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Tom tat

Pit van dé: Ham lugng khi H,S trong ngudn nudc khoang My An khé cao, gy ra nhiing vén
dé vé moi truong va strc khoe cho khu vie dén cu xung quanh ciing nhu anh huong dén nguoi
dan va du khéch st dung cac dich vu tim ngam tai khu du lich M§ An Onsen Spa Resort. Xut
phat tir thuc té d6 thiét bi BBN duogc ché tao nham lam giam ham lugng H,S trong nudc va
trong khong khi ciia nguon nudc khoang My An. Phwong phap nghién ctru: Str dung phuong
phép nghién ctru thue nghiém nhém tac gia di ché tao thanh cong thiét bi BBN va sir dung céc
phuong phap phan tich dé danh gia hiéu qua xtr ly cua thiét bi. Két qua: Ché tao thanh cong
thiét bi BBN c6 kha nang xtr 1y khi H.S t6t, lam giam dang ké mui H,S trong khong khi va cai
thién vi nudc, gitp kéo dai thoi gian ngdm tam. Thiét bi BBN khong gdy anh hudng tdi chat
lugng nudce ciing nhu tac dung chita bénh ciia ngudén nudc khoang My An. Hiéu suét xu 1y H,S
cua thiét bi dat 89,07%.

Twr khéa: Xu ly khi H,S, nudc khoang My An, thiét bi BBN

Abstract
RESEARCH AND MANUFACTURE OF EQUIPMENT TO REDUCE H,S GAS
LEVEL IN AIR OF MY AN MINERAL WATER RESOURCE (BBN EQUIPMENT)
Chu Duc Buu, Luong Cong Nho, Tran Thi Bich
Faculty of Pharmacy — Hue University of Medicine and Pharmacy

Background: The high concentration of H,S gas in the My An mineral water causes problems
of environmental and health of the surrounding inhabitants as well as affect the citizens and
visitors who use the service in My An Onsen Spa Resort. So BBN equipment was made to
reduce amount of H.,S in water and air of My An mineral water. Methods: Using empirical
methods the authors have successfully made BBN equipment. Analytical methods are also
used to evaluate treatment efficiency of this device. Results: We successfully created BBN
equipment that is enable to handle well H,S gas, significantly reduce the H,S odor in the air and
improve the mineral water taste, which helps to prolong immersion bath time. BBN device does
not affect water quality and curative effect of My An mineral water. H,S handling performance
of the device reached 89.07%.

Keywords: Handling H,S, My An mineral water, BBN equipment.

1. PAT VAN PE 12 mot trong nhitng nguén nuéc khoang néng
Nguén nude khoang My An thudc xa Phii  ¢6 tac dung chita bénh tai Viét Nam, da dugc
Duong, huyén Pha Vang, tinh Thira Thién Hué  khai thac va xdy dung thanh khu du lich My
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An Onsen Spa Resort. Tuy nhién, ham lugng
H,S trong ngudn nude khoang My An kha
cao. Diéu nay khong nhiing tao mui hdi kho
chiu cho ca khu vuc ngudn nudc khoang va
khu du lich My An Onsen Spa Resort ma con
gay 6 nhiém cho cic khu vuc dan cu xung
quanh, ciing nhu gy dn mon, khién cho cac
cong trinh xdy dung ¢ khu du lich nay bi
xudng cap mot cach nhanh chéng. Xuat phat
tir thue té d0, viée thiét ké mot hé thong thiét
bi c6 thé lam giam ham lugng H,S cua ngudn
nuée khoang My An la rat can thiét. Do do,
chung t6i da tién hanh thuc hién dé tai nay véi
muc tiéu la:

1. Nghién ciru thiét ké mé hinh thiét bi
nham lam giam ham leong khi H S trong nudc
va trong khéng khi ciia nguon nuée khodng
My An.

2. Thiét ldp cdc théng sé ky thudt va ché
tao thiét bi.

3. Pdanh gid hiéu quad xir Iy ciia thiét bi.

Thiét bi sau khi duoc ché tao dugc nhém
tac gia dat tén 1a thiét bi BBN.

2. POI TUQNG VA PHUONG PHAP
NGHIEN CUU
2.1. Poi twong nghién ciru

- Ngudn nude khodng My An.

- Khi H,S tr ngudn nude khoang My An.
2.2. Phuong phap nghién ciru

= Nghién ctru thiét ké mo hinh

MO hinh thiét bi BBN dugc x4y dung nhu sau:

BUONG
HAP THU
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Hinh 2.1. So d6 tong quét thiét bi BBN
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Ngudn nuéc khoing My An dugc dua
thing truc tiép vao budng giai hap, tai day nudc
s& dugc nang 1én nhiét do cao hon nhiét do ban
dau nham gitp H,S giai hép ra bén ngoai. Tiép
theo H,S s€ dugc quat hut hut vao ong hap phu
va bi than hoat tinh hip phu tai ddy. Nugc da xi
ly duoc dan vao bé ngam.

= Lip rap va xac dinh cac thong so ky thuit

Qua trinh nay gom 2 giai doan:

- Giai doan 1:

Lip dat va tién hanh xtr Iy nudc khodng My
An bang thiét bi BBN.

Tién hanh lap rép hoan thién thiét bj BBN
va van hanh thiét bi.

- Giai doan 2:

Khao sat higu qua xir ly khi H,S ctia thiét bi
& cac diéu kién khac nhau, tir d6 xéac dinh cac
thong s6 k¥ thuat cua thiét bi.

Xéc dinh ham lugng khi H_S bang céch st
dung phuong phap hap thu khi H,S vao chi
acetate.

B tri thi nghiém bing cach ning ngudn
nude bén trong budng giai hap 1én cac nhiét do
khéc nhau: 48°C, 54°C, 60°C. Xac dinh nhiét do
dat duoc hiéu qua xir Iy cao nhét.

Sau d6 khao sat & cac toc do chay khac
nhau va liua chon téc d6 ma tai d6 hiéu qua xr
ly khi H.S dat cao nhit.

= Panh gia hiéu qua cia thiét bi

Céc phuong phap duoc sir dung dé dénh
gid hiéu qua xtr ly khi H,S cta thiét bji BBN
va khao sat su thay doi thanh phan ciia nudc
khodng My An trudc va sau khi xtr Iy bang thiét
bi BBN:

- Phuong phap chuan d6 Complexon [2,3]

- Phuong phap dinh luong H,S trong khong
khi va trong nuédc [6,7]

- Phuong phdp dién cuc mang chon loc
[2,3]

- Phuong phap Mohr dinh lugng clorid
(CI) [2,3]
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- Phuong phép khdi luong dinh lugng SO,
[2,3]

- Phuong phdp acid — base dinh luong
HCO;, [2,3]

3. KET QUA VA BAN LUAN

3.1. Két qua thiét ké, ché tao thiét bi BBN
3.1.1. Lwa chon nguyén ly xw ly khi H S cho
thiét bi BBN: Nguyén ly giai hap va hap phu
duoc chon dé ché tao thiét bi BBN.

Nguyén ly:

Nang nhiét 6 cua ngudn nude dé giai hap
khi H,S ra khoi nguén nudc, sau do nhiét do
nudce da xu ly s€ duoc ha xuéng dén nhiét do
tdm ngdm binh thudong. Khi H,S thoat ra s€
dugc hip phu bang than hoat tinh.

3.1.2. Két qud thiét ké mé hinh

Than hoat ik |
Ong hipthy — Poomaie

pri

o KhiH:S
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Nuge duoc din vio bé

Hinh 3.1. So d5 thiét bi BBN

- M6 ta chung

Thiét bi BBN ¢6 dang hinh hop chit nhat,
phia trén c6 6ng hap phu hinh tru tron va phia
dudi c6 mang x6i dé dan nude vao bé. Thiét bi
BBN gom hai b phén chinh 1 budng giai hip
va budng hap phu. Trong d6 budng giai hap
gém c6 b phan ting nhiét, budng hap phu
gdm co budng quat va dng hip phu. Ngoai ra
thiét bj con c6 bo phan giam nhiét.

Hinh 3.2. Thiét bi BBN

= Buong gidi hip

Ciu tao chi tiét

Budng giai hap c¢6 bd phan chinh 1a bd
phén tiang nhiét.

* Bé phdn tang nhiét: c6 tac dung nang
nhiét do nguén nudce 1én nhiét d thich hop.
CAu tao chinh gom:

+ Soi @6t : cung cép nang lwong gitp dun
néng ngudn nudc.

+ Role nhiét: c6 tac dung gitp diéu chinh
nhiét do.

- By phdn giam nhiét: ha nhi¢t 4o nudc
nham dua nguén nudce vé nhiét do thich hop
voi yéu cau cua du khach. Bo phéan lam lanh
dugc ché tao tir cac tim peltier.

= Budng hip phu

Céu tao chi tiét

Budng hip phu gém hai bd phan chinh 1a
budng quat va éng hap phu.

= Buéng quat: Budng quat c6 tac dung hut
khi HS tir bén dudi budng giai hap va dua lén
éng hép phu. Loai quat dugc Iva chon 1a quat
hut lap tran 1 chiéu Onchyo.

- Ong hép phu: Ong hap phu duoc lam
bang loai nhya PVC véi duong kinh 168mm,
chiéu cao 500mm.

Chinh gitra 6ng hip phu s& duoc dat 3 gia
d than 1am bang luéi inox. Kich thudc céc 1
ludi inox [a Imm x Imm.

= Chic niing va vat liéu ciia mot sé6 bé phan trong thiét bi

Dé phit hop véi cée yéu cau ki thudt cua thiét bi va dam bao dugc hiéu qua xur Iy khi H,S

chung t6i da thiét ké mot s6 bo phan cua thiét bi nhu sau:
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Bang 3.1. Chtic néng va vat liéu lya chon cua mot 6 bo phén trong thiét bi

STT Tén thiét bi Chét ligu | D78 fich hogc Chike ning
cong suat
1 | Ong hép phu Nhua 0,011 m? Hap phu khi H,S
PVC
2 | Quat hut FVCT25LHP6 40W Hut khi H,S tur
buodng giai hap dua
vao ong hap phu
3 | Ldi may nudc nong Aristo Nang nhiét d6 nguén
bello nudce
4 | B0 phan tan nhiét cua td lanh Ha nhiét d nudce
USB
5 | Ta thiét bi dung cac chi tiét | Nhom 0,214m’ Chira budng giai hap
nho trong thiét bi va buong quat
- Budng giai hap 0,1575m?
- Buong quat 0,0565m’
6 | Mang xdi Tén Dan nudc tir thiét bi
vao bé ngdm
7 | Ludi do than Inox Chtra than trong dng
hép phu
8 | Than hoat tinh Dang hat | V_.=70,65mm’ Hép phu khi H,S

3.2. Két qua thiét 1ap cac thong s6 k§ thuat cia thiét bi BBN
3.2.1. Thong sé ky thudt phong tdm ngém

Phong tim ngim cua khu du lich MAOSR duogc thiét ké khép kin, bén trong c6 1 bé ngdm
dé phuc vu cho du khach c6 thé tim ngam nudc khoang dé chira bénh.

Nude khoang tai diém xuat 1§ ¢6 nhiét do 14 52°C, sau d6 duge dan vao mot bé chira & bén
ngoai phong tim ngdm va dugc dua vao phong qua cic hé théng éng dan nén nhiét dd ngudn
nude tai phong tim ngam ha thap xuéng con khoang 42°C.

Bang 3.2. Kich thuéc phong va thé tich nudc trong bé tim ngam

Cao (m) Dai (m) Rong (m) Thé tich (m?)
Phong 2,5 2 1,8 9
Nudc trong bé 0,52 1,46 0,26 0,197
3.2.2. Két qua do ham lwong khi H.S trong - Tinh chét nuée trude khi xtr Iy: mui H,S,
phong tdm ngam trude khi xiv Iy bang thiét  vi lo.
bi BBN - Ham lugng H,S trong khong khi phong
- Thoi gian nude chay day bé : 7 phit 10 gidy  thm ngam trude khi xir 1y:713,06 mg/m?
- Nhiét d6 phong : 28°C 3.2.3. Két qua thiét ldp cdc thong sé ky thudt
- Nhiét d¢ nude : 42°C ctia thiét b
- Tdc d6 nude tir voi cua bé tim ngim: *Khdo sdt ty 1¢ khi H,S giam duoc khi xur
0,459 I/s. Iy & cdc nhiét dg khdc nhau bang BBN
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Ty 1é khi H2S gidm dwge Khi xi Iy & cdc nhiét
d6 Khic nhau

80.14

== T7 I¢ giam(%)

Ty 1é gidm (%)
2
\

48 54 60
Nhigt dé khao sat (°C)

Hinh 3.3. D6 thj biéu dién ty 1& khi H,S
giam dugc khi xir ly ¢ cac nhiét d§ khao sat
khac nhau bang thiét bt BBN

Ta thay & cac nhiét do khac nhau thi ty
1€ khi H,S giam dugc la khac nhau, trong do
& nhiét d6 60°C thi ty 18 d6 1a cao nhit. Tir
d6 ¢ thé chon nhiét d6 60°C 1am thong sb
ky thuat dé nang nhiét ¢ ngudn nudc trong
budng giai hip.

* Két qua khao sdt 1y 16 khi H S giam duoc
cia thiét bi BBN khi xit Iy ¢ cdc toc do chay
khdc nhau (¢ nhiét dé 60°C)

Bang 3.3. Ty 1€ khi H,S giam dugc khi khdo sat & cac tdc do chay khac nhau (nhiét d 60°C)

Th(‘)’iA gial; nuwée | Toc do Nhi,ét do V. (ml) Ham lfr(.mg H,S T}"i 1¢ giam

day beé (s) (I's) nudc ra EDTA trong phong (mg/m’) | khi H,S(%)
990 0,2 43°C 18 141,67 80,14
1110 0,177 40°C 18,9 77,92 89,08
1230 0,160 38°C 18,97 72,96 89,77

Qua két qua tir bang 3.3, ching toi lya
chon tdc d6 chay cho thiét bi 1a 0,177 I/s va
nhiét d6 nguon nude ra 1a 40°C.

Nhu vay qua qua trinh khéao sat thi chung
t61 da thiét 1ap duge mot s6 thong sd ky thuat
cho thiét bi BBN nhu sau:

3.3. Panh gia hiéu qua xir 1y ciia thiét bi

- Nhiét d6 ngudn nudc duge ning lén:
60°C.

- Toc d6 chay: 0,177 Is.

- Thoi gian nudc day bé: 18 phut 30 gidy
(1110s).

- Nhiét d6 ngudn nudc ra: 40°C.

Bing 3.4. Su thay ddi cac chi tiéu phan tich cia NKMA trude va sau khi xir 1y

Chi tiéu phan tich Truwée xi ly Sau xir ly
Ham lugng HS" + H_S trong nudc (mmol/l) 22 20
Ham lugng H.S trong khong khi (mg/m?) 713,06 77,92
Hiéu suét xur 1y cua thiét bi 89,07%
Tinh chat vat ly Mui H S, vilo  |Mui H.S nhe, vi dé chiu

pH 7,74 7,74
Anion mg/1 mg/l
Cl 1489 1453
SO/* 75,2 72,5
HCO, 1022 1020
Cation mg/1 mg/l

Na* 1027,5 102741

K+ 58,89 57,231
Ca? 70,28 58,8

Theo chi tiéu dinh danh va tiéu chuan nudc
khoang ¢6 yéu t6 dac hiéu thi nudc khoang
sulfur hydro 14 nudc cé téng ham luong H,S
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va tiéu chuin cua nude khoang sulfur hydro.
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Ham lugng H,S do dugc trude va sau khi
xtr 1y 1an luot 13 713,06mg/m? va 77,92mg/m’.
Nhu vy, ham lugng H,S trong khong khi trudc
khi xtr Iy cao hon nhiéu 1an so v&i sau khi xtr 1y,
sau xir Iy ham luong nay di giam xuéng 9,15
lan. Didu nay ¢ y nghia to 16n trong viée giai
quyét mui khé chiu cua H,S trong phong tam
ngam va lam giam dang ké luong H,S phat thai
ra moéi trudng xung quanh.

Hiéu suat tinh dugc cta thiét bi 1a 89,07%.
Vi hiéu suat nay, c6 thé néi thiét bi BBN ¢6 kha
ndng xu ly H,S tot, ¢6 thé sir dung dé lam thiét
bi xtr Iy nudc trong cic phong tam ngdm. Hién
nay, c6 nhiéu phuong phap dé xir ly H,S trong
nude, tuy nhién & nudc ta chwa co loai thiét bi
nao duoc thiét ké danh riéng cho viée xtr Iy nude
khoang néng c6 nong do H,S cao. Thiét bi BBN
ra doi 1a mot bién phap dé giai quyét van dé nay.

Ham lugng cic cation, anion: thay doi
tuy theo loai ion, ion thay ddi rat it nhu Na'
(0,0087%), HCO, (0,20%); muc cao hon c6
CI (2,4%), SO,* (3,6%), K* (2,8%); riéng Ca**
thay doi kha nhieu véi 16,33%.

Ham luong H,S trong khong khi phong tAm
ngam thay doi & rét tir 713,06mg/m’® xudng
77,92mg/m?. Téng ham luong H.S + HS" giam
0,002mol/1 (tir 0,022mol/l xubng 0,020mol/1).

4. KET LUAN

Qua nghién ciru, chung t6i da duge mot s6
két qua nhu sau:

- Thiét ké, ché tao va lip dat dwoc thiét bi
lam giam ham lugng khi H,S trong nudc va
trong khong khi ctia nguon nudc khoang My
An. Thiét bi gdm 2 bo phan chinh 1a:

+ Budng giai hap: gom c6 bo phén ting
nhiét va bo phan giam nhiét.

+ Budng hép phu: gdm cé budng quat va
ong hap phu.

- Thiét 1ap duoc cac thong sb ky thuat cua
thiét bi

+ Nhiét do nguén nude duge nang 1én: 60°C.

+ Toc do chay: 0,177 Us.

+ Thoi gian nude day bé: 18 phut 30 gidy
(1110s).

+ Nhiét d6 ngudn nudc ra: 40°C.

Thiét bi BBN c¢6 kha nang xu 1y H S
trong khong khi phong tam ngadm NKMA t6t,
lam giam dang ké mui H,S trong khong khi
va cai thién vi nudc, giup kéo dai thoi gian
ngam tim.

- Hiéu suat xtr ly cua thiét bi 1a 89,07%.

- Thiét bi BBN khéng gay anh huong téi
chat lugng ciing nhu tic dung chita bénh clia
NKMA.
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