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chinh xac hon phwong phap dwong cao vi tri cda Saint — Hilaire ma con dwec (rng dung vao cac
chuong trinh cling nhw phdn mém tin hoc giup ngudi st quan hang hai thao tac xac dinh vi tri tau
mot cach nhanh chéng va hiéu qua nhét.
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GIAM HAM LUQNG NOx TRONG KHI THAI CUA DPONG CO DIESEL BANG
THAP PHUN NUOC BIEN CO HAM LUONG KHI CHLORINE CAO
REDUCE NOx IN EXHAUST GAS OF DIESEL ENGINE BY USING SEA WATER
WITH HIGH CHLORINE CONCENTRATION
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Bai bdo dé cap t&i phuong phap st dung thédp phun nwéc bién c6 ham luong khi
Chlorine cao dé xir ly NOXx trong khi x& cda déng co diesel. Nuéc bién duoc dén vao
thiét bj dién phan dé tao ra ham lwong khi Chiorine cao, sau dé dwoc phun trong thap
nwéc dé xwr ly NOx. Cac két qua thi nghiém cho thdy ham luong NOXx c6 thé gidm t6i
20% tuy theo tai cda déng co diesel.

Abstract

In this study, experiments were performed with sea water spraying in the scrubber to
remove NOx in exhaust gas of diesel engine. The sea water was pumped into a
electrolysis cell in where it was electrolyzed and increased chlorine concentration, then it
sprayed in the scrubber. The results show that the NOx removal efficiency of this
scrubber up to 20% depending on the engine loads
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1. bat van dé

Ngay nay & nhiém méi trwong ngay cang tré thanh mét van dé nhirc nhébi véi con nguoi.
Trong d6 mdt phan khéng nhd nguyén nhan c6 ngudn gbc tir khi thai déng co. Bong co Diesel
dwoc cong nhan c6 nhiéu wu thé vuot tréi nhwng van ton tai nhiéu nhwoc diém & khia canh moi
trwdng, d4c biét la viéc thai NOx. Nguwoi ta da va dang nghién ctru nhiéu phwong phap khac nhau
dé gidam NOx, nhw phwong phap EGR, xuc tac, ... N6i chung méi phwong phap déu cé nhung wu
va nhuoc diém nhét dinh. Mot sb héa chét da duoc str dung nhw 1a hap thu hodc céc tac nhan oxy
héa dé loai bd hoéc tiéu hily NO, NO,, NOx, SO, trong cac thap phun hod chét [1]. Nhirng loai héa
chat nay c6 gia thanh cao va kha tdén kém. Trong bai bao nay tac gia trinh bay mét phwong phap
str dung mot thap phun nwéc cé ham lwgng khi Cl, cao dwgc phun vao khi xa ctia déng co diesel,
phwong phap nay lam gidm ndng dé NO trong khi thai véi hiéu qua cao.

2. Nguyén ly giam NOx

Qué trinh dién phan 1a qua trinh gay ra mét phan ng héa hoc xay ra bang céach truyén mét
dong dién qua mét chat hodc hén hop cac chét, nhat 1a & dang 16ng. Dién phan dan dén sw phan
hdy caa mét hop chét thanh cac nguyén t ctia né. Trong thi nghiém nay st dung mét thiét bi dién
phan gém co hai dién cuc, dién cuc dwong (anode) va mét dién cwe am (cathode), dwoc nhung
vao trong nwéc bién. Hai dién cuc dwgc ndi voi mot nguon dién mot chiéu (DC). Binh chtra nwoc
bién c6 thé tich 10 lit. Mang ngan cla thiét bi dién phan nay dwoc ché tao bang vat liéu Teflon, cac
dién cwe dwoc lam bang sat hop kim. Khi mét dong dién truyén qua nwéc bién, céac ion CI, di
chuyén dén cuc dwong, méat dién tlr dé tré thanh khi Clo. Trong khi dé, céc ion natri, Na*, dwo’c
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dan dén cwc am. Nhung ching khong nhan electron dé tré thanh nguyén t& kim loai natri. Phan
(rng cla nwéce bién dwgce dién phan va NOx trong khi xa clia dong co’ nhu sau [2]:

2NO + Cl, S 2NOCI Q)
NOCL + H,O = HNO, + HCI 2)
HNO, + HCIO = HNO; + HCI ?3)
Cl, + OH =Cl +HCIO 4)
HCIO + OH =CIO +H,0 (5)
NOCI + 20H =CI +NO, + H,0 (6)
3NOCI + 40H = 3Cl + NO3 + 2NO + 2H,0 ©)
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Hinh 1. Thiét bj dién phdn nwéc bién.

3. Thi nghiém
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Hinh 2. So’ dé thi nghiém.

Bong co diesel dwoc str dung trong thi nghiém nhw trong r_ﬂnh 2 la déng co YANMAR NF
19-SK, cong suat cwe dai 14 kW. Khi xa tir ddng co diesel dwgc dan qua thap nwéc véi san lvgng
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1200 I/phat. Nwéc bién tir két chira dwoc bom sb 2 bom vao thiét b dién phan, tai day nuwéc bién
dwoc dién phan & dién ap 46V cuwong dé 7A. Nuwdc tir cee am dwoc bom sd 1 hit va cép t&i voi
phun trong thap véi lwu lwgng 3.4 IIm. Néng d6 NO, NOXx cla khi xa tai dwéng dng ra dwoc do
bang thiét bj phan tich NOx .

3. Két qua va thao luan
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Hinh 3. Néng dé NO, NOx trwéc va sau thap nuwérc.

Hinh 3 cho thdy ndng d6 khi NO, NOx duwgc do trwdc va sau thap nuwéc & cac ché do tai
dong co khac nhau tir 2,25 kW t6i 9,45 kW. Thiét bi dién phan dwoc cung cap dién mot chiéu voi
dién 4p 46 V va cuwong dd dong dién 7A. Luwu
lwgng nwéc phun trong thap 1,54 I/phdat. Néng d6
NO, NOx trong khi xa trwéc thap nwéc 96-259
ppm va 118-302 ppm khi tai dong co' thay dbi tw
2,25 kW t&i 9,45 kW. Két qua cho thay néng do
NO dwgc gidm khi khi xa di qua thap nwédc 29
ppm twong ng véi tai dong co 2,25 kW va 58
ppm cho tai déng co' 9,45 kW, ndng dd NO, ting
nhe do qua trinh oxy hdéa clia NO v&i NO, tao ra
O,. Vi vay, NOx giam néng dé 23 ppm & ché do
tai 2,25 kW va 34 ppm cho tai dong co 9,45 kW.

Hinh 4 cho thay hiéu qua ctia thap phun
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nwéc bién sau khi dwoc dién phan lam giam 30% 2.25 5.04 7.56 9.45
NO va NOx 20% trong khi xa & tai clia déng co Engine load, KW
2,25 kW. Hiéu qua xtr ly NO trong khi xa anh i
hwéng bdi cac yéu té nhw néng d6 Cl, , NaCl va Hinh 4. Hiéu suat giam NO, NOx
d6 pH cla nwoc bién. & cac ché dé tai.

4. Két luan

Két qua nghién ctu thue nghiém vé viéc x ly cac chat 6 nhiém co hai khac phat ra tir dong
co diesel bang cach st dung thap phun nwéc bién dwoc dién phan. Trong nghién clru nay, mét
loat cAc thi nghiém da duoc thwe hién dé& x&r ly NO va NOXx trong khi x&. Nong do khi thai tlr dong
co diesel dwoc do trwdc va sau khi xt ly trong thap nwéc. Két qua cho thay tai cac diéu kién hoat
dong, cac mure ti da ctia NO va NOXx hiéu suét loai cé thé dat hon 20% va 13% twong ¢ng.
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