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NGHIEN CUU, PE XUAT HIEU CHINH HE THONG XU LY KHI THAI TAl
NHA MAY SAN XUAT FORMALIN, KHU CONG NGHIEP TAM PIEP,
THANH PHO TAM DPIEP, TINH NINH BINH

TOM TAT

Ngb Tra Mai”

Vién Vit ly — Vién Han lam Khoa hoc va Cong nghé Viét Nam

Nghién ciru thyc hién tai nha may san xuét Formalin tai 16 3, KCN Tam Diép, thanh phé Tam
Diép, tinh Ninh Binh. Trong qua trinh xay dung (nim 2016-2017), nha may di dau tu hé thong xir
1y khi thai. Tuy nhién khi thai sau thap hap thu con ton du hoi nuéec, HCHO, CH;OH, CO, CO,,
CHg, H,.... Phén tich, danh gia quy trinh san xuét, dic biét 1a cong doan xir 1y khi thai, d& xut lip
dit bd sung cong doan dude dét khi, nham hoa hoi cac chét khi sau thap hip thy, cung cép nhiét
luong cho day chuyén san xuat. Sir dung mé hinh Gauss dé tinh toan so sanh hiéu qua xur 1y véi 2
truong hop: (1) khi hé thong xir Iy khi thai khong c6 dude ddt khi; (2) 1ap dat bd sung dude dbt khi
sau thap hp thu. So sanh két qua cho thay: khi chwa c6 dudc dbt khi, nong do cac khi CO,
CH;OH, HCHO déu vuot quy chudn cho phép tir 1-2,28 lan & khoang cach 100-500m; khi c6
dudc @6t khi thanh phan khi phat thai ra moi truong 1a CO, véi ham lwong nho dap tng duoc cac
quy dinh vé xa thai. Nhu vy sau khi 1ip dit bd sung dude dbt khi mot mat xir 1y dugc khi thai,

mdt mit tiét kiém dwoc nhién liéu d6t mang lai higu qua vé kinh té va moi trudng
Tw khoa: san xuat hoa chat, xir ly khi thai, 6 nhiem, mé hinh Gauss

MO DAU

Thay thé cho khai thac tai nguyen ru’ng dang
dan bj can ki€t, nganh san xuat go cong nghiép
phat trién nhanh kéo theo 13 nhu cau tiéu thy
keo Melamin, keo Phenol va Formalin.

Nha may san xuit Formalin da duoc UBND,
Ban Quan ly cac KCN tinh Ninh Binh chap
thuan va cap gidy ching nhan dau tu nim
2014 tai 16 3, KCN Tam Diép, thanh phd Tam
bi¢p, tinh N1nh Binh. Giai doan 2016-2017
Nha may da dugc xay dung nhung chua lép
bao cao DPanh giad tac dong modi trudong va
hoan thanh céac cong trinh bao vé méi trudong
(BVMT). Thang 6/2017 UBND va S¢ Tai
nguyén MOoi truong tinh Ninh Binh da 1ap
bién ban, quyet dinh xu phat va yéu cau dimg
cac hoat dong tai Nha may [1].

Quaé trinh xdy dung, nha may da dau tu cac
cong trinh BVMT: bé tu hoai, hé thong xir 1y
khi thai (XLKT) Tuy nhién kh1 thai sau thap
hap thy van con ton du hoi nuéc, HCHO,
CH30H, CO COZ, CHg, H,... chua dap u:ng
cac yéu cau vé xa thai. Céan ctr vao quy mo,
cong nghé san xuét; can cr vao h¢ thong
XLKT da co, bai bao dé xuét lap dat bo sung
cong doan duoc dbt khi tai day chuyén san
xudt Formalin va su dung mé hinh Gauss dé
danh gia hiéu qua xu ly. Pay 1a co so dé ra

“ Tel: 0982 700460

quyet dinh dau tu nham dap ung cac quy dinh
v€ BVMT va dua nha may vao hoat dong san
xuét o6n dinh.

PHUONG PHAP NGHIEN CUU

Bai bao sir dung két hop nhiéu phuong phap
nghién ciu truyén théng trong nganh moi
truong: diéu tra khao sat thuc dia, phan tich
danh gia tong hop, chuyén gia, md hinh, so
sanh... Tuy nhién cha dao la: phan tich danh
gia dua trén cong nghé san xudt va sb lidu
quan tric, giam sat moi truong cua 02 nha
may co quy mo cong nghé san xuat twong tu
(Nha may san xudt melamine, formalin ciia
Cong ty co phan Better Resin tai Binh Duong
va Béc Ninh); sir dung mé hinh Gauss dé tinh
toan phat thai trong hai truong hop khi hé
thong xir 1y khi thai c6 va khong c6 dube dbt
khi; so sanh két qua chay mé hinh cia 02
truong hop va ddi chimg véi cac tiéu chuén,
quy chudn Viét Nam hién hanh dé xem xét
hiéu qua xu ly.

CONG NGHE SAN XUAT FORMALIN VA
NGUON PHAT SINH KH{ THAI

Str dung phuong phap xtic tac bac trong san
xuit Formalin, dugc goi 14 cong nghé chuyén
hoa hoan toan Methanol BASF, quy trinh thé
hién tai hinh 1.
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Khéng khi Methanol-CH;OH Hoi nude
\’ Gia nhiét 4 Nhiétdodu

___________ y

| Xie tic A ——» Thép phéan tmg
1

i Khi thai: hoi nuée,
Thép hip thu  ——>HCHO, CH:OH, CO,
¢ CO». CHs. H>
‘ Bén chira ‘
‘ Kiém tra ‘

v

‘ Bé chiza thanh pham Formalin ‘

Hinh 1. So d6 ddy chuyén cong nghé san xudt [1]
- Nbi hoi cung cap hoi nude (sir dung than da khoang 150kg/ngay).
- Thap hap thy XLKT kiéu 2 ting dém c6 1am lanh trung gian dé ting hiéu qua hap thu. Hon hop
khi sau thap phan tng duoc dua vao day tang 1 cia thap hap thu. Tai ddy, dong khi di tir dudi
day thap 1én dong 10ng di tir trén xudng, sau d6 tiép tuc chuyén sang tang thap hip thyu 2 dé hip
thy tiép lugng fomandehyt. Toan bo khi x4 doi thap hap thu gobm: HCHO, CH;OH ton du, CO, COs,
CHg, Hz N,
DE XUAT CONG NGHE XU LY KHi THAI
Céc khi ton du sau thap hp thu hau hét 13 nhitng khi c6 kha ning chay. Lwa chon st dung dudc
ddt khi, nham xu ly triét dé duoc cac khi thai va tan dung nguén nhiét tir qua trinh dbt dé cung
cip hoi nude cho diy chuyén san xuit. Nhu vay s& gitp tiét kiém dugce nguyén liéu than d4, dem
lai hiéu qua vé kinh t& va méi trudng. Quy trinh xir Iy dwoc thé hién ¢ hinh 2.

Binh diéu ap < Khi thai tir thép hép thy 2
(HCHO, CH:OH, CH...)

l—|

Quy trinh san
xudt Formalin

&~

A

Bé chira Tréng hoi (Ngin 2: hoi nwde)

mrdc mém

h A

(Ngin 1: nueée mém)

Khi thai sau xw Iy
(CO2, hoi nuée...)

Hinh 2. Quy trinh xir Iy khi thdi tir qud trinh san xudt Formalin
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Thuyét minh quy trinh: Hon hop cac khi
khong duoc hap thy tai thap hip thy 2 gém
hoi HCHO, CH;OH du (khoang 1%), CO,
CO,, CHy, H, roi dinh thap theo dudong 6ng
duoc dan vao binh diéu ap. Binh diéu ap co
chira nuéc gitp lam giam ap suat va nhiét do
ctia hon hop khi. Sau d6, toan bo cac khi duge
chuyén téi dudc d6t khi dé dét chay. Hién
trang Nha may di c6 6ng khoi cao 15m,
duong kinh 0,2m, nhiét do khi thai tai miéng
dng khoi khoang 48,5°C
Pubc d6t khi dugc cung cép oxi du thong qua
quat hit ¢ dam bao qua trinh chay hoan toan,
khi thai ra ngoai gdbm CO, va hoi nuée (dude
d6t khi dugc cham lira trude khi dan hdn hop
khi vao 10, lic ndy van dan khi s& duoc khoa
chit tranh nguy co nd). Cac phan tng chay
xay ra tai dude ddt khi:

2H, + O, => 2H,0;

CH; + O,=> CO, + H,0;

2CO + O, => 2CO;,

2CH;0H +30, => 2CO; +4H,0;

HCHO + O, => CO; + H;0O
Phia ngoai ciia dudc dbt khi c6 duong 6ng ndi
v6i tréng hoi. Trong hoi ¢6 2 ngin. Ngin 1
(phia dudi) chira nuéc mém cung cap nudc
vao dudng 6ng di bén ngoai dude, nudc di
trong 6ng hap thu nhiét tir qua trinh dot khi
ctia dudc va thyc hién hai vai tro. Vai tro tha
nhét, qua trinh hap thu nhiét cia nudc s& lam
giam nhiét do thanh dudc giup giam nguy co
chay nd. Vai tro thtr hai, nhiét do cta dude
trong qué trinh d6t s& giup nudc trong dudng
ong chuyén thanh dang hoi va di vé ngin 2
(phia trén) cua tréng hoi. Tai ngan 2, hoi
nuée s& duoc didu ap dé cung cip hoi nude
vao binh trén hdn hop dé thuc hién phan tng
tao Formaldehyde, san xuét Formalin.

PANH GIA HIEU QUA HE THONG XLKT
DE XUAT BANG MO HINH GAUSS
D6 nang cua ludng khéi: Véi chidu cao hinh
hoc cua ong khéi 1a 15m va duong kinh
miéng ong khoi 12 0,2m doé ning cia ludng
khoi dugc tinh theo theo cong thirc:
sh=Dx (2)*x (10 + 7) =002 [2]
Ah 1 d6 nang tong cong cua ludng khoi do
dong nang ban dau va do su chénh 1éch nhiét
do (m);
AT la d6 chénh léch nhiét do cua khoi thai va
khong khi xung quanh (°K);
Ty 1a nhiét do tuyét d6i cua khéi thai tai
miéng dng khoi (°K);
D 1a dudng kinh miéng dng khoi;
u (m/s) 1a véan toc gi6 tai do cao dng khoi:
(V6i cap 6n dinh D, n=0,2) thi u = 12 +0,2 =
12,2 (m/s);
o (m/s) 14 vén tdc ban dau cua ludng khoi tai
miéng 6ng khoi:

Lwru lwgng khoi

© = Tidt dign ong khoi 00 (m/s)
- Tinh ndéng d6 khi thai tai cac khoang cach
khac nhau tu ngué)n 6 nhiém dugc tinh dua
trén tri s6 ctia hé khuéch tan oy, o, (M):
2
C.= £ exp e (mg/m®) [2]
2oz

WOy Oz

Véi: E (mg/s) 1a lugng thai chat 6 nhiém tur
ngudn thai (miéng 6ng khoi);

H (m) la chiéu cao hiéu qua cta ong khoi =
Chiéu cao hinh hoc + d6 nang ludng khoi; H=
12 + 0,022 = 12,022 (m).

u (m/s) 1a tbc do gid & chiéu cao hiéu qua cua
dng khoi, véi cap 6n dinh B, n=0,2; u =12 +
0,2=12,2 (m/s).

Bang 1. Thong s6 nguon thdi tinh toan phéat tan 6 nhiém trong méi trirong

Nguon thai Théng sb Gia tri thong sb
Chiéu cao ong khoi 15m
Puong kinh miéng dng khoéi 0,2m
Ong khoéi thai cua hé thdng XLKT Nhiét do khi thai 48.5°C
ctia day chuyén san xuat Formalin Tbc @6 phut khoi thai 15 m/s
Luu luong khi thai 8,9 m’/s
Toa d6 nguén thai x=1,y=1
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oy (m) la hé s6 khéch tan cia khi quyén theo
phuong ngang (d6 sai léch chuan);
6, (m) 1a h¢ s6 khéch tan cua khi quyén theo
phuong ding (d6 sai 1&ch chuan);
Gy Va o, phu thudc Vao khoang cach x, do roi
ctia khi quyén va vén toc gio.
Chon muc dd 6n dinh cta khi quyén la B, két
qua tinh oy va o, tai trong Bang 2.

Bang 2. Nong dé cac chdt 6 nhiém trieong hop

Ghi chl: Nha may thuéc KCN Tam Diép, thanh
phé Tam Diép, tinh Ninh Binh, nén theo
QCVN19:2009/BTNMT. 7a ldy:

H¢ 56 heu lwong nguon thai K, = 1 (do luu lwong
nguon thai P < 20000 m*/h). He so vimg K, = 1,0 (
KCN Tam Diép).

Gid tri t6i da cho phép ciia bui va cdc chdt vé co
trong khi thai cong nghiép dwoc tinh theo cong
thire: Crax = C X Kp X Ky (CT-6), trong dé

Crax - la gia tri toz da cho phép cia bui tong va
cdc chdt vé co trong khi thdi cong nghiép, tinh

chua ¢6 dudce dot khi bang miligam trén mét khoi khi thai chudn
Khoing CO CHOH HCHO (mg/Nm°); ,
cich(km) (mg/Nm®) (mgNm’) (mg/Nm®) C, Ky, K, la gid tri ciia cdc théng so quy dinh tai
0.1 1652 275.3 2153 muc 2.2, 2.3, 2.4 ciia OCVN 19:2009/BTNMT
0,2 2067 298,02 25,10 Két qua tinh todn va théo ludn nhw sau:
03 2280 261,16 2324 L :
0,4 1694 199,12 20,15 Doi voi trwong hop khi thdi chi xi ly qua
0,5 1125 137,51 17,12 thip hip thu
8? ggg 1912325068 ﬁ;i Trudng hop khi chua bd sung céng doan dude
08 467 77'83 916 dot khi tuong tmg véi viée cac khi thai gom
0,9 392 65,51 7,08 hoi nuéc; HCHO; CH3;0OH du; CO; COy;
1 304 50,67 5,47 CHg; Hy; N,.... s& duoc thoat qua 6ng khoi.
11 22 7 4 . £ X
1:2 182 2223 323 Viéc tinh toan pha:1t tan cac chat 6 nhi€ém trong
1,3 155 2583 2,69 qua trinh san xuat s€ tdp trung vao cac khi
1,4 134 22,45 2,23 HCHO; CH;OH; CO day la cac chat khi c6
15 126 21,14 2,11 doc chét cao, thé hién dic trung cla qua trinh
i? ﬁg ig% i?g san xuat Fomalin. Két qua tai Bang 2.
1,8 108 18,01 1,61 Du6i day 1a biéu d6 thé hién ndng do cac khi
19 103 17,67 1,46 CO so sanh voi QCVN 19:2009/BTNMT
2 97 16,18 1,38 (Cot B), khi CH;OH, HCHO so sanh véi
Cmax=1.000 260 20 . A . £
Quy QCVN 20:2009/BTNMT khi khong c6 dude
chuén QCW QCVN (QCVN 1 ; 1A
o sant  192009/BTN  20:20098  20:2009/ dot khi sau thap hap thu.
MT,citB) TNMT) BTNMT)
2500
2000 /'/.\\
1500
1000 -
500
0 T T T T T T T T T T T T T T T T T T 1

—4— CO (mg/Nm3)

0,10,203040506070809 1 1,11,21314151,61,71,8 1,9 2

—l—QCVN19:2009/BTNMT Cot B

Hinh 3. Néng do CO trong truong hop khéng cé duoc dét khi
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010203040506070809 1 1112131415161,71819 2
—O—HCHO{mg/NmE} == QCVN20:2009/BTNMT
Hinh 4. Nong d¢ HCHO trong trueong hop khéng c6 dudc dot khi
350
300
250 -+
- 00
£
> 50
> 00 ———
E 5o ——
VT ———————
0 T T T T T T T T T T T T T T T T T T 1 km
010203040506070809 1 1,11,21314151617 1,819 2
=f=CH30H =M= QCVN20:2009/BTNMT

Hinh 5. Nong dé CHyOH trueong hop khéng cé dudce dot khi
Ghi chd: QCVN 19:2009/BTNMT: Quy chudn ky thudt quéc gia vée khi thai cong nghiép doi véi bui va cac
chat vé co; QCVN 20: 2009/BTNMT: Quy chuan ky thudt quoc gia vé khi thai cong nghiép doi voi mét so

chat hiru co.

Nhdn xét: Khi chua bd sung cong doan dube
dbt khi, khi thai cia diy chuyén san xut
Formalin c6 CO, CH3;OH, HCHO vuot quy
chuin cho phép tuy thudc vao vi tri, khoang
cach so véi dng khoi thai.

- Nong d6 CO: Vuot quy chuan cho phép tir
1,12 -2,28 lan ¢ khoang cach tir 100 -500 m.
Trong do nf”)ng do dat gia tri max: 2280
mg/Nm?® & khoang cach 300 m.

- Nong d6 CH3;OH: vuot quy chuén cho phép
tir 1,04 -1,15 1an & khoang cach tir 100 -300
m. Trong do néng do dat gia tri max: 298,02
mg/Nm? & khoang cach 200 m

- Nong d6 HCHO: vuogt quy chuan cho phép
tir 1,08 -1,26 1an ¢ khoang cach tir 100 -400.
Trong d6 nong do dat gid tri max: 25,1
mg/Nm?® & khoang cach 200 m.

Nong do phat tan ty 16 nghich v6i khoang
cach 6ng khoi, twong tmg véi ndng do cach

chat 6 nhiém giam dan khi khoang cach ting
1én. Nhu vay, trong truong hop khong céd
dudc dbt khi nong do cac khi CO, CH,OH,
HCHO vuot quy chudn cho phép & khoang
cach tir 100 — 500 m, gay anh hudng tdi stc
khoe cia CBCNV lam viéc tai Nha may va cac
don vi khac nim trong KCN nhu Nha may xi
méng Vicem Diép cach khoang 20 m vé phia
Béc, Cong ty TNHH san xuét va thuong mai
Xuan Duong cach khoang 500 m,...

Doi véi trwong hop cé hé thong dudc dot khi
sau thdp hap thu

Trong truong hop c6 dubc dot khi, toan bo
luong khi thai dugc ddt véi hiéu sudt phan
tmg 98%, luu lugng khi thai qua 6ng khoi
8,9m%s. Tai lugng va ndong do khi thai phat
sinh sau khi qua dubc @6t khi duge thé hién
tai bang sau:
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Bang 3. Tdi lwong khi thai phat sinh tir qua trinh san xudt Formalin sau khi qua duéc dét khi

Thanh Tai lwong truwée khi

Tai lwgng sau khi

Nong d khi QCVN

TT  phén khi qua dudc dot khi qua dudc dét khi  thaisauxirly  20:2009/BTN

thai (mg/s) (mg/s) (mg/m®) MT

1 H, 127.336 254,67 28,61 -

2 HCHO 159,17 0,32 0,036 20

3 CO, 4.775,1 20.439,1 2.296,5 -

4 CH, 1.591,7 3,18 0,357 -

5 CH;OH 795,85 1,59 0,179 260?@

6 CO 6366,8 12,73 1,43 1000%

7 H,0 15.917 14.3562,2 16130,58 -

Nhin xét: Thanh phan khi thai sau khi xir 1y tai dudc dbt khi chu yéu 1a CO,. Theo két qua tai
bang 3 ndng d6 cac khi CH;OH, HCHO, CO sau xir Iy déu nam trong giéi han cho phép cua
QCVN19:2009/BTNMT va QCVN 20:2009/BTNMT.
Khi con lai sau d6t 1a CO,, khong phai 1a mét khi doc, nhung khi néng dd cua chung lon s€ lam
giam ndng do cta O, trong khong khi, giy nén cam giac mét moi. Khi ndng do qua 1on c¢6 thé
dan t6i ngat thé va cac r6i loan khac. Mirc do anh hudng ctia CO, nhu sau:

Bang 4. Mirc d anh huong ciia CO, theo nong dé trong khéng khi [3]

Nong d9 CO,
% thé tich

Mirc d§ anh huwéng

0,07 Chap nhan dugc ngay ca khi ¢ nhiéu nguoi trong phong

0,10

Nong d6 cho phép trong truong hop thong thuong

0,15 Nong d6 cho phép khi dung tinh toan thong gid
0,20 -0,50 Tuong dbi nguy hiém
>0,50 Nguy hiém
Heé than kinh bi kich thich gay ra thd sau va nhip thé gia tang. Néu hit tho trong
4+5 mdi trudng nay kéo dai c6 thé giy ra nguy hiém
8 Néu thé trong mi trudng nay kéo dai 10 phit thi mét do bung va dau dau

18 hoac 16n hon

Hét sirc nguy hiém c6 thé dan ti tir vong

Theo Bang 4 nong d6 CO, trong khong khi
chiém 0,2 -0,5% thé tich 1a co thé gay nguy
hiém cho con ngudi. Trong truong hop dude
dbt khi hoat dong binh thudong ndng do CO,
thai ra ngoai moi truong theo dng khoi
khoang 2296,5mg/m® <0,07% thé tich khong
khi 12 ndng d6 chdp nhan duoc ngay ca khi co
nhiéu nguoi trong phong.

Nhu vy khi bd sung cong doan dudc ddt khi,
cac khi thai trong ddy chuyén san xuit
Formalin di dugc xur 1y triét dé dap tng cac
tiéu chuén thai.

KET LUAN

Nha may Formalin 1a loai hinh cong nghiép
hoa chét, trong qua trinh san xuat, do cong
nghé phdi tron kin nén khong phat sinh nudc
thai. Khi 1a loai hinh chit thai can duoc quan
tam xur ly.

Hién tai Nha may da lap dat hé thong XLKT

128

v6i thap hip thy kiéu 2 ting dém, tuy nhién
van con ton du cac loai khi chay phat thai ra
mdi truong. Bai bao kién nghi lap dit b sung
hé théng dudc dbt khi, nhim héa hoi HCHO,
CH3OH, CO, CH,, H, cung cip nhiét luong
cho day chuyén san xuat, nhu vy mot mat xu
ly dugc khi thai, mot mat tiét kiém duoc
nhién liéu d6t mang lai hidu qua vé kinh té va
mdi truong.

Nham kiém chimg hiéu qua xir 1y, st dung
moO hinh Gauss tinh toan véi 02 truong hop: (1)
hé théng XLKT khi chua c6 bd sung cong doan
dube dét khi, (2) hé thong XLKT khi bo sung
cong doan dude ddt khi, két qua chi ra rang;

- Khi chua ¢6 dube dot khi, néng d0 cac khi
CO, CH;OH, HCHO déu vuot quy chuin cho
phép tir 1-2,28 lan & khoang cach 100-500m.
Nong do phat tan ty 1¢ nghich véi khoang
cach 6ng khoi va giam dan khi khoang cach
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tang 1én. O khoang cach >500m ndng d6 cac
khi thai déu nam trong gidi han cho phép ciia
QCVN  19:2009/BTNMT va QCVN
20:2009/BTNMT

- Khi c6 dudc d6t khi sau thap hap thu thanh
phan khi thai sau khi xtr 1y tai dudc dbt khi
chu yéu 1a CO, véi nong do6 khoang
2296,5mg/m® nho hon 0,07% 1a gidi han
che”ip nhén dugc cua moi truong.

Pay 1a co so dé ra quyét dinh dau tu, kiém
soat triét ¢& ngudn 6 nhiém, dép ng cac tiéu
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The research was conducted at Formalin Factory at Lot 3, Tam Diep Industrial Zone, Tam Diep
City, Ninh Binh Province. In the process of building (2016-2017), the factory had invested exhaust
treatment system. However, the exhaust after the tower absorbs the remaining water vapor,
HCHO, CH;0H, CO, CO,, CH,, H,... Analyze and evaluate the production process, especially the
process of exhaust gas, proposed to install additional gas flare sections in order to vaporise the
gases after the absorption tower, supply heat for the production line.

Using Gauss model to calculate and compare the result in 2 situations: (1) Using the air filtering
system without air burn torch (2) Install additional air burn touch after the filtering tower.
Compare results show: when air burn torch isn’t installed, the concentration of CO, CH30H,
HCHO is above the intended in the regulation by 1-2,28 times at a distance from 100-500m. When
there is a gas torch, the gaseous emission component is CO, with small content, meets the
emission regulations. Thus, after installing additional gas flare on the one hand can handle the gas,
on the one hand save fuel to bring economic and environmental benefits.

Keywords: chemical production, waste gas treatment, pollution, Gauss model

Ngay nhdn bai: 02/4/2018; Ngay phdn bié¢n: 04/5/2018; Ngay duyét ding: 31/5/2018

“ Tel: 0982 700460

129



