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TOM TAT

Nghién ctru duoc thuc hién dé do dac va
dénh gié phat thai bui va cac hop chét
carbonyl tr may phat dién KAMA -
KDE3500T tai ché do tai trong trung binh (tai
1,5 kW) st dung nhién liéu diesel thuong
phédm 0.05 S va biodiesel dau co véi cac ti 1é
phéi tron khéc nhau la: 0 %, 10 %, 20 %, 30
%, 50 %, 75 % va 100 % (ng véi BO, B10,
B20, B30, B50, B75 va B100. Két qua tw
thue nghiém cho thay: néng dé phat thai bui
gidm tir BO dén B20 va ting tr B30 dén
B100 cu thé la 348,65 mg/m®, 297,27 mg/m®,

168,59 mg/m?®, 169,74 mg/m®, 259,98 mg/m®,
330,30 mg/m?®, 522,98 mg/m?® tuong tng lan
lwot véi BO, B10, B20, B30, B50, B75, B100.
Néng do phét thai carbonyl téng tir BO dén
B30 va giam dot ngét tai B50 va téng dén tai
B75 va B100 sé liéu cu thé nhw sau: 67,99
mg/m®, 87,35 mg/m°, 99,10 mg/m®, 100,96
mg/ms, 65,79 mg/ms, 102,32 mg/m3, 102,38
mg/m3 twong tng lan ot véi BO, B10, B20,
B30, B50, B75 va B100. Céac hop chat
carbonyl ¢6 néng dé cao la formaldehyde,
acetaldehyde va acetone.

Tor khéa: hop chét carbonyl, biodiesel ddu co, may phat dién diesel, khi thdi may phét dién.

MO PAU

Ngay nay, nhién liéu hda thach nhu xidng,
dau va khi ddt thién nhién di tré thanh mot phan
khéng thé thiéu trong cudc song hang ngay cua
ching ta. Theo uac tinh, mdi ndm, toan nhan loai
tiéu thu khoang 3 ti tin dau va 2 ti tan khi dot cac
loai. Trong d6, My la qudc gia tiéu thu dau Ién
nhat thé gioi, véi muc tiéu thy 1én dén 800 triéu
tan dau mdi nam, riéng Viét Nam luong dau tiéu
thu trén mot nam da 1én dén 12 triéu tan dau/nam
[1]. Trudc tinh hinh tiéu thy nhién liéu héa thach,

dic biét 1a dau diesel, khong ngimg gia ting va
ngudn cung c6 han, nhién liéu biodiesel (BDF)
dugc ky vong tro thanh nguon nhién ligu thay thé
cho nhién liéu disesel trong tuong lai boi cac uu
diém sau: c6 thé d& dang thay thé diesel trong vai
tro 1a nhién liéu cho cac dong co diesel ma can
rat it hodc khdng can sy thay doi trong dong co
diesel dé phd hop véi loai nhién liéu méi. Hon
thé nira, nhiéu nghién cau khoa hoc trong va
ngoai nude da chi ra rang biodiesel that sy 1a mot
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ngudn ning luong xanh sach boi viéc st dung
chdng giup lam giam phat thai cac chat gay 6
nhiém nghiém trong nhu: CO, SO,, NOy, va cac
hop chat C,H,... Tuy nhién, viéc phat thai tir qua
trinh d6t chay nhién ligu biodiesel trong dong co
diesel cuia cac hop chat hitu co c6 ndong do nho
nhung lai rit doc va gay anh huong dén moi
truong khong khi xung quanh nhu carbonyl van
chua dugc nghién ctu mot cach day du tai Viét
Nam va trén thé gigi.

Céc hop chat carbonyl (CBCs — Carbonyl
compounds) 1a nhitng hop chét hiru co ¢6 nhom
chuc carbonyl bao gdm mét nguyén tir carbon
lien két ndi doi voi mot nguyén tir oxygen.
Nhitng hop chit don gian nhit cua nhém
carbonyl la aldehyde va ketone. CBCs dugc coi
la céc chat doc vi ching c6 kha ning giy nén di
ng hoic ung thu ddi voi con nguoi [3]. Trong
d6, formaldehyde, acetaldehyde, acrolein,
propionaldehyde va butanol di dugc liét ké bai
T chic Bao vé méi truong My (USEPA) nhu 1a
nhiing chat khi doc ddi véi sirc khoe con ngudi
[4]. Hon thé nita, CBCs con 1 cac chét tién than
hinh thanh nén ozone trong bau khi quyén [5]. Vi
vy, xuit phat tir nhitng ly do trén nghién cau:
“Pdnh gid phat thai cac hop chdt carbonyl tir
may phat dién dong Co diesel c6 tdi s dung
nhién li¢u biodiesel” di dugc nhom tac gia tién
hanh nhim cung cip mét cai nhin toan dién hon
vé phét thai tir dong co diesel st dung nhién liéu
biodiesel dé phuc vu cho céng tac quan ly chat
lwong khdng khi mot cach tét hon va ddy manh

viéc nghién ciu vé phét thai carbonyl. Muc tiéu
cuaa nghién cru nay la danh gia phat thai bui va
phat thai cuia CBCs c6 trong khi thai cia may
phat dién diesel sir dung dau co lam nhién liéu
biodiesel.

VAT LIEU VA PHUONG PHAP
Nhién liéu, ddng co va mé hinh liy miu carbonyl

Bay loai nhién liéu da dugc su dung trong
nghién ciu nay. Dau tién, 1a nhién liéu diesel
(dau DO) 0,05 S do cong ty dau khi Saigonpetro
phan phéi trén thi truong (duoc ky higu la BO).
Loai nhién liéu thi hai 1a biodiesel dau co duogc
tong hop boi nhém nghién ctu coa Khoa Hoa,
Truong Dai hoc Khoa hoc Tu nhién, Ha Nai,
trong du an hop tac khoa hoc k¥ thuat véi truong
Dai hoc Osaka Prefecture (Nhat Ban) (duoc ky
hiéu 1a B100) (Céc tinh chét ly hda hoc cua dau
diesel va dau co duoc trinh bay trong Bang 2).
Hai loai dau BO, B100, ngoai viéc dugc xem nhu
Ia hai loai nhién liéu diung dé nghién ciru con 13
hai loai nhién liéu nén dé phéi tron ra 5 loai nhién
liéu con lai 1a B10 (90 % BO + 10 % B100), B20
(80 % BO + 20 % B100), B30 (70 % BO + 30 %
B100), B50 (50 % BO + 50 % B100) va B75 (25
% BO + 75 % B100).

T4t ca cac thi nghiém déu dugc thuc hién
trén may phat dién dong co diesel KAMA -
KDE3500T chay ¢ ché d6 tai trung binh (1,5 kW)
céc thong sé ky thuat cua may phat dién duoc
trinh bay trong Bang 1. C4c thiét bi ldy mau va
may phat dién dugc minh hoa tai Hinh 1.

Bing 1. Cac thong sb k¥ thuat may phat dién KAMA - KDE3500T

Tan so0 Hz 50
Cong suat lién tuc KVA 2,8
Cong suat dg phong KVA 3,2
Kiéu dong co Dong co diesel 1 xilanh, 4 thi, phun nhién li€u tryc ti€p
Puong kinh- hanh trinh piston mm 78 x 62
Dung tich xilanh L 0,269
Cong suat dong co kw 3,86
Ti s0 nén 20:01
Toc d§ dong co r.p.m 3000
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Bang 2. Tinh chét ly hda cua nhién ligu diesel va biodiesel dau co

. Nhién liéu
. 4 . Nhjen BDF dau co EN 14214 Phuong phap
Chi s0 Pon vi liéu - - P
diesel Két qua Gid tri Gid tri phan tich
nho nhat | 16n nhat
Do nhét (tai 40 °C) mm’s* 3.250 4.878 35 5 JIS K2283
Ty trong (tai 15 °C) Kg/m® 0.83 0.87 ASTM D6751
Diém chép chay °C 50 175 120 JIS K2265
Nhiét tri MJ/kg 48.32 38.82 ASTM D6751
Chi sb Cetane 52 54 51 JIS K2280
Ham luong sulfur mg/kg 0.1 0.006 ASTM D6751
Glycerin tu do % khoi 0.001 0.02 EN14105
lugng
Do Acid mg KOH/g 0.44 0.5 EN14104
Ghi cha:

JIS: Japanese Industrial Standard for biodiesel product as analyzed an authorized analysis organization.

EN: European Standard for testing method.

ASTM: American Society for Testing and Materials.

1KW1 SEW 25w

Hinh 1. Hé théng 14y mAu carbonyl tir phat thai may phat dién diesel

[1]:  May phat dién

[2]:  Mach tai

[38]:  Ongkhoi

[4]: Bomdiy

[5]:  Cotsilica gel - than hoat tinh
[6]:  Mass flow controller 1 (MFC 1)

LAy mAu bui va carbonyl

Chuan bi gidy loc: gidy loc soi thuy tinh
GF/C 47 mm (duong kinh gidy loc 1a 47 mm)
Whatman - Nhat, dugc nung & nhiét do 450 °C
trong thoi gian 8 gio dé loai bo cac chét hitu co.
Sau do, giay loc dugc boc trong gidy nhom va dat

[7]: Filter pack

[8]: Ozone Scubber.

[9]: Cartridge SiO,-Cg

[10]: Mass flow controller 2 (MFC 2)
[11]: Bom hit

[12]: Hé théng diéu khién MFC

vao binh hat 4m trong 48 gio. Sau khi hit am,
dem can gidy loc dé xac dinh khéi lugng.
Chuén bi cartridge: St dung cartridge SiO, —
Cys da tam sin 2,4-DNPH cua hang Waters, My.
Léy mau: Thém nhién liéu vao va chay may
phat dién trong vong 15 phat ¢é on dinh dong co.
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Khi thai di vao duong dng ldy mau (dau duong
ong) duoc pha lodng 10 lan véi khi sach (la
khéng khi xung quanh d3 dugc loai bo céc tap
chat va d6 am bang cot silica gel — than hoat tinh)
trong céc 6ng Teflon bang cac Mass Flow
Controller (MFC) cu thé nhu sau: dau tién, st
dung hé thng diéu khién MFC dé diéu chinh luu
luong dudng 6ng khi sach dé pha lodng (MFC 1)
la 0,36 L/phtt va luu lwong cudi dudong 6ng
(MFC 2) 1a 0,4 L/phit. Luu lwong khi thai dau
duong 6ng la hiéu gitta luu lugng MFC 2 va
MFC 1 twong tng la 0,04 L/phat. Hé sé pha
lodng 1a thuong sb gitra luu luong cubi duong
ong va luu luong khi thai dau duong ong la 10.
Nhiét do khi thai sau khi pha lodng 1a 50 °C (dé
tranh sy nong chay cia DNPH). Sau 10 pht, bt
dau bat bom hut dé 1y mau, dau tién khi thai sau
khi dugc pha lodng bai khi sach sau do sé di qua
gidy loc soi thay tinh dwong kinh 47 mm dé gii
lai lwong bui tong c6 trong khi thai, sau khi di
qua gidy loc khi thai s& di qua ozone scrubber dé
loai bé ozone (nhim trdnh sy anh huéng cua
ozone |&n hop chat 2,4 — DNPH va cac dan xuat
DNPH hydrazone), tiép theo cac hop chat
carbonyl c6 trong khi thai s&¢ dugc giir lai trong
cartridge da duoc tam 2,4-DNPH, cudi cung khi
thai sau khi qua cartridge sé di vao bom hut va
thoat ra ngoai. Van téc lay mau la 0,4 L/phut,
thoi gian 1y mau 1a 10 phat, thi nghiém duoc lap
lai 3 lan.

Xac dinh khoi lwong bui va phan tich carbonyl

Sau khi lay mau, mau gidy loc dwoc gap doi,
boc gidy nhom dé tranh quang hoa va dat vao
binh hat 4am & nhiét ¢ phong trong vong 48 h.
Sau do, giay loc dugc dat trén can dién tir dé xac
dinh khéi luong bui bam trén gidy loc.

Déi voi cartridge sau khi ldy mau s& duoc
boc gidy nhdm, bo trong thi ziplock va dugc bao
quan & nhiét do -4 °C trong thing lanh, dén khi
phan tich. Cac hop chat carbonyl bi hdp phu
trong cartridge SiO, — Cyg S& phan ting véi chat
2,4 — DNPH c6 trong cartridge dé hinh thanh cac
dan xuat bén 24-dinitrophenylhydrazone. Cac
dan xuit nay s& duoc rira giai tir cartridge bang 5
mL acetonitrile va dwgc phan tich bang sic ky
long cao 4p dau do UV cua hiang Shimadzu
(Nhat) [2].

Trong nghién ctu nay chi tap trung nghién
cttu 15 hop chét carbonyl: Formaldehyde (For),
acetaldehyde (Acetal), acetone (Ace), acrolein
(Acr), propionaldehyde (Pro), crotonaldehyde
(Cro), butyraldehyde (But), benzaldehyde (Ben),
valeraldehyde (Val), iso-valeraldehyde (iso-Val),
o-tolualdehyde (o-To), m-tolualdehyde (m-To),
p-tolualdehyde (p-To), hexaldehyde (Hex), 2,5—
dimethylbenzaldehyde (2,5-Dim). Nhitng hop
chat carbonyl nay dugc chon vi ching c6 kha
ning gy hai dbi voi sic khoe con ngudi, dién
hinh nhu 5 hop chit la formaldehyde,
acetaldehyde, acrolein, propionaldehyde va
butanone dugc USEPA liét vao danh sach nhirng
chat 6 nhidm doc hai [4].
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KET QUA VA THAO LUAN

Suét tidu hao nhién li¢u va Iru lwong khéi thai tir may phat di¢n diesel
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Hinh 1. Suét tiéu hao nhién lidu va luu lugng khoéi thai tir may phat dién diesel

Luu luong khoi thai tir may phat dién diesel
duoc do bang Testo 512-2 (Pirc), va suit tiéu hao
nhién liéu duoc do bang cach xac dinh thé tich
nhién liéu dugc tiéu thy béi may phat dién trong
mot thoi gian nhat dinh. Ttr Hinh 1 ¢ thé thay
duoc rang: ddi véi suat tieu hao nhién lidu cua
may phat dién diesel (F) khi ting ham luong phdi
tron biodiesel thi suat tiéu hao nhién liéu caa may
tai ché do tai 1,5 kW khong thay d6i nhiéu (dao
dong trong khoang tir 10,72 mL/phut dén 13,40
mL/phat). Bén canh d6 luu lwong khéi thai tir
may phat dién diesel (Q) ciing khong c6 sy thay
dbi dang ké (dao dong trong khoang tir 1,75
m?/phit d¢én 1,81 m*/phat). Tir do, co thé rat ra
két luan rang khi ting giam ham luong biodiesel
c6 trong nhién liéu dung dé chay may phat dién
diesel thi Iuu lugng khi thai va lugng nhién liéu
tiéu hao cuia dong co diesel khong co sy thay doi
nhiéu.

Phat thai bui tong ciia nhién li¢u

Phat thai byi tir may phat dién (emission of
particulate matter — PM) bao gém 3 dang chinh:
bd hong, céc hat sulfate dwoc hinh thanh trong
sudt quéa trinh chay va cac hydrocarbon khéi
lwong 16n ¢6 ngudn gdc tir nhién liéu hodc duoc
hinh thanh trong qué trinh chay hap phu trén b
hong [15]. Bui phat thai cua nhién liéu BO, B10,
B20, B30, B50, B75, B100 tir dong co may phat
dién diesel chay ¢ diéu kién tai trung binh (1,5
Kw) duoc gitr boi gidy loc soi thuy tinh GF/C 47
mm Whatman. Ham lugng bui trong phat thai
dugc xac dinh dua vao khdi lwong cua gidy loc
truéc va sau khi lay mau. Trong phét thai bui
t6ng ciia may phat dién diesel nong do bui bién
thién theo tung loai nhién liéu dao dong tu
168,59 mg/m® dén 522,98 mg/m®.
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Hinh 2. Ham lugng bui PM trong phat thai cta cac dong co

Tir Hinh 2 ¢6 thé thay rang ndng do phat thai
bui cua nhién liéu B10, B20, B30, B50, B75 déu
it hon so véi BO, nhung ndng d6 phat thai bui tai
B100 lai I1én hon so v6i BO. Tém lai, phat thai
bui PM giam khi ti 1€ biodiesel tang tir 0 — 20 %
trong hdn hop nhién liéu va ting dan khi ti 1é
biodiesel tang tir 20 — 100 %. Nguyén nhan cua
su bién thién phét thai bui c6 thé duoc giai thich
nhu sau: nhién liéu biodiesel (Biodiesel Fuel —
BDF) ¢6 ngudn gdc sinh hoc do d6 trong thanh
phan cua né khong chira cac hop chét
hydrocarbon thom va sulfur nén khi bj d6t chay
trong budng dbt cua dong co diesel, biodiesel
khong hinh thanh cac bui sulfate va hydrocarbon
[14]. Do vay, & cac hdn hop nhién liéu c6 chia
BDF (B10, B20, B30, B50, B75) phat thai bui
giam so vai nhién liéu diesel (B0). Tuy nhién, d6
nhét ciia hdn hop nhién li¢u tang lén ti 1é thuan
v6i phan trim BDF c6 trong hon hop diesel va
biodiesel. Chinh diéu nay di gdy anh huong dén
su phun nhién li¢u trong dong co, tir d6 gy can
tro ddi voi sy dot chay nhién liéu trong budng dét

dong co diesel va lam tang hop phan hitu co hoa
tan (solube organic fraction — SOF) hap phu trén
cac hat byi phét thai tir may phat dién lam tang
khéi luong bui [14]. P6 1a 1y do khién cho nong
d6 bui bt dau tang dan tir B30 tro di cho dén khi
vuot qua nong do bui cua BO tai B100. Két qua
dat dugc trong nghién clru nay ciling ¢6 sy tuong
ddng nhu nghién ctu cua Yuan-Chung Lin va
Charles Peterson. Lin va cac cong tic vién da
thuc hién nghién ctu danh gia phat thai bui tu
dau biodiesel dau co trén may phat dién tai tai
trong 75 %, két qua cho thiy so voi nhién liéu
dau diesel thong thuong phét thai bui giam tur
nhién liéu B10, B20, B30 lan luot 12 51,0 %; 21,4
%; 4,6 %, nguoc lai phat thai bui tang tai B50,
B75 va B100 lan luot 1a 10,9 %:; 26,9 % va 29,3
% [14]. Tuwong tu, két qua nghién ctru ciia nhom
nghién ctru do Charles Peterson dan dau cho thay
rang phat thai bui cia dau co tir hat cai dau giam
6,08 % tai B20 va ting 4,1 % ¢ B50, 16,8 % tai
B100 so vsi BO [7].

Trang 184



TAP CHi PHAT TRIEN KH&CN, TAP 18, $0 T6- 2015

Nong d¢ ciia cic hgp chit carbonyl trong phat
thai cia tirng loai nhién li¢u
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Hinh 3. Phan trim phat thai cua cac hop chit carbonyl

Hinh 3 biéu didn phin traim ndng d6 cua
carbonyl trong pha khi tie phat thai cia may phat
dién st dung nhién liéu biodiesel & ché d6 tai 1,5
kW. Két qua cho thiy céc hop chit c6 nong do
cao trong phéat thai ¢ pha khi Ia formaldehyde,
acetaldehyde, acetone (chiém hon 76 % tong
nong d6 cac hop chét carbonyl). Pién hinh la
trong phat thai carbonyl cua nhién liéu B10,
formaldehyde c6 néng d6 28,19 mg/m® chiém
32,27 %, ndng do acetaldehyde la 25,37 mg/m®
chiém 29,04 %, ndng do acetone 1a 12,82 mg/m*
chiém 14,68 %. Tong 3 hop chat nay chiém 75,99
% tong ndng do carbonyl phét thai tai B10. Diéu
nay duoC giai thich nhu sau: Cac hop chat
hydrocarbon cé phan tir luong Ién thuong kém
6n dinh hon so vé6i cac hop chat hydrocarbon c6
phan tir lugng nho, do dé sé dé dang bi phan hay
thanh nhitng hydrocarbon c6 phan tir nho hon khi
¢6 tac dong tir cac yéu td bén ngoai va xu huéng
nay cling xay ra v6i cac hop chit carbonyl.
Théng thuong cac hop chat carbonyl va
hydrocarbon cé cung s carbon s& c6 céc tinh
chat giéng nhau. Két qua Ia sau khi xay ra phan
Gng chéay, cac hop chat carbonyl c6 phan tur

luong I6n dugc tao ra (von kém 6n dinh) s& bi
oxy héa ngay bai nhiét ¢6 dé thanh cac hop chat
carbonyl c¢6 khéi lwong nho (c6 sb carbon la 1
nhu formaldehyde hodc acetaldehyde, acetone)
réi thoat ra ngoai dong co theo khoi thai [13].
Nhitng hop chat carbonyl con lai chi chiém
khoiang 24 % tong nong do6 cac hop chat
carbonyl. Ngoai ra, cac hop chat carbonyl c6
nong do thap trong phat thai tai B10 la
benzaldehyde (0,42 mg/m?, chiém 0,483 % ), iso-
valeraldehyde (0,31 mg/m? chiém 0,354 %), o-
tolualdehyde (0,52 mg/m®, 0,593 %). Riéng hai
chit carbonyl thom c6 ciu tric mach vong la
m,p-tolualdehyde va 2,5-dimethylbenzaldehyde
khong duoc phét hién ¢ phan Ién céc loai nhién
liéu c6 chua biodiesel, nguyén nhan la thanh
phan trong nhién li¢u biodiesel hau nhu khong c6
su ton tai cua cac hop chét hitu co c6 mach vong
[10, 13] va ciing c6 thé thidy ring mic du
benzaldehyde (hop chit carbonyl thom) xuat hién
trong thanh phan khoi thai nhung ciing c6 xu
hudéng giam dan khi ham luong biodiesel c6
trong hdn hop ting 1én, xu huéng nay tuong tw
nhu két qua trong nghién ciu cua Corréa [8]. So
sénh véi cac nghién ctu khac, két qua cé duoc tir
nghién ctru nay tuong dong véi két qua nghién
ciru cia Chao He. Nghién ctu nay chi ra ring
formaldehyde c6 ndng do cao nhét chiém 40 %
tong phat thai carbonyl cua nhién liéu BO va
B100, hop chit c6 nong d6 cao tiép theo I
acetaldehyde rdi dén acetone va acrolein [13].
Con trong nghién ciru cta Shah va céac cong tac
vién thi formaldehyde, acetaldehyde, acetone va
acrolein 1a nhitng hop chét ¢ nong do phat thai
cao nhat. Cac hop chat nay chiém 89 %, 85 % va
89,6 % tong phat thai cua cac nhién licu BO, B20
va B100 [20].
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Hinh 4. Ndng d6 carbonyl phat thai & ché d6 tai 1,5 kW.

Hinh 4 cho thay rang tong nong do carbonyl
phét thai trong khi thai dong co diesel tang dan
khi tang ti 1& biodiesel dau co tai tai 1,5 kW ngoai
trir ché d6 sir dung nhién liéu tai B50. So sanh
v6i mic BO thi muc ting lan luot 1a 28,61 %;
45,75 %; 48,49 %; -3,24 %; 50,49 % va 50,58 %
tuong ung vai B10, B20, B30, B50, B75 va B100
& ché d¢ tai 1,5 kW.

Két qua nay co thé duoc giai thich bang céach
xét nong do carbonyl tir BO dén B30. Dbi véi
nhién liéu thuan diesel (B0), viéc hinh thanh céac
hop chat carbonyl c6 trong khi thai dong co la két
qua cua qué trinh dét chay khdng hoan toan cac
hop chat hydrocarbon cé trong nhién liéu. Thong
thuong, khi d6t chay cac hop chat alkane mach
thiang (thuong dugc tim thay trong nhién liéu hoa
thach) dudi diéu kién oxy hoa, céc alkane nay bi
chuyén héa lan luot thanh céc alcohol, cac hop
chat carbonyl, rdi dén céc carbocylic acid, roi dén
cac loai ester va cudi cung la CO,. Tuy nhién,
khong c¢6 dong co nao c6 hiéu suat dét chay la
100 % va do d6 viéc dét chay khong hoan toan
nhién liéu diesel s& san sinh ra v0 van céac hop
chat doc hai nhu cac hop chét carbonyl [12]. Con
dbi vai cac hdn hop nhién liéu giira diesel vao
biodiesel (B10, B20, B30) mac du trong thanh
phan ciia nhién lidu biodiesel khong hé chira cac
hop chét carbonyl [10] va vi vay theo ly thuyét
khi bi d6t chay BDF s& khong san sinh ra cac hop
chat carbonyl nhung nhur da trinh bay & trén nong

d6 carbonyl lai tang dan tir BO dén B30. Do d6 su
tang dan cua céc hop chit carbonyl c6 trong khi
thai dong co tai nhién liéu B10, B20 va B30 so
v6i BO 12 do qua trinh d6t chay cua cac hop chat
ester c6 trong thanh phan nhién liéu biodiesel
[10] béi vi qua trinh &6t chay nhién liéu biodiesel
chinh 1a qua trinh cit mach carbon cua céc phan
tir ester c6 mach carbon dai thanh cac hop chit
hydrocarbon ¢6 mach ngan hon va trong qué
trinh cat mach cua phan tir ester (R,—CO-O-R,)
lien két C-O lai 1a lién két thuong xuyén dé bi cét
dut nhat trong qué trinh cit mach va hinh thanh
nén céc hop chat carbonyl (R,—CHO) [19]. Vi
vy viéc dét chdy phan tir ester c6 trong nhién
liéu biodiesel 1& nguyén nhén chinh cua viéc phat
thai carbonyl tir nhién liéu biodiesel [8, 9].

Tiép theo la viéc giai thich dén nong do
carbonyl phét thai tai nhién liéu B50. Theo Hinh
4, ndng do carbonyl tai B50 thip nhét so véi céc
muc nhién liéu khac. Két qua nghién ciu nay
cling twong dong véi két qua nghién cau cua
Guariero va cac cong su [12]. Trong d6 cac muc
nhién liéu BO, B2 , B5, B10, B20, B50, B75,
B100 lan luwot duwoc nghién ciru dé khao sat su
thay ddi cua phét thai carbonyl. Két qua cho thiy
B50 c6 muc phét thai carbonyl thap nhét (thap
hon ca phat thai carbonyl tai nhién liéu B0) trong
tat ca cac nhién liéu dugc nghién ctu [12]. Két
qua nay c6 thé dugc giai thich 1a do nhién liéu
biodiesel ¢ chi s6 cetane cao (Bang 2) va ham
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lugng oxygen ton tai nhiéu hon so vai diesel
[17]. Nhién liéu c6 chi sb cetane cao s& lam giam
thoi gian tri hodn ctia nhién liéu trong dong co va
gidp cho qua trinh chay xay ra triét dé hon, khién
cho ham lwong phat thai céc hop chit
hydrocarbon giam xuéng, con ham lugng oxygen
cao s& giup lam tang hiéu suat cua qué trinh chay
va giam phat thai [17]. Tuy nhién Hinh 4 cho
thiy chi téi khi B50, ham lugng carbonyl méi
giam xubng mot cach rd rang, con tai nhiing loai
nhién liéu truée (B10, B20, B30) lai c6 xu huéng
tang 1én ham lugng carbonyl phét thai. Diéu nay
c6 thé duoc giai thich nhu sau: do khi ti 1& phdi
tron nhién liéu dat t6i B50 (vai 50 % diesel va 50
% biodiesel) mdi du ham lwong biodiesel trong
hdn hop nhién liéu dé thic ddy qua trinh d6t chay
mot cach toan dién hon va lam giam phat thai cac
hop chat carbonyl [12].

Cudi cung la sy giai thich ndng do phat thai
carbonyl tai B75 va B100. Mic du phan tram
nhién liéu biodiesel tai hai loai nhién liéu B75,
B100 dat 75 % va 100 % (cao hon so véi B50)
nhung Hinh 4 cho thiy ndng d¢ phat thai
carbonyl ciia B75, B100 van theo xu huéng ting
va cao hon so véi cac loai nhién liéu con lai (trai
nguoc V4i xu hudng caa B50). Nguyén nhéan cua
hién tuong nay 1a do d6 nhét cuia BDF dau co I6n
hon so v6i DO (Bang 2) nén khi ti 16 BDF dau co
trong hdn hop nhién liéu (B75 va B100) cao thi
do nhét cua hon hop nhién liéu cling cao va anh
hudng dén qué trinh phun nhién liéu cua dong co
[14], 1am cho nhién liéu chay cham hon so véi
binh thuong. Diéu ndy khién cho quéa trinh dét
chay nhién liéu trong dong co dién ra khong hoan
toan va nhu thé hinh thanh nhiéu phat thai hon
[21], dac biét 1a phét thai cac hop chét carbonyl.
Nghién ctru cua Guarieiro va cac cong sy cling
cho thdy c6 su gia tang phat thai carbonyl so Vi
B50 khi cho dong co diesel hoat dong tai nhién
lisu B75 va B100 [12].

banh gia tiém niing hinh thanh ozone ciia cic
hop chat carbonyl

Céc hop chit carbonyl nhu formaldehyde,
acetaldehyde, acrolein, crotonaldehyde ngoai
viéc duoc biét dén nhu 1a nhirng chat doc co kha
nang gay di tmg dbi véi mat, da, h¢ théng hd hap,
hay nghiém trong hon 1a ung thu [2]. Cac hop
chat nay con duoc biét dén nhur 1a nhirng chat tién
than hinh thanh nén ozone trong khéng khi xung
quanh [6], chinh diéu nay da dat ra van dé la lam
sa0 cO thé kiém soat ham lwong ozone trong
khong khi, dac biét la ham lwgng ozone phét sinh
tir sy bién d6i chuyén hda cac chat co trong khoi
thai dong co xiang hay diesel (v6n la nhiing
ngudn phat thai chinh trong khu vyc d6 thi). Do
d6, trong nghién ctru ndy tac gia tién hanh nghién
ciru tiém nang hinh thanh ozone tir phat thai
carbonyl ctia déng co diesel st dung nhién liéu
diesel thong thuong va nhién liéu sinh hoc
biodiesel, dva trén h¢ s6 “gia ting phan tng toi
da” (Maximum Incremental Reactivity — MIR).
Hé sé nay duoc s dung dé danh gia tiém ning
hinh thanh ozone t6i da cua cac hop chat
carbonyl phat thai tir dong co diesel trong diéu
kién khi quyén dic trung [6].

Cong thuc tinh tong tiém ning hinh thanh
ozone cua cac hop chat carbonyl [6]:

P= Zn:(MIF\’i xQxC, x107%)(*)

i=1

P: Tiém ning tao thanh ozone cua tong cong
15 hop chét carbonyl trong diéu kién lam viéc
(gO3/h).

MIRi: Hé sb “gia tang phan ung t6i da” cua
hop chét carbonyl thtr i (gO3/gCCs) (hé sé nay
dugc trinh bay chi tiét trong Bang 3).

Q: Luu luong khi thai (m3/h).

Ci: Nong do cua hop chat carbonyl thi i
(mg/m3).
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Bang 3. Hé s6 MIR cua ting loai hop chét carbonyl [6]

Céc hop chat carbonyl Phan tir lugng (g/mol) | HE s0 MIR (go,/gccs)
Formaldehyde 30 9,46
Acetaldehyde 44 6,54

Acrolein 56 7,45
Acetone 58 0,36
Propionaldehyde 58 7,08
Crotonaldehyde 70 9,39
Butyraldehyde 72 5,97
iso-Valeraldehyde 86 4,97
Valeraldehyde 86 5,08
Benzaldehyde 106 -0,67
0-, m-, p- Tolualdehyde 120 -0,59
Hexaldehyde 100 4,35
2,5-dimethylbenzaldehyde 120 -0,59
80
60 /
g: 40 - \/
20
BO B10 B20 B30 B50 B75 B100
.Céac loai nhién liéu
=—&—Tiém nang hinh thanh Ozone

Hinh 5. Kha ndng hinh thanh ozone cta céc loai nhién li¢u

=
o
o

[8)]
o

o

Phén trim (%)

®FOR

BO B10 B20 B30 B50 B75 B100

Cac loai nhién li¢u

14 Chét con lai

Hinh 6. Phin trim tiém niing hinh thanh ozone cua formaldehyde so v&i 14 hop chat carbonyl con lai

Hinh 5 cho thdy tiém ning hinh thanh ozone
tur phét thai carbonyl ctia cac loai nhién liéu c6 xu
hudng ting dan tir BO dén B30 rdi giam xudng tai
B50, tang tr lai tai B75. Cu thé I tiém ning

hinh thanh ozone cua cac loai nhién liéu B10,
B20, B30, B50, B75 va B100 ting so véi nhién
licu diesel (BO) twong ung la: 45,28 %; 55,42 %;
78,37 %; 0,43 %; 73,81 % va 70,02 %. Xu hudng
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thay d6i nay kha gidng vai xu huéng ciia nong do
phat thai cac hop chat carbonyl (Hinh 4). Diéu
nay dugc giai thich nhu sau: theo nhu cong thirc
(*) dai lugng P (tiém ning hinh thanh ozone cta
cac hop chat carbonyl) phu thudc vao 2 dai luong
c6 su thay doi gitra cac loai nhién li¢u d6 1a: luu
lugng khi thai va nong do phét thai carbonyl. Thé
nhung, Iuru lugng khi thai nhu da dé cap ¢ trén lai
khong thay doi nhiéu khi thay doi loai nhién liéu
dugc sir dung, do d6 chi con nong d6 phat thai
carbonyl 1a c6 su bién ddi 16n nhat giira cac loai
dau va vi vay kha ning hinh thanh ozone ciing ¢
xu huéng twong ty nhu ndng do phat thai
carbonyl. Mat khéc, Hinh 5 cho thiy tiém ning
hinh thanh ozone khi déng co diesel chay nhién
liu B30 la 16n nhét va thap nhat 1a BO. Két qua
nay dugc giai thich 12 do tiém niang hinh thanh
ozone cua formaldehyde 1a 16n nhét (do c6 hé sb
MIR I16n nhét so véi cac loai chit khac va chiém
hon 50 % tiém ning hinh thanh ozone cuia ting
loai nhién liéu (Hinh 6)). Vi vay, tiém ning hinh
thanh ozone cua formaldehyde c6 anh huéng 16n
nhat dén tiém nang hinh thanh ozone cua phat
thai ting loai dau va voi B30 dwoc tiém ning
hinh thanh ozone cua formaldehyde cua B30 la
I6n nhét twong Gng 1a 41,74 go /h va véi BO thi
tiém nang hinh thanh ozone cta formaldehyde
cta BO 1a nho nhit twong tng 1a 21,37 go /h.
KET LUAN

Nghién ctru dugc tién hanh dé do dac, danh
gia phat thai bui va cac hop chét carbonyl cua
may phat dién KAMA — KDE3500T tai ché do
tai 1,5 Kw str dung nhién liéu biodiesel. Tur viéc
phan tich, danh gia cac sb liu c6 dwoc nhitng két
luan c6 thé duoc rat ra nhu sau:

Ham luong bui dao dong tir 168,59 mg/m°
dén 522,98 mg/m®. Xu huéng chung cua phat thai
bui tir c4c loai nhién liéu giam dan tir BO d¢én B20
do BDF c6 ngudn gbc sinh hoc, sau d6 ting dan
tr B20 va dat cuc dai tai B100 do d6 nhét nhién

ligu tang lam gia ting hop phan céc chat hiru co
hoa tan.

V6i tat ca cac loai nhién liéu, cac hop chat c6
nong d¢ cao la formaldehyde, acetaldehyde va
acetone. Xét vé& su phan bd thi 3 hop chét
formaldehyde, acetaldehyde va acetone chiém
dén 76 % téng cac hop chit carbonyl phét thai,
12 hop chat carbonyl con lai chi chiém 24 % tong
céc hop chét carbonyl phét thai. Két qua do dac
vé nong do phat thai carbonyl cho thay so vai BO
thi murc ting lan luot 13 28,61 %:; 45,75 %; 48,49
%; -3,24%; 50,49% va 50,58% tuong ung Vai
B10, B20, B30, B50, B75 va B100 & ché do tai
1,5 kw.

Str dung gi4 tri tiém nang hinh thanh ozone P
dé danh gi4 tiém nang hinh thanh ozone cua céc
hop chét carbonyl théng qua hé s phan tng gia
tang t6i da — MIR. So vai BO thi mirc ting cua
tiém nang hinh thanh ozone 1an luot 13 45,28 %;
55,42 %; 78,37 %; 0,43 %; 73,81 % va 70,02 %
twong uwng véi B10, B20, B30, B50, B75 va
B100. C4c sb lidu nay cho thdy nhién liéu B30 c6
tiém ning hinh thanh ozone nhiéu nhit va BO c6
tiém nang hinh thanh ozone it nhét.

Tuy nhién, do thiéu hut vé trang thiét bi va
thoi gian nghién ctru nén van chua xic dinh duoc
ndng do carbonyl ton tai trong BDF va céc hdn
hop phéi tron ciing nhu chua xac dinh dugc ndng
d6 cac chét hitu co hoa tan trong bui phat thai tir
déng co, ngoai ra, cling chua danh gia dwoc hiéu
suit chuyén hoa niang lugng cua dong co.

Loi cam on: Nghién cvuu nay thuc hién nho
tai tro mot phdn cua Co quan Khoa hoc Cong
nghé Nhdt Bdan (JST) va Vin phong Hop tac
Quéc té Nhdt Ban (JICA), nghién ciru thugc dw
an phat trién  bén “Multi-beneficial
measure for mitigation of climate change in
Vietnam and Indochina countries by development
of biomass energy ”.

vitng:
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ABSTRACT

This research was carried out to
measure and evaluate the emission of
particulate matters and the emission of
carbonyl compounds from diesel engine
KAMA - KDE3500T generator under 1.5 kW
load for seven test fuels: BO (pure diesel
fuel) B10 (10 % palm biodiesel + 90 % pure
diesel fuel), B20, B30, B50, B75, and B100,
respectively. The results showed that the
emission concentration of particulate matters
reduced from BO to B20, and increased from
B30 to B100. The concrete data were that
348.65 mg/m?®, 297.27 mg/m®, 168.59 mg/m®,

Keyworrds:
emission.
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