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Xuat han lan 1

Khoéng khi xung quanh - Xac dinh sunfua dioxit -
Phuong phap huynh quang cuc tim

Ambient air — Determination of sulfur dioxide — Ultraviclet fluorescence method

1 Pham vi ap dung

Tiet chuan nay ma ta phueng onan huyns auang cyc im s dung hé théng phan tich 1 org dé iay
mau va xac dinh néng 46 sunfua diexit iS0,} rong khang khi xung quanh.

Tiéu chuan nay ap dung dé xac dinh nng d6 «h6i Irgng sunfua dioxit i val microgam dén vai miligam
tten met khéi hodc tinh bang nong 63 thé tich, wr vai microlt dén vai milifit trén miét khoi

2 Tiéu chuan vién dan

Cac @ htu vien can sau la rat can niét cho weo ap dung tigu chuln ray. 361 vdi cas ta fiéu wién dan
ght nam tan hanh hi ap cung phién ban duve néu, DAl vai cas tai iéu vier gan khong an nam ban
darh th ap dung phign ban mdi neat (bas gém ca slra 361)
TCWN GGG8 115 279) Cral wong khéng khe  Xac dnh cac hop ¢hdt khi cla Uu nuynn trong kheng
kil xung quanh - Thigl bi i&y mau
TCWN 5571 (IS0 67671 Khong <hi xung quanh - Xac dinh néng 46 khoi ugng oba lua huynn disxil
Phucna phap letracloramearcurat ( TCMpararosanilin
TCVN 6751 {1S0Q 9159 Chat lugng kihdng khi - Dirh nghia va xac dinh d4c tinh tnh naing cla phuang
pran do
157 5742, Gas aralys s - Preparation of calibrauon 1as mixtures - Gravimemie method [nan tich khi

Chuan bi hén e o khe higu chu& N - Phis~g phao trong ong)

ISO 144, Gas analvsis Preparauon of caibration gas mixtures - §atic volumetnc matnod (2440 hich

ki Chuén bi hon hop khinign chudn Phuong phap tré tich tinn)
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ISO 6145-1, Gas analysis — Preparation of calibration gas mixtures using dynamic volumetric methods
— Part 1 : Methods of calibration. (Phén tich khi — Chudn bi hén hop khi hiéu chuadn dung phuong phap
thé tich dong — Phan 1: Phuong phap hiéu chuan)

ISO €145-4, Gas analysis — Preparation of calibration gas mixtures using dynamic volumetric methods
- Part 4 : Continuous syringe injection method. (Phan tich khi — Chuan bi hén hgp khi hiéu chuin ding
phuong phap thé tich dong — Phan 4: Phuong phap xylanh bom lién tuc)

ISO 6145-6, Gas analysis - Preparation of calibration gas mixtures using dynamic volumetric methods

~ Part 6 : Critical orifices. (Phan tich khi — Chuan bi hén hgp khi hiéu chudn ding phuong phap thé tich
dong - Phan 6: Voi phun t3i han)

SO 6349, Gas analysis - Preparation of calibration gas mixtures — Permeation method (Phan tich khi —
Chuan bi hén hop khi hiéu chuén - Phuong phap tham thau)

3 Nguyén tic phantich

Phuong phap huynh quang cuc tim khong phai ia phuong phap do tuyét déi chinh xac. Do vay, cac thiét
bi phai dudc higu chuan dnh ky, diing khi hiéu chudn da dugc pha loang bing khong khi sao cho ham
lugng clia O, va N, trong khi hiéu chudn gén vdi néng dd binh thudng trong khang khi. Phuong phap
nay cung nhay voi su thay 661 p suat va nhiét do. K thuat do nay it bi cac chat hoa hoc gay nhidu so
véi cac ky thuat hién hanh khac (xem phu luc A). Tuy nhién, cac hop chat sau Gay c6 thé anh hudng
dén phep xac dink luu huynh dioxit: hydro sulfua, hydrocacbon vong, oxit nitric, nuéc va cac hop chét
mecaptan ¢o khdi lugng phan tir thap,
Trong timg truong hop cu the, khi cé mat cac chat 6 nhiém & néng d6 cao, can xac dinh ank hudng cla
cac chat nay dén chi béo két qua clia may phan tich (xem phu luc A vé cac yé&u té gay nhidu dién hinh).
Phuong phap huynh quang cuc tim UV dua vao phat xa anh sang huynh quang do cac phan ttr SO,
trude d6 da dugc kich heat bdi bic xa UV,
Budc phan Ung dau tién la

S0, + hv(UV) -> SO,*

Sau db trong budc phan Ung th hai, phan tr SO,* da dugc kich hoat quay trd lai trang thai nén ban
dau, giali phdng mot photon nang lugng hv' theo phan (ing

SO,* > SO, +hv'

Cuting 46 cla birc xa huynh quang t 1€ véi s6 phan tir SO, trong thé tich dugc do, va do vay tuong (mg
vGi néng dd phan tir SO,.

Do vay:

i=KS0,)
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Trong da
/  lacudng dd cba phat xa huynh gquang;
k ahésdlyle
[SO.] 14 néng dé phan 1 SO,.

Dang khi mau di vao cla tiép nhan cla may phan tich, tai day khi nay dudc lam sach dé loai bo cac
chdt hydrocacbon tham gy nhidu cd 1hé ¢6 treng mau khi. Viec nay thong thudng dudc tnuc hign bdi
thiét bi 'oc hydrocacbon,

Sau dod dony khi mau di vao budng phan Ung. tai Gay khi duge chidu bang tia UV v&i bués sdng nam
trong khoang tir 200 nm dén 220 nm

Anh sang huynh quang, vai budc song ram trong khoang tir 240 nm dén 420 nm, duoc loc bang thict bi
quang hoc va sau db cruyén thanh tin higu dién nhg mét detector, vi du éng nhéan quang.

Chi nac két qua cha midy phar tich ty 1e vdi sé phan tr SO, trong buong phan {mg. Do vay, nhiét 46 va
ap sudt hodc phai duge gilr khdng d6i hoac rong trudng hop cac dai lugng nay bién thién thi phat hiéu

chinh cac gia tri do.

D3 vai phudng phap huyrh quang UV, dé dat dugc phép do cd réng do eninh xac thi phusng phap nay

phal hiéu chudn v mat s0 chuén so cdo (xem 4.2).

4 Thudc tha va vat liéu
4.1 Khi“khéng”
Khi "khéng" dudgce ding trong higu chudn may phan lich phai co néng do SO, dudi ngudng phat hign cua
A& may. Nong da O, trong khi*khdng™ nén khoang - 2 % ndng 46 oxy trong kndng khi binh thuang (20.9 %).
4.2 Hbén hop khi hiéu chuan SO,
4.2.1 Phuong phép higu chuan so cip
Nén dung mét trong nhimg phuong phap tiong Ung sau day dé hiéu chudn sd cap:
Pha Ioang thé tich tinh (18O 6144
- Ngusn 8ng thdm thZu (1ISO 5349):
Phudng phap tetractoremercurat (TCM) [TCVN 5871 (ISO 6767)].
Chuan bi hén hgo kni higu crudn bang phuang shap trong tugng khi két hop cac hé thing pha Indng
bién &8 (1SO 6142, 1S0 6145- ", 1SO 6145 4,180 6145 6)
M6t 56 phuang phap dé tao hon hop khi hiéu chudin SO, tiéu chudn duge dé xudt (xem 4.2.2). Cho di:

chot phuong phap nao, cung ohdi dirh ky so sanh phueng phap nay vdi phuong phap hieu chuan truy
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nguyén déc lap khac. Khoang néng dd khi SO, hiéu chun da chon nén nim trong khoang tir 10 % Gén
90 % khoang nong 46 SO, dang dlng.

4.2.2 Phuong phap hiéu chuan chuyén chuan

T4 thé sl dung cac phuong phap khac d8 chudn bi khi tiéu chudn hidu chuin, néu nhu nhitng phudng

phap nay cb thé so sanh dudc véi mot hoac cac phuong phap da néu ¢ 4.2.1.

Trong thue t€, mac di moi phuong phap hiéu chuin so cdp d8u c6 thé duoc ding lam chuyén chuan,
nhung trong thuc t&€ sé dé dang hon khi st dung tai phong thi nghiém mot ngudn SO, thdm thau ngudc
hodc mét binh chita SO, 63 dugc hiéu chuan. Phuong phap thf hai cé thé sif dung truc tiép (cac binh
chtra ¢6 néng @d tr 0,1 mg/m’ dén 10,0 ma/m*® SO, trong khdng khi), hoac pha loang dinh Iuong thich
hop (dung cac binh chita ti mudi dén vai tram miligam SO, trén mét khoi khong khi).

Cac binn khi tiéu chudn chifa SO, phai dudc ché tao bang vat liéu tro hoac dudc chdng gi dé dam bao
néng 66 én dinh = 3 % trong khoang thdi gian du kién st dung binh khi. Cac binh chlta ¢6 néng &6 thap

nén duoc kiém tra thudng xuyén voi tiéu chudn sa cdp.
4.2.3 Kiém tra khoang do (hién trusng)

DE nb trg cho viéc kiEm soat chéat lugng cla may phan tich hoat déng lién tuc hang ngay tai hién
truang, can phai thiét lap nguyén tac kiém tra khoang do dinh ky (tdt nhat la hang ngay, it nhat cing
phai Ja hang tudn). Vi du, cd thé si dung thiét bi da cd s&n dung cu tham thau. hodc mot 6ng hieu
chuan ngoai cb pha loang thich hgp néu can. Thao tac kiém tra khoang do dudc kiém soat nho céc van,
bang tay hosc bang diéu khién tif xa.

He thong kiém tra khoang do mo ta & trén phl hop vai kiém soét chat lugng cha may phan tich noat dong
hang ngay [xem vi du TCVN 6500 (/SO 6873}) nham kiém Ginh sy van hanh chinh xac ctia may phan tich,
nhimg c6 thé khong phi hop vai h'éu chudn theo dung qui tic dugc néu & 4.2.1. Hé thong kiém tra
khoang do phai dude so sanh dinh ky véi hé théng hiéu chudn phéng thi nghiém duge mé ta trong 4.2.1.

5 Thiét bi

5.1 Ong dan miu

Ong ¢an mau va thai gian dAn mau nén cang ngan cang tot. Gng can mau pha duoc lam bang val liéu
trg véi SO., nhu polyme fiocacbon hoac thay tinh, theo TCYN 5968 (1SO 4219). Néu ¢ nghi ngd vé
tinh fra cla 6ng dan mau, nén dling khi hiéu chuan dé th chudi idy mau hcan chinh,

NEu dur doan ¢b nudc ngung tu trong 6ng dan mau (khi dd dm khdng khi xung quanh anh hudng bdi
mai trudng mat) thi can say néng éng dan mau.

5.2 B& loc bui dau lay mau

B6 loc bui tai 43u 18y mau cd kha nang loc dudc moi loal bui ¢é &nh hudng ¢&n su van hanh chinh xac
clia may phan tich. B loc ndy khong loc SO., vé do vay bd loc va cac bd phan hé tro phai dugc lam

bang vat liéu irg, nhu polyme flocacbon.

8



TCVN 7726 : 2007

Nén 1ap 6at bd loc tai dau vac clia 8ng 13y mau dan vao thiét bi ¢ ngan ngifa nhiém ban cac tharh

phan cla m&u do cac hat bui xung quanh.

SHO THICH  B& Ine biiing prlyme flocachor ¢o ¢ 16 & pm sho thy ¢d nidu aua 16l (xem 4218). NG chuang hang

thang céan thay cai loc bui. Ty thude vao nong G0 cua cac hat b 1o 1tng rong kndng khi xung quann, can tnay

car oz bu thudng xuyén han

5.3 May phan tich do SO, bang huynh quang tia UV (xem Hinh 1)

Cac b6 phan chinh dudc mé ta dudi day.

Cha gidi

1. ?\-"-’%U

2 B4 oc 3y idy mau

3. Bay ot cac chat gay nhidu
. Budng pran g

. B6 oo quang dau vac

o h s

Bay nusngi phdng quang

Cber Uy

|

“Tinh bang wlime

& B ity pignididu chon

S Ro oo gquang idira

10 Ong rhan quang

1 B ap suft luu lugng
12 Sam
13, Ra dng tha

14 Khuéch da digr 1 9org bod

Hinh 1 - S0 dé nguyén ly may phan tich SO, dung huynh quang UV

w
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5.3.1 Bay loc cac chat gay nhiéu

Cé6 thé sif dung mét hay nhiéu bay loc phia trudc budng phan (ng dé loai bd cac khi gay nhiéu nhur cac

hydrocacbon tham.

Céac bay loc nay khéng gitr SO, lai va nén thay ddi theo hudng dan sl dung clia nha san xuat va céc
yéu cau quic gia hién cb.

Néu dy doan néng db H,S trong khdng khi xung quanh ta cao, thi phai sir dung 6ng loc dé loai bé H,S.
5.3.2 BO phan quang hoc va té& bao huynh quang

Dén phét xa tia UV co thé dudc tao xung bang dién tlr hoc bang co hoc dé phat hién va khuéch dai tin

hiéu mét cach dong bo.

Dén phai dudc cap dién ap on dinh 8é dam bao su phat sang &n dinh. B loc quang dugc sif dung
nham han ché cac budc séng lam kich hoat phan tir SO, va gidm thiéu su gay nhiéu ctia hoi nudc,

hydrocacbon thom hoac oxit nitric.

Detector, vi du 6ng nhan quang. tach anh sang huynh quang phat ra do phan tif SO, trong budng phan
(ng.

Mét bd loc quang dugc dat phia trudc detector d8 lam giam tin hiéu do su phan tan anh sang téi.

Buéng phan {ng phai dugc lam bang vat liéu tro véi SO, va birc xa UV. Buéng nay phai dugc lam néng
trén diém suong dé tranh ngu ¢ tu nudc va su thay ddi nhiét do bat thuong. Bay quang cla budng ngan

ngtfa s phan xa cta blc xa UV kich hoat.

Bo6 phan quang hoc phai duge dat trong hdp Kin gia nhiét.

5.3.3 B phan diéu chinh ap suat

Tin hiéu ra cia may phan tich phu thuéc vao mat 6 ctia SO, (sé luong phan ti SQ,) hién c¢é trong
buéng phan (ng, va do vay tuong ng véi ap suat trong budng phan (mg. Su thay déi ap suét bén trong
phai Gucc do lai va tin hiéu dugce hiéu chinh hoac kiém soat bang bd phan diéu chinh.

Ciing ¢6 thé phai higu chinh tin hiéu do su dao déng ap sudt va nhiét 46 bén ngcai. Can diéu chinh ap
suét dang ké do sy thay doi khi tugng (t6i + 3 %) hoac do dé cao ciia dia diém do {khoang 10 % ap suat
giam cho méi Ian tang dé cao 800 m).

CHU THICH Mot trong nhimg nguy@n nhan chinh cia giam ap sudt trong bufng phan (hg !4 gidm &p trong
duding 6ng dan mau,

5.3.4 Thiét bi diédu chinh luu lugng dong va luu lugng ké

Luu lugng dong phai duge gilr 8n dinh nhd thiét bi diéu chinh luu lugng deng. Thiét bi nay phai bac
gbém Iuu lugng ké.

5.3.5 Bom khéng khi, hut khéng khi vao may phan tich, Iap tai cudi duéng ong ¢an mau khi

10
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Vi sif dung dén UV sirh ra 0zon, nén cdn dan ludng khi clia may phan tich di qua dng loc bang than

hoat tinh pht hop.

6 Guitrinh
6.1 Van hanh may phéan tich SO, trong khdéng khi xung quanh

LAp dat thiét bi tai vi 70 phu hoo. Tuan tad 1udng dan van hanh cia nha san xuat khi cai dat chinh xac
cac lcai thang s6, ké ca cudng do cla den ngudn UV luu luong dong mau va (néu can) hoat hda thiet

bi bl nhie! d&'ap sult dien tr.

Kiém tra may dé dam bac tinh nang hoat déng ctia may dat quy din® cla nha san xudtl. Néu zan, phai

kigm soat nhit do clia vi tri dat may 4é aidm thidu tac dong cla su thay ddi nhiet 46 §di voi may

Lay mau khang khi xung quanh vao may phan tich va ghr far ndéng d% SO, bang cac thiét bi ghi thich

hop (vi dJ may ghi sigu do, hé thérg luu gif ¢ heu dign t,...).

Trong qué trinh may van hanh kén ‘uc. phai kiém tra 4ig&m “khong™. fi8m do chuan va céc thong s6 van

héanh it nhat mot tuan mot lan.

Dé dim bao heat dong t6i U cua may phan ticn, pral thyc hién qui trinh bao dudng chi tiét nhu trong
hufing dar siv dung cia nha san xudt. May phan tien phdy duoc bao dudng toan 29 sau thang ot 1an

%
hafie hann nam, phy thude vao hoat dong cia mav phan tich, Viec hiey ZnLan theét bi toan bd phal

dudc n€n hanh trude va sau khi bac dudng.

6.2 Hiéu chuan may phan tich SO, trong khéng khi xung quanh

6.2.1 Nguyén tac

Trang qui irinh hiéu chuan, van hanh may phan tich SO, khang kh: xung guanh tai nhigt 95 va iwu ivong
dong Linh thudng.

Vioe it chudn rén bac gdm ¢ do kiv “khéng” (xem 4.1), khi khoang do. va tat it nhat nam rong 36
SO, (dUrg khi higu chudn sd cdp dude md 13 trong 4.2 1) sao cho cac norg dg ray phai targ thich va)
Fo0ang nhict do knang khi xung quanh.

D&l v mél quA trinn higu chudn, deng «i hid chudr 198 Ang phan phdi nén vuot it nndt 20 % teng
aong can thigt ~ha thict br gan vao 5ng phan ohéi, i e vugt phis hoo vai ap suat khi quyén.

So 4¢ he thong hieu chuan duge dua ra d hirh 2.

Cach khac. phueng phap higéu chudn cnuyén chuin co thé dude hidu chudn v& chuan sa cdo SO, va

sau 4o dirg 68 hicu chudn may phan tich khdng khi xung quarh tai vi i idy mau.
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=1,2¢° =0,2¢¢
1 2 3
Qb
Y
————— L 3
' L
| X,
|
|
|
|
| Y
} 5
| E————
X,
Chu giai
1 Nguén khi hiéu chudn tiéu chuin Y Diu ra (két qua)
2 Lay mau bang tay X. Thaigian
3 Thai X, Nong do SO,
4 May phan tich SC,

5 Pudng higu chuan

a Luulugng dong

b Luu !ugng dong mau
¢ Luu lugng dong gi gua

Hinh 2 - So d& nguyén ly hé théng hiéu chudn
6.2.2 Qui trinh hiéu chuan
Khi tién hanh hiéu chudn s dung qui trinh sau

a) Lap dat thiét bi nhu trinh bay & hinh 2. D&i v8i may phan tich SO, ¢ bd phan bu nhiét dé va ap suéal
dién tf tv dong, phai dam bao mach cla thiét bi nay da duoc kich hoat dé thu dudc cac gia tri dau ra
dung. D&i vai may phan tich khéng cé bd phan bl nhiét d6 va ap suat, do va ghi iai nhiét do =da

budng phan (g va ap suat bén trong.

12
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by Dan khi "khong™ vao dng phan phoi, Néu cén, nén thay déi cai dat kifm soat diém “khong” cla may
phan tich SO, d8 chi bao s& doc dau ra gan hoc bang "khong' .

¢} Ghilal gia tri dau ra cda may phan tich SO,

d) Diéu chinh nguon hiéu chuan dé tac ra néng do SO, can thiét d3i vai cai dat diéu chinh khoang do.
Nong d% nay ¢b thé nam trong khoang ti 50 % dén 190 % cida s¢ doc toan thang do ctia may phan
tich, hoge clia khodng nong do SO. du doan trong khdng khi xung quanh Néu car, thay d6i car dat
kiem 504t khoang do clia may phan tich SO, 44 chi ra 56 doc dau ra 34n hoac bang vdi ndng & thu
Sugc.

¢} Gnilai gia tri dav ra cda may phan tich SO,

fy Lap lai hudic bi; ndu viéc car dat khcang do va d€m “khong” 1& ohy thuis nhaw. Sau 4o pha: ap lai
cac bude W B dan a).

g) B@u chinh aguén higu chuar dé thu duge thém nam néng db SO, niim trén khoarg do va ohi lai cae
7ia 1 6au ra ma khang thay 191 cii dat kheang dJo.

b Sarh ddu cac gid v did ra 2l may phin tich SO, thu duds teng bude f) va g) so v néng dd da
ding

i ac dinh dudng hidu chuan oda may phan tich bang phép hd: qui tuyén tink dan hoiac theo TCYN 6751
(1SO 91687,

Lua onon b as, 6 thé 1ao lai gul tinh ma (A 6 tren néu can xas dinn da chum va dO chinh kéc

6.2.3 Qui trinh higdu chuan tai hién trudng ding phuong phap chuyén chuin

Prép héu chuan hal diém (Zem khi khong va mat dien khodng do chuan) cia may phan Lch da dugs

chuyén chudn W irge vd hé "nong ¢ cnudn so sanh duac chap nhan ¢ cac didu kien rign trusns

Trorg tudng hep nay, wén hanh theo cac brdc 1 b) dén 1) dude mo ta trong 8.2.2,

Cé thé s dung hiéu chudn ba ®ém (Jiém khi "khéng” va har diém khoang do chun dudc ba tri déu
dan trén thany do) 4€ kiem tra 36 tuyén ik @ hén radng.

7 Bie « thi két qua

Ghi fai tin hiéa dau ra déi vei mad khi da do.

Xac dinh 1dng 4o Teans (ng bang cach ding ham nigu chuan thich hep thu duoc £ 6.2.2.

Bao can kit qua bk nang microeam trén met khdr hoac miligam trén mét khiéi noac theo thé tich tuong
duing

Cong thue £ dung cho chuyen don miliit irén mé: khél sang miligam trén met khai i sau:
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Trong dé

14

5
@,
64
298

24,459

1013

P, K64X?.98xp
Pt 54.459% T <1013

la ndng d6 khdi lugng clia SO,, tinh bing mg/m?;

la phan thé tich cla SO,, tihh bang mi/m?:

la khéi lugng phan tr SO,, tinh bang g/mol;

1a nhiét ¢ tuyét agi qui chiu, tinh bang kelvin;

1a ap sudt khi do dugc, tinh bang hPa;

la thé tich cGa 1 mol khi, tinh bang lit, tai 298 K va 1013 hPa:
la nhiét dg do duoc tinh bang kelvin;

la ap suat khi qui chiéu, tinh bang hPa.
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Phu luc A
(Tham khao)

Dic tinh tinh niing hoat déng dién hinh clia may phan tich SO,
trén thi trudng ding huynh quang tia UV

Céc gia tri dudi day dugc dua ra chi d€ tham khao, vi d3c tinh tinh nang thuc 1€ ¢6 thé khéc nhau phu
thutc ting thist bi.

Cac tinh néng dugc tham khao theo cac thuat nglr trong TCVN 6500 (ISO 6879) va TCVN 6751
(1ISO 9169).

~ - Théi gian chi bao két qua: khoang 2 min;
~ Léch diém “khéng”: khoang tir gia tri am dén 5 pl/l méi tuan;
- Léch khoang do: khoang 1 % (tuong d6i) mdi ngay udc tinh trén 7 ngay;
D& 13p lai: 1 % tai khodng 50 ul/m?;

Hiéu ng bd nhé: khoang vai plim* sau khi 18y m&u khi véi vai mi/m* SO,, n dinh sau khoang

15 min;
- D¢ tuyén tinh: sai s ¢d thé dat khodng 2 % trong khoang 50 wl‘m* dén 500 pi/m?;

- B6 loc: tinh béng nong dd cla chat gdy nhiéu sinh ra do bién déng cla tin hiéu dau ra tuang duong

1 ulfm?.
- - H,8: &m =sau khi tﬁy;
~ CH,: 3 300 mlim?*
- NO: 100 ptim*
- Nudc
Hydrocacbon thgm
C¢H.CH=CH: 2 mi/m®

- Su phy thudc nhiét d6: bien dong ca tin hiéu d3u ra nho hon 2 % trong khoang nhiét dd 18y mau khi
i 10 °C dén 40 °C.



TCVN 7726 : 2007

Thu muc tai liéu tham khao

[1] TCVN 6500 (ISO 6879), Chai luong khong khi - Nhimg Gac tinh va khai niém iién quan dén cac

phuong phap do chat lugng khong khi.
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