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Abstract: In order to solve the problem of using efficiently of coal source, adding additives in
coal combustion process gets much attention due to many advantages: additives enhance
transferring oxygen to the carbon surface, leading to the reactions happen faster; using
additives is easy to implement, flexible, takes no time to stop the furnace, ensuring continuous
operation of the plant ... Some studies around the world have shown the catalytic mechanism
of the additive elements: Na, Fe, Al, Ca. In this study, the effect of additives containing
separate elements of Na, Fe, Al, Ca to coal combustion efficiency applied on Vietnam
anthracite coal sample of coal-fired thermal power plant was shown, compared, evaluated
focusing on criteria of reducing the ignition temperature, based on the results of thermal
analysis method.
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Nghién ctru dnh hwéng ciia cac phu gia chira cac nguyén t6 riéng ré Na, Fe,
Al, Ca dén hiéu qua dot than ap dung trén miu than ciia nha may nhiét
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Tém tit: Dé giai quyét van dé sir dung hiéu qua ngudn nhién liéu than da, viéc sir dung phu
gia trong qua trinh d6t than dang rat dugc quan tdm do nhidu uu diém: cic chét phy gia lam
tang cudng qua trinh chuyén oxy dén bé mit cacbon, giup cho phan ung xay ra nhanh hon;
bién phap str dung phu gia dé thuc hién, linh hoat, khong mat thoi gian dung 10, dam bao tinh
van hanh lién tuc ctia nha may... Mot s6 nghién ctru trén thé gidi da chi ra co ché xtc tac cua
céc phu gia chira cac nguyén t6 Na, Fe, Al, Ca. Trong nghién ctru ndy, anh hudng cua cac phu
gia chita cac nguyén t6 riéng ré Na, Fe, Al, Ca dén hiéu qua d6t than ap dung trén mau than
antraxit Viét nam cua nha may nhiét dién dbt than da duoc chi ra, so sanh, danh gia trén ti€u
chi giam nhiét do bat chay dua trén két qua ctia phép phan tich nhiét.

Tw khoa: Phu gia dot than, than antraxit Viét Nam, phan tich nhiét, nhiét do bat chay cua
than, phu gia cho nha mdy nhiét dién dot than ...

I. Mé dau



Than d4 12 ngudn nguyén lidu hoa thach tir nhidu thé ki trudc da duoc sir dung nhiéu
trong san xuat va doi séng. Hién nay, nhu cau than da cha yéu tap trung vao ting dung lam
nhién liéu cho nha may nhiét dién, nganh luyén kim, hoa chét...vv. Mic du boc 16 nhiéu han
ché vé phat thai khi gay hai, cac tiéu chi vé méi truong ngay cang cao va cong suat khai thac
than ngay cang 16n, nhitng ning luong hoa thach nhu than d4 va diu moé van 14 ngudn nguyén
lidu chinh trong cong nghiép thé gidi hién nay va 30 nam t&i, dic biét tai cac qudc gia dang
phat trién do tinh phd bién, sin c6, doi dao, gia thanh reé.

Tuy nhién, hién nay ngudn nhién liéu hoa thach than ciing dang dan can kiét, day gia
thanh than trén thi trudong thé gidi ngay cang ting cao. Dé ting cudng hiéu qua sir dung than
da, giai phap vé cai tién cong nghé da va dang duoc tién hanh lién tuc nhung hiéu qua trong
viéc tiét kiém than tiéu thu va giam phat thai gdy 6 nhiém chua thyuc sy cao. Viéc sir dung phu
gia cho qua trinh ddt than duge quan tdm nhiéu do wu diém linh hoat, d& thuc hién, khong ton
thoi gian dimg 10, ddm bao tinh van hanh lién tuc ctia nha may. Cac chét phy gia lam giam
nang luong hoat hoa cua phan tng, gitip cho phan ting xay ra nhanh hon hay xay ra ¢ nhiét ¢
thip hon. Diéu nay tao ra phan mg chay kiét hon, ddt than kiét hon, giam lwong tro xi va khi
phat thai ciia qua trinh dét.

Nhiéu nghién ctru vé xtc tac cho qué trinh ddt than da dugc tién hanh. Trong nhiing
nghién ctru nay, cac chat xuc tac cho qua trinh d6t than duoc sir dung phd bién nhét bao gdm
cac oxit kim loai (vi du: MnO,, CaO, CeO2, Fe,03, CuO va ZnO) [1-5] va cac mubi kim loai
kiém (vi du: NaNOjs, NaClO4, KNOs, KCIO; va K,CO3) [6-8], tat ca déu 1a cac chit hoa hoc
dat tién, c6 o tinh khiét cao.

Trong mdt nghién ctru khac, Jun Cheng va cac dong nghiép [12] ciing chirng minh co
ché xtic tic chudi cua qua trinh dt chay than bang chat xuc tac hdn hop Na - Fe - Ca tir cac
chat thai cong nghiép va dua ra cac cong thirc phdi tron khac nhau va anh huéng xuc tac cia
chung d6i véi qua trinh dbt than antraxit Trung Qudc. Trong co ché nay, nguyén tir oxy duoc

van chuyén dua trén thir ty cua hoat dong kim loai xtic tac tir Na dén Fe dén Ca vdi cacbon.

Trong qua trinh ddt than c6 su dung chét xic tac, su oxi hoa xuc tac duge xem la mot
trong nhimg co ché chiém uu thé. Cac chat xuc tac nay cé thé thic diy qué trinh dot than 1a
do nhiéu oxit dugc tao ra trong sudt qua trinh phan hiy oxi hoa cac oxit kim loai hoéc cac vét
lidu khéc, va cac oxit nay c6 kha ning hip thu manh nguyén t6 oxy trén bé mit. Trong quéa
trinh d6t than, cac oxit nay dugc sit dung nhu 13 cic tic nhan mang oxi hoat héa. Cac phan

{mg chinh dién ra khi sir dung xuc tac c6 chira nguyén t6 Na, Ca, Fe va Al nhu sau [11, 12]:
V6i xuc tac chira Na (chu yéu & dang NaCl):
2NaCl + O, > Na,O, + 2CI;
2Na,0; + C > 2Na,O + COy;
2Na,0 + O, > 2Nay0,

Vi xuc tac chira Ca (chu yéu & dang CaCOs; hodc Ca(OH),):



Ca(OH), —> CaO + H0;
2Ca0 + O, — 2Ca0y;
2Ca0, + C > 2Ca0 + CO,
Vé&i xuc tac chira Fe (chu yéu & dang oxit hodc mudi Fe(IIl)):
2Fe,03 + C - 4FeO + COy;
4FeO + O, >  2Fe)04
2Fe + O, > 2FeO;
2FeO + C => 2Fe + CO;
Véi xuc tac chua Al:
2AI(OH); > ALO; + 3HO;
2A1,03 + C -> 4A10 + COy;

4A10 + O, > 2A1203.
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Hinh 1. Co ché phan {mg xlic tac ciia chit xuc tic chira Na, Fe, Ca, Al trong qua trinh
d6t than [11,12].

Tuy trén thé gidi c6 rat nhiéu nha cung cap phu gia sir dung cho cac nha may nhiét dién
ddt than, nhung do than sur dung tai mdi quéc gia lai c6 nhiing déc tinh déc thu khac nhau vé
thanh phan hoa hoc, ham lwong chét bdc, nhiét luong chay... nén hiéu qua thyuc té cia cac phu
gia c6 thé khong duoc nhu mong doi. Trong nghién ctru ndy, hiéu qua ting cudng qué trinh
d6t than dugc danh gia trén tiéu chi giam nhiét do bat chay da dugc nghién ciru, ap dung trén

dbi tuong than antraxit Viét Nam.



II. Thue nghiém
1. Héa chit va vat li¢u
D6i tugng ciia nghién ctru ndy 14 than antraxit cam 4 Viét Nam.

Céac miu than antraxit khong bd sung phu gia va cdc mau than antraxit lan luot duoc bd
sung 5% (Vé khdi luong) cac chat NacCl, CaCl,, Fe,O3 va Al,Os (tiéu chuén hoa chét tinh khiét
phan tich) duoc danh sb 1an luot 1a cac mau M1, M2, M3, M4 va M5.

2. Tién trinh thi nghi¢m

- Than nguyén liéu va phu gia duoc nghién va cho qua bd ray tiéu chuan tdi kich thudc hat
khoang 0,015 — 0,1 mm.

- Mau bdt than dugc tron véi mau bot phu gia theo cac ti ¢ phéi tron da duoc xac dinh trudc.

- Mau hdn hop than va phy gia sau tron duge thém nudc dé chuyén sang dang bun nhio, sau
d6 mau bun nhio duoc séiy va nghién téi kich thude hat khoang 0,015 — 0,08 mm.

- Mau bot min duoc mang di phan tich nhiét. Mau than duoc dit trong chén nung gém nhom
va dugc ddt chay trong diéu kién moi trudng khong khi tiéu chuan (luu luong khong khi vao
khoang 10-50 mL/phit) véi toc d6 gia nhiét 6n dinh (khoang 10 oC/phit) tir nhiét do phong
t61 9000C.

- Trong luong clia mau dugc kiém so4t lién tuc theo su thay ddi cua nhiét do.

- Dua trén két qua phan tich nhiét, xac dinh nhi¢t do bét chay cua than theo cach thirc duoc
trinh bay dudi day.

> Cach x4c dinh nhiét d9 bit chay ciia than:

- Nhiét d6 bat chay cua than 1 nhiét d6 tai d6 than bat dau boc chay khi bi gia nhiét véi mot ti
1¢ ting nhiét nhat dinh trong diéu kién c6 mit chat oxi héa. Cach xac dinh nhiét d6 bat chay
ctia than duogc thé hién nhu trong Hinh 4 [11,12].

- Nhiét do bat chay cuta than dugc xac dinh lan luot qua cac budc nhu sau:

Dau tién, vé& mot dudng thang dimg di qua dinh A cua dudong cong DTG. Puong niy cét
duong cong TG tai diém B.

V& mot dudng tiép tuyén voi duong cong TG tai diém B.

V& duong nam ngang di qua diém bat ddu mét khdi lugng cta dudng cong TG. Pudng nam
ngang nay cét dudng tiép tuyén tai diém C.

Tir diém C, v& mot duong thiang dimg. Pudng nay cit truc hoanh tai diém Ti. Nhiét do Ti
chinh 13 nhiét do bét chay cua than.
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Hinh 2. Céach xéc dinh nhiét d bit chay Ti cta than [11,12]

3. Phwong phap phéan tich
- Phan tich nhiét (TG, DSC, DTA...)

I1. Két qua va thio luin
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Hinh 3. D6 thi xac dinh nhiét d6 bét chay

mau M1
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Hinh 4. D6 thi xac dinh nhiét d6 bét chay
mau M2
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Hinh 5. Do thi x4c dinh nhiét d6 bat chay

mau M3
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Hinh 6. Db thi x4c dinh nhiét d6 bit chay

mau M4
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Hinh 7. Db thi x4c dinh nhiét d6 bit chay mau M5

Bang 1. Tong hop nhiét do bat chay ciia cac mau than c6 va khong c¢6 phu gia

MAiu Thanh phin Nhiét o bit chay (Ti), °C
M1 Antraxit 540,52
M2 Antraxit + 5% NaCl 529,15
M3 Antraxit + 5% CaCl2 506,34
M4 Antraxit + 5% Fe203 528,63
M5 Antraxit + 5% Al1203 533,37

Tir két qua phan tich nhiét, co thé thay rang khi chua sir dung phu gia, nhiét do bat
chay ciia than antraxit 1 cao nhat (540,52 °C). Khi sir dung cac phu gia c¢6 chira lan lugt cac

nguyén td Al, Na, Fe va Ca dudi dang cac mudi va oxit, nhiét do bat chay cua than gidm dan.

Su giam nhiét d bét chay rd nhit xay ra trong truong hop sir dung phu gia 5% CaCl, (giam



con 506,34 °C) va giam it nhat trong truong hop sir dung phu gia 5% AlLO3 (giam con 533,37
°C). Két qua nay phu hop véi cac nghién ciru trude d6 khi néi rang Al c6 tac dung kém trong

viéc tang cuong hiéu qua ddt than antraxit.
IV. Két luin

Tir nghién ctru vé sy thay doi nhiét d6 bat chay cua than khi ¢6 va khong co sir dung
cac phu gia chira cic nguyén t6 Na (dudi dang NaCl), Ca (dudi dang CaCly), Al (dudi dang
Al,O3) va Fe (dudi dang Fe,03), ¢6 thé thdy rang khi sir dung thém phu gia, nhiét 6 bat chay
clia than antraxit giam. Sy giam nhiét 6 bét chay rd nhit xay ra trong trudng hop sir dung
phu gia 5% CaCl, va giam it nhat trong trudng hop sir dung phu gia 5% AlOs. Cac nghién
ctru sdu hon vé viée str dung phu gia da nguyén t6 Na-Ca-Fe-Al va anh hudng cua cac phu gia
don va da nguyén t6 dén ting cuong hiéu qua ddt than trén tiéu chi ting do chay kiét rat can
dugc tién hanh dé co cai nhin toan dién hon vé anh huong viéc thém phu gia t6i qué trinh 46t

than antraxit Viét Nam.
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