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NGHIEN CUU XAY DUNG QUY TRINH NUNG TOI UU
CHO TUNG NHOM SAN PHAM GOM PHUGC TICH'
Lé Ba Cang™

D6i véi nghé gom, khau nung san phdm 1a mot khau rat quan trong
trong quy trinh sadn xudt. Khi cong viéc chuan bi hoan tat thi dot 1o trd
thanh khau quyét dinh su thanh cong hay that bai ctia mot mé gom. Vi thé
gid phat nhém 10 tré nén thiéng liéng, trong dai v6i nguvi tho gom. Viéc
lam chid ngon lda theo nguyén tic nang dan nhiét do dé 1o dat t6i nhiét do
cao nhat va khi gém chin thi lai ha nhiét d¢ tir tir chinh 14 bi quyét thanh
cong cua khau dot lo.

Truéc day, nguoi tho gom Viét Nam chuyen su dung cac loai 1o nhu
1o &ch (hay 10 céc), 1o dan va 1o bau dé nung gém, sau nay, xuat h1en thém
nhiéu loai 10 nung khéc, cang ngay cang hién dai va don gidn hon trong
viéc thao tac.

I. Giéi thiéu vé mot s6 10 nung
1. Cac kiéu lo nung cé truyén

- Lo éch: La kiéu 10 gébm c6 nhat dugc st dung mot cdch pho bién &
khép moi noi, hién nay tuy da mat hét d4u tich nhung qua cdc ngudn tu liéu
gian tiép van c6 thé hinh dung dugc 16 c6 hinh ddng giong nhu mot con éch
dai khoang 7 mét, bé ngang chd rong nhat khodng 3-4m, ctia 16 rong khodng
1,2m, cao 1lm. bdy 1o phéng nim ngang, vom 1o cao khoang tir 2m dén 2,7m.
Bén hong 160 ¢6 mot clia ngach rong 1m, cao 1,2m phuc vu cho viéc chong
1o va dg san pham Lo c6 3 ong khéi thang du’ng cao 3-3 5 mét. Trong moi
bau 10 nguvi ta chia thanh 5 khu vuc xép san phdm la hang dan, hang gay,
hang gitra, hang chudt chay va hang mat.

Trong qué trinh lau dai st dung 1o éch, dé khic phuc nhugc diém cta
16p dat gia c6 bén trong va san 1o, ngudi ta thay vao dé6 16p gach moc va
viia ghép lai.

- Lo dan: Xuat hién vao gitia thé ky 19. Lo dan c6 bau 16 dai 9m, rong
2,5m, cao 2,6m dugc chia thanh 10 bich bing nhau. Vi tri phan cédch gitia
cac bich 1a hai néng (cot). Cta 10 rong 0,9m, cao Im. Bich thi 10 goi 1a bich
dau thong véi buong thu khéi qua 3 ctra hep. D€ giit nhiét, bich 10 kéo dai va
om 14y budng thu khéi. Lép vach trong ghép gach B4t Trang, 16’9 vach ngoai
xay bang gach dan dung. Mt du6i cia cat 1o gidn nhu bang phang con miét
trén hinh vom khum. Hai bén cat 1o titr bich thi 2 dén bich thi 9 nguvi ta
md hai ctia nhé hinh tron, duong kinh 0,2m goi 1a cac 16 gioi dé ném nhién
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liéu vao trong bich. Riéng bich dau ngudi ta mé 16 dau (rong hon 16 gioi nia
mét). Nhiét do 1o dan c6 thé dat dugc 1.250-1.300°C.

Cii Cii - Lo bau (hay 1o rong):
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Cii Cii thuéc mai bao thuong la
cao 2-2,25m, dai 2-2,3m.
Gitta cac bao duge ngéan
cich biang mot vach, phia du6i siat nén 10 c6 nhitng 16 nhé (kich thuéc
10x20cm, 32 16 do6i v6i 1o c6 chiéu rong 8m) thong véi bao trén goi la rang
lta. Khi thai va hoi néng theo riang lia thoat 1én cac bao bén trén. Pau
thap 1a noi c6 bau lta, xuat phat chum la va dan dan dot 1én céc bao trén.
Bau liia (bao dau tién) con goi la cian bau dung dé dot cti xong lam néng 1o
va lam kho san phdm, khong chat san phdm, bao thid nhat ciing khong thé
nung san phdm do chat lugng sdn phadm kém, ty 1é& loai bd cao, chi c6 thé
diung nung gach. San pham dugc xép tif ngin thi 2 tré 1én. Mbi bao déu c
clia 10 & hai bén, khi xép san phdm xong va bit dau giai doan nung thi bit
kin chi chira 2 16 nhé: mot dung dé dua nhién liéu vao va mot goi 1a mét lia
dung d€ kiém tra nhiét bén trong 16 va xem do chdy ctia men dé xac dinh
két thic qud trinh dot. Dot 1an lugt tir cin bau (x6ng) thuong khoing 18-24
gi%, can 1 khodng 1-2,5 gid, 1an lugt ti can 2,3.. mbi can khodng 3-4 gid tuy
loai sdn phdm. Pay 1a loai 10 c6 ngudén dot di dong, sdn phdm c6 dinh, hoat
dong theo nguyén tic lita ddo. Thanh va vom 1o dugc xay bang vat liéu chiu
ltta. Khéi va nhiét duge din tir bao truéc qua ring lia di th&emg lén trén vom
1o va quat xudng nén 10. Khi trong bao trude duge nung ¢ nhiét do cao thi ¢
bao sau dang ¢ giai doan nang nhiét dg, bao ké tiép dang & giai doan nang
nhiét do, bao ké tiép dang ¢ giai doan siy.

Sd db cong nghé 16 bau

- Lo hop hay 1o dung: Khoang tir nam 1975 trd lai day nguoi Bat Trang
chuyén sang xay dung 16 hop dé nung gom. Lo thuong cao 5m rong 0,9m,
bén trong xay bang gach chiu lita giéng nhu x4y tudng nha. Lo mé hai cla,
két cau don gidn, chiém it dién tich, chi phi x4y 10 khong nhiéu, tién lgi cho
quy md gia dinh. Vi thé hau nhu gia dinh nao ciing c¢6 16 gdm, thAm chi mai
nha c6 dén 2, 3 1o. Nhiét do 1o c6 thé dat 1.250°C.

2. Nhom lo hién dai

C4c 10 hign dai thuong c6 16p cach nhiét dang bong hodc sgi rat tot, 1o
c6 két cau kin va rat bén nhiét cho phép tiét kiém nhién liéu va tiét kiém
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thoi gian nung. Nhiét ctia khi thai duge tdn dung dé dot néng khong khi
cho qua trinh nung.

- Lo tuynen: C6 dang dudng ham thang, c6 ché do lam viéc lién tuc, st
dung cac dang nhién liéu khéc nhau. Sadn phdm nung dugc dit trén céc toa
xe goong chuyén dong ngugc chiéu véi chiéu chuyén dong ctia khi néng. Lo
c6 kich ¢& rat khac nhau, dai tir 25-150m... Lo c¢6 nhitng bd phan héi luu va
tron khi, tranh su phan 16p khi lam nhiét do 1o khong dong déu. Lo dugc
chia lam 3 vung: ving d6t néng, vung nung va vung lam ngudi. Khong khi
lanh dan dugc dot néng 1én sau khi lam ngudi sdn phdm va chuyén sang
vung nung tham gia qua trinh chdy. Khong khi néng dugc chuyén sang vung
dot néng say kho san pham moc va dot néng dan 1én truée khi chuyén sang
vung nung. Khéi 10 duge thai ra ngoai qua 6ng khéi nhd quat hat. Su tuan
hoan cta khi thai cho phép tao ra ché& do nhiét va ché do 4m diu hon, lam
cho nhiét d6 déng déu trén dién tich 1o, gidm tac dong cé hai cta khong khi
lanh lot vao.

Tinh nang k¥ thuat cta
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- Lo gas con thoi: Ld gas dudce st dung dé nung nhiing san pham c6
kich thudc nho, khong c6 dd day 16n va doi héi chat lugng cao. Cong doan
xép do dugc thljc hién & ngoai 1o trén cac vagong rat thuan tién. Mat bang
1o ¢6 dang hinh chi nhat.

Két cdu vagong 1o tuong tu nhu vagdng 1o tuynen, do kin khi cta 1o
dugec dam bao nho két ciu noi gitia cac vagong va hé van cat gitta thanh
vagong va tuong doc lo.

B4n thanh pham duogc xép 1én vagdéng nung & ngoai 10 va duge dua vao
16 qua ctia dong mé tu hai phia, cta c6 16p gach hoac bong chiu lia va l(’)’p
cach nhig¢t dam bdo do kin khi cho 16. Vom 10 1a khoang khong vugt ra ngoai
gidi han cua tuong 10 do c6 tudng chin lta cén lai theo huéng nim ngang
hoac hé thong cap nhién liéu dugc huéng thang lén vom 1. Khéi 1o sau qua
trinh nung qua ranh hat khi thai bén tuong hong vao kénh dan qua kénh
khi thai ra 6ng khoi.
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s Pac tinh ky thuat caa lo gas:
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S6 d6 céng nghé 16 nung gas con thoi

3. Nhién liéu dung cho cac lo nung

Doi véi loai 16 €ch c6 thé dung cac loai rom ra, tre nida dé dot 1o, vé sau
ngudi ta dung két hgp rom ra véi céc loai “cii phac” va “cti btia” va sau nita
thi cdi phéc va cdi btia dan tré thanh ngudn nhién liéu chinh cho céc loai
16 gom. Cui bia va cti phac sau khi da bo duge xép thanh dong ngoai troi,
phoi suong néng cho ai ra réi méi dem st dung. Doi véi loai 10 dan, tai bau,
ngudi ta dot cti phéc con cui btra duge dung dé dua qua cac 16 gioi, 16 dau
vao trong lo.

Khi chuyén sang st dung 10 ding, nguon nhién liéu chinh 1a than cdm
con cii chi dé gay 10. Than cdm dem nhao tron ky véi dat bun theo ty 1é
nhat dinh roi déng thanh khudn hay nin thanh banh nhé phoi kho. Nhiéu
khi ngudi ta nin than u6t roi dap 1én tuong khod dé tuong hit nuée nhanh,
than chéng két ciing lai va c6 thé dung dudc ngay.

4. Chong lo

San phdm méc sau qua trinh gia cong hoan chinh dugc dem vao 10 nung.
Viéc x&p san phdm trong 10 nung nhu thé nao 1a tuy theo sdn phdm va hinh
dang, kich ¢ ctia bao nung trén nguyén tic via st dung triét dé khong gian
trong 10 vira tiét kiém dugc nhién liéu ma lai dat hiéu nhiét cao. Bdi cau tao
clia mbdi loai 16 khac nhau nén viéc chong 10 theo tiing loai 10 cling c6 nhiing
dic diém riéng. Doi véi loai 1o éch, ngudi ta xép sdn pham tir gay 10 ra t6i clia
10, con do6i véi loai 1o dan thi ngudi ta xép san phe{m tir bich tht 2 dén bich
thu’ 10 (riéng bich thi 10 Vi lda kém nén san phdm thudng dé tran khong
can c6 bao nung & ngoai). O bau cii lon (bau dau tién) noi danh dé dot nhién
liéu, c6 nhiét do cao nén doi khi nguoi ta xép cac loai san phdm trong cac bao
ngoai c¢§. San phém dugc xép trong 1o bau gidng nhu 1o dan. Riéng d6i véi 1o
hop, tat ca cac san pham déu duogc dit trong cac bao nung hinh tru khong day
nap va Xép chong cao dan ti day 1én née, xung quanh tudng 10 va chd khoang
trong gitta cac bao nung déu duge chen céc vién than.

5. bot 1o

_ Nhin chung d8i v6i cac loai 1o &ch, 16 dan, 1o bau thi quy trinh dot 1o
déu tuong tu nhau va véi kinh nghiém cia minh, ngudi “thg ca” c6 thé lam
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cht dugc ngon liia trong toan bo qud trinh dét 1o. O 1o dan khoang mot nua
ngay ké tir khi nhém 1lta ngudi ta dot nhé lida tai bau cii lon dé sy 1o va
sdn phdm trong 10. Sau d6 ngudi ta tang dan lia & bau ciii lon cho dén khi
Itta d6 lan t6i bich thi tu thi viéc tiép cli & cac bau ciii lon duge ding lai.
Tiép tuc ném cui bla qua cdc 16 givi. Nguvi tho cd bing kinh nghiém cta
minh kiém tra k§ céc bich va ra 1énh ngiing ném cti bia vao bich nao khi
biét san pham & bich d6 da chin. Cang vé cudi san phdm chin cang nhanh.
Khi sdn pham trong bich dau da sap chin thi ngudi thg cad quyét dinh ném
don dap trong vong niia gio khoang 9-10 bé cli bia qua 16 dau roi két thic
viéc tiép cui.

Trong phudng dot 10, ngudi phudng trudng (xuit cd) phu trach chung
vé ky thuat, hai nguoi thg dot ¢ ctia 10 (d6t dudi), bon ngudi chuyén ném cii
btia qua céc 16 gioi (d6t trén). Sau khi nung xong ngudi ta bit hét cac cia 1o,
16 gioi, 16 xem lita d& 1am ngudi tir tir. Qud trinh 1lam ngudi trong 10 kéo dai
2 ngay 2 dém, sau d6 méi mé ctia 1o va dé tiép 1 ngay 1 dém nia réi méi
tién hanh ra lo.

Doi véi 1o ding, viec dot 1o don gian hon nhiéu vi khi hoan t4t khau
chong 10 ciing c¢6 nghia 1a da két thic viéc nap nhién liéu. Thé nhung do dic
diém cta 1o, ngudi tho dot 10 du c6 day dan kinh nghiém ciing rat khé c6 thé
lam chi duge ngon lta, day thuc su 1a van dé khé khan nhat trong khau ky
thuat. Nguoi ta dung gach chiu liia bit clia 10 lai r6i nhém 10 bing cii. Lia
chay bén vao than va boc tir dudi 1én. Than trong 10 chay hét ciing 1a lac
két thic cong viéc dot 1. Thoi gian dot 1o ké tir lic nhém 1ia dén khi hoan
toan tit lta kéo dai khodng 3 ngay 3 dém. Sau khi 16 ngudi, sdn phdm ra
16 dugc danh gia phan loai va stia chita lai cdc khuyét tat (néu c6 thé dugc)
truéc khi dem ra phan phdi st dung.

Doi v6i 10 gas thi viéc xép 10 va nung 1o tré nén don gian, ty 1& khuyét
tat clia sdn pham ciing it hon. Vi vay day la loai 10 dugc st dung rong rai
trong cac xudng gém ngay nay. Khi st dung 10 gas ngudi ta khong can dung
bao nung dé bao vé sdn phdm. Sdn phdm dugc sip xép bén ngoai 1o trén
nhiing tdm vi ké va tru ké duge l1am bang vat liéu chiu lta, sau khi da xép
day san phdm nguovi ta méi ddy phan ddy 1o chita sdn phdm nay vao trong 1o
va dong ctra 10 lai. Trong qué trinh x&p 10, phdi tinh todn sao cho tiét kiém
dugc dién tich dé tang hiéu qua kinh t& nhung phai bdo ddm khoang khong
cho nguén nhiét luu thong dong déu khip trong 10.

Béi vi 10 gas dugc thiét k& hién dai nén nguon khi dét duge ngudi ta
diéu chinh bing van diéu 4p va cdc van déng md bép phun. Tuy theo loai
sdn phdm ma diéu chinh thoi gian va nhiét do cho thich hgp. Tuy nhién
viéc lam chd hoan toan quy trinh nung khong phai 14 mot cong viéc dé
dang, trudc tién, ngudi thg phdi nidm vimg tinh chat cla xuong gom, cia
men mau dé diéu chinh nhiét do cho phu hgp. Nguovi thg dot 16 ludn c6 mot
cubn s6 theo ddi qué trinh nung cia ting mé 10, dé thuong xuyén doi chiéu,
diéu chinh va rat kinh nghiém cho nhiing 14n nung sau.
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II. Quy trinh nung tdi uu cho cac nhém san pham géom Phuéc Tich

Xét diéu kién hién nay ctia lang gom Phuéc Tich (x4 Phong Hoa, huyén
Phong Bién, tinh Thita Thién Hué), viéc x4dc dinh quy trinh nung cé diéu
k1en rat thuan loi. B6 la vira ¢6 10 nung gas hlen dai va vtia ¢6 10 nung cui
c6 truyén de c6 thé nung nhitng nhém san phidm phu hgp. Tuy nhién, bén
canh d6 van con ton tai khong it khé khin trong van dé nay.

D6i v6i nhém sdn phdm goém sd c¢6 truyén, vi dude tao hinh bang tay
trén ban xoay, nén san phdm c6 thanh rat day, phoi liéu dat ciing khong
dugc nghién tron kj nén doi héi khi nung phai c6 mot quy trinh thich hop
mé6i han ché& duge ty 1& ph& pham. V6i dong san phdm nay nung bang 1o
nung c6 truyén thi sé cho ra dugc san phadm c6 mau sic va chat liéu bé mét
pht hop véi kiéu dang va phong cdch cia né.

1. Quy trinh nung cé truyén cua gom Phuéc Tich

Cong doan nung dot
la cong doan tiéu hao
ning lugng cha yéu.
Qua trinh nung gém 3
giai doan.

- Giai doan sdy

Tru6c khi nung, san phdm
duge say tur 1 dén 5 gio,
tuy thudc vao kich c¢G caa
san phdm. C4c san pham
c6 kich c¢o 16n phai duge
sdy lau hon dé tranh bi
ndat trong khi nung. Muc
dich cta qua trinh say
14 gidm do 4m trong san
pham nung, nhiét do say
thuong vao khoang 200°C.

Lo nung gém c6 truyén & Phudc Tich vira duge phuc dung - Giai doan nung (nhiét
do tu 120-200°C)

Sau giai doan say, nhién liéu dugc dua thém vao buong dot va dot trong
khoang thoi gian tir 8-12 gio. Thoi gian bao 6n 1a 60 phit. Qua trinh nung
dot 10 thia cong duge thuc hién chi yéu dua vao kinh nghiém cta cac tho 10.
Qua trinh chay trong 10 1a mot qua trinh tu nhién, nhiét dé6 nung phu thudc
vao chat lugng va so6 lugng cla cti dot va két cau ky thuat cha 1o nung.

- Giai doan lam ngudi

Qua trinh 1am ngudi 14 mdt qud trinh tu nhién, thoi gian ti khi chéng
10 dén khi ra 16 phai mat tir 4-5 ngay, tuy theo sadn pham 16n hay nhé. Trong
qua trinh d& 10, vi sdn phdm va nhién liéu dugc xép chong xen ké nén day
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ciing 1a mot khau rat ning nhoc, anh huéng dén stc khée ctia ngudi lao dong
do bui than va hoi néng.

Tuy 10 nung gom c6 truyén 1a mt gidi phdp nham phuc hoi lai dong
san phdm gbém s c¢é truyén, nhung bén canh dé con ton tai nhitng han
ché sau:

- Cong viéc x&p san phdm vao 10 va ra 1o rat ning nhoc, ton nhiéu
lao dong.

- Hiéu suét tiéu hao nhién liéu cao.
- Ty 1é thu hdi sdn phdm thap.
- Chat lugng san phdm khong cao.

- Chi nung dugc trong moi trudng oxy héa, khong nung duogc trong moi
truong khit (gdm chat lugng cao can nung trong mai truong khi).

- Khong diéu chinh dugc nhiét dp theo ¥y mudn trong qua trinh nung.

- Ham lugng tro thai 16n tir 33-40%, gay 6 nhiém moi trudng do phat
thai nhiéu loai khi thai trong qud trinh nung nhu khi CO, CO,, SO,.

2. Quy trinh nung bang 1o gas con thoi
Gidi thiéu vé 1o gas con thoi & lang gém Phudc Tich

Lo gas con thoi 0’ Phuéc Tich c6 dang hinh hop chit nhat, thé tich 1o
khoang 3m?. Lo dugc cau tao gom vo 10, xe nung (xe goong), pha trung chuyén,
hé théng dudong ray, ong khoi, hé thong cap nhién liéu, dong ho do nhiét do,
dau do nhiét (can nhiét), hé thong ong dan gas tur kho t6i 1o, van diéu ap,
dong ho do 4p suat, hé thong bép phun liéu ndm hai bén suon lb, binh bot an
toan. Xe nung mit trén cé6 cac kénh dan khoéi, kénh khoéi duge thong véi ong
khéi qua vach hau 1o, 6ng khoéi c6 hé thong dé diéu chinh ap suat trong buéng
nung. Nhién liéu ciia 1o gas con thoi 1a gas héa 16ng LPG gom 2 loai chinh 1a
butan 50% C H, + propan 50% C,H,; nhiét lugng = 11.827 kcal/kg.

Quy trinh vdn hanh 1o gas con thoi

Céc cong doan lam moc tuong tu nhu 1o thd cong truyén thong. Lo
gas duogc trang bi cdc tAm ké nung béng vat liéu chiu nhiét cao. Cong doan
chéng xép 10 theo trinh tu: tung 16p san pham trén mét xe, lo'p no cach 16p
kia bang cac cuc ké gilia cac tdm keé, san pham du’dc xep dang nhu cac
gia hang. Lic xép san phdm, xe nung dé ¢ ngoai. Khi xép di san phdm, da
chiéu cao, xe dugc ddy vao budng 10. Sau khi kiém tra an toan, bt dau cham
ltta mot s6 bép phun dé dam sdy (chi y chua voi déng ctia 10 d€ tranh no khi
lugng gas trong 10 cao) khodng 2-3 gid hodc dai hon tuy theo sdn pham day
hay méng. Khi dat dugc nhiét do say nhu yéu cau thi cham lia toan bo bép
va diéu chinh 4p theo quy dinh ting giai doan. Nang nhiét theo quy trinh
duong cong nung, déong hd bdo t6i nhiét thiéu két, tuy theo ching loai san
phdm ma diéu chinh 4p d€ bdo 6n dai hay ngdn nham lam cho sdn phdm
két khoi.
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Nguyén ly chay cua lo gas
la nhién liéu dugc phun
tit hai hang bép bo tri doc
hai bén suon 1o, chay tu
nhién, chuyén dong theo
huéng 1én néc va cudn
ngang, chay vao kénh
dan khoéi theo nguyén ly
Ita dao, trén dudng di
dong khi chdy cdp nhiét
cho san phdm. Thoi gian
gia nhiét va sudt tiéu hao
nhién liéu cho mot mé 1o
phu thudc vao chung loai
san phdm va nhiét do
thiéu ké&t. Khi nung xong,
16 duge 1am ngudi tu nhién, nhiét do dugc ha xuong dén 100- 200°C 1a an
toan do6i v6i san pham.

Lo nung gas con thoi § Phudc Tich

Nhu vay, véi dong san pham gém s m§ nghé, lua chon 10 nung gas la
mot su lua chon t6i uu vi ty 18 phé phdm rat han ché, it tiéu ton cong lao
dong, san pham c6 thé tao hinh va trang tri tinh x4o...

LBC
TOM TAT

N&ng lugng dudc st dung trong san xuédt sdn phdm gém su hién nay la dién, than, cli va
gas. Xu thé sl dung 16 gas dang tang manh do cac doanh nghiép can nang cao chét lugng san
pham nh&m dép ting nhu cau thi trudng ngay cang cao & trong nuéc va xuat khau. Da s& cac san
pha&m xuat khdu déu dudc nung béng 16 gas. Nung bang |6 gas cho san phadm dat chét lugng cao
va déng déu, ty 1& thanh pham cao.

Lo nung th( cong truyén thdng gay nén van dé 6 nhiém mai trudng rat nang né trong san
xuét gém su, dic biét trong cac lang nghé tap trung nhiéu doanh nghiép. O nhiém do khi thai, bui
than dang anh hudng truc tiép dén ddi séng clia nhan dan trong vung. Viéc thuc day cong nghé
sl dung hiéu qua nang lugng, dic biét 1a si dung 16 gas sé gilp giai quyét van dé 6 nhiém méi
trudng, tdng hiéu qua s&n xuét kinh doanh san ph&m gém cla lang gém Phudc Tich.

ABSTRACT

BUILDING THE OPTIMAL PROCESS OF BAKING
FOR EACH PRODUCT GROUP OF PHUGC TICH POTTERY

Power, coal, wood and gas are common energies used in production of pottery products
now. The trend of using gas furnace is strongly increasing because businesses need to improve
product quality to meet the increasing demand in domestic market and export. Most of the
exported products are baked in gas furnaces which give high and uniform quality with high rate
of finished products.

Traditional kilns cause severe environmental pollution in pottery production. Especially,
in trade villages gathering many businesses, exhaust gas and coal dust pollution has directly
impacted on the lives of people in the region. The promotion of efficiently applying energy
technology, especially the use of gas furnace will help to solve environmental problems, and to
increase production and trading efficiency of Phudc Tich pottery village.



