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NGHIEN CUU THIET KE, CHE TAO LO HOA KHi PHUC VU NGHIEN CUU

A STUDY ON THE DESIGN, MANUFACTURE AND GASIFICATION
OF A FURNACE USED FOR RESEARCH

Tran Thanh Son
Trwong Pai hoc bach khoa, Pai hoc Pa Nang; Email: ttson@hde.vn

Toém tat: Bai bao trinh bay két qua cla viéc nghién ciru lwa chon
coéng nghé héa khi than, thiét ké, ché tao va van hanh hé théng
héa khi phuc vu nghién clru khoa hoc. Trong 16 héa khi nay,
khéng khi va nhién liéu di ngwoc chiéu nhau, nhién liéu dwoc st
dung trong tinh toan la than cam va dwoc cép lién tuc qua hé
théng vit tai. Hé théng c6 kha nang diéu chinh linh hoat tAt ca cac
théng sb van hanh trong khoang rong, c6 kha nang s dung
khéng khi hoac hon hop khong khi va hoi nwoc lam tac nhan khi
héa. Cac théng sb nhiét d6 & duwong clp khi, bubng dbt va
duwong khi ra dwoc xac dinh bing cac cép nhiét, thanh phan khi
tao thanh dwoc xac dinh bang may phan tich khi IMR 2800P. Két
qua van hanh ban dau chira rang, nong d6 CO trong khi san
ph&dm phu ti 1& v&i nhiét do buong dét va dat ~14% khi nhiét do
bubng dét 1a 800°C.

Tir khéa: héa khi; thiét ké; hoa khi than; khi than; ngwoc chiéu

1. Pat vin dé

Cong nghé hoa khi than 13 cong nghé san xuét khi dt
khi Oxy hoé khéi hitu co trong than khoéng hoan toan.
Trong thoi ky 1970-1980, cac nha khoa hoc da dy doan 1a
than s& tro lai thoi ky thir hai ciia "thé ky vang" va kha
ning can kiét ciia ddu mo khéng con xa nita. Chinh nhiing
dy doan d6 da day 1én nhing cong trinh nghién ctru qua
trinh c6ng ngh¢ moi vé ché bién than. Nhiing cong trinh
nghién ctru dau tién da thu duoc san pham nhién li¢u long
tir than bang cac phuong phap tryc tiép va gian tiép & cac
nudc My, Pirc, Anh, Nhat Ban, Lién X6 ci[l,2] ...,
bét dau xay dung chwong trinh cong nghé ché bién than
qui mé nha nuée. Hang trim hing c6 tén tudi trén thé gidi
tham gia tryc tiép vao linh vyc nay. Tinh dén nim 1980,
hang chuc loai thiét bi va cac nha may ché bién than theo
cong nghé hoa khi, hoa long va nhiét phan da lan luot ra
d0i.Téng cong suét cua thiét bi hoa khi than cuia thé giéi
dén nam 1995 da Ién t6i trén 30.000 MWh va dén nim
2002 1a gin 50.000 MWh.

So voi cac loai nhién liéu nhu khi va dau thi than da
¢6 gia thap va 6n dinh hon nhiéu lan. Vi vy viéc tim ra
chc giai phap thay thé cac loai nhién lidudat tién va ludn
bién dong gia nhu dau va khi 1a mot trong nhimg quan
tam hang dau cta cac doanh nghiép, nhim khong nhiing
giam chi phi san xuét, giam gia thanh, chu dong trong
viéc dinh gia, ndng cao tinh canh tranh ctia san phém ma
con tan dung dwoc CAC ngudn tai nguyén sin co trong
nudce, dac biét 1a than da.

Mot vu diém 16n khac ctia khi hoéa 1a hiéu sudt st
dung nhién liéu dugc ning cao, dong thoi giam thiéu sy 6
nhiém méi trudng so v6i phuong phap dbt truc tiép nhién
liéu. Hon nira, néu str dung khi héa trong cic nha may
nhiét dién con gitip ning cao hiéu suit ctia nha may lén
rat nhidu do c6 thé 4p dung chu trinh hdn hop khi-hoi va
giam 6 nhiém moi trudng.

Abstract: This article presents the results of the gasification
technology selection study, design, manufacturing and operating
the coal gasification for researching purposes. In this gasification
furnace, air and coal travel updraft and the coal used in this
research is coal-dust and is continuously supplied by a screw
press. The gasification furnace can adjust the operating
parameters in a wide range, using air or a mixture of air and
steam as an oxidation gas. Temperatures at gas inlet, chamber
and gas outlet are measured by thermocouples; coal-gas
concentration is measured by IMR 2800P gas analyzer. The initial
result shows that CO concentration is proportional to the chamber
temperature and reaches ~14% at chamber temperature of
800°C.

Key words:
updraft

gasification; design; coal gasification; coal-gas;

O Viét Nam hién nay, nhiéu don vi san xuit 1on nhu:
gach 6p lat, gém str, ché tao két clu thép, ... hau hét sir
dung nhién li¢u tir khi hoa 16ng(LPG), mét loai nhién li€u
ngay cang dit do va dao dong theo gia thi trudng qudc té,
da lam cho chi phi mdi don vi san phdm tang 1én, ddn dén
gia thanh san phém cao va mot hé qua tat yéu la tinh canh
tranh ctia san pham giam. Vi vay, de ¢6 thé dung vimng
trén thi truong trong nude va qudc té, cac doanh nghiép
da tim moi cach giam chi phi san pham va giam chi phi
nhién liéu 1a yéu té dugc quan tim hang dau. San pham
clia cong nghé khi hoa than co thé giai duoc bai toan do
cho céc doanh nghiép. Ngoai ra, cong ngh¢ khi hoa cling
12 mot cong nghé ddy trién vong dé khai thac hiéu qua mo
than ndu rat 1én & dong bang séng Hong ma hién tai cac
phuong phap khai thac truyén thong khong thé ap dung
dugc.Hién nay mac du da co nhiéu 10 héa khi duge nhép
khiu va st dung & Viét Nam nhung lai chua c6 mot
nghién ctru cu thé nao vé cong nghé nay do cac nha
nghién ctru trong nude cong bd ngoai trir mot sd bai bao
n6i vé nhimg wu diém va kha ning Gng dung cia cong
nghé hoa khi[3]. Vi véy, can thiét phai c6 mot nghién ctru
ca 1y thuyét 1an thyc hanh vé cong nghé nay dugc thuc
hién dé Viét Nam c6 thé dan lam chu cong nghé hién dai
va than thién véi méi truong nay.

2. Thiét ké 10 héa khi
2.1. Co 56 Iy thuyét:

Duya trén cong thirc nhiét dong dé tinh hiang sé can
béang clia cac phan Gmg chinh trong qué trinh khi héa.Hau
hét cac cong thirc thue nghiém[1,2,4] déu dua trén co s&
thi nghiém trén graphit. Tuy vay van c6 thé sir dung dé
tinh toan néng do khi san pham, thuong gom N, CO,
CO,, Hy, CHs va H,0 & trang thai can bang Co thé dua
vao cac phuong trinh sau dé xac dinh thanh phan can
bang nay.
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2.1.1. Phirong trinh xdc dinh C&c hang sé cdn bang ciia
phadn trng:

2
CO, +C & 2C0; Kpy = ;’;o (1)
CcO02

CO +H,0o2C0,+H,; Kp,= Pcoz P2
Pco PHz0
)
C+2H, & CHy; Kyz= Peus (3)
PH2

Ba phan mg trén dugc coi nhu phan tmg hai chiéu
chu yéu trong qua trinh khi hoa.
2.1.2. Phuong trinh can b&ng téng ap sudt cia hé:
P =Dn2 t Pcoz + Pco + Puz + Pcua + Puzo (4)

Giai hé phuong trinh trén cho phép rut ra thanh phan
can bang cua hé trong quan hé v6i thanh phan chit khi
hoa, hodc ngugc lai. Gia tri hang s6 can bang cta ba phan
ng trén c6 thé tra theo bang. Trong trudng hop chuyen
601 don vi do luong cua gia tri hang sO can bang, co thé
gan ding coi nhu khi 1y tuong dé ap dung phwong trinh
trang thai khi 1y tuong.

Trong qua trinh khi hoa, quan trong nhét 1a nhimng
phan tmg chinh, khdng ché cht lugng qua trinh khi hoa -
phan tg hé dong nhat khi - rdn. Nhu vay, qué trinh phan
tmg hoa hoc, qua trinh truyén nhiét, truyén chat déu anh
huong dén toc do ciia qua trinh khi hoa. O day xét mot sb
phan tng chinh.

2.1.3. Phan ung chay cua than voi Oxy

Ngay tir nhitng két qua dau tién nghién ctru phan tmg
gitta Oxy va than g0, cac nha nghién ciru[3,4,5] da dua ra
mot gia thiét vé co ché, ma cho t6i nay van dwoc chép
nhan. D6 14, trude hét than hap phy Oxy tao thanh hop
chat trung gian (HCTG):

xC + goz = (0, (5)

Sau do tuy diéu kién phan tmg, HCTG phén huay thanh
san pham:

C,0, = mCO, + nCO (6)

Ty 1& m/n thay doi theo nhiét do phan huy; nhiét do
cang cao ty 1¢ nay cang nho. Phan img nam trong mién
khéng ché cua qua trinh truyén chét, téc do qua trinh phan
ung phu thuéc vao hé sé khuéch tan dbi luu (phan tmg
trong dong chay) va nong d6 cua Oxy trong pha khi (¢
day nong do Oxy trén bé mat bang zero do phan tmng mot
chiéu).

2.2. Lo héa khi ting cé dinh ngwoc chiéu:

Hinh 1 giéi thiéu nguyén ly 1lam viéc cta 16 hda khi
tang ¢ dinh nguoc chiéu & ap suat thuong va thanh phan
khi theo chiéu cao ctia 16. Tur hinh trén ta ¢6 thé quan sat
qué trinh phan tmg nhu sau: Néu than nguyén lidu di vao
tir noc 16, qua mam thao xi & day thao dan ra khoi 10, ting
than s& di chuyén tir trén xudng dudi. Chit oxy héa di
nguoc chiéu tir dudi 1én, ta c6 thé quan sat thiy ¢ nhing
vung phan tng nhu sau:

VI- ving xi: Xi than nong gip chit oxy hda, nang

—I—]l’larlf_‘—l_"__:l Khi than
I \—_____l

II

I

C+C0O, - 2C0
O +H,0—> CO,+H,

v
C+H,0 > CO+H,
C+H,0 - CO,+2H,
C+C0, > 2CO

V C+0,-> CO,

—

Chét khi hoa

—|->11cm <— 32cm —>€—— 50cm —>f¢— 32cm >

: N\

Xi

Hinh 1. Nguyén Iy lam viéc ciia lo khi hod tang cé dinh
nguoc chiéu

nhiét d6 chat oxy hoa tir khoang 60°C 1én khoang 420°C,
ban than xi dugc lam ngudi trude khi thai ra ngoai.

V- ving oxy hoéa: Viung nay xdy ra phan (ng chay
giita than va Oxy trong chat khi hoa tao thanh CO, CO;
theo cac phan tng (1), (2), (5) va (6), do phan ung toa
nhiét nén nhiét d6 tang nhanh choéng téi muc g?m nhiét 46
héa mém cuia xi.

IV- ving khtr chinh: O day xay ra phan tng giita hoi
nude va than theo phan tmg (2), (3). Phan CO; tao thanh
do phan tng Oxy hda hoan toan bi khtr trén C theo phan
tmg (1).Hau hét cac phan ung nay déu thu nhiét. Pic
diém dé thiy 1a ham lugng H,0, CO;, trong khi giam,
nhiét d6 ting than giam.

I11- ving khtr phy: O day tiép tuc phan Gng khir CO,
va xay ra mot loat phan (g thtr cdp quanh mién 700°C +
800°C.

I1- ving chung than: O day xay ra qua trinh chung kho
than thudng goi la ving chuan bi. Pinh vung chudn bi 1a
ving sy (d6i khi coi vung II, IIT 14 ving chuén b).

I- Trén cung la ving khong gian ty do dé gom khi,
tach mot phan than bi nd v&. O day khong xay ra phan
(g nao dang ké.

Vi loai 16 nay, mot chi tiéu quan trong dé dénh gia
chat lugng qua trinh hoa khi 1a hiéu suit héa khi, mait
khéc ciing can tinh dén dinh mirc tiéu hao hoi nudc cho
1m?® san pham khi. Co nhiéu théng sé anh huong dén
thanh phan khi hoa nhu: loai than; cudng do khi hoa, ché
d6 nhiét (bao gdm nhiét do 16 va téng cac hang muc anh
huéng dén cin bang nhiét), ty 1& khong khi/ hoi nuéc
hoic ty 16 Oxy bé sung,...
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2.3. Lo héa khi thi nghigm
Dé phuc vu muc dich nghién ctru khoa hoc nén 16 hoa

khi dugc thiét ké c6 cong suat Gy = 10 kg/h, nhién liéu sir
dung la than cam.

a. Lugng khong khi cin cap cho 16 héa khi dwoc
xac dinh bang cong thirc:
Qlf = ER. Glthl kgKK/h:
Trong d6: Gyt Ia lugng khong khi 1y thuyét dé dét chay
1 kg than va ER 1a ti s6 twong duong.
b. Kich thwéce 10 héa khi
Céc kich thudce chinh cuia 16 héa khi nhu sau:

Puong kinh 10 hoa khi Dy =400 mm
Puong kinh ngoai ciia 4o nudc Dng = 500 mm
Chiéu cao 16 hoa khi H = 1200 mm
Chiéu cao cua o0 nudc Hn =400 mm
Puong kinh cia vit tai dy =100 mm

Hinh 2 thé hién ciu tao cia 10 hoa khi phuc vu thi
nghiém. O day, than duoc cép lién tyc tir dudi 1én béng mot
o cu vit tai liéu. Than duoc vit tai ndm & trung tam 16 dua
1én dinh cua phéu liéu va di xubng rdi thai ra ngoai qua cira
thai xi. Khong khi hoic hon hop khong khi va hoi nuée
duoc dua vao 16 tir phia dudi qua cac khe cip gio di vao 1o
va thoat ra ngoai ¢ phia trén. Hoi nudc dugc qua nhiét boi
khi héa & dau ra cua 10 va duoc gia nhiét thém boi thiét bi
gia nhiét dién trd dén nhiét do yéu cau. Luogng than, lugng
gi6 cap vao 10 duge diéu chinh bang cac bién tan dé cé thé
diéu chinh thuan loi va chinh xac. Nhiét d6 budng héa khi,
nhiét @6 khong khi (hodc hdn hop khong khi va hoi nudc),
nhiét @6 khi than duoc do béng cac cap nhiét dién. Thanh
phan khi than tai ddu ra cua 10 hoa khi duge do biang may
phan tich khi IMR 2800P, ¢6 thang do CO dén 30%.

4 1

Hinh 2. Céu tao ciia 10 héa khi thi nghiém
1. Bao hoi va cum 6ng thiy, 2. Puong nieée cdp;
3. Ao nuoc; 4.Puwong hoi nueée; 5. Puong khoi ra;
6. Van xa day; 7. Quat gid; 8. L6 cdp gié; 9. Cira moi lira,
10. Lép bbng bao on; 11. Vit tdi than; 12. Pong co ciia Vit
tai; 13.Phéu thdi xi; 14. Mdng nuéce; 15. Bom mede cp

3. Két qua va thao luin

Hinh 3 Ia hinh anh cta than cdm dugc st dung trong
cac thi nghiém nay. Than duogc st dung la than cam 4a
cia Cong ty CP than mién Trung voi dic tinh thé hién
trong bang 1. Viéc sir dung than cam dé hoa khi s& giup
giam gia thanh cia nhién liéu dau vao (than cam ré hon
than cuc) cling nhu giam chi phi chuan bi phjén liéu do
khong phai ép than cam thanh cuc s& tiéu toh hhiéu ning
lugng va hoa chét nhu cac 10 hoa khi hién tai dang su
dung, tang hi¢u qua cia qua trinh.

Bdng 1. Ddc tinh than

Thanh Chét Quw, C3& hat,
phan | W™ [bge,viu| SV | AV | kealkg | mm
Tile,% | 8 65 |05 20 6400 0-15

Hinh 4 1a hinh anh ctia ngon lira ing v&i nhiét do
budng hoa khi khac nhau. Khi nhiét 6 budng lira, dugc
xéac dinh & phia trong budng lira cach dinh phéu cap liéu
150mm vé phia trén,nho hon 400°C thi khi than & dau ra
khong chay duoc. Khi nhiét d6 budng lira dat 400°C thi
khi than bat dau chay va cang ting nhiét do budng lia
ngon lira cang séng va chiéu dai ngon lira ciing ting 1én.
Ngon Itra sang va dai nhét khi nhiét do buéng Itra dat
800°C. Trong thi nghiém niy, nhiét do budng lia bi
khéng ché & 800°C do gidi han ciia cac thiét bi do. Trong
cac thi nghiém trén thi lugng khong khi va lugng than cap
vao 10 hoa khi dugc giir ¢d dinh khong d6i. Hinh 5 thé
hién néng d6 CO trong khi tao thanh theo nhiét do buéng
lra. Ttr d0 thi c6 thé nhan xét nhu sau: néng do caa khi
CO tang 1én rit nhanh theo nhiét dotrong khoang tir
400°C dén 600°C, sau do6 toc do ting nong d6 CO s& giam
dan va dat ~14% & nhiét 46 budng lira t = 800°C. Nong do
khi CO cao nhit dat duoc trong thi nghiém nay van thép
hon cac 10 hoa khi thuong mai hién nay(den 27%) do
nhiéu nguyén nhan nhu: do han ché vé thoi gian nén sO
lan thi nghiém chua dugc nhiéu, chwa thay ddi cac thong
sO thiét ké, van hanh khac nhu luong khong khi cip, nhiét
d6 khi cap,...nhiét d6 budng Iira bi gidi han nhu da dé cap
& trén, chua bd sung hoi nudc, nhién li€u la than cam chu
khong phai 1a than cuc hodc than qua bang.... Khi diéu
chinh cac thong s6 tréndén gia tri toi wu thi lugng khi CO,
CHa va Hy tao thanh s& duoc nang 1én dang ké.

Hinh 3. Than sir dung trong thi nghiém
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4. Két luan

Viéc thiét ké, ché tao va van hanh thanh cong 10 hoa
khi than c6 y nghia 16n trong viéc nghién ctiru cdng nghé
hoéa khi ting ¢ dinh néi riéng va hoa khi néi chung. Két
qua nay s& gop phin cho viéc nghién ciru khi hoa than
ciing nhu cac loai nhién liéu khac. Nhimg két qua vé
thanh phan khi CO xac dinh dugc theo nhiét d6 budng dbt
trong khi than tao thanh 12 nhitng két qua rit quan trong vi
day 1a thanh phan chinh ciing v6i CHa, H s& quyét dinh
nhi¢t tri khi than cing nhu hi¢u sult ctia 10 hoa khi.

Thanh phan khi CO trong khi hoa ti 18 v&i nhiét do budng
t=400°C t=500°C t=600°C dét va dat ~14% khi nhiét do budng ddt 800°C. Thanh
phan CO trong khi hoa tuy chua cao nhu cac 10 thuong
mai hién hanh vi day chi 1a nhitng két qua ban dau va cac
thong s6 van hanh khac chua dugc diéu chinh. Ti 18 nay
s& dugc nang 1én trong tuong lai khi viéc téi wu hoa vén
hanh duoc thuc hién.
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