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1. PAT VAN PE

Céc hop chét hitu co d& bay hoi (VOC) 1a cac chit hiru co dang rin hoic 16ng
c¢6 thé bay hoi mot cach tu nhién khi tiép xuc voi ap suat khi quyén tai nhiét do
thuong, c6 chita carbon trong cong thirc phan tir. VOC thuong dugc coi la mét trong
nhiing chat gay 6 nhiém khong khi trong nha nhiéu hon bai sy phét thai lién tuc cta
ching tir nhiéu ngudn va dic tinh dé khuéch tan ciia chung. VOC trong khong khi
trong nha duoc sinh ra tir nhiéu ngudn: tir cac san pham cham séc ca nhan nhu nudc
hoa, thudc xit toc; cac san pham gia dung, thlet bi van phong, son trang tri [1-3].
VOC c¢6 tac hai dén sirc khoé con ngudi nén rat duge quan tdm nghién ciru. Mic ¢
nhiéu hop chit VOC khac nhau trong khong khi, song nhém hydrocacbon thom
(benzen, toluen, xylen...) va hydrocacbon halogen hoa c6 tinh da dang cao nén duoc
chu trong hon [4]. Mat khac, cac phan img quang hoa cia VOC ciing c6 thé gay anh
hudng truc tiép hodc gian tiép dén bién d6i khi hau toan cau nhu: hinh thanh 6z6n
quang hoa, mua axit, ting cudng hiéu ing khi nha kinh... [3]. Vi vay, can tién hanh
giam sat ham lugng VOC mot cach thuong xuyén nham dém bao t6t chat lugng moi
truong khong khi trong nha va xung quanh.

Nghién ctru nay nham muc tiéu t6i uu héa cac didu kién xac dinh ham lugng
VOC bang giai hap nhiét ket hop sic ky khi khdi phd theo phuong phap US EPA
TO-17 [5] dbi véi cac mau khong khi trong nha xudng ctia mét sb co s& qudc
phong. Pay 1a co s¢ dir lidu ¢ y nghia 16n trong viéc danh gia cong tac kiém soat
cac chét 6 nhlem day manh cong tac nghién ctu, tng dung khoa hoc cong nghé, dé
xuét mot sd giai phap vao linh vuc bao vé méi trudng.

2. POI TUQNG VA PHUONG PHAP NGHIEN CUU
2.1. Poi tugng, dia diém va thoi gian nghién ciru

Dbi tugng nghién ctru: Ham luong VOC (cyclohexan, cyclohexen, carbon
tetrachlorua, n-butyl alcohol, benzen, toluen, ethyl benzen, xylen, naphthalen, styren
va heptan) ctia cac mau khong khi trong nha ciia mot s6 co sé qudc phong.

Lay mau danh gia hién trang khong khi trong nha tai 10 co sé bao quan, luu
trir, san xuat hang cong nghiép qudc phong (vii khi, thudc nd, dan, dong tau, co khi,
dién tir, hoa chat, cao su, nhya...). Khi sinh ra trong qua trinh san xuét c6 lugng 16n
1a bui kim loai, bui khoi han, bui son va hoa chat, dung méi, xang, chat hitu co dé
bay hoi, son keo, hoa chét chéng keo, phu gia lam nhanh bay hoi bé mat (duogc tao
ra trong cong doan danh bong bé mit, phun son than vo, ndi thit qua trinh hoan
thién, téng lép tau, thuyén, ca no). Cac don vi dugc khao sat gém: Nha may Z114,
7176, 7131, Z117, Z173, Z121, Z189, Z175, kho K602 va K752.
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2.2. Hoa chét, chit chuin

Toan b chét chuén sir dung cia hang Chemservice (My); hoa chat, dung moi
ctia hang Merck (Durc) dap tmg nhu cau phén tich lugng vét trong phan tich sac ky.
Cot phan tich, phu kién sac ky cua hang Agilent (M¥).

2.3. Phwong phap liy méu

Cac mau khong khi duge thu thap trong khu vue moéi truong lam viée ¢6 nguy
co phat thai bang phuong phap 14y mau khéng khi chu dong. Mau sau khi lay duoc
bao quan, van chuyén vé phong thi nghiém. Phuong phap 14y mau khong khi theo
US.EPA - TO 17 [5].

Trude khi 14y mau, dng hap phu duoc 1am sach bang thiét bi TC-20 véi toc do
dong khi N 1a 100 ml/ phut va chuong trinh nhiét d6 nhu sau:

- Duy tri nhiét do 100°C trong 60 phut
- Duy tri nhiét do 200°C trong 60 phut
- Duy tri nhiét do 300°C trong 60 phut
- Duy tri nhiét d6 330°C trong 60 phut

~ bat :céc do ldy mau trong khoang 10-200 ml/ phat (théng thuong 1a 100 ml/ phit).
Theé tich lay mau khoang 1 - 4 L.

2.4. Phwong phap phéan tich méu

Mau khong khi dugc phén tich theo phuong phap US.EPA - TO 17 giai hap nhiét
(Unity - Markes) ket hop sac ky khoi pho GC/MS (Agilent 5700).

2.5. Phwong phap tham chiéu, danh gia, phén tich s6 li¢u

Str dung cac phdn mém Masshunter, Excel dé dinh luong, thong ké, xur 1y,
danh gia sb liéu phan tich. Ap dung cac quy chuén/ tiéu chuin hién hanh trong va
ngoai nude dé danh gia, phan loai nhitng co so ¢6 nguy co phat thai, vuot tiéu chuin
cho phép (TCCP) céac chit VOC.

3. KET QUA VA THAO LUAN
3.1. T6i wu héa cac diéu kién phén tich
3.1.1. Chét chuén

Chuin bi dung dich chudn 11 VOC (cyclohexan, cyclohexen, carbon
tetrachlorua, n-butyl alcohol, benzqn, toluen, ethyl benzen, xylen, naphthalen,
styren, heptan) ham lugng 10 mg/L bang dung moi metanol (Chem Service, M¥).

Chuan bj cac dung dich chuan hdn hop 11 VOC ¢6 ndng d6 5, 10, 20, 50 pg/L.

Chuén bj cc dng chuin bﬁng,céch bom 1pl cac dung dich chuén vao 6ng hap
phu, st dung may bom khi N, vai toc dd 100 ml/ phtt trong 10 phut.

3.1.2. Cic diéu kién gidi hap nhiét
Thiét bi giai hap nhiét: TD Unity xr (Markes).
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Ong hép phu: Tenax.

Trap: Air Toxics Analyser (Markes).

Giai doan trudc giai hap: Trap flow: 50 ml/phut.
Giai doan giai hip: Thoi gian giai hap 1: 10 phut.
Nhiét d6 giai hap 1: 290°C.

Trap flow: 50 ml/phut.

Cai dat Trap: Purge time: 2 phut.

Trap flow: 50 ml/phut.

Nhiét do thap: 30°C.

Téc d6 tang nhiét: 30°C/giay.

Nhiét 3o cao: 290°C.

Thoi gian giai hap Trap: 8 phut.

3.1.3. Cdc diéu ki¢n sic ky khi

Khi mang: He.

Cot phan tich: DB-624: 30mx250pmx1,4um (Agilent).

Chuong trinh nhiét do 16: Nhiét @6 20°C, gitt 2 pht.
Ramp 1: 220°C, toc d6 tang nhiét: 20°C/phut.

Nhiét do tdi da: 240°C.

3.1.4. Phén tich hén hop chit chuin

~ Phantich mau thém 2ul hdn hop dung dich chuin VOC 10 mg/L. Ta thu dugc
sdc do phan tich nhu Hinh 1.

+EI TIC Scan ID=712474 2ul - 10 ppm Mix 12 VOC.d

Cyclohexen  n Butyl - ancolhol

i | Heptan
Benzen!

Toluen m Xylene

Ethyl-Benzen p-Xylene
] ! i

Carbon 1etral‘$::h rid

Napthalene

6 7 8 3 1 1 12 13 14 15 1 17 18
Counts (%) vs. Acquisition Time (min)

Hinh 1. Sic db phén tich 11 VOC

P

Tap chi Khoa hoc va Céng nghé nhiét ddi, S6 30, 12-2022

203



Théng tin khoa hoc céng nghé

Tir sdc dd cho thdy, Trap giai hip c6 hiéu qua va chwong trinh nhiét d6 cho do

tach pic va hinh dang pic tét.

3.1.5. Dung dwong chudn

Phan tich cac 6ng chudn dd chuén bi trén thiét bi GC-MS. Két qua dung dudng
chuén ciia mdi chét véi thoi gian luu va ion dinh lwrong dugce thé hién trong Bang 1 va
Hinh 2 dén Hinh 13 (d6i v6i xylen dung 2 dudng chuin cia o-xylen, m,p-xylen).

Bang 1. Két qua dung dwdng chuin 11 VOC

£ AL Thoi gian . 2
TT Chat phan tich lwu (pht) Ion dinh lwgng R
1 Cyclohexan 8,885 56 (41) 0,996
2 Carbon Tetrachlorua 8,876 117 0,996
3 Cyclohexen 9,476 67 0,997
4 Benzen 9,344 78 0,996
5 Heptan 9,606 43 0,997
6 n-Butyl alcohol 10,143 56 (31) 0,996
7 Toluen 11,552 91 (65) 0,997
8 Ethylbenzen 13,040 91 (51) 0,995
9 Styren 13,392 104 0,998
10 Naphthalen 16,607 128 0,998
11 Xylen 13,382 91 (105) 0,994
Cyclohexan - 4 Levels Used, 5 Points, 4.. Carbon Tetrachlaride - 5 Levels, 4 Levels Used, 5.
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Cyclohexene - 5 Levels, 4 Levels Used, 5 Points, 4.
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3.1.6. Xdc dinh gioi han phadt hién ciia phwong phap (MDL)

Tién hanh xac dinh gid1 han phat hién cua phuong phap theo US EPA 40 CFR
136 Appendix B trén mau Blank va mau thém chuin 5 pg/m’. Két qua thé hién

trong Bang 2.

Bang 2. Két qua xac dinh gi6i han phat hién ctia 11 VOC

, Blank (n=5) Spike (n=5)
TT Chif ‘l’lhﬁ“ Trungbinh | SD | Trungbinh| SD | RsD | oDk
N wgm) | i) | e gm0 |
1 Cyclohexan 2,103 0,227 4,531 0,100 | 2,22 | 2,783
2 tetfaf}ll’l‘(’)‘;ua 2,026 | 0,184 | 4248 | 0,070 | 1,64 | 2,578
3 | Cyclohexen 2,268 0,218 4,214 0,054 | 1,27 | 2,921
4 Benzen 2,124 0,224 5,172 0,493 | 9,53 | 2,797
5 Heptan 2,013 0,222 4,785 0,160 | 3,34 | 2,680
6 |n-Butyl alcohol | 2,275 0,214 4,732 0,336 | 7,09 | 2,917
7 Toluen 2,403 0,190 5,008 0,780 | 15,58 | 2,972
8 | Ethylbenzen 1,634 0,231 4,312 0,058 | 1,35 | 2,326
9 Styren 2,017 0,229 4,423 0,408 | 9,23 | 2,704
10 | Naphthalen 1,932 0,243 4,159 0,063 | 1,52 | 2,660
11 Xylen 1,620 0,279 5,380 0,351 | 6,52 | 2,458
) 3.2. Két qua phén tich miu khong khi trong nha xwéng tai mot s6 co' so
quoc phong

Két qua phan tich nong do cac chat hitu co trong khong khi ciia 10 co so véi

26 mau di 1iy va phan tich duoc xir 1y thong ké va tong hop trong Béang 3.
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Bang 3. Nong do cac VOC trong khong khi tai cac co s&

At oha 4 TCCP
pr| Chitphan | 86 |y Nax | sp | Trumg| Trung CC3
tich mau binh vi (mg/m”)
1 | Benzen(ug/m®) | 26 | 9.6 | 5390 | 1042 | 289,0 | 73,4 5.0
2 | Toluen (ugm’) | 26 | 12,3 | 3250 | 629,8 | 2804 | 90,4 100
3 | Xylen (ug/m®) | 26 | 11,2 | 885,6 | 2255 | 1554 | 81,6 100
Carbon
4 | tetrachlorua | 26 | KPH | KPH | KPH | KPH | KPH ]
(ng/m’)
5 | Cyclohexan | 1 o) | 3359 | 713 | 83.8 | 55.8 -
(ug/m”)
6 | Styren(ug/m’) | 26 | 32,9 | 5248 | 100,6 | 101,1 | 68,1 ;
7 | Cyelohexen 1 &1 pp | KpH | KPH | KPH | KPH -
(ug/m”)
g | Clobenzen 26 | 146 | 167.0 | 36,3 | 75,7 | 703 -
(ug/m”)
g |n-Butylaleohol) iy 5 | 359 | 1088 | 1080 | 67,0 -
(ng/m’)
10 | Naphtalen 26 | 9.8 | 4572 | 115,6 | 103.4 | 65,7 -
(ng/m’)
11 | Ethylbenzen oo g | 1554 | 375 | 539 | 438 -
(ug/m”)

Dbi v6i Benzen: ndng do trong 26 mau dao dong tir 9,6 dén 5390,4 ug/m3. Céo
25/26 mau khong khi déu nho hon TCCP vé ngudng toi da hit phai trong méi trudng
lao dong theo QCVN 03:2019/BYT [6]. Duy nhit 1 mau khong khi trong nha xuéng
co khi ¢6 nong d6 cao hon TCCP 1,078 lan.

Dbi véi Toluen: ndng do trong 26 miu khong khi cua nhom 4 dao dong tir
12,3 dén 3.250 pg/m’. TAt ca 26/26 miu khong khi déu nhé hon TCCP vé ngudng
t6i da hit phai trong méi truong lao dong theo QCVN 03:2019/BYT [6].

Pbi voi Xylen: ndng do trong 26 mau khong khi ctia nhom 4 dao dong tir 11,2
dén 885,6 pg/m’. Tét ca 26/26 mau khong khi déu nho hon TCCP vé ngudng tdi da
hit phai trong moi truong lao dong theo QCVN 03:2019/BYT [6].

Pbi voi Cyclohexan: ndng do trung binh trong 26 mau khong khi ctia nhom 4
12 83,8 + 71,3 pg/m’. Hién & Viét Nam chwa c6 TCCP trong mdi truong lao dong nén
c¢6 thé tham khao ngudng cho phép trong khong khi xung quanh theo Tiéu chuin
kiém soat 6 nhiém cac bang & My thi ca 26/26 mau khong khi déu nho hon rét nhiéu.
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Déi v6i Styren: ndng d6 dao dong tir 32,9 dén 524,8 ug/m’. Hién & Viét Nam
chua ¢c6 TCCP trong méi truong lao dong nén c6 thé tham khao ngudng cho phép
trong khong khi xung quanh theo Tiéu chuan kiém soat 6 nhiém céc bang & My thi
cac mau khong khi déu nhé hon rat nhiéu.

Déi véi Naphtalen: ndng do trong 26 mau khéng khi dao dong tir 9,8 dén 457,2 pug/m?’.

D6i voi Ethylbenzen: ndng d6 trung binh trong 26 mau khong khi la
53,9+37,5 ug/m3 . Hién & Viét Nam chua ¢6 TCCP trong mdi truong lao dong nén céd
thé tham khao ngudng cho phép trong khong khi xung quanh theo Tiéu chuan kiém
soat 6 nhiém cac bang & My thi ca 24/24 mau khong khi déu nho hon rat nhiéu.

Tir két qua phan tich mau khong khi c6 thé thdy ndng do trung binh cua 11
nhom chit déu khéng vuot qua TCCP nhung duy nhit c6 1/26 mau c6 ndéng do
benzen vugt TCCP ctia BYT; c6 thé nhan théy do léch gitia gia tri trung binh va
trung vi ctia 11 nhom chét 1a twong ddi 16n, c6 thé 1y giai 11 nhém chét phat hién
trong mau khi phat tan tir cac ngudn khac nhau vé thanh phan cac hoa chit trong qua
trinh san xuét tai cac nha mdy. Diéu nay ciing hoan toan hop Iy do dic thu cic nha
may san xuit qudc phong hoat dong cac linh vuc khac nhau véi quy trinh, dic tinh
ky thuat riéng theo san pham nganh.

4. KET LUAN

Nghién ctru da tdi wu hoa duoc cac diéu kién xac dinh ham lugng VOC béng
phwong phap giai hap nhiét két hop sic ky khi khdi phd theo phuong phap US EPA
TO-17 cho 11 chit thuéec nhém VOC (cyclohexan, cyclohexen, carbon tetrachlorua,
n-butyl alcohol, benzen, toluen, ethyl benzen, xylen, naphthalen, styren, heptan) véi
gi6i han phat hién ciia mdi cdu tir MDL = 3,0 pg/m”.

Nghién ctru ciing da tmg dung phuong phap dé xac dinh ham luong VOC
trong 26 mau khong khi trong nha xudng ciia 10 co sé san xuat quc phong. Két qua
phan tich cho thay ham luong cac VOC da sb déu khong vuot qua TCCP, chi co
1/26 mau cb néng d0 benzen vuot TCCP cua BYT.
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