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Tom tat: Hé sé phdt thdi la théng sé quan trong trong cdc tinh todn mirc phdt thdi phuc vu kiém ké phdt
thdi. Hién nay, di¥ liéu vé bo hé s6 phdt ddc trirng quéc gia cta cdc nganh céng nghiép tai Viét Nam con rat
thiéu, ddc biét la vdi cacbon den la théng sé 6 nhiém khéng khi gdy nhiéu tdc déng bat lgi dén chét luong
khéng khi va sw néng Ién toan cbu. Nghién ctru nay duoc thuc hién véi muc tiéu xdc dinh hé s6 phdt thai
cacbon den tir 10 hoi nha mdy nhiét dién dét than tai tinh Qudng Ninh s& dung két qué quan trdc thue dia va
két qua diéu tra, khdo sdt. Nghién ctru st dung cdc dit liéu vé nguyén liéu, san lwong, céng nghé san xuét va
Xt ly khi théi tir 03 nha mdy nhiét dién than tai Quéng Ninh gém NP01, NBO2 va NDP03 két hop vdi két qua
quan trdc 21 mdu cacbon den (Black cacbon - BC) trong bui PM,  tai méi nha mdy. S6 liéu néng dé cacbon
den va cdc s6 liéu khdc vé ddc trung cua khi théi, déc trung nhién liéu déu vao va hoat déng san xudt duoc
dung dé tinh hé sé phdt théi cacbon den. Hé s6 phdt thdi cacbon den c6 kiém sodt tir 16 hoi nhd mdy nhiét
dién NP01, NP02 va NPO3 (mg/tén than) lén lwot Id 610,9; 824,2; 132,4; theo lwong dién thanh phdm déu

cue (mg/MWh) la 295; 501; 64,0 va theo nhiét tri cia than (mg/GJ) la 28,5; 44,7; 9,21.
Tir khéa: Hé sé phdt théi, khi thai nhiét dién dét than, cacbon den.

1. Gi¢i thiéu

Trong nhitng ndm gan day, 6 nhiém khong khi
dang |a mot trong nhitng van dé I&n nhan duoc
nhiéu sy quan tdm tir cdng dong va chinh phd
tai Viét Nam. Twong tu nhu cac nwdce dang phat
trién khdc trong khu vue, qud trinh cdng nghiép
hda, dé thi hda nhanh chéng cling nhu cau dién
tang cao & Viét Nam d3 lam phat thai vao khong
khi mot lvong dang ké cac chat 6 nhiém va khi
nha kinh (greenhouse gas - GHG) [8]. Nghién
ctru cla Amann va céng su (2019) ciing cho thay
rang san xuat dién cé ngudn goc tir qud trinh dot
nhién liéu héa thach 1a mot trong nhitng ngudn
chinh gay 6 nhiém khong khi & dia phuwong [4].
Qua trinh d6t chay khéng hoan toan nhién liéu
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nay tai cac co s& cong nghiép lam phat thai
nhiéu chat 6 nhiém hon nhu cacbon den - mot
chat gay 6 nhiém khi hau ngan han (short-lived
climate pollutants - SLCP) [5]; va cac loai khi doc
khac nhw cacbon monoxide (CO), hop chat hiru
co bay hoi (volatile organic compounds - VOCs)
va dé bay hoi (semi volatile organic compounds
- SVOCs). Do vay, nganh nhiét dién dugec coi la
nganh céng nghiép trong diém nham muc tiéu
giam thiéu 6 nhiém khong khi va phat thai car-
bon [7], d&c biét 1a trong bdi cdnh Viét Nam d3
ky két Thoa thuan Paris (COP21) cam két giam
8% phat thai khi nha kinh nho tang cwong nang
lrong tai tao vao nam 2030.

Tinh dén ndm 2021, ca nwdc hién c6 29 nha
mdy nhiét dién dét than dang hoat dong vdi
cong suat 13p dit dat 24.674 MW, chiém 32%
téng cong suat lap dit toan hé thong dién va




dirng dau cd nuwdc [2]. V&i dac diém van hanh
6n dinh, khéng phu thudc vao cac yéu té ty
nhién nhu déi véi cdc ngudn dién tai tao, ngudn
dién dugc san xuit tir nhiét dién than d3 phat
trién nhanh chéng va giai quyét bai toan cung
cip dién cho phét trién khi ting trudng kinh té
duy tri @ murc cao trong thap ky vira qua. Trwdc
nhitrng lo ngai vé an ninh ndng lwong va sy m&
rong kho theo kip nhu cau cla thdy dién do céc
hé théng song ngdi Idn & Viét Nam gan nhu d3
st dung hét [7], ndng lvong hoéa thach van sé [a
mot ngudn kho cé thé thay thé trong thoi gian
tdi. Vi su bién dong manh mé cla gid khi d6t ty
nhién trong nhirng nam gan day, viéc dau tu vao
nhién liéu sach hon nhu khi dét ty nhién trong
linh virc nhiét dién cé thé gap rdi ro va can trd
sy phat trién kinh té trong bdi canh ngudn cung
phong phu tir cac quéc qua khac nhau ludn san
cé véi mirc gid twong d6i thap cda than so vdi
khi dét ty nhién. Trong Quyét dinh 500/QD-TTg
phé duyét Quy hoach phét trién dién luc qudc
gia thai ky 2021 - 2030, tam nhin dén nim 2050
(Quy hoach bién VIII) ngay 15/05/2023, nhiét
dién than van chiém 20% trong co cau ngudn
dién ndm 2030, twong &ng véi cdng suat dat
30.127 MW [3]. Do dé¢, viéc danh gia tac dong
cUa phat thai tlr cdc nha may nhiét dién d6t
than |a rat quan trong dé bao vé moi trwong va
giam thiéu dong gép dén hién tugng néng 1én
toan cau.

Cac bién phap kiém soat da dwoc ap dung tai
Viét Nam nham han ché sy phat thai cac chat gay
6 nhiém va khi nha kinh vao khi quyén cla cac
nha mdy nhiét dién thdng qua sy siét chat hoat
dong x& ly khi thai tai cac nha may nhiét dién
dét than. Tai Viét Nam, bén canh Quy chuan ky
thuat qudc gia vé khi thai cong nghiép déi vai
bui va cac chat vé co (QCVN 19:2009/BTNMT),
nganh nhiét dién cling cé6 Quy chuln riéng quy
dinh gidi han ndng do céc chat & nhiém cho
phép (QCVN 22:2009/BTNMT). Mic dui d3 duorc
ap dung tir ndm 2015 song cac nd lyc tinh todn
kiém ké phat thai tir cdc nha may nhiét dién tai
Viét Nam hién tai va du bao theo cac kich ban
khac nhau van dang s dung gid tri hé s6 phat
thai dwgc nghién ciru tir trudec hodc hé s6 cla
khu ve va quéc té [8], [10], [11].

Hé s6 phat thai mang tinh d&c trung cao cho

trinh d6 cong nghé mdi qudc gia, vung hoic
tirng co s&@ bdi nd 1a mot ham cda nhiéu théng
s6 bao gdm loai ngudn, cdng nghé san xuat, loai
va chat luvgng nguyén/nhién liéu dau vao; va
cac thiét bj kiém sodat 6 nhiém khong khi. Pay I3
mét théng s6 quan trong trong udc tinh mdrc do
phéat thai cla cac chat & nhiém khong khi khi cé
da théng tin vé ngudn phat thai va dang duoc
str dung rong rai phuc vu céng tac kiém ké phat
thai. Tuy nhién, tai Viét Nam, dit liéu vé hé s6
phat thai cho nganh nhiét dién, nhat |3 nhiét
dién d&t than 13 rat han ché va 16i thoi. Nghién
clru xay dung bd hé s phat thai cho mot sd chat
6 nhiém khong khi duogc tinh todn dua trén s6
liéu quan trac truc tiép tai hién trwong cho mot
s6 nha mdy nhiét dién (Nhiét dién Quang Ninh |,
Nhiét dién Udng Bi) cling da duoc thyuc hién tu
nam 2014 [6]. Bén canh d6, dén thdi diém hién
tai, chwa cé bat ky cdng bd nao lién quan tdi hé
s6 phat thai cha hai céng nghé 16 hoi (PC&CFB)
cla cac nha may nhiét dién dot than tai Viét
Nam. Hon thé nita, theo hiéu biét cla nhdom
nghién clru, mdt chat quan trong phat thai tur
qud trinh d6t nhién liéu khong hoan toan 13
cacbon den cling chuwa cé bat ky nghién ctu lién
quan nao tai Viéet Nam. Day 13 chat gdy 6 nhiém
khi hau ton tai trong thoi gian ngdn (SLCP) vdi
thoi gian ton tai chi tir vai ngay dén vai tuan sau
khi thai vao khi quyén, cé tdc ddng birc xa cudng
blrc (8m 1én) tryc tiép va gian tiép dang ké doi
v&i bau khi quyén, gép phan gay ra bién déi khi
hau do con nguoi gay ra & quy mé khu vuc va
toan cau. Do vay, nghién cru nay thyc hién xay
dung hé s& phét thai cacbon den cla cac nha
mdy nhiét dién dét than tai Viét Nam cho hai
loai hinh cong nghé 10 hoi hién tai la than phun
va tang sbi tudn hoan.
2. Phuwong phap nghién ciru
2.1. Béi two'ng va pham vi nghién ciru

Hién nay tai Viét Nam, c6 19 trén téng s6 29
nha may nhiét dién dét than dang hoat dong la
st dung |6 hoi than phun (Pulverized Coal - PC),
cac nha may con lai sir dung cong nghé 16 hoi
tang s6i tudn hoan (Circulating Fluidizing Bed -
CFB). Nghién ctru nay thyc hién xay dung hé so
phat thai cacbon den cho ca hai loai hinh cong
nghé san xuat nhiét dién dét than dwa trén 3
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nha may tai Quang Ninh v&i 2 nha may st dung
cdng nghé CFB va 1 nha mdy st dung céng nghé
PC. Pham vi chia nghién ctru |3 khi thai tir [0 hoi
dét than cla cédc nha may nhiét dién.
2.2. Di¥ liéu hoat déng

D{t liéu hoat dong la thong tin quan trong
trong tinh todn xac dinh hé s6 phat thai bén
canh cac sé liéu dugc do dac truc tiép tai hién
trudng. Toan bd théng tin hoat déng can thiét
phuc vu nghién ctru déu duoc thu thap tai moi
nha may. Cac théng tin chung vé nha mdy nhu
quy md, cdng suit, nam hoat ddng, loai hinh

cdng nghé san xuat, hé théng x& ly khi thai
dugc thu thap thdng qua phiéu diéu tra tai nha
mdy. Bé&n canh dé, phiéu diéu tra nay ciling thu
thap thong tin lién quan tdi nguyén nhién liéu
st dung bao gém loai nguyén nhién liéu, ham
lwgng tro, ham lugng lwu huynh, nhiét trj cda
nhién liéu. Bén canh do6, dinh muic tiéu thu
nguyén, nhién liéu tai thoi diém 1ay mau ciing
dugc thu thap phuc vu tinh todn hé sé phat thai.
Bang 1 va Bang 2 dudi day tém tat mot s6 dir
liu hoat ddng cta ba nha mdy nhiét dién dét
than duoc nghién ctru.

Bdng 1. Dit liéu hogt déng ctia cdc nha mdy nhiét dién dét than duwoc nghién ciu

Nha | COnE | Nambit | cong | 0N oy thy | DN | 1§ Khi
may ng:silo da;a:oat S:Et thiét thy, triéu | than, tan/ phami thai
ong €, MW tén/ndm MWh MWh/nam
NDO1 CFB 2014 2 x 540 3,393 0,48 7.020 ESP (5 truong)
NDO02 CFB 2009 2 x 300 2,366 0,63 3.130 ESP (4 truong)
NDO3 PC 2015 | 2x600 3,401 0,56 7.778 ESPFg‘;i”gC”Rg) *
Ngudn: Nhém dw én téng hop
Bdng 2. Théng tin nhién liéu st¥ dung ctua cdc nha mdy nhiét dién duoc nghién ciru
Nha may Loai nhién liéu sir dung | Nhiét tri cha than, kcal/kg PO tro cua than

NDO1 Than cam 5; 6A 5.127 36,6

ND02 Than cam 6B 4.400 42

NDO3 Than cdm 6A 4.630 33,76

2.3. Quan trdc phdt thdi

Quéa trinh 18y mau duoc thuc hién theo
nguyén tac ldy mau dang dong luc (Isokinetic)
theo huwéng dan vé phuong phap 1ay mau
khi thai cha Co quan b3o vé Mdi trudng My
(US EPA) véi cac Phuong phap 1 (Method 1),
Phuong phap 5 (Method 5) va Phuong phap
201A (Method 201A). Thiét bj 1y mau bui
Isokinetic C5000 (Hinh 1) duwgc s& dung 13 thiét
bi chuyén dung cé bd phan phan tich bui (dau
cat) theo kich thudc hat, ddm bao cac yéu t6
nhu trong quy dinh tai phuong phdp Method 1
(US.EPA). Bui PM, , trong khi thai 6ng khéi nha
mady sau khi phan tach khoi dong duoc gitt lai
trén gidy loc quartz d3 dwoc nung & 350°C trudec
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Ngudn: Nhém dw dn téng hop
doé dé dam bao khai luvgng gidy 6n dinh [1].

Vj tri 1dy mau duoc xac dinh theo Phuong
phdp 1 cha US.EPA |a doan 8ng ma tai d6 dong
khi chuyén dong 6n dinh nhét, ly tuwdng la dam
bdo théa man: B > 8D va A > 2D (trong d6, A, B
tuwong &ng |1a chiéu dai cda phan 8ng khoi & phia
ha va thuong ngudn, tinh tir vi tri 18y mau va
theo chiéu chuyén dong cta dong khi thai (tlr
dudi lén nhu chiéu mii tén) va D la dwong kinh
trong cta 6ng khai) (Hinh 2) [13].

Sau khi 1ay dugc mau, miu dwoc tach am,
bdo quan kin va si dung phuwong phap khdi
lwgng dé xac dinh khoi lwgng bui PM, _ thu dugc

Ngoai I8y mau bui PM, ., mét s6 cac thong s6:
Ap suat, nhiét d6, lvu lwgng 6ng khoi, % oxy duw
duwoc do va tinh bang thiét bj Testo 350.
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Hinh 2. Gidn d6 xdc dinh sé diém t6i da dé Idy mau bui

2.4. Phén tich bui PM, , va cacbon den

Ham lugng cacbon den trong khi thai duoc
duwoc xac dinh bf?mg phuong phap hap thu
quang hoc ctia mau bui PM, .. Khéi lugng bui
PM,  trén cac mau bui PM, thu thap twr hién
trudng duoc xac dinh b‘éng phu’o‘ng phap trong
lwong s& dung can phéan tich cé d6 chinh xac
0,001 mg (Can phan tich sdu s6 AD-421D-32).

Ham lwong cacbon den trong mau gidy loc
duoc xac dinh bang phuwong phap hap thu anh
sang tirc do sy suy giam cla dnh sang truyén
qua gidy loc cd chira thanh phan cacbon den

bang cach s&r dung thiét bi do cacbon den da
séng (MABI) cia Australia.

Gidy loc chira mau bui dwoc cat thanh manh
tron nhd theo kich thudc chuan cla thiét bi
bang dung cu chuyén dung, sau day duoc dua
vao khe do, song song véi mau phan tich, mét
mau trang cling dwoc dua vao khe do xac dinh
dd hap thu cha gidy loc. Thye hién do cuorng do
anh sang truyén qua mau trang va mau phan
tich twong (rng la | va I. Hé s6 hap thu anh séng
tai budc séng do cla thanh phan BC trén mau
do (babs) dugc xac dinh theo cong thirc sau:
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2
baps (Mm™1) = 10? [A(Cm ) [10]

V(m3) 3
Trong dé:
lo 13 cudng d6 birc xa sau khi truyén qua mau
trang

/13 cwdng d6 birc xa sau khi truyén qua mau
phan tich
A la dién tich phan gidy loc do (cm?)
V 13 thé tich mau khi thai tvong &ng vdi phan
gidy do (m?3)
Nong d6 khéi lwong cla BC dugc xac dinh
theo cong thirc sau:

BC (ng/m?) =

10°[A(cm?)] [10]

[eam?/Ivm®)] LT

Trong d6 € 1a hé s6 hdp thu khéi cda BC
thuwong cé gia tri trong khoang 4 - 11 m?/g déi
véi mau bui PM, .

2.5. Tinh todn hé sé phat thai

Hé s phat thai BC duoc tinh todn dua trén
két qua ham luwong lugng BC, ham lwong bui,
lwu luvgng khi thai, nguyén vat liéu va san lwong
theo hudng dan clia US EPA [12]. Cac budc tinh
toan duwoc thuc hién nhu sau:

Budc 1: Tinh todn mirc phat thai

Mirc phat thai dugc tinh toan theo cong
thirc:

E=kC,.Q

Trong dé:

E: Mtrc phat thai bui cacbon den, kg/gio.

k: Hé s6 chuyén déi don vi, k = 10°.

C,. Nong dé cacbon den, mg/Nm?.

Q: Luu lugng khi thai & diéu kién tiéu chuan
(25°C, 1 atm), Nm3/gio.

Buwdc 2: Tinh todn hé s& phat thai (cé kiém
soat)

EF = E
A
Trong dé:

EF: Hé s6 phat thai cacbon den
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A: Lugng than tiéu thu & thoi diém tuwong
(rng thoi diém 18y mau.

Budc 3: Tinh khoang gia tri EF

Sau khi c6 day gia tri EFi cia 21 mau cacbon
den, mot s6 giad tri bat thuong duoc loai bd
theo chuan Dixon duoc huéng dan trong TCVN
4548:2009. Khodng gid tri EF dwoc bidu dién
qua cdc gia trj théng ké md ta gdm: Gid trj trung
binh, d6 |&ch chuan [1].
3. Két qua va thao luin
3.1. Néng dé cacbon den trong khi théi

Nong do bui PM, . va cacbon den c¢ trong khi
thai cdc nha may nhiét dién d6t than duoc trinh
bay tai Bang 3 va Hinh 3. S& liéu néng d6 cacbon
den trung binh trong khi thai trung binh cla cac
nha may Nhiét dién ND0O1, ND02, va NPO3 lan
lwot 13 143,8; 381,7; 16,25 pug/m?. Nhin chung,
céc nha mdy nhiét dién dét than trong nghién
ctru s&r dung céng nghé CFB ¢ ndng dd cacbon
den cao hon cac nha may s dung céng nghé PC.
Nha may Nhiét dién NP02 cé ham Ivgng BC do
duwoc cao nhat & tat ca cdc mau véi ham lwong
trung binh gép 2,8 [an ham luvgng BC tai nha may
nhiét dién NP03 va gip khodng 21 Ian so véinha
may NDO1. Nha may nhiét dién ND02 la nha may
duoc xay dung sém nhat tai Quang Ninh vdi thoi
gian hoat déng khoang 14 ndm. Diéu nay chirng
td trinh d6 cong nghé sdn xuat va thoi gian van
hanh c6 dnh huwédng I&n dén mirc dd phat thai
clia cac chat 6 nhiém trong dé cé BC. Thuc té&
diéu tra va khdo sat cho thay do van hanh trong
thoi gian dai, thiét bi Iang bui tinh dién (ESP)
clia nha may nhiét dién ND02 d3 xudng cap dan
tdi hiéu suat x{r ly bui giam chi con tir 83,33%
- 99,87%. Bén canh d¢, viéc sir dung loai than
¢ do tro cao hon (Bang 2) cling déng gop vao
lwgng phat thai nha may nhiét dién NDP02. Két
qua tinh todn nay ciing cho thdy mac du la nha
mdy cd céng suat I&n nhat (2x600 MW, Bang
1), nhiét dién ND03 lai |a nha méy cé ndng dé
cacbon trong khi thai thdp nhat (Hinh 1). Diéu
nay ciling cé thé duoc giadi thich nho hiéu suat
thiét bj lang bui tinh dién clia nha may c¢é hiéu
qua x&r ly cao hon so vdi cac nha may con lai.




Bdng 3. Gid tri néng dé bui PM,, va cacbon den trong khi thdi cdc nha mdy nhiét dién duoc nghién ciru

Pai lwvgng Trung binh Nhé nhat L&n nhat SD
NDO1 Bui PM, . (mg/Nm?) 12,51 5,02 17,65 3,67
BC (ug/Nm3) 143,8 60,08 229,1 44,51
% BC trong bui PM, . 1,15 0,92 1,39 0,127
NDO3 Bui PM,  (mg/Nm?) 1,45 0,80 2,34 0,487
BC (ug/Nm3) 16,25 1,41 32,10 8,762
% BC trong bui PM_ . 1,16 0,093 2,33 0,568
ND02 Bui PM, . (mg/Nm?) 48,80 25,34 72,35 15,84
BC (ug/Nm3) 381,7 190,8 606,8 125,7
% BC trong bui PM, 0,792 0,561 1,01 0,120
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Hinh 3. Két qué ndng dé cacbon den trong khi théi cua cdc nha mdy
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Hinh 4. Ty I BC (%) trong bui PM, _ cta cdc nha mdy duoc nghién ciru

Két qua ham luvong bui PM, . va ham luong
BC trong khi thai (Hinh 4) cling cho thdy madi
twong quan thuan gitta hai dai lvgng nay vai
hé sé twong quan peason la 0,967. Tuy nhién,
ty 1& phan tram BC trong bui lai cé sy khéc biét
so vdi ham lugng. Ham luvgng PM, _ va BC trong
khi thai tai nha may ND02 cao nhat nhung ty
I& phan tram BC trong bui lai kha thap vdi dao

dong trong khoang 0,561 + 1,01 (trung binh la
0,79), trong khi dé ty 1& nay tai nha mdy NDPO3
13 0,093 + 2,33 (trung binh |a 1,16). Két qua nay
cho thay du lwgng cta cacbon nguyén té sau khi
dét chéy tai nha may NP02 13 it hon so véi nha
may con lai va do d6 hiéu suat dét than trong 16
hoi clia nhiét dién NDO2 |3 t6t nhat trong s6 céc
nha may duoc nghién ctru.
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3.2. Hé s6 phdt thdi cacbon den

Tl két qud ham lugng cacbon den trong khi
thai cung dit liéu hoat déng cla cdc nha may,
cidc hé s6 phat thai cacbon den cé kiém soat
dugc tinh toan va thé hién trong Hinh 5, Hinh 6
va Hinh 7 twong (rng véi don vi mg/tan than tiéu
thu, mg/MW dién thanh pham va mg/GJ than.

K&t qud tinh todn gia tri hé s6 phat thai cac-
bon den trung binh trong khi thai theo lwgng
than tiéu thu (mg/tan than) cla cdc nha may lan
lwot la 610,9; 824,2; 132,4; twong ng vdi nha
may nhiét dién ND01, NP02, ND03. Theo d¢,
nhiét dién ND02 cé gid tri cao hon nhiét dién
NDPO1 va gap 5,7 lan so véi nhiét dién NDO3 do
cé néng do6 cacbon den trong khi thai cao.

Két qua tinh toadn gid tri hé s6 phat thai
cacbon den trung binh trong khi thai theo lvgng
dién thanh phadm dau cuc (mg/MWh) cla cac
nha may lan luot 13 295; 501; 64,0 tuong ng
véi nha may nhiét dién NDP01, NDB02, NDO3
(Hinh 6). Sy chénh léch vé gia tri nay gitra cac
nha may cao hon khi so sdnh véi hé s phat thai
tinh theo luvgng than tiéu thu bédi cd sy khac
biét dang ké trong dinh murc tiéu thy than (mg/
MWh) cla nhiét dién ND02 so v&i hai nha may
con lai (Bang 1). Mac du vay, hé s6 phat thai
cacbon den cla nhiét dién NDPO02 ciing nhu hai
nha may con lai déu thap hon gia trj tham khao
cho nganh nhiét dién dét than Viét Nam 13 800
mg/MWh trong nghién ctu cla Huy va Oanh
(2017) (Hinh 6) [8]. Do nghién clru thuc hién
kiém ké khi thai cla cdc nha may nhiét dién tw
ndm 2010, tirc thoi diém nhiéu nha may chua

|3p d&t hé théng xt ly bui nén gia tri tham khao
nay cao hon murc thyc té hién nay.

K&t qua tinh toén gia tri hé s6 phat thai cac-
bon den trung binh trong khi thai theo nhiét
tri than tiéu thu (mg/GJ) cla cdc nha may lan
lwot la 28,5; 44,7; 9,21 twong ¥ng v&i nha may
nhiét dién ND01, ND02, ND03 (Hinh 7). Khi so
sanh vdi gid tri hé sé phat thai quéc té danh cho
nha may nhiét dién dét than tir nghién ctru cla
Myllari (2018), hai nha may CFB la NPO1 va
NDP02 déu cé gid tri cao hon, gdp 2,3 - 3,2 lan
[9]. Chi cb nhiét dién ND03 13 nha may PC cd gia
tri hé s& phat thai cacbon den trung binh thap
hon gia tri tham khao.

Nhin chung, k&t qua tinh todn hé s6 phat thai
cacbon den c6 kiém soat theo lwgng than tiéu
thu va dién thanh phdm dau cuc (Hinh 5, Hinh
6) khéng cé nhiéu sy khdc biét vé thir tw cdc nha
may. Nhiét dién NDP02 la nha mdy co gia trj cao
nhat, gdp 5 - 6 [an so v&i nha may cd gid tri thap
nhat |a NDP03. Diéu nay cé thé duoc ly giai la do
hé théng van hanh lau din dén hiéu qua hoat
doéng va hiéu suat thiét bi x ly bui gidm, twong
ty vdi ly do dua ra &@ ndng do cacbon den trong
khi thai.

Khi loai bd dnh hudng cla yéu té chat luvgng
than dwgc st dung trong cdc nha may thong
qua tinh todn hé s6 phat thai theo nhiét tri (Hinh
7), d6 thj cho thdy sy twong déng véi hai két
qua tinh toan theo luvgng than tiéu thu va lvong
dién thanh phdm dau cuc. K&t qua nay cho thay
anh huwédng cla yéu t6 nay téi hé s6 phat thai
cacbon den |13 khdng dang ké gitra cdc nha may.

EF,. (mg/tan than)

824

+m

NBO02 NBO03

Hinh 5. Hé s6 phdt thdi (g/tén than tiéu thu) cacbon den cd kiém sodt
tir cdc nha mdy nhiét dién dét than duoc nghién ciru
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EF, - ime/mh)
wn

NBO01

Huy&Canh (2017)

501

Hinh 6. Hé s6 phdt thdi cacbon den cd kiém sodt (g/MWh)
ctia cdc nha mdy nhiét dién dét than duoc nghién ctru

(Ngudn: Tdc gid tw téng hop)
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Hinh 7. Hé s6 phdt thédi cacbon den c6 kiém sodt (mg/GJ) cta cdc nhd mdy nhiét dién dét than duoc nghién ciru

4. K&t luan

Nghién ctru d3 thuc hién xay dung hé sé phat
thai cacbon cho ba nha may nhiét dién tai tinh
Quang Ninh. Dya trén két qua quan trac truc
tiép tai hién trudong va két qua phan tich, hé s6
phat thai cacbon den cta cdc nha mdy d3 duoc
tinh todn theo néng dd cacbon den cé trong khi
thai. Theo d6, ndng dd cacbon den trung binh
trong khi thai cha ba nha mdy nhiét dién NDO1,
NDPO02 va NP03 Ian lwot 14 139,9; 387,6; 18,4 ug/
m3. TU k&t qua trén, hé s6 phat thai cha ba nha
may theo lvgng than sir dung (mg/tan) |a 667,8;
882,7; 151,9 lan lugt cho nha mdy nhiét dién

NPO01, NP02, NDP03. D6i vdi tinh theo lugng
dién thanh pham dau cwc (mg/MWh), hé sb
phat thai [a 1a 295; 501; 64,0 va theo nhiét trj
cla than (mg/GJ) la 28,5; 44,7; 9,21.

K&t qua tinh todn trén cho thdy anh huwéng
I&n nhat va dang ké t&i phat thai cacbon den tai
cac nha may nhiét dién dugc nghién ctru la hiéu
suat thiét bj xt ly bui. V&i nha may luén cé mirc
phat thai va hé sé phat thai cacbon den cao nhat
13 nhiét dién ND02, hiéu suat xr ly thap hon rat
nhiéu so v&i nha may méi duoc xay dung va cé
hiéu qua x& ly khi thai tot 1a NP03. Bén canh dd,
trinh d& cdng nghé san xuat cling c6 déng gbp
tdi lvgng cacbon den trong khi thai.

Lori cam doan: Tap thé tdc gid cam doan bdi bdo nay la céng trinh nghién ctru cua tép thé tdc gid, chua
duoc céng bé & ddu, khéng duoc sao chép tir nhitng nghién ciru trude ddy; khéng cé sw tranh chdp loi ich

trong nhém tdc gid.
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Abstract: Emission factor is an important parameter in calculation for emission inventory. Currently, data
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on national specific emission factors of industries in Viet Nam is still lacking, especially for black carbon (BC),
which is an air pollutant that causes many adverse impacts on air quality and global warming. This study
was implemented with the goal of determining the black carbon emission factor from the boiler of coal-fired
power plants in Quang Ninh province using the results of field monitoring, investigation and survey. The
study uses data on fuel, output, production technology and emission control from 03 Quang Ninh coal-fired
power plants include Mong Duong 1, Cam Pha and Mong Duong 2 combined with monitoring results of 21
BC samples in PM, , at each factory. BC concentration data and other data on exhaust gas characteristics,
input fuel characteristics and production activities are used to calculate the BC emission factor. The
controlled black carbon emission factors from Mong Duong 1, Cam Pha, Mong Duong 2 according to the
amount of coal consumed (mg/ton of coal) is 610.9; 824.2; 132.4; according to the amount of terminal finished
electricity (mg/MWh) is 295; 501; 64.0 and according to the calorific value of coal (mg/GJ) is 28.5; 44.7;
9.21, respectively.
Keywords: Emission factor, coal-fired power plants emissions, black carbon.
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