S6 42 (10/2017) . .
TONG BIEN TAP KHOA HQC - CONG NGHE
PGS. TS. Tran Bc Quy Hiéu qué han ché dong ngan mach ctia thiét bi han ché dong ngdn 3 Nguyén Nhét Tang,
PHO TONG BIEN TAP mach kiéu d;]én t(rj(y - sp dung tahi TB;\ 110k Binh Ar;] : Trin: Trong Ehwing ) :
. A M0t truong hop danh gid ton that dién nang trong hé thdng cung ¢4 8  Bach Qudc Khanh, Nguyén Van Min
PGS. TS. Pham Van bong diéntoa nﬁa bipé nhiér?1 s6ng hai AT TG Eng e e W
HOI DONG BIEN TAP ngiéq c[r,u [wachon pthAungAén cung céP dién c6 xét dén nguon dién 12 NguyénAAnh Tuén, Trinh Trong Chuéng,
o L phan tan & khu vire cd mat do phu tai thap Kiéu Xuan Thuc
Autenlnslaiing Van hanh SVC ¢ tram bién ap Thai Nguyén khi xuat hién qua diéndp 16 Tran Anh Tung, Tran Thanh Son
PGS. TS. Tran Blrc Quy déng cat
5 ) T6i u vi tri va dung luong tu bl trong lu6i phan phéi mau 16 ndt 20 Nguyn Van Minh, Bach Qudc Khanh
GS. TS. Bang Quang A st dung thuat toan di truyén dé giam ton that dién ning
PGS. TS. Pham Van BGng Ung dung lut digu khién luc theo phuong phép ditukhiéntrokhang 25 VG ThuHa
GS. TS. Tran Tho bat tich cuc két hop mang noron cho hé chuyén dong robot Almega 16
PGS. TS. Vi Quy bac Gidi phap nang cao d0 chinh xéc clia dinh vi thué bao di dong trong 31 L& Danh Cudng, V3 Van Tang
GS. TS. Tran Van Bich mang GSM da trén RSS
TS. Hoang Van bién Phurong phép Kernel cho bd can béng thich tng phi tuyén dathicvei 35 Nguy@n Viét Minh
GS. TSKH. Banh Tién Long dd phitc tap tinh toan thap
VS. GS. TSKH. Tran Binh Long Nghién ctu mé doc Mirai - cong cu tao botnet méi dé tancong tirchdi 39 Nguyén Dang Tién
GS. TS. Bang Thi Loan dich vu st dung cac thiét bi Internet of Things
PGS. TS. Nguy&n Thi Hong Nga Nghién ciu qua trinh va cham biia va tdm cuc lang ciabd g ribui 46 Nguyen Tién S§, Hoang Vén Got,
PGS.TS. L& HBng Quén trong thiét bi loc bui bang dién ‘ Duong VanLong
GS. TSKH. Nguyén Xuan Quynh Nghién ctru vét niit trong céc két cdu bang phirong phap XFEM 50  NguyenAnh T
PGS. TS. Vi Minh Tan X&c dinh cdc thong sd t6i vu cla may thai co lam thic &n chobd 55  CaoBangDang, Tran Nhu Khuyén,
GS. TS. Vi Bic Thi 1C-50 _ Pharm Thj Minh Hug
GS. TS. Nguy&n Thanh Thiy Anh Dw(yrlg cﬂazsu’ sz{i Iéﬂchﬂgéc dét banh xe dan huong dén 6n dinh 59 L@ Vég Anh, Ng‘uﬂyén Can,
PGS, TS. Phan Dang Tudt crluyen gong,tha“ng cla ohto - Nguy(:en Hu_y Ch{en .y
GS. TSKH. Dang Ung Van Bién phap gidm 6n cho dong co D243 sau tang ap 64 Nguygn P_h) Tru,(mg, Tr!rlh Dacﬂ Phonq,
PGS, TS. Théi Quang Vinh o ] , NAgU)fen Tnfn Han,Nguyfan Tuap Nghia
Nghién ctu xéc dinh céc ky lam viéc clia dong co phun xang xemdy ~ 68 LéBang Bong, Pham Minh Tuén,
BAN BIEN TAP dung cAm bién &p sudt dudng nap Tran Anh Trung, L& Anh Tuén
Pham Van Dong - Tr-u(’yng ban Nghién cttu ng dung cdng nghé HHO cho dong co diesel 6 t 73 Nguyén Tién Han, Vi Minh Dién,
Pang Van Binh Pham Hitu Nam, L& Hoang Long
Nguy&n Thi Hang Xay dirng mo hinh dong lyc hoc cia mdy santrong quatrinh lamviéc 77 Cr‘m V?n D,qt, Bao Manh Quyén,
Du Binh Vién o . - Bl_JlVarj Hai
P Huyén Cu Nghmn\ clru say thoc giong Bac Thom bang may séy bom nhiét két 81 DinhVanNhuong
hop thung quay
TOA SOAN U6 lwong do &m vat liéu dura trén thong s6 tac nhan sdy tng dungcho 87 Nguyén Biic Trung, Nguyén Dic Nam,
Tang 3, Nha AL, khu A, hé thdng diéu khién suy dién qua trinh sdy bom nhiét lai ghép vi song Vi Huy Khué
Dai hoc Cong nghiép Ha Noi, Dénh gi4 hién trang phat sinh va x& Iy nudc thai tai Khu cong nghiép 92 Trén Van Minh, Nguyén Thi Thanh Mai,
§0.298 bng Cau Dién, P. Minh Khai Khai Quang, Vinh Yén, Vinh Phic Nguyén Thi Hong Hanh
Quan BacTurLiém, TP. HaNoi Nghién ciu kh& nang hép phu metyl da cam trong nuéc béng vatlisu 97 HA Phuong Hién,
B: 024 37655121 (8251) diatomite phi chitosan Nguyén Thi Thanh Mai
VEZESﬁiZlhaZuﬁse?jzus\}n Nghién ciu f[6rllg hop mdt s dan xuét maleimide bang phuong phdp 102 Nguyén Thi Thanh Mai
E-mail: tapchikhcn@haui.edu.vn L V: song~ )
L , . KINH TE - XA HOI
GIAY PHEP XUAT BAN -
Gidy phép xudt ban s6 1608/GP-BTTTT Anh huéng cla thong tin ké toan dén gid co phiéu clia cic 105  BangNgoc Hing, Pham Thi Hong Diép,
ngay 13/11/2009 doanh nghiép niém yét trén thj truong chitng khodn Viét Nam HO Thi Tuyét Thanh
ISSN 1859-3585 Ky ndng nghé nghiép k& todn: Thuc trang va nguyén nhan cla 111 V@i ThiThanhBinh
In tai Cong ty CO phan In si thiéu hut, nghién ctru tai trudng Bai hoc Cong nghiép HaNoi
Khoa hoc Cong nghé Ha Noi Nghién ctru néng luc canh tranh ctia diém dén du lich Quang Ninh 117 Vi Huy Thong, Tran Thi Lan Huong
Gia: 60.000d Sw anh huéng clia c@c nhan t6 dén két qua hoc tap cla sinh vién 122 Dang Thu Ha
hé lién thong cao dang - dai hoc nganh K& todn, truong Bai hoc
Cdng nghiép HaNai




hocl

OClonG,

Truong Pai hoe Cong nghiép Ha Néi

No. 42 (10/2017

' CONTENTS

EDITOR-IN-CHIEF
Ass. Prof. PhD. Tran Duc Quy

DEPUTY EDITOR-IN-CHIEF
Ass. Prof. PhD. Pham Van Dong

EDITOR BOARD
CHAIRMAN
Ass. Prof. PhD. Tran Duc Quy

Prof.PhD. Dang Quang A
Ass.Prof.PhD. Pham Van Bong
Prof.PhD. Tran Tho Dat
Ass.Prof.PhD. Vu Quy Dac
Prof.PhD. Tran Van Dich
PhD. Hoang Van Dien
Prof.Dr.Sc. Banh Tien Long
Acad.Prof.Dr.Sc. Tran Dinh Long
Prof.PhD. Dang Thi Loan

Ass.Prof.PhD. Nguyen Thi Hong Nga

Ass.Prof.PhD. Le Hong Quan
Prof.Dr.Sc. Nguyen Xuan Quynh
Ass.Prof.PhD. Vu Minh Tan
Prof.PhD. Vu Duc Thi
Prof.PhD. Nguyen Thanh Thuy
Ass. Prof.PhD. Phan Dang Tuat
Prof.Dr.Sc. Dang Ung Van
Ass.Prof.PhD. Thai Quang Vinh

EDITORS
Pham Van Dong - Head
Dang Van Binh
Nguyen Thi Hang
Du Dinh Vien
Do Huyen Cu

EDITORIAL OFFICE

3" Floor, AL Building, Block A,
Hanoi University of Industry,
No. 298 Cau Dien Road, Minh Khai,
Bac Tu Liem Dist., Hanoi,
Vietnam

Tel: 024 37655121 (8251)
Fax: 024 37655261

Website: haui.edu.vn
E-mail: tapchikhcn@haui.edu.vn

PUBLICATION LICENSE
No.1608/GP-BTTTT (13/11/2009)
ISSN 1859-3585

SCIENCE - TECHNOLOGY

Effect on Fault Current Lever Reduction by Using Resistive Fault
Current Limiter in 110 kV Binh An Ubstation

A Case Study of Estimating Energy Loss in A Heavy Harmonics Polluted
Building Electrical Installation

Studying Options for Electricity Supply Considering the Distributed
Generation in Areas with Low Load Density

SVC Operatinal Experiences in Thai Nguyen Substation for Switching
Overvoltage

Optimal Sizing and Placement of Capacitors in the 16 Bus Test Feeder
Using GA for Loss Reduction

Application of Force Control by Active Impedance Control Method
Combining Neural Network for Almega 16 Robot System

A Mobile Subscriber Positioning Solution in GSM Network Based on RSS

Gauss RBF Equalizer with Low Computational Complexity by Kernel
Method

Mirai Malware - New Botnet Tool to Attack Technique for Denial of
Service Using Internet of Things

Dynamics of Hammer and Plates Collection in Electrostatic
Precipitators

Research on Crack in Structures Using XFEM

Determining the Optimization Parameters of the TC-5.0 Cow Feed
Grass Cutter Machine

The Impact of the Deviation of Established Corner of Steering Wheels
on the Stability of Direct Motion of Car

The Method of Noise Reduction on D243 Engine when Retrofitted with
Turbocharger

Research and Determination Stroke of Gasoline Electronic Fuel
Injection Engine on Matorcycles by Manifold Absolute Pressure Sensor

Research on HHO Technology Application for Diesel Automobile
Construction Model Dynamics of Graders During Work

Experimental Study on Drying of Bac Thom Rice in a Heat Pump
Combined Rotary Drum Dryer

Material Moisture Estimation Based on Drying Air Parameters -
Applied in Interference Control System for Heatpump Assisted by
Microwave Drying Process

Assessment of Arising and Treatment Wastewater in Khai Quang
Industrial Park, Vinh Yen, Vinh Phuc

Study on the Adsorption of Methyl Orange from Aqueous Solution
onto Chitosan-Coated Diatomite

Microwave-Assisted Synthesis of Maleimide Derivatives

ECONOMICS - SOCIETY

Influence Value Relevance of Accounting Information on Share Price of
Listed Companies on Vietnam Stock Market

Accounting Professional Skills: Reality and Cause of Professional Skills’
Lack: Case at Hanoi University of Industry

m  AStudy on Competitiveness of Quang Ninh Tourism Destination
m  The Effects of Factors to Leaming Results of Inter-University Transfer

Students Majored in Accounting at Ha Noi University of Industry

12

16

20

25

31
35

39

46

50
55

59

64

68

73

77

81

87

92

97

102

105

111

117
122

Nguyen Nhat Tung, Trinh Trong Chuong
Bach Quoc Khanh, Nguyen Van Minh

Nguyen Anh Tuan, Trinh Trong Chuong,
Kieu Xuan Thuc

Tran Anh Tung, Tran Thanh Son
Nguyen Van Minh, Bach Quoc Khanh
Vo Thu Ha

Le Danh Cuong, Vo Van Tung
Nguyen Viet Minh

Nguyen Dang Tien

Nguyen Tien Sy, Hoang Van Got,
Duong VanLong

Nguyen Anh Tu

Cao Dang Dang, Tran Nhu Khuyen,
Pham Thi Minh Hue

Le Van Anh, Nguyen Can,

Nguyen Huy Chien

Nguyen Phi Truong, Trinh Dac Phong,
Nguyen Tien Han, Nguyen Tuan Nghia
Le Dang Dong, Pham Minh Tuan,

Tran Anh Trung, Le Anh Tuan

Nguyen Tien Han, Vu Minh Dien,
Pham Huu Nam, Le Hoang Long

Chu Van Dat, Dao Manh Quyen,
Bui VanHai

Dinh Van Nhuong

Nguyen Duc Trung, Nguyen Duc Nam,
Vu Huy Khue

Tran Van Minh, Nguyen Thi Thanh Mai,
Nguyen Thi Hong Hanh

Ho Phuong Hien,
Nguyen Thi Thanh Mai

Nguyen Thi Thanh Mai

Dang Ngoc Hung, Pham Thi Hong Diep,
Ho Thi Tuyet Thanh

Vu Thi Thanh Binh

Vu Huy Thong, Tran Thi Lan Huong
Dang Thu Ha



CONG NGHE

DANH GIA HIEN TRANG PHAT SINH VA XU LY NUGC THAI
TAI KHU CONG NGHIEP KHAI QUANG, VINH YEN, VINH PHUC

ASSESSMENT OF ARISING AND TREATMENT WASTEWATER
IN KHAI QUANG INDUSTRIAL PARK, VINH YEN, VINH PHUC

TOM TAT

Bai bao trinh bay hién trang phat sinh va x{ Iy nuéc thai tai Khu cong nghiép
Khai Quang, tinh Vinh Phc. Két qua cho thdy, lvgng nudc thai trung binh phat
sinh tai khu cong nghiép khoang 5000m*/ngay dém. Quan trac, danh gia chét
lwgng nuée thai tai mot s6 cong ty trén dia ban KCN cho thdy hau hét cac chi tiéu
kim loai, dau md déu dat QCVN 40:2011/BTNMT - c6t B, tuy nhién mdt s6 chi tiéu
TSS, BOD;, COD, coliform cao virgt ngudng quy chuan cho phép. Ham lrgng BOD;
vugt 1,7-2,26 1an; Ham lwong COD vuot 1,02-1,24 [an; TSS vuot 1,43-3,34 lan;
Ham lwgng coliform vurot 1,28-2,8 Ian QCVN 40:2011/BTNMT - Cot B. Nudc thai
Khu Cong nghiép Khai Quang hién dang bi 6 nhiém nhe, ¢an téng crong céc giai
phap quan Iy va ky thuat dé nang cao hiéu qua x Iy nurdc théi,

Tirkhoa: Khu cong nghiép, nrée thai, xir 1y, 6 nhiém, QCVNAQ:2011/BTNMT.

ABSTRACT

This paper presents the state of wastewater generation and treatment in
Khai Quang Industrial Zone, Vinh Phuc Province. The results show that the
average amount of wastewater generated in the industrial zone is about 5000m?
per day. Monitoring and evaluating the quality of wastewater at some
companies in the industrial zone showed that most of the metal and grease
indicators reached QCVN 40:2011/BTNMT - Column B. However, some TSS, BOD;,
COD and coliform crossed threshold allowable standards. BOD; content exceeds
1.7-2.26 times higher; COD content exceeds 1.02 to 1.24 times higher; TSS
exceeds 1.43-3.34 times higher; Coliform content exceeds 1.28-2.8 times higher
QCVN 40:2011/BTNMT - Column B. Khai Quang industrial zone's waste water has
a slight pollution, and it is necessary to strengthen management and technical
solutions to improve the efficiency of wastewater treatment.

Keywords: Industrial ~ Zone, wastewater, treatment,
QCVN40:2011/BTNMT.
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Tran Van Minh, Nguyén Thi Thanh Mai,
Nguyén Thi Héng Hanh

1.DAT VAN BE

Khu cdng nghiép (KCN) Khai Quang la mot KCN Ién cla
tinh Vinh Phic, ndm sat khu dan cu sinh séng, 1a KCN phat
trién manh cac nganh céng nghiép co khi, dién ti, ché tao,
vat lieu xay dyng, hoéa chat [1,2,3].. Hién tai KCN Khai
Quang c6 hon 50 doanh nghiép dang hoat dong san xuét,
hang ngay nudc thai cdng nghiép tlr cAc nha may hoat
dong thai ra voi lvu lvgng rat 1on, khoang 5000m3/ngay
dém. Nuwéc thai cha yéu tir cac qua trinh vé sinh thiét bi,
may méc, ty rira, b€ ma, rira san... chiva nhiéu chéat déc hai
[1,4].

Do vay, van dé quan ly, xt ly hiéu qua nuoéc thai cha
KCN tr& nén vo cung quan trong. Xuat phat tir nhiing van
dé trén, véi mong mudn tang cutng hiéu qué trong cong
tdc quan ly mdi tredng nuwdc thai tai KCN Khai Quang,
nhém tac gia tién hanh nghién ctu danh gia hién trang
phat sinh va xt ly nwéc thai tai khu céng nghiép Khai
Quang, Vinh Yén, Vinh Phuc.

2. VAT LIEU VA PHUONG PHAP NGHIEN CUU
2.1. B6i twgng nghién ctru

- Nwéc thai tr hoat dong san xudt cla cac nha may
trong KCN Khai Quang.

- Hiéu qua cua hé thdng x ly nwéc thai tap trung tai
KCN Khai Quang.

2.2. Phuong phap nghién ctru
2.2.1. Phrong phéap 1dy mau

Mau duoc |y tai 07 vi tri trong khu cdng nghiép
(bang 1), 4 mau duogc 14y tai diém xa thai cia 4 cong ty
trong khu céng nghiép, 1 mau tai bé thu gom chung,
1 mau |4y tai clra x& sau hé théng xt Iy, 1 mau |y tai hd
diéu hoa.

Dung cu ldy mau: Can nhya 2 lit. LAy mau theo TCVN
5999:1995 (ISO 5667-10) tiéu chuan Viét Nam vé phuong
phap 1dy mau, van chuyén va bao quan mau nudc thai. Mau
duoc 18y vai sy ho tro clia can bd Ban quan Iy cac KCN tinh
Vinh Phuc.
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Bang 1. Vi tri ldy méu

TT | Ténmau Vi tri 1dy mau

1 | M Cdng ty TNHH Chinh Xac VN1

2 | M2 Cong ty TNHH Haesung Vina

3 | M3 Cong ty TNHH Vina Kum Yang

4 | M4 Cdng ty TNHH xe buyt Daewoo VN

5 | M5 BE thu gom nurde théi tap trung KCN

6 | M6 Mau Iy tai cira xa sau khi da dwoc hé théing xit Iy
7 | M7 Mau Iy tai ho digu hoa

2.2.2. Phrong phéap phan tich mau:

Céc chi tiéu phan tich dé danh gia chat lwvgng nuwdc thai
gém: Nhiét do, pH, COD, BOD, & 20°C, Nitrat(NO;) ,
Phosphat (PO,%), As, Hg, Pb, Fe, dau m& khoang, chat ran lo

ItPng, tdng coliform... (bang 2).
Béng 2. Chi tiéu va phuong phap phan tich

nhiém trong nuwéc thai cong nghiép khi xa vao ngudn nuéc
khong dung cho muc dich cdp nwéc sinh hoat, dé danh gia vé
chat lvgng nuéc thai clia khu cong nghiép Khai Quang.

Cmax = C x Kq x Kf

Trong dé:

- Cmax |a gi4 tri t6i da cho phép clia théng s6 6 nhiém
trong nwéc thai cong nghiép khi xa vao nguon ti€p nhan
nudc thai.

- C la gia tri t6i da clia théng s6 6 nhiém trong nwoc thai
cdng nghiép dugc quy tai QCVN 40:2011/BTNMT - Cét B.

- Kq 1a hé s6 nguon tiép nhan nwéc thai (V6i ho ti€p nhan
nwaéc thai cé dung tich V <10.10° m? Kq = 0,6).

- Kfla hé s6 luvu lwvgng nguodn thai (V6i lvu lwgng thai
500 < F <5.000m%/24h, Kf =1,0).

3. KET QUA VA THAO LUAN
3.1. Hién trang phat sinh nu¢c thai tai KCN
KCN Khai Quang voi dién tich 262,15ha nam trén dia

STT | Cacchitiéuphantich | Phuong phap phén tich ¢ e
I 3 LA ban phudng Khai Quang (222,65ha), xa Quét Luu (33,38ha)
1 Nhiét do S dung bach ké oo r A A R A ;
) va xa Tam Hop (6,12ha) thudc huyén Binh Xuyén. Hién tai,
TCVN 4557:1988 X « . 4 A o .
- — trong KCN c6 50 cdng ty d& di vao hoat ddng, tong nuéc
2 | pH Sir dung trye tiep may do pH meter, TN | ¢y hhat sinh 5000m¥/ ngay dém [1-4]. Theo cam két xa
. — 6492-2011 -~ thai clia cac doanh nghiép trong KCN Khai Quang, trong
3 | Nhucau 0y sinhhoa | TCN 6001-2:2008 (IS0 5815-2:2003)-Chat | qua trinh san xuét phat sinh nu6c thai cac doanh nghiép sé
(B0D;20%C) lugng nuéc - Phuong phap dung cho mau | phai x Iy so bo tai doanh nghiép truéc khi ddu ni véi hé
khdng pha lodng. ] théng x ly nuée thai tap trung clia KCN. Nuéc thai ctia KCN
4 | Nhucauoxyhéahoe | Xdc dinh chi tiéu COD trong mau nuéc theo Khai Quang sau khi xi ly s& dugc dan ra hd diéu hoa va
TCUN  6491-1999 bang phuong phap |  ngudn ti€p nhan 1a ddm Vac - Vinh Yén.
| Kalidicromat. _ Nghién ctu tién hanh Idy mau nuéc thai danh gia hién
5 Tong chat ran lo ILPng TCVN 6625:2000 (|SO 119231997) Xac dinh trang phét sinh va chat |u:o:ng nuéce thai dU’Q’C ti€én hanh ta|

(TSS)

chat rén lo ling bang céch loc qua céi loc soi
thuy tinh.

4 cong ty co lwgng xa thai Ién, dai dién cho bén nhém
nganh chinh tai KCN: Co khi, dién tr, may méc, san xuét lap

6 | Sit Xac dinh ham lvong Fe trong nuéc bangmay | rap 6 td (bang 3).
quang pho UV-VIS ting dung co s0 tao phitc Bang 3. Hién trang san xuét va sa thai tai 4 cong ty
clia sat vi thudc thir 1,10 — phenantroline — —— — — - =
7| Nitrat TCUN 6638:2000 V0 co hoa xdc thc sau kni | | 16nCONg | Nguyénliéu | Sanpham | Bdctinhnude | Lugng thai
khir bang hop kim Devarda; ty/nam | dauvao théi (m¥ngay
thanh lap dém)
8 | Phosphat TCVN 6202:2008 (1SO 6878:2004) Phuong - — —
phap do phé diing amoni molipdat Cong ty Php| fat, Pf]u tung, 0 Bgn ¢én niken, |  625,1
TNHH thép, nhdm, | t6, xe may, | bun cdn crom,
9 Xac dinh colifom TCVN 8775:2011 - K§ thuat mang loc Chinh Xac | crom, vo may tinh, | c&n sat tong hop,
10 | Xécdinhdauvamd | TCVN 7875:2008 Phuong phap chiéu hdng N1 niken.... | giwong nhom phé liéu,
ngosi. (2010) bénh vién, | I5i cudn day hén,
11 | XécdinhPb TCVN 6193:1996 phvong phép tréc phé hép thy bon réa tay, | vo thing son, vo
nguyén tirngon Iiva. khay thilng hqg chét,
inox... nwéc thdi sinh
12 | X&dinhHg TCVN 7877:2008 ( 150 5666:1999). hoat. ..
— - — Cong ty |Linhkién dién| Cameradién |Nuwéc thdi sinh| 186,
13| XacdinhAs TCVN 6626:2000 phuong phap do pho hap TNHH |t con chip| thoai, Linh |hoat, nutc ria san
thu nguyén t. Haesung |camera, hoa| kiéndiénti |nha, hoa chat tdy
2.2.3. Phuong phép so sanh Vina chat si dung rtra, dung moi hitu
Két qua quan trac chat luong nuéc dugc so sanh voi QCVN | (2011)  jlau rira linh ...
40:2011/BTNMT - Quy chudn quéc gia V& nudc thai cong kien,  keo,
nghiép, cot B- Quy dinh gia tri néng do clia cac théng s6 6 son..
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Cong ty | BOngvaisoi, | Quan &o di |Nudcthaisanxuat,| 413
TNHH nhua Xe  may, |nuéc nhudm vai,
Vina Kum | nguyén quan 4o |bong va soi vun,
Yang, chdt, hoa | trugt tuyét, | nudc hda chat téy
(2005) chét tay rira, | quan 4o thé |rira, nudc sinh
son... thao. hoat...
Cong  ty| Phoi  sat | Xe buyt va | GO vun, cin sat, 29
TNHH  xe| thép, g0, | phu tiing xe | héa chét tdy rira,
buyt linh  kién | buyt son, nudc sinh
Daewoo VN, | phu ting 6 hoat...
(2005) t0, son...

3.2. Hién trang chat lwvgng nuéc thai tai KCN Khai Quang
Thanh phan, thong s6 ham lvgng nuéc thai duwgc xac

dinh theo TCVN dugc quy dinh trong QCVN 40:2011/

BTNMT. Két qua phan tich dugc trinh bay trong bang 4.

Bang 4. Két qua phan tich mat sd chi tiéu cla nue thai KCN Khai Quang

| 1RO v m2 | w3 | wa | s | we | wr At
tieu | i Cmax|
ol |25 | m5 | 5| %6 | 2 |us| a |
oH |- 62 | 54 | 95 | 65 | 68 | 62 | 73 [559

78S |mg/l | 1225| 95 | 2005 | 855 | 1325 | 49,0 | 750 | 60

BOD, |mg/l | 52 | 62 | 54 | 68 | 95 | 24 | 28 | 30

COD  [mg/l 85 | 98 | 92 | 112 | 202 | 72 | 8 | 90

1
2
3
4 [NO; |mg/!l | 115 | 2,05 | 095 | 080 | 230 | 450 | 5,70
5
6
7

Fe mg/l | 0,02 |<001|<0,01|<0,01|<001]|<001|<001| 3

8 [P0 [mg/l | 131 | 095 | 2,01 | 305 | 142 | 0,05 | 0,02

9 %éau mg/l | 50 | <03 | <03 55 | 42 | <03|<03]| 6

10 g‘zﬂfgorm (“)"Opn’jlll 6.400 | 9.300 |14.000 | 6.400 |11.000| 2.100 | 2.300 |5.000
11|Pb |mg/l  [<0,0006 0,360 |<0,0006 0,090 [<0,0006<0,0006<0,0006 03
12|As  |mg/l  <0,0005/<0,0005/<0,0005/<0,0005(<0,0005<0,0005/<0,0005 0,06
13|Hg  |mg/l  [<0,0008<0,0008/<0,00081<0,0008<0,0008{<0,0008<0,0008 0,006

- Gid trj Cmax: Tinh theo QCVN 40:2011/BTNMT - Quy chudn ky thuat qudc gia vé
nuée thai cong nghiép Cmax = C x Kq x Kf.

() Quy chuan khong quy dinh cu thé.

Theo két qua phan tich mau nudc thai ldy tai KCN Khai
Quang cho thdy mot s6 chi tiéu vugt qua quy chuédn cho
phép theo QCVN 40:2011/BTNMT gia tri Cmax bao gom:
Téng chét ran lo Iting (TSS), nhu cau oxy sinh héa (BOD;),
nhu ciu oxy héa hoc (COD) va téng Coliform.

- Vé thong s6 nhiét do: K&t qua phan tich cho thay,
7 mau nude thai co nhiét dd déu dat tiéu chudn, nam trong
nguwdng cho phép clia QCVN 40:2011/BTNMT. Cac gia tri
trwéc va sau khi xt Iy khéng chénh Iéch nhiéu, sau khi xt ly
nuéc c6 nhiét dd 24,5°C, trwée i ly 22°C.

- Thong s6 pH: K&t qua phan tich gia tri pH clia cac mau
quan tric cho thdy c6 mau M3 virot quy chudn cho phép, gia tri
do duwogc pH =95 tai cong ty TNHH Vina Kum Yang, do nguén
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thai clia cong ty la nuéc thai sau qua trinh nhudém vai, hoac
do chat tay rira dung cu nén tinh kiém cda nuwéc kha cao.
Cac mau con lai gia tri pH nam trong gi¢i han cho phép,
mau nuwac 18y tai dau vao tram xi Iy ¢6 dod pH = 6,8 sau qua
trinh x ly pH gidm, thap hon trwéc khi xt ly gia tri do duoc
pH = 6,2 vi qua trinh x{ ly sinh hoa nwdc van con axit trong
quaé trinh xt ly, khi ra ho diéu hoa d6 pH do dwoc pH =7,3
nwac thai dat tiéu chuan vé do pH.

- Téng chét ran lo Iitng (TSS): K&t qua phan tich cho
thdy ca 4 mau nudc thai 1y tai doanh nghiép va 1 mau
nwéc thai lay trwde khi vao hé thdng xt ly, ham lugng TSS
déu vuot qua quy chuén cho phép, dic biét & mau M3 lay
tai cong ty TNHH Vina Kum Yang, két qua do duogc
TSS = 2005 mg/l nuwéc thai, vwot 3,34 lan QCVN
40:2011/BTNMT vi déc tinh nuéc thai chira nhiéu can vai
va bui vai lo lirng. Mau M5 18y trudc khi vao hé théng xi ly
gid tri do dwoc 1325 mg/l, vuot 2,2 lan QCVN
40:2011/BTNMT. Mau M1, M2, M4 do dwoc cé4c gia tri 1an
lvot la TSS = 122,5mg/Il, 95mg/l, 85,5mg/l. Sau qua trinh
XU Iy TSS c6 gid tri 49,0 dat QCVN 40:2011/BTNMT, da diéu
kién xa thai vao nguon ti€p nhan. Nwdc tai ho diéu hoa lai
do duwoc két qua TSS = 75mg/l béi ho diéu hoa cé nhiéu
chat rén lo Iing, tao va sinh vat phu du.

- Chi tiéu NO;"; Céc két qua phan tich cho thay trong cac
mau nudc thai, chi s6 NO, dwoc phat hién rat thap & cac
mau trudce khi xi ly. Ham lwong NO, & mau M1, M2, M3, M4,
M5 lan lwot la 1,15mg/l; 2,05mg/l; 0,95mg/l; 0,8mg/I;
2,3mg/l va sau qua trinh xt ly chi s6 nay da cao hon 4,5mg/I
va dac biét & ho diéu hoa chi s6 nay dat 5,7 mg/I. Biéu nay
c6 thé gidi thich la do qua trinh x ly sinh hoc ctia hé thong
c6 b6 sung cac vi sinh vat, qua trinh phat trién cla tao
trong bé thu gom va ho diéu hoa.

- Nhu cau oxy sinh héa (BODs): Cac mau nudc thai lay
mau tai doanh nghiép déu co gia tri BOD, vuot qua quy
chuén cho phép, dac biét mau M5 co gia tri 95mg/l vuot
3,1 lan QCVN 40:2011/BTNMT, cac mau tiép theo c6 cac
gia tri mau M1 = 52mg/l vuot 1,7 1an M2 = 62mg/I vuot
2,06 lan, mau M3 = 54mg/l veot 1,9 lan va mau
M4 = 68mg/l virot 2,26 lan quy chuan cho phép. Digu do
chirng td ham lwgng chét hiru co trong cac mau nudc thai
tai cac cong ty cao, trong khi d6, 04 cong ty nay déu la cac
doanh nghiép san xuét sat, thép, linh kién dién ti, vai soi...
diéu nay c6 thé ly giai rang cac cong ty nay khong tuan
tha dung quy trinh phan tach xt ly nuéc thai sinh hoat va
nuéc thai sdn xudt. Sau khi nwéce thai di qua qua trinh xr ly
tai khu x& ly nwéc thai tdp trung, két qua thu dugc la
BOD; = 24mg/I, dat QCVN 40:2011/BTNMT, du diéu kién
x& vao nguon ti€ép nhan.

- Nhu cau oxy héa hoc (COD): Trong 5 mau nuéc thai
ldy mau tai diém xa thai ctia doanh nghiép dem di phan
tich thi duy nhat c6 két qua tai TNHH Chinh xac VN1 la dat
tiéu chudn COD theo quy chuén, con lai 4 mau M2, M3,
M4, M5 da vugt QCVN 40:2011/BTNMT c6 két qua lan lwgt
la 98mg/I; 92mg/l; 112mg/l; 202mg/Il. Theo két qua phan
tich cho thay gia tri COD cla nuéc thai trvéc khi vao hé
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théng x ly M5 vuot ngudng quy dinh cho phép theo
QCVN 40:2011/BTNMT gié trj cbt B, gia tri nay dat 202mg/I
gdp 2,24 lan gia tri cho phép, chirng td nwéc thai KCN
chtra rdt nhiéu chat hitu co, ngudn phat sinh chd yéu do
nuwdc thai sinh hoat Ian nwdc thai san xudt, qua trinh phan
tach xt ly nuéc thai khong dwgc van hanh day da. Sau khi
xtr ly thi két qua dwoc 72,0 mg/l dat tiéu chuén cho phép,
hiéu qua xt ly clla nha may kha tét véi COD, loai bé dugc
nhiéu chat httu co, ddm bao xa thai ra mdi truong theo
quy dinh.

- Chi tiéu Fe: T4t ca cac mau phan tich déu dat QCVN
40:2011/BTNMT khéng c6 mau nao vuot qua gidi han,
nhung c6 mau M1 do duoc gia tri bang 0,02 mg/I cao nhét
trong cac mau con lai, do dic tinh la nuéc thai co khi chira
ham lvgng kim loai cao.

- Chi tiéu PO,*: Trong cac mau nudc thai thi c6 mau M4
ldy tai Cong ty TNHH xe buyt Daewoo VN c¢6 chi s6 PO,
cao nhét gia tri bang 3,05mg/Il. Do d&c thi la san xuat xe
buyt, c6 cac quéa trinh ma s&t, phun son s&t, ngdm hoa chét,
tay rira céc linh kién vi vay ma ham lugng PO,* tai cong ty
nay do dwoc gia tri cao. Cac mau M3, M5, M1, M2 két qua
thu dugc lan lvot 1a 2,01mg/I; 1,42mg/l; 1,31mg/l; 0,95mg/I.
Sau khi nwéc thai duoc x ly gia tri thu duoc la 0,47 mg/l,
gidm rat nhiéu so véi trwéc khi x ly.

- Chi tiéu dau m@: Trong cac mau két qua dem di phan
tich tdt ca cac mau déu dat tiéu chuén, khéng c6 mau
nao vuot qua tiéu chudn cho phép. Pang chi y ¢6 2 mau
M1 va M4 c6 két qua cao hon cac mau khac, do dic tinh
nganh san xuét la co khi, nén cé lwvong dau mé cao hon.
Sau khi qua qué trinh xt ly nwéc thai cac gia tri nay gan
nhw dwoc xit ly triet dé, mau trudc khi vao hé théng
cé két qua la 4,2mg/l, sau khi xtr ly két qua thu duogc la
<0,3 mg/I.

- Chi tiéu vé Coliform: Ca&c méau phan tich cho thay
rang, nwoc thai trong cac mau déu co gia tri coliform cao
hon quy chuén cho phép, dic biét mau M3 cho két qua
14000 MNP/100 ml, gdp gan 2,8 Ian QCVN 40:2011/BTNMT
cho phép, lan lwot tiép dén la cac mau M5 = 11000
MNP/100 ml; M2 = 9300 MNP/100 ml; M4 = 6400 MNP/100
ml; M1 = 6400 MNP/100 ml. Sau qua trinh xt ly két qua
thu duoc 2100 MNP/100 ml, dat tiéu chuén xa thai vao
nguon nuéc ti€p nhan.

- Chi tiéu vé kim loai nang Pb, As, Hg: K&t qua phan tich
cho thdy cac mau déu khéng vwot qua QCVN
40:2011/BTNMT, dat yéu cau xa thai.

Tir cac két qua phan tich 7 mau nwéc thai tai KCN Khai
Quang c6 thé thdy rang nudc thai tir cac cong ty trong
KCN Khai Quang dang c6é d&u hiéu bi 6 nhiém nhe céc
chat hitu co. Téng chat rén lo lirng (TSS), nhu cau oxy sinh
héa (BODs), nhu cau oxy hda hoc (COD) va tong Coliform
cao hon so v6i quy dinh cho phép cla QCVN
40:2011/BTNMT. Hé thdng x& ly nwéc thai cia KCN dang
van hanh én dinh, sau x& ly cac chi tiéu déu dat QCVN
40:2011/BTNMT.

3.3. bé xuét giai phap nang cao hiéu qua xt ly va quan
Iy nwéce thai

Hién tai, hé thdng x ly nwéc thai tap trung tai KCN Khai
Quang van dang van hanh t6t, cac chi tiéu mai truong sau
xtr ly déu dat quy chudn cho phép. Tuy nhién dé dam bao
phat trién bén virng, lau dai, cin c6 nhirng bién phap cu
thé dé nang cao trach nhiém, hiéu qua x& ly moi treong tai
cac doanh nghiép, gidm ap lic cho hé théng xt ly nwéc thai
tap trung.

3.3.1. Giai phap vé quan ly moi truong

- Xay dyng muc tiéu gilta phat trién kinh té x& hoi gan
v6i cong tac bao vé moi trudng, theo dinh hudng phat trién
mé hinh KCN xanh, KCN sinh thai.

- Thiee hién phan cap quan ly, phan cong trach nhiém ro
rang vé cong tac bao vé moi trwong trong KCN tai dia
phwong ddi véi cac co quan chirc nang cua tinh (S& Tai
nguyén va Moi treong, Ban quan ly cac KCN tinh, phong Tai
nguyén va Méi truong thanh phd). bé xuét theo huéng Ban
quan ly cac KCN tinh chiju trach nhiém quéan ly bén trong
hang rao KCN, S& Tai nguyén va Méi truong quan ly moi
trvong bén ngoai hang rao KCN, moi van dé lién quan
trong KCN déu tré vé co quan Ban quan ly cac KCN tinh.

- Tang tinh thiét thuc trong cong tac thadm dinh va hau
thadm dinh cac hd so moi treong, tranh viéc tham dinh chi
mang tinh hinh thtc.

- DAy manh cong tac kiém tra (dinh ky va dét xuat) kip
thoi phat hién, ngan chan va xtr ly cac doanh nghiép khéng
thuc hién dang céc bién phap bao vé da cam két trong ho
so mdi trvong. Can x& ly manh d6i véi cac doanh nghiép vi
pham va tai pham, kién quyét tam dinh chi hoat dong néu
doanh nghiép con dé tinh trang & nhiém kéo dai. Ngoai ra,
can biéu duong kip thoi cho cac doanh nghiép guong mau,
lam t6t cdng tac bao vé maoi truong.

- Thire hién van hanh day du, ding quy trinh céc cong
trinh x& Iy madi tredng clia cong ty nham dam bao hiéu qua
Xt ly nwéc thai dat hiéu qua cao nhat.

- Ap dung céc tién bo khoa hoc cdng nghé vao san xuat,
ap dung chu trinh san xuét kin cta tirng cdng doan hoac
clia mot vai cong doan trong qué trinh san xuat, nang cao
hiéu qua, nang xuat lao dong, lam gidm lvong phat thai cla
chat thai ra moi truong.

- Thuc hién tét cac cam két trong cdng tac bao vé moi
trwdng ciia doanh nghiép.

3.3.2. Giai phap ky thuat

- B6i v6i nudc thai cla cac doanh nghiép: Qua két qua
phéan tich cho thdy cac doanh nghiép da dau tv hé théng
Xt Iy nudc thai dé xir ly so bo tredc khi dwa vao hé théng
thu gom xt ly chung ctia KCN, tuy nhién chat lwvgng nuwoc
sau x( ly cila mot s6 doanh nghiép khong dat tiéu chuén
dau ndi, dong thoi cling khong dat cam két trong ho so
moi trudng cla cac cong ty (QCVN 40:2011/BTNMT- Cot B).

- Cong ty ¢ phan dau tv phat trién ha ting Vinh Phic
tién hanh 1dy mau dinh ky hodc dot xudt nudc thai cla
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cong ty ddu ndi vao hé thdng xir ly nudc thai tap trung dé
danh gia mic dé 6 nhiém nudc thai ctia cac doanh nghiép,
kiém tra cac doanh nghiép co thuc hién ding cam két hay
khong. B6i véi cac doanh nghiép khong thuc hién dang
cam két xa thai chua ding quy dinh thi tién hanh x ly vi
pham hop ddng, dong thoi dé nghi khdc phuc trong thoi
gian cu thé ké tir ngay phat hién, néu con tai pham thi
khong cho dau ndi vao hé théng x ly nuéc thai tap trung
cla KCN.

- Pau tv hé théng quan tric ty déng nudc thai, dé co
cac giai phap xt ly kip thoi, ngan chan khi doanh nghiép
xa thai khéng dat yéu cau vao hé théng xt ly nudc thai
tap trung.

4. KET LUAN

Khu cong nghiép Khai Quang Ia mét KCN I6n véi dién
tich 262,15ha gébm 50 doanh nghiép dang hoat dong san
xuat, thudc da loai hinh, Iinh vuc san xuat khac nhau, tinh
chét va ché do xa thai cla cac doanh nghiép trong KCN
khac nhau nén trudc khi dugc xtr ly triét dé tai tram xt ly
nudc thai tap trung thi can phai dugc x ly so bd dat yéu
cau theo cam két moi dwoc ddu ndi vao hé théng xir ly
nudc thai tap chung. K&t quéa phan tich mau nudc tai cac
doanh nghiép cho thdy, cac doanh nghiép da dau tv hé
thong xt ly nuéc thai so bd, tuy nhién hé théng xt ly nwéc
thai so bd khong dat yéu cau. Mot s6 chi tiéu TSS, BOD,,
COD, Colifom vuwgt QCVN 40:2011/BTNMT cho thay nuéc
thai clia cac doanh nghiép 6 nhiém ham lugng hitu co cao.
Nudc thai sau hé thdng x& ly tap trung ctia KCN dat QCVN
40:2011/BTNMT, hé théng x& ly chung ctia KCN van dang
van hanh tét. Tuy nhién, KCN c¢an cé cac giai phap dé nang
cao hiéu qua x ly cla tirng céng ty, tranh ap lyc 1én hé
théng xt ly chung ciia KCN
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MICROWAVE-ASSISTED SYNTHESIS

OF MALEIMIDE DERIVATIVES

NGHIEN CUU TONG HOP MOT SO DAN XUAT MALEIMIDE BANG PHUONG PHAP SU DUNG LO VI SONG

ABSTRACT

Some new derivatives of maleimide were synthesized using microwave
oven method. The structures of compounds were established by means of IR, 'H-
NMR, and “C-NMR. All the compounds were evaluated for antibacteria activity.
At concentrations 10pg/ml, 20pg/ml all tested compounds exhibited anti
bacterial activity with inhibition diameter of 10-29 mm.

Keywords: Maleimide; solvent-free; microwave-assisted method.

TOM TAT

Mot s6 dan xuat maleimide moi da duoc tong hop béng phuong phép st
dung 10 vi s6ng. C&u triic ctia cAc hop chéit nay d& duoc chitng minh béng phirong
phép phd cong hong tir hat nhan *H va “C. 0 ndng do 10ug/ml, 20ug/ml céc
hop chat tong hop diroc déu cd hoat tinh khang vi sinh vét kiém dinh E.coli,
S. aureus, Salmonella typhi véi dwong kinh viing ¢ ché 10-29 mm.

Tir khéa: Maleimide, khang dung méi, phuong phép st dung 10 vi séng.
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1. INTRODUTION

Now a days Microwave—induced Organic Reaction
Enhancement chemistry has found as an important utility
value for carrying out chemical reactions in organic
synthesis of compounds. This technique as an alternative to
conventional energy sources for introduction of energy
into reactions has become a very well-known and practical
method in various fields of chemistry. Microwave-assisted
organic synthesis is known for the spectacular accelerations
produced in many reactions as a consequence of the
heating rate, a phenomenon that cannot be easily
reproduced by classical heating methods. Its specific
heating method attracts extensive interest because of rapid
volumetric heating, suppressed side reactions, energy
saving, direct heating, decreased environmental pollutions,
and safe operations. Another area of interest which has
been under focus recently is to avoid the use of organic
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solvent, which leads to wastage and is detrimental to the
environment. Microwave heating for carrying out reactions
in solid state has also attracted considerable attention in
recent years.

Maleimides are an important class of substrates for
biological, pharmacological and chemical applications. In
biological applications, they are used as chemical probes of
protein structure, as immunoconjugates for cancer therapy,
as solid-supported enzymes for synthetic applications, for
the productions of antibodies. In pharmacological
applications, they are used as analogues of the cyclic
entrapeptide chlamydocin, photoactivatable fluorescein
derivatives, naltrexone [6,7].

In the present research, we report the synthesis of
maleimide using microwave oven and the evaluation of
their biological activitiy.

2. EXPREMENTAL
Chemistry

Melting point was measured by using Thiele's apparatus
in capillary and uncorrected. The FTIR-spectra were
recorded on Magna 760 FT-IR Spectrometer (NICOLET, USA)
in form of mixing with KBr and using reflex-measure
method. *H-NMR (500 MHz), *C-NMR (125 MHz) spectra
were recorded on an AVANCE AMX 500 FT-NMR
Spectrometer (BRUKER, German) at 500.13 MHz, using
DMSO-dg as solvent and TMS as an internal reference, & in
ppm. Bioassays were carried out in 19-8 Hospital, Hanoi,
Vietnam.

General procedure for synthesis of maleimide (3a-e).

Maleic anhydride (0,01 mol) and 2-amino-4,6-
diarylpyrimidine (0,01 mol) were dissolved separately in
DMF (50 mL) to yield solutions A and B, respectively.
Solution B was added dropwise into solution A to give
solution C. Solution C was stirred for 2 hours at 20 °C in a
water bath. P,0; (12 g) was dissolved in H,SO, (10 mL) and
DMF (70 mL). This mixture was added dropwise into
solution C and was stirred for five minutes [5]. which was
then evaporated and placed in a procelain and subjected to
microwave irradiation above 3-5 minutes [1]. The mixture
was kept chilled in the ice bath and poured into cold water.
A precipitate formed that was filtered, washed with distilled
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water and finally recrystallized from 2-propanol and dried
in a vacuum oven at 65 °C for 24 hours [4].

N

Q OWF20,20 2,2 o
DMFP05+H8042h R O
R pCI (3a), p-Br( 3b pOH (3c), m-NO,(3d), p-OCH,(3€)

Scheme 1. Synthetic reaction of maleimides 3a-e.

3. RESULTS AND DISCUSSION

The derivatives of maleimide could be easily
synthesized by nucleophilic addition of corresponding 2-
amino-4,6-diarrylpyrimidine  compounds to maleic
anhydride. We performed this reaction using microwave
irradiation. We have found that the solvent-free conditions
under microwave irradiation offers several advantages
because solvents are not only often expensive, toxic, but
also difficult to remove in case of aprotic dipolar solvents
with high boiling point, and they are environmentally
polluting agents. Moreover, liquid-liquid extraction is
avoided in the isolation of reaction products. The absence
of solvent prevents the risk of hazardous explosions when
the reaction takes place in a microwave oven [2,3] . The
reactions were usually completed within 3 - 5 minutes and
gave maleimides 3a-e in good to excellent yields
(60 - 80%) over conventional methods in the shorter time.
The IR spectra of compounds (3a-e), contained
absorption at 1649 - 1762 cm™ (C=0), 1523 - 1665 cm™
(C=N). The 'H-NMR spectra of compounds 3a-e showed
singlet signals at § = 8.36 - 8.75 ppm (H-5). The *C-NMR
spectra showed signals of the carbonyl C=0 shifted
downfield at 6 = 161 - 163 ppm. In addition, there were
resonance peaks in lowest region at 6 = 169.7 - 169.9 ppm
that indicated the presence of C=N of hetero-aromatic due
to the influence of adjacent electronegative nitrogen
atoms and & = 114.9 - 140.3 ppm belonged to C=C. Only
the carbon signals of methoxy group appeared in the up
field region at & = 55.9 ppm.

Table 1. *H-NMR spectral data of some maleimides (3a-€)

0y (ppm)
8.65 (s, 1H, H5'); 8.25 (d, 2H, J = 7.26 Hz, H2"'& H6™); 8.02 (d,
2H,] =7.25Hz, H2"& H6"); 7.90 (d, 2H, J = 5,20 Hz, H3& H4 );
7.85(d, 2H,J = 7,26 Hz, H3"& H5™ ); 7.55 (d, 2H, ] = 7,26 Hz,
H3"& H5").

8.50 (5, 1H, H5'); 8.55 (d, 2H, J = 7,25 Hz, H2""& H6™); 7.94 (d,
2H,J=7.25Hz, H2"& H6"); 7.86 (d, 2H, J = 5.20 Hz, H3& H4 );
7.55 (d, 2H,J = 7.25 Hz, H3"& H5™ ); 7.49(d, 2H, J = 7.26 Hz,
H3"& H5").

8.78 (5, 1 H,0H) 8.98 (s, 1H, H5); 7.95 (d, 2H, ] = 7.25 Hz, H2'&
H6"): 7.89 (d, 2H, ] = 5,20 Hz, H3& H4); 7.25 (d, 2H, 1 = 7,26 Ha),
H2"& H6™); 7.55 (d, 2 H, ] = 7.26 Hz, H3'& H5" ): 7.35 (d, 2H, J
=726 Hz, H3"&. H5”).

Compd.

3a

3b

3c

Compd. 0, (ppm)
8.55 (s, 1H, H5); 8.25(d, 2 H, J = 7.25 Hz, H3"& H5™ ); 8.01 (d,
3 2H,1=17,26Hz, H2"& H6™); 7.96 (d, 2H, ) = 7.25 Hz, H2"& HE"),
7,80 (d, 2 H,J =5,20 Hz, H3& H4 ); 7.55 (d, 2 H, ] = 7.26 Hz,
H3"& H5").
8.36 (5, 1H,H5"); 8.13(d, 2H,) = 7.25Hz, H2"& H6"); 7.87 (d, 2H,
3 J=5.20Hz, H3& H4); 7.85 (d, 2H, ) = 7,26 Hz, H2"& H6™); 7.94
(d, 2H,) =726 Hz, H3"& H5" ); 7.05 (d, 2 H, ] = 7,26 Hz, H3"'&
H5™); 3.85(s, 3H, OCH;).
Table 2. *C-NMR spectral data of some maleimides (3a-g)
Compounds
Carbon
3a 3b 3c 3d 3e
C-2 163.5 162.5 162.3 161.9 161.9
C-3 1345 134.9 135.9 135.9 135.9
C-4 1345 1348 135.9 135.9 135.9
C-5 163.5 1625 | 1623 161.9 161.9
-2 169.7 169.7 169.9 169.8 169.7
C-4 163.2 163.0 162.1 163.2 162.5
-5 103.0 102.3 102.3 102.5 102.3
C-6 165.9 165.7 165.4 165.6 165.3
C-1" 140.3 135.9 135.9 135.9 135.9
-2 134.3 121.6 121.6 1215 1215
-3 1355 129.5 129.3 129.5 129.2
C-4" 135.2 128.3 128.9 128.7 128.7
C-5" 1355 129.5 129.3 129.5 129.2
C-6" 134.3 121.6 1216 | 1275 1215
C-1" 1335 1345 129.3 144.9 128.2
C-2" 129.5 129.5 129.9 126.5 1285
C-3” 130.5 135.1 1155 1255 114.9
C-4" 135.3 1231 159.5 147.9 161.8
C-5" 130.5 135.1 1155 1255 114.9
C-6" 129.5 129.5 129.9 126.5 1285
C-others 55.9(0CH,)
The synthesized compounds were exposed to
antimicrobial activity. Antimicrobial activities were

observed for all compounds using strains of gram positive
such Staphylococcus aureus gram negative (Salmonella
typhi, Escherichia coli). The antimicrobial activities of the
synthesized compounds were studied by disc diffusion
method. Bacterial inoculums were spread on Nutrient agar.
After the inoculums dried, 6 mm diameter wells were made
in the agar plate with a sterile cork borer. The synthesized
compounds were dissolved in DMSO at concentrations of
10 pg, 20 pg, per ml. ampicillin 50 pg/ml was used as
standard for the antibacterial activity. The Petri plates were
incubated at 37°C for 24 hours. The zone of inhibition was
measured in mm to estimate the potency of the test
compounds Results are shown in Table3. All compounds
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showed good to moderate antibacterial activity against S.
aureus, Salmonella typhi, Escherichia coli.

Table 3. Response of various micro-organisms to maleimides 3a-e

Diameter of zone inhibition (mm)

Compounds E.coli S. aureus Salmonella typhi
10 20 10 20 10 20
pg/ml | pg/ml | pg/ml | pg/ml | pg/ml | pg/ml
3a 15 18 15 17 27 29
3 22 29 18 20 15 18
3 25 28 15 15 11 15
3d 10 16 13 21 17 15
3e 13 12 18 19 11 18
Std 46 50 44 47 36 45

Ampicillin (50ug/ml) was used as a positive control
4. CONCLUSIONS

A series of maleimides were prepared by condensation
of 2-amino-4,6-diarylpyrimidine with maleic anhydride
using microwave-assisted method.Their structures were
identified by the combination of IR, 'H- and “*C-NMR
spectral data. This method affords the maleimide
derivatives in good to excellent yields. The tested results
showed that they possess remarkable antimicrobial
activities.
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