chra nhéu chit man muc, vi cHit mun
c6 thé 1am cho gc NOs™ bi khir thanh NH*. Ngoai ra, ion N con 1a thanh pin chinh
ciia cac 8n phim cong nghip nhr dam, thoc da,... S ton tai caa NHs 12 yéu t6 dé danh
gid mic d6 nhiém ban cia nréc bé mat, nudc bién, nrde ngim, ¢ cac vang lanan thanh
phé va cac khu cong ngdp. lon NH;" trong déi khdngdn dinh, drdi tac ding aia cac
yéu t6 héa hc, vat ly va sinh lrc né chugn hoa thanh cacop chit khdc @a N. Amoni
tén tai trong nréc ¢ hai cing NHs va NH,', ty 16 NHs/NH," tay thubc vao pH éa nréc
(khi néi amoni la chchung @ hai cang trén).

Phosphodn tai trong nréc chi yéu dudi dang phosphat, 1a& qua caa cac qua trinh
phong hoa, bao modit da, hadic do chinh tadong aia con ngoi. Phosphatai c6 thé
phan lai thanh ba dng:

Phospho #u co:

La cac dn xuit hitu oo cia acid phosphoric mhDNA, RNA (cac it chit di
truyén), ATP (dr trit va cung ép ning hrong cho hat dong aia € bao), hay céc
phospholipid.

Trong méi trong nréc ty nhién, phosphoitu o thuong rim trong phad lung,
trong xac cac phiéu sintity xacdong thrc vat chea phan ky. Tuy nhién, chiingésdan
dan bi cac vi sinh ¥t phan iy chuyén vé dang vé @.

Polyphosphat:

La chng 1 hop cia orthophosphat tlong khong Bn va & chuyén hoa thanh céac
phosphation. Polyphosphatb dugc phic v6i nhidu kim lcai, c6tng ding ong réi trong
cac nganh cdng ngp chbngan mon va x Iy nudc.
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Orthophosphat:

La cang kn nhit caa phospho trongrtnhién,duoc tao thanh t qué trinh phong héa
bao mondit da. Phospho trondat da din dan dugc phéng thich d@si dang ion phosphat
vao mdi trong nréce.

Orthophosphat trondit thuong b cac ht keo gir chit, nhy qué trinh traatéi ion
xay ra trén B mat ré, orthophosphadiugc cay Hp thu lam thrc an. Mot sd loai tao s
dung orthophosphat lam &b in, do \dy ham lrong phosphat trongudc bé mat thuong
khéng cao. Tuy nhién do cacat@ong turc tiép haic gian tép tir con ngrdi, ham Lrong
orthophosphat c6 écao lt thuong. Nedc thai sinh hait thuong chra lwong lon cac cht
tay rira c6 ngén goc tir polyphosphat, ¢l nay b thay phan thanh céc orthophosphat. Cac
hoat dong sin xuit ndng nghép cia con ngoi ciing thai vao mai tirdng cac lai phosphat
qua phan bon, céc étnay b nuéc mua nra trdi vao songdiva ra bén.

2. Thiét bi va phwong phap
2.1. Ché tao thiét bi xacdinh Phosphat va Nit, phién ban PNO1

Vé co ban, may quang phhip thu, phién bn PNO1 c6 éu tao ding nhr heat dong
trong tr nhu cac may quang phhip thu phanit khac. Tuy nhién, & muc tiéudé ra la
ché tao dugc may quang phhip thu phanit nho gon, tién loi khi di chuyén va hat dong
6n dinh, nén may PNO1 co6 thiké, ciu tao theo nguyénit aia may quang h2 kénh.
May PNO1do cung lic anh sang ingwn qua kénh tham Ko (reference) va kénhau
(sample), (hinh 1). Theo nguyé&tt hay thi may PNO1&xé tinhon dinh cao.

Li ght Cuvet Det ect or 10K Log-Amplifier

Sour ce Hol der
TLO71
7 § 4. Reference .
4 Display

Log(Reference/Sample) Hi

= 123. 4
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PHOTODIODE
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Power Supply

Battery

Max Power 3W

Hinh 1: So d6 mach nguyénic hat dong aia may PNO1
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May quang pb hip thu phanit PNO1 1a lai may quang ph 2 kénh. Gm 6 phin
chinh (hinh 1):

1. Ngwn dién (Power supply): Cungip dién apén dinhdé nudi ¢ thong.
2. Ngwn sang PNO1 (Light source): Cunipdiic xa don sic.

3. Hoc cuvet (Cuvet holder): chuyén dung cho cuvet 1 cm.

4. Pau do (detector): Chudn d6i tin hiéu quang thanh tin &i dién.

5. Mach xi ly tin hiéu (log-amplifier): Khiéch dai tin hiéu s cip, va chugn doi
thanh tin hu d6 hap thu.

6. Bo hién & (display): hén thi gia ti do hap thu.

Do yéu @u phii nho gon, & dang di chugn, nén ngadn phéat % anh sangia may
PNO1 khéng dungén phat pb rong va [ don sic nhr cac may quang phhap thu théng
thudng mao day noé dung rdt LED phéat quang phét rarb xa anh sang cé vang phep
rng Wi buéc séng &n. Bé xacdinh nitrite (phirc mau azao tai bugc séng 540 nm), dung
déen led phat anh sang mau xanh la cay (526 nm)dixdgrcamoni (plkc mau indophenol
do tai budc song 635 nm), chung téi dudgn led phat ic xa maudo (650 - 760 nm); &i
phosphate (pic di da phospho molybdate c6 haiiithap thu ti 700 nm va 880 nm)jé
dat duoc d6 nhay cao thi phi do tai buéc séng 880 nmimgdeén led IR. Tuy nhién dozh
ché vé mat linh kién caa cdng ic chuyén vadau do, néry day ching téi cbn sr dungdén
led phéat &nh sang méa chung bi dén leddé do amoni.

Vi viéc ar dung dén led phét fic xa &nh séang c6 ving phhep trongung dn thiét
gilp 1am ghm gia thanh an phim, & dang thay th va sr dung. Ngoai ra, daén led la
loai d&n c6 cong i tiéu thy nang lrong thép (0,15 - 0,4W), &sd phan hoi cao, nhanton
dinh nén 8 khdng pli cho déndn dinh va tét kiém dién. Tién loi tha hai 14 cac lai dén
led phat lrc xa &nh sang mau én dangdugc sr dung ong rai cho mc dich trang tri...
nén & dang mua i va thay tié tai Viét Nam.

Chi tiét quan tong K tiép trong may quang phhip thu 1adau do.O day, ching toi
sir dung diode quang, la linh &b chuyén di tuyén tinh tin héu quang thanh tin & dién.
Uu diém aia loai diode quang nay la chingt mhay sang va &n trongdiéu kién nhigt dai.

Tin hiéu dién sau khi ra kbi dau do, € duoc khuéch dai bang IC op-am TLO71 tréc
khi di vao mach xi ly tin hiéu. Trong nach xi ly tin hiéu, ning rong truyén quang & duoc
xt Iy va chugn doi thanhdo hip thu king ic LM 394.Uu diém aia ic nay la it nkiu, do on
dinh cao, khang tuyén tinh 6ng. Tuy nhién, nioc diém cia né 1a & s6 chuyén doi log
thap phan tixong khac 1 do ic nay hbdong phi thusc nhiéu vao céc linh Kin phu tro bén
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ngoai. Trongdinh hréng ai tién, ching t6i quét dinh thay tié ic LM 394 king ic ICL
8048. Tuy nhién, dodm ché vé mat thoi gian nén ic 80484n chraduoc chay thr.

Duya trén cac tit bi sir dung, mach cip ngun dugc thiét ké dé dam bao cung ép
dién apdu vaon dinh. May PNO1duoc thiét ké dé sir dung 2 laai ngudn 1a adapter am
dién (9 V) va pin (4 pin AA 2100 mAh). Khitsdung maydé do trong phong thi ngin
hayé noi c6 ngwn AC 220 V, c6 th sir dung ngwn cim adapter DC 9 Ving cach gt
nat chinh ngwn Vé vi tri 220 V. Neu ar dung khi di thuce dia hayo nhiing roi khéng co
dién thi sr dung pin c6 tié xac lai, loai AA 2100 mAh, \6i pin nay thi thi gian sr dung
s 12 8 gb.

2.2. To6i wu héa thwe nghiém quy trinh xac dinh amoni trong nwéc bién

Qua trinh éi wu héa quy trinh xadinh amoni trong méc bién duoc thyc nghiém
theo céc tai §u daduoc cong b [2, 4, 5, 6].

- Hoa cht:

+ Phenol: 10 g phenol/100 midsOH.

+ Natri nitroprusside: 0.5 g natri nitroprussidddiml HO cit.

+ Natri citrate: hoa tan 200 g Natri Citrate +@#&aOH trong HO thanh 1000 mL
- Céch pha ¢h

Dung dch PP: 50 mL Phenol + 37.5 mL Natri nitroprusside.

Dung dch OX:100 mL dung gth Natri citrate + & 25 mL NaOCI 5,5%.

- Lén mau trén cuvet

- Lay khaang 5 mL mdiu nuéc, loc qua gay loc 0.45um.
- Sir dung xy lanh y & Hut chinh xac 2.75 mL & neéc qua be vao cuvet, thém 90
pL thudc thir PP va 16(L thudc thr OX

- Sau 60 phademdo d6 hap thu trén may PNO1 (éhh ck d6 do amoni) Wi dung
dich so sanh lauwc cit va tbn hop thue thir.
2.3. To6i wu héa thwe nghiém quy trinh xac dinh nitrit trong n wéc bién

Qua trinh &i vu hoa quy trinh xadinh nitrit trong nréc bién da duoc thrc nghém
theo céc tai §u daduoc cong b trong [2, 4, 6, 7].

- Héa clit

+ Nudgc cit
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+ Dung dch HsPO, dam dac (85%)
+ Sulfanylamide
+ Dung dch N-(1-naphthyl)-ethylene dihydrochloride (NED.2HC

+ Dung dch chudn nitrite gbc 250 ppm N: hoa tan 1.232 g NaN@ong nréc cit
thanh 1000 mL. Thém 1 mL CH&dé bao quan. Dung dch gix lanh c6 tié sir dung trong
1 thang.

Dung dch chuin 1am vic 250 ppb Nhat chinh x4c 1 mL dungieh nitrite dc,
dinh mic bing nrdc cit thanh 1000 mL, dungich sr dung trong ngay.

- Céch pha ¢h

Thwec ithir SFA hoa tan 1g sulfanylamide trong 70 meR, dam dic va nréc cit
thanh 100 mL. Dungidh Bén trong nét thang Bu duoc bao quan trong binhdi mau.

Thwec thir NED: hoa tan 0.07 g NED.2HCI trongréc cit thanh 100 mL. Dungidh
bén trong ndt thang Bu duoc bao quan lanh trong binhdi mau.

- Lén mau trén cuvet
- Lay 5 mL miu nudc, loc qua gy loc 0.45pm.

- Hat chinh xac 3 mL Bu neéc qua be vao cuvet, thém 150L thudc thr SFAva
100 pL thubc thr NED.

- Sau 5 phatdemdo d6 hip thu trén may PNO1 (¢hh ck do do nitrite) Wi dung
dich so sanh lauwc cit va ibn hop thudc thir.

2.4. Toi wu hoa thec nghiém quy trinh xac dinh photphat trong nwéc bién
- Hoa ctit
+ Nudc cit 2 lan
+ Dung dch LSO, dam dac

+ Dung dch amoni molypdate &g 10000 ppm Mo: can 9.2017g
(NH4)sM070,4.4H,0 pha trong 500 mLuwc cit.

+ Dung dch kali antimonyl tartrat & 1000 ppm Sb: can 1.3720g
K(SbO)CH406.1/2H,0pha trong 500 mLuwc cit.

+ Dung dch axit ascorbic @ 10000 ppm: can 2.5lgAscorbic axit pha trong 250
mL nuée cit, dung deh c6 the sir dung trong vong it tuan ¢ nhiét &6 phong.

+ Dung dch chuin phosphate & 1000 ppm P can 0.6877g (NE,HPO, pha
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trong 500 mL éc cit.

Dung dch chuin trung gian 100 ppm P& rat chinh xac 10 mL dungich
phosphate ég, dinh mic bing nrdc cit ¢én 100 mL.

Dung dch chuin 1am viéc 10 ppm P& rat chinh xac 50 mL dungich chidn
trung giandinh mic bing nréc cit dén 500mL.

- Pha Ibn hop thubc thir

Cho vao binktinh mrc 250 mL: 100 mL néc cit, 17.2 mL dung th H,SO, dam
dic, dé ngwi. Thém tép 62.5 mL dung ith amoni molypdatedg, 25 mL dung ith kali
antimonyl tartrat §c va 125 mL dungidh axit ascorbic éc. Binh mic bing nréc cit.

Han hop thube thir c6 mau vang ndt, 6n dinh trong 4 h.

- Lén mau trén cuvet

- Lay 5 mL miu nudc, loc qua gy loc 0.45pm.

- Hat chinh xé&c 3.6 mL &u nrdc qua be vao cuvet, thém 0.4 mL tha th.

- Sau 10 phutgem do d6 hap thu trén may PNO1 (éfh cké do do phosphate) i
dung dch so sanh lauwc cit va ibn hop thudc thi.

3. Khio séat cac quy trinh phan tich Bing may PNO1 trong thrc tién

Noi dung khio sat bao gm nghién ¢u cac théng & nhr d6 nhay cia may so sanh
v6i mot may quang ph UV — VIS, d6 lap lai cua duong chuin, phrong sai tai hin so
sanh i mot may quang phUV — VIS khéac.

3.1. Phan tich amoni
So sanh d@ii han phat hén va gbi han dinh krong Wi mady SHIMADZU 10-UV:

1.000 134 1.000
< y = 0.9893x + 0.1005

0.800 R?=0.9993

Abs

0.800 -

0.600 | 0.600 -
y = 0.9576x + 0.0997

0.400 | R? = 0.998 0.400 -
0.200 +
0.200 - . 0.000 | | | | Amoni ppm
Amoni ppm
0.000 T ; : ! | 0 0.2 0.4 0.6 0.8 1
0 0.2 0.4 0.6 0.8 1

Hinh 2: Do lap lai caadudng chiuin quy Hinh 3: So sanh day cln véi may
trinh phan tich amoni trén may PN@d SHIMADZU 10-UV

cach nhau 8 gi
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Bang 1: So sanh cac théng giita hai may trong quy trinh phan tich amoni

Céc gia tri so sanh Méay PNO1 May SHIMADZU 10-UV
LOD ppm NH 0,0058 0,00621
LOQ ppm NH 0,019 0,0204
. \ Y =0,9893x +0,1005 Y =0,9612x + 0,102
Phrong trinhduong chuin
R® = 0,9993 R? =0,9974
Phrong sai tai hén 0,000209 0,000227

Vay trong quy trinh phan tich amoni, hai maydichinh xac tong duong nhau.
May PNO1c6 ptin nhay hon vado tuyén tinh cao bn.

3.2. Phan tich Nitrit

So sanh dii han phat hén va gbi han dinh rong Wi may SHIMADZU 10-UV:

1.000 ~

0.800 +

)
Q
<

1.200

1.000 ~

1]
e}
<

y = 0.0051x - 0.0072
R®=0.9981

0.600 -

0.400 +

0.200 -

0.000

0.800

0.600

0.400

0.200 +

y = 0.0041x + 0.0015
R’ = 0.9996

Conc (ppb)

nitrit ppb| ~ |0-000 i
' 0 40

0 50 100 150 200

250

o PNO1 = Shimazu

80 120 160 200

Hinh 4: D6 13p lai cuaduong chuin quy

trinh nitrit trén may PNO1

Hinh 5: So sanhkiuong chuin cia quy trinh

nitrit gitta may PNO1 va may SHIMADZU

10-UVv

Bang 2: So sanh cac théng phan tich ga quy trinh phan tich nitrit ia may PNO1 va
may SHIMADZU 10-UV

Cac gia tri so sanh May PNO1 May SHIMADZU 10-UV
LOD ppb NQ 0,38 0,57
LOQ ppb NQ 1,26 1,90
. , Y =0,0041x +0,0015 Y =0,0051x — 0,0072
Phrong trinhduong chuin
R® = 0,9996 R =0,9981
Phrong sai tai hin 4,33*10° 4,33*10°
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Trong quy trinh phan tich nitrit, m&NO01c6do tuyén tinh vado nhay tét hon. Gioi
han dinh krong nhr vay bao dam dé xacdinh cH tiéu nitrit trong méc bé mit.

3.3. Phan tich Phosphat
So sanh d@ii han phat h¢n va givi han dinh lurong Wi may SECONMAN S570:

0.500 4 §
0.450 +
0.400 4
0.350 +
0.300 4
0.250 +
0.200 4
0.150 +
0.100 4
0.050 +
0.000

0.400 1 &
0.350 - <
0.300 -
0.250 -
0.200 -
0.150 -
0.100 -
0.050 -
0.000

y-=0/1618x - 0.0004
R? = 0.9999

y = 0.2154x + 0.0063
R? = 0.9994

y = 0.1618x - 0.0004
R? =/0.9999

y = 0.165x + 0.0009
R?=0.9976

Phosphat ppm

Phosphat ppm T T T
! : 0 0.5 1 1.5 2 2.5
[« PNO1 4 SECONMAN S570

0 0.5 1 15 2 2.5

Hinh 6: D 13p lai ciaduong chidin trong ~ Hinh 7: So sénfdwong chun quy trinh
quy trinh phan tich phosphat trén may Phan tich phosphatiga may PNO1 va may
BNO1 SECONMAN S570

Bang 3: So sanh cac théng giita hai may trong quy trinh phan tich phosphat

Céc gia tri so s&nh May PNO1 May SECONMAN S570
LOD ppm PQ* 0,034 0,008
LOQ ppm PGQ* 0,112 0,027
Phrong trinhduong Y =0,1618x -0,0004 Y =0,02154x + 0,0063
chuin R* = 0,9999 R = 0,9994
Phrong sai tai hin 3,00%10’ 1,00%10°

Trong quy trinh phan tich phosphaty nhay cia may PNO1 tp hon may
SECONMAN S57@n bao dam dé xacdinh ham frong phosphat trongudc tr nhién.

3.4. Phan tich ndu thuc té

Sau khi kio sét cac théngdstrén, chiing téi éin hanh 1am Kim tra chéo dia cac
phong thi ngim. Sr dung mayPNO01dé do truc tiép ngoai hén trudng tai bo bién Phan
Thiét va Viing Tau, nu dugc ldy theo TCVN 6663 — 13: 2000 \d@@m & phan tich di
phong thi nglim phan tich théc Bo mén Hoa phan tich ®wyng Pai hoc Khoa hc Tu
nhién thrc hién.
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Bang 4: So sanh & qua phan tich thc t gitta may PNO1 va Phong thi nghi

Pija diém Amoni ppm Nitrit ppb Phosphat ppm

L4y miu May PNO1 | PTN HPT | May PNO1 May PNO1 PTN HPT

Ving Khoéng Khoéng 10.52 \Ming Khoéng Khong

Tau phathén | phat hen Tau phathén | phat hgn

Phan Khong Khong 4.83 Phan Khong Khong

Thict phat hen | phat hén Thict | Dhathen | phét hén
IV. KET LUAN

1. Vé miat khoa hec

Pa khio séat vadi wu héa cac quy trinh phan tich amoni, nitrit, ph@sgtong méc
bién. Chang toidd khio sat vadanh gia niing anh hréng aia mjt sb thanh phn va toan
bo tong thé nudc bién dén toan B quy trinh phan tich. & qua cho thiy voi quy trinh
ching tdidé nghi hoan toan khéngitinh hrong i cac thanh pin tng thé nuoc bién.
Két qua nay cé y ngta v do dang vado chinh xac ga quy trinhdugc nang cao.

Trong phin nghién ¢u thiét ké ché tao may quang ghhip thu phanit PNO1ching
t6i sr dung nhing linh kién dién tir tién tén nhr dén LED cé Ix6c séng chn loc, nhan
quangdién (dau do) c6dé phan hoi va do tuyén tinh cao, b hién thi tich hyp. Pay 1a inh
vuc nghién ¢u con ndi mé trong nréc ta do @y nhiing linh kign va thét bi nay hoan toan
phai nhap ngai, do vy két qua cia mayPNO1con khiém én, song i yéu cu phan tich
cac ion trong ndc bién thi may hoan toan cé&ktaping Ht vé d6 dung vado chinh xac.

Trong phin nghién éu cké tao b KIT cac hda cht dugc pha va dungdi ti 16 tiét
kiém nhit do \Ay han ché dugc viéc thai tré lai mdi truong nhiing héa cht doc hai.

2. Vé mit th tién

Hién nay, cac nganh kink bién: diu khi, khai khoang, giao théngrvtai, nghé ca,
nudi tdng hai san, du ch, ngh dudng ... dang phat tén rit manh vadong gop trén 45%
GDP aia Viét Nam. Bén enh nhing loi ich kinh € khéng ti¢ pha nhan, cac nganh nay
ciing dang c6 nitng tacdong xau d¢én méi trong bién. Mot trong nhiing tacdong xau do
la 1am 6 nhém vang bén, gay ra Hin trong phu a@dng do hamtong cac mdi dinh
dudng P, N wot qua hamutong cho phép. Vidy, viéc dinh lwong cac mdi dinh drdng
P, N la 1 yéu au cip thiét trong cdng tadanh gia , Bo vé va quin ly méi tnrong bién.
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Hién nay, cac piong phap phan tich trong phong thi righivan dong vai tro tich gc
cia minh. Tuy nhién, trong phan tich maidng, nHit 1& méi trdng bién dé danh gia
nguoi ta cin phan tich4t nhiéu mau, doi hoi thiét bi va quy trinh phan tich nhanho KIT
PNO1 phan tich nhanh nay céimy uu diém thuc & nhu:

- Thoi gian thrc hién phan tng nhanh.

- Do nhay va khaing 1am véc phi lyp v6i ham krong thip caa cac ion nghiéniw
trong redc bién.

- Céc thide thir dugc tron chung i nhau rat ngn thoi gian phan tich.

- CA&c $u t6 can nhiéu c6 hamwong thip nén khéng gagnh hrong.

- Chi phi cho it mau phan tich4t thap.

Loi cam on: Chang t6i chan thanham on Bé Tai KC09-07d4a ung h, khuyén
khich va B tro kinh phidé thuc hién nhiém vu nghién ¢u, théét ké ché tao thiét bi PN 01.
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DEVELOPMENT OF HANDY SPECTROMETER AND CHEMICAL KITS FOR
QUICK ASSESSMENT OF SEAWATER QUALITY

NGUYEN THANH DUC, NGUYEN MINH TRUC, LE THANH DUNG, VU TRONG HUNG

Summary: Environmental pollution is a contemporary alerttstan Vietham. One of
the reasons is the limit in facility to quickly ass the environmental conditions. A
spontaneous assessment in field will help the enmental managers as well as the residents
have appropriate solutions to eliminate risks. Ostudy aims to develop a handy
spectrophotometer and chemical kits to determimeetmutrient parameters in sea-water
including nitrite (NQ’), ammonium (Nk) and phosphate (P®). The testing of this device
and chemical kits showed the detection limit 0.8B NG, 5.8 ppb NH' and 34 ppb P¢.
As a first step in our study, we succeeded in naaturfing the handy device and chemical kits
which work well in tropical conditions, suitablerffield measurement, quality in comparison
with imported chemical kits, easy to make, low @st affordable to widely provide to the
community.

Ngay nhin bai: 30 - 12 - 2009
Nguoi nhgn xét: PGS. TSKH. Ngugn Tac An
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